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^gypten, Egypt.
Aleiiten, Aleutian Islands.

Algerien, Algeria.

Amazonenstrom, Amazon River.

Anden Gebirge, the Andes.
Arabieri, Arabia.

Aral S., Lake Aral.

A'fien, Asia.

Atlantischer Ocean, Atlantic Ocean.
Australien, Australia.

Azorische In., the Azores.

Bahama In., Bahama Islands.

Baumwolle, Cotton.

Bonin In., Bonin Islands.

Brasilien, Brazil

Californien, California.

Canarische In., Canaiy Islands.

Cap der guten Hoffnung, Cape of Good Hope.
Gap Horn, Cape Horn.
Gap Verdiache In., Cape Verde Islands.

Caraibisches M., Caribbean Sea.

Carolinen In., Caroline Islands.

Caspisches M., Caspian Sea.

ChinawiiJder, Bathbark forests.

Beutschland, Germany.
Falklands In., Falkland Islands.

Feuerland, Terra del Fuego.

Frankreich, France.

FreundschafU In., Friendly Islands.

Gallopagos In., Gallopagos Islands.

Gerste u. Hafer, barley and oats.

Geiourznelken, cloves.

Gronland, Greenland.

Grossbritannien, Great Britain.

Grouser oder Stiller Ocean, Pacific Ocean.

Habesch, Habesh.
Rimmalya Geb., Himmalaya Mountains.

I. Island, Iceland.

/. Karafla oder Sackalin, Island of Karafta or

Sachalin.
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Indisches Meer, Indian Ocean.
Irland, Ireland.

Kaffee, coffee,

Kascliniir, Cashmere.
Kurilcn, Kurile Islands.

Ladronen In., Marian Islands.

Mais, Indian corn.

Malediven In., Maldive Islands.

Mandschurei , Manchooria.

Maraiion od. Amazonenstrom, Amazon River.

Marianen od. Ladronen In., Marian Islands.

Mb. V. Mexico, Gulf of Mexico.

Me^idancis Arch., Mendana's Archipelago.

Mittel Anier, Central America.
Mittellandisches Meer, Mediterranean Sea,

Alongolei, Mongolia,

Moskau, Moscow.
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JV. Gran., New Grenada.

Neufundland, Newfoundland.
Neu Guinea, JSTew Guinea.

Neu Seeland, New Zealand.

Noixl Amerika, North America,

Norwegen, Norway.
Nubien, Nubia.

Ost Indien, East India.

Patagonien, Patagonia.

Pfeffer, pepper.

Reis, rice.

Roggen, rye.

Russisches Amerika., Russian America.
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Sandwichs In., Sandwich Islands.
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Schivarzes M., Black Sea.
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Sud Amerika, South America.
Thee, tea.

Toisen, toises, (lt.=6 feet.)

Turkei, Turkey.
Vanille, vanilla.

Vereinigte Staaten, United States.

Vulc. V. Aconcagua, Volcano of Aconcagua,
Weitzen, wheat.
West Indien, "VYest Indies.

Wuste Sahara, Desert of Sahara.

M^uste Schamo oder Gobi, Desert of Shamo or

Gobi.

Zeichenerklarung fur fig. 1, 2, u. 3, Explanation
of the marks in figs, 1, 2, and 3.

Zimrnt, cinnamon,

Zucker, sugar.
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PLATE 74.

Classification.

Monas, animalcule,

Monocerca, do, .

Spongia, sponge, .

Hydra, naked polypi,

Diphies, Medusa, .

Velella, nautilus, .

Sipunculus, tube worm
Holothuria, sea jelly,

Ligula, strapworm,
Nemertes, cordworm,
Botryllus, sea grape,
Ostrea, oyster.

Chiton, sea cockroach,

Fissurella, fissure shell,

Vermetus, worm shell,

Strombus, screw shell.

Carina, keel shell,

Bulla, wood digger,

Phyllidium, leaf shell,

Tritonimn, triton,

Limnaeus, mud shell,

Cho, whale louse,

Octopus, polypus,
HJrudo, leech.

Aphrodite, sea mouse,
Amphitrite,

Anatifa, duck muscle.
Cancer, crab,

Squilla, shrimp, .

Talitrus, sea flea,

Cyamus, whale louse,

Oniscus, cheslip, .

Cyclops, water flea,

Caligus, fish louse,

Aranea, spider, .

Chehfer,

Scolopendra,

Lepisma, book worm,
Pediculus, louse, .

Pulex, flea, .

Carabus, ground beetle

Forficula, earwig,

Cimex, bedbug, .

Libellula, dragon fly,

Tenthredo, tailed wasp,

Vanessa, butterfly,

Stomoxys, autumn fly,

Petromyzon, lampereel
Squalus, shark,
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" 28. Pompilus viaticus, . 377 " 10—21. Sphingidae, . . 386, 387
" 29. Crabro cribrarius, . 376 " 22. Hesperia malvarum, . . 388
" 30. Pelopseus spirifex, . 377 " 23—50. Papilionidse, 387, 388
" 31. AmmophQa sabulosa, . . 377 " 51. Thrips phisapus, . . 370
" 32, 33, 36—39. Ichueumonidse, . 375 " 52. Lecanium illicis, . . 390
" 34, 35. Chalcididse, . . 376 " 53. Lecanium hesperidum,

.

. 390
•" 36—39. See 32. " 54. Coccus cacti, . 389
" 40, Rhyssa persuasoria (Ichn(3umo- " 55. Psylla alni, . . 390

nidae), . 375 " 56. Dorthesia urticea, . 390
" 41. Urocerus spectrum, . 375 " 57, 59. Aphidae, . 390
" 42. Urocerus gigas, . . 375 " 58. Chermes ulmi, . 390
" 43. Lophyrus juniperi, . 375 " 59. See 57.

" 44. jS'ematus capreae. . 375 " 60. Pyrrhocoris apterus, . . 393
" 45. Cimbex americana, . 375 " 61, Coryzus hyoscyami, . 393
'= 46. Tenthredinidffi, . . 374 " 62. Cydnus biguttatus, . 393
" 47. Cimbex variabilis. . 375 " 63. Pentatomajuniperinus, . 393
" 48—53. Cinipidae, . 375 " 64. Pentatoma baccarum, .

• 393
" 54. Mantispa pagana, . 372 " 65. Acanthosoma haemorrhoidali 3, . 393
" 55. Raphidia ophiopsis, . 372 " 66. Cimex rufipes, . 393
" 56. Termes fatalis, . . 370 " 67. Acanthia lectularia, . 392
" 57. Bittacus tipularia, . 372 " 68. Ranatra linearis, . . 391
" 58. Panorpa communis, . 372 " 69. Nepa cinerea. . 391
" 59. Ascalaphus barbarus, . . 372 " 70. N'eucoris cimicoides, . . 391
" 60. Myrmeleon libelluloides, . 372 " 71. Belostoma grandis, . 391
" 61. Myrmeleon formicarius, . 372 " 72. Corixa striata, . 391
" 62—64. Hermerobiidae, . . 372 " 73. Notonecta glauca. . 391
" 65. Hydropsycbe plumosa, . 273 " 74. Aphrophora spumaria, . 390
" 66. Phryganea striata, . 373 " 75. Cicada fraxini, . 390
" 67. Perla bicaudata, . . 371 " 76. Fulgora candelaria. . 390
" 68. Limnophilus rhombica, . 373 " 77. Fulgoria laternaria, . 390
" 69. Phryganea grandis. . 373 " 78. CEdipoda stridula, . 370
" 70—72. Ephemeridae, . 371 " 79. (Edipoda caerulescens, . . 370
' 73. Agrion puella, . 372 " 80. (Edipoda migratoria, . . 370
" 74. Calepteryx virgo, . 372 " 81. Acridium cristatum. . 370
" 75. Libellula depressa, . 372 " 82—85. Locustidae, . . 369
" 76. vEschna grandis, . 372 " 86—88. Gryllidse, . 369
" 77. Pterophorus pentadactyla, . 383 " 89. Phyllium siccifolium, . . 368
" 78. Coccyx resinosa, . . 384 " 90. Mantis religiosa, . 368
" 79. Carpocapsa pomonella. . 384 " 91. Erapusa gongylodes, . 368
" 80. Hercyna paliotalis. . 384 " 92. Cyphocrana gigas, S68
" 81. Tinea graiieUa, . . 383 " 93. Blatta urientalis, m
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PLATE 81.

Upper Division.

Fig. 1—3. Forficulidse, . . .367
'* 4—6. Brachelytra, . . .359
"

7. Meloe proscarabaeus, . . . 363
"

8. Lytta vesicatoria, . . • 363
"

9. Blaps mortisaga, . . . 364
" 10. Tenebrio molitor, . . . 364
" 11—16. Carabidee, . . . . 357
"

17. Dyticus marginalis, . . . 357
"

18. Hydrophilus piceus, . . . 358
•' 19—21. Mordellidse, . . .363
"

22. Buprestis mariana, . . . 362
" 23. Euchroma gigas, . . . .362
"

24. Buprestis chi-ysostigma, . . 362
"

25. Elaphrus riparius (Carabidse), . 357
" 26—29. Cicindela, . . . .357
" 30—33. Elateridae, . . . .362
"

34. Malachius aeneus, . . . 362
" 35—38. Cantharis, . . . .363
" 39. Lycus sanguineus.
'• 40. Pyrochroa coccinea, . . . 363
**

41, 42, Lampyridae, . . . 362
" 43. N^ecydalis casrulea.
" 44—61. Longicornia, . . .365
" 62—64. Clerida, . . . .362
" 65—76. Rhincophora, . . .364
" 77—79. Bruchus.
" 80—101. Trimera, ..... 366
"

102, 103. Nitidulidse, . . .359
" 104. Silpha thoracica, . . .359
"

105, 106. Necrophorus, . . .359
"

107, 108. Antlireuus, . . .359
" 109. Byrrhus pilula (Byrrhidse), . 360
" 110. Gyrinus natator, . . .111
« 111. Ptinusfur.
" 112. Anobium pertinax, . . . 362
" 113. Apate capucinus.
" 114. Hylesinus piniperda.
" 115, 116. Bostrichus, .

"
117, 118. Dermestes,

" 119—123. Hister,
" 124. Lucanus,
" 125—127. Cetoniadae,
" 128—131. Melolontbidae, .

132—136—144. Scarabaeidffi,

133—135. Aphodiidee,
" 136—144. See 132.
" 145—148. Dynastidae,

Lower Division.

Fig. 1. Alosa vulgaris, shad, .

"
2. Clupea harengus. herring, .

"
3. Engraulis eucrasicholus, anchovy,

"
4. Harengula sprattus, sprat,

"
5. Thymallus vulgaris, greyling,

"
6. Cobitis fossilis, mudfish,

"
7. Exoglossum barbatula, gi'ound-

ling,
"

8. Rhombus vulgaris, brill,
"

9. Platessa flesus, fluke,
"

10. Zeus faber, dory,
"

11. Lota vulgaris, burbot,
"

12. Trachinus draco, sea cat, .

" 13. Xiphias gladius, swordfish,
**

14. Amodytes tobianus, sand-eeL
" 15. Syngnathus ophidion, sea-serpent,
**

16. Syngnathus acus, sea-needle,
•* 17. Pegasus draco, sea-dragon,
*• 18. Lumpus anglorum, lump sucker,

Fig.

345

359
360
360
360
360
360

360

360

Fig. 1.

PLATE 81

—

{Continued).

Diodon punctatus, sticklebag, . 436
Tetraodon lagocephalus, star

belly, . . . ,436
Centriscus scolopax, trumpet fish, 43:'.

Aluteres monoceros, unicorn fish, 43.5

Lophius piscatorius, widegap, . 434
Acipenser ruthenus, caviar stur-

geon, , , . .442
Acipenser sturio, sturgeon, . 442
Sphyrna malleus, hammer-head-

ed shark, .... 445
Spinax acanthias, thorn-hound, , 440
Petromyzon fluviatilis, lamprey, 411
Seps chalcides, bronze colored

lizard, . . . .477
Scincus cyanurus, scink, . .477
Plestiodon aldrovandii, . . 477

Ti-iton cristatum, eft, . ,460
Draco dandini, flying dragon, , 483
Rana temporaria, yellow frog, , 462
Hyla viridis, tree or green frog, 463
Bufo calamita, toad, . . . 464
Bombinator igneus, glistering

toad, . . . .463
Pelobatus fuscus, water toad, . 483
Testudo geometrica, tortoise, , 491

Testudo graeca, mosaic tortoise, , 491
Cistudo europsea, European tor-

toise, .... 492
Emys picta, terrapin, . . 492
Sphargis coriacea, leather turtle, 493

PLATE 82,

Aspidophorus cataphractus,

pogge, . . . .427
2. Pristis antiquorum, saw fish, . 446

3. Esox lucius, pike, . . .417
4. Perca fluviatilis, perch, . . 424

5. Anguilla vulgaris, eel, . .411
6. Gasterosteus aculeatus, stickle-

^

back, , . . . 427

7. Salmo fario, salmon trout, . .415
8. Holocanthus tricolor, tricolor, . 432

9. Synanceia horrida, dragon's head, 427

10. Labrax lupus, bass, . . . 425
11. Solea vulgaris, sole, . . . 424

12. Platessa limanda. dab, . . 42?.

19.

20.

21,

22,

23,

24.

Fig. t
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433 (i 4

Holocentrum longipinne, red
perch, .... 426

Acanthurus gemmatus, gem fish, 432

Amphacanthus corallinus, coral

percli, , . . .433
Sphyrsena spet, barracuda pike, 426

Scorpaena scropha, dragon's head, 427

Naucrates ductor, pilot fish, . 431

Trigla lyra, piper, . . . 426

Thynnus vulgaris, tunny, . . 430

Scomber vulgaris, mackerel, . 430

Acerina cornua, ruffe, . . 426

Cepola rubescens, band fish, . 432

Dactylopterus vohtans, flying

fish, 426

PLATE 84.

Carcharius verus, shark, , ,445
Coryphaena hippuris, dolphin, , 431

Echineis remora, sucking fish, . 424

Chondrostoma nasus, broad snout 418
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PLATE 84

—

(Continued).

Fig. 5. Coitus gobio, bullhead, . . 42*7

" 6. Gobio fiuviatilis, gresling, . .419
" 7. Alburnus lucidus, bleak, . .418
" 8. Acanthurus chirurgus, lancet-

tail, 432
Chaetodon auriga, angel, . . 432
Barbus vulgaris, barbel, . .419
Ciprinus carpio, carp, . .419
Tiuca vulgaris, tench, . .419
Auabas scandens, cHmbing perch, 429

PLATE 85.

Morrhua vulgaris, codfish, . , 422
Merlangus vulgaris, whiting, . 423
Raia batis, skate, . . . 447
Trachinus vividus, weever, . 426
Blennius viviparus, guffer, . 434
Opliiocephalus striatus, ophidion, 429
Mullus barbatus, mullet, . . 426

" 8. Dipterodon capensis,Cape-dipter-

odon, . . . .432
*' 9. Amphiprion bifasciatus, amphi--

prion, . . . ,432
" 10. Scolopsides vosmari.
" 11. Trachypterus spinolae, trachyp-

terus, .... 432
" 12. Cyprinus auratus, gold-fish, . 419

PLATE 86.

Fig. 1. Deirodon nasutus, green snake, . 475
" 2. Tropidonotus natrix, ringed snake, 474
" 3. Trigonocephalus lanceolatus, cop-

perhead, . . , .471
" 4. Naia tripudians, cobra di capello, 471
** 5. Boa constrictor, . . . .473
*' 6. Phrynosoma cornuta, horned frog, 482

PLATE 87.

Fig. 1. Anguis fragilis, slow worm, . 476
" 2. Vipera berus, viper . . .471
" 3. Cerastes cornutus, horned viper, . 471
" 4. Xiphosoma caninum, dog boa, . 473
" 5. Crotalus horridus, rattlesnake, . 470
" 6. Seps chalcides, scink, . . . 477

Fig. ]. Siren lacertina, siren, . . . 456
" 2. ISTecturus lateralis, water-puppy, 456
" 3, Chamseleo vulgaris, chamseleon, . 483
" 4. Platydactylus guttatus, gecko, . 484
" 5. Uroplatus fimbriatus, flat headed

salamander, . . . 485
•* 6. Lopbyrus furcata, lophyrus, . 482
" 7. Crocodiilus lucius, alligator, . 487
" 8. Crocodilus vulgaris, crocodile, . 487

PLATE 89,

Fig. 1. Salamandra maculata, salaman-

der, 460
" 2. Triton tceniatum, brook salaman-

der, 460
" 3. Draco dandini, flying dragon, . 483
" 4. Scincus officinalis, scink, . , 477
" 5. Basiliscus mitratus, basilisk, . 482
" 6. Iguana tuberculata, guana, . .482
•* 7. Lacerta viridis, hzard, . . .48]

PLATE 90.

Fig. 1. Bufo viridis, green toad, . . 464
" 2. Engystoma ovale, S. Araer. toad, 464
" 3. Dactelythra capensis, Cape toad, 464

PLATE 90^{Oontinu€d).

Fig. 4. Pipa americana, Guiana toad, .

" 5. Rana esculenta, frog, .

" 6. Hyla viridis, tree or green frog,
" 7. Achrochordus javanica, Java

snake, ....
" 8. Platurus laticaudis, India water

snake, . .

" 9. Elaps corallinus, coral snake,
" 10. Typhline cuvierii, blind scink, .

" 11. Chelouia mydas, green turtle, .

" 12. Cistudo europasa, land tortoise, .

" 13. Testudo geometrica, India tor-

toise, ....
PLATE 91.

Fig. 1. Podiceps cristatus, crested grebe,
Podiceps minor, little grebe,

Colymbus glacialis, loon, .

Sterna nigra, sooty tern, .

Larus eburneus, ivory gull,

Pelecanus crispus, hairy pelican,

Cygnus olor,Tnute swan, .

" 8. Cygnus ferus, hooper swan,
" 9. Oidemia americana, scoter,
" 10. Anas crecca, teal, . .

" 11. Procellaria capensis. Cape pigeon,
" 12. Diomedia exulans, white alba-

tross,

" 13. Aptenodytes patagonica, Patago-
nian penguin,

" 14. Fratercula arctica, puffin, .

" 15. Alca torda, razor-billed auk,

PLATE 92.

Fig. 1. Carbo cormoranus, cormorant, .

" 2. Eudytes cristatus, crested pen-
guin,

" 3. Tachypetes aquilus, frigate peli-

can,
" 4. Phaeton sethereus, tropic bird, .

" 5. Plotus anhinga, snake bird,
" 6. Sula bassana, booby, . . .

" 7. Anser segetum, bean goose,
" 8. Anas boschas, mallard,
" 9. Anas galericulata, mandarin

duck, ....
" 10. Merges cucullatus, hooded mer-

ganser, . .

" 11. Larus argentatus, herring gull, .

" 1 2. Sterna hirundo, sea swallow.

Fig. 1. Charadius auratus, plover,
" 2. Vanellus cristatus, lapwing,
" 3. Grus cinerea, crane, .

" 4. Platalea leucorrhodia, roseate

spoon-bill, . . . .

" 5. Ardea purpurea, purple heron, .

" 6. Egretta candidissima, snowy
heron, ....

" 7. Ciconia alba, white stork, .

" 8. Gallinago major, snipe,

" 9. Limosa rufa, rufous godwit,
" 10. Recurvirostra avocetta, avocet,

" 11. Phsenicopterus ruber, scarlet

flamingo, ....
" 12. Ardea ralloides, pigmy heron, .

PLATE 94.

Fig. 1. Struthio camelus, ostrich, .
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Fig.

Fig. 1.

PLATE 94

—

(^Continued).

Otis tarda, great bustard, .

Otis tetrax, smaller bustard,

Balearica pavonina, crowned
crane, .

Botaurus stellaris, bittern,

Ibis alba, white ibis,

Numenius arcuatus, curlew,

Totanus calidris, sandpiper,

Parra indica, Indian jacana,

Fulica americana, coot,

Porphyrio hyacinthinus, hyacinth

gallinule, ....
Heliornis surinamensis, sun bird,

Totanus ochropus, green sand-

piper,

PLATE 9.^5.

Casuarius galeatus, cassowary, .

Palamedea cornuta, horned
screamer, ....

Ibis cristatus, crested ibis, .

Tringa rufesceus, rufous sand-

piper,

Glareola torquata, pratincole,

Himantopus albicollis, stilt,

Cinclus interpras, turnstone,

Rail us aquaticus, dusky rail,

Rallus crex, corn crake,

-11. Gallus domesticus, common
fowl,

Meleagris gallopavo, turkey,

Numida meleagris, guinea fowl, .

Pterocles alchata, desert grouse, .

Turnix dactylisonans, quail, .

PLATE 96.

Tetrao urogallus, cock of the

woods,.....
Tetrao tetrix, moor cock,

Perdix cinerea, grey partridge, .

Perdix rubra, red partridge,

Pavo cristatus, peacock,

Phasianus colchicus, pheasant,

Phasianus pictus, golden pheasant,

Argus giganteus, argus pheasant,

Tragopan hastingsii, golden
breasted horned pheasant, .

Crax rubra, red curassow, .

Lophortyx californicus, California

partridge, ....
Columba livia, rock pigeon, .

Columba cenas, blue-backed dove,

Gom"a cruenta, ground pigeon,

Columba turtur, turtle dove,

PLATE 97.

Fig. 1. Cacatua sulphure'a, yellow-crested

cockatoo, ....
" 2. Psittacus erythacus, grey African

parrot, ....
" 3. Palaeornis malaccensis, Malacca

parrot, ....
" 4, Palaeornis alexandri, redheaded

parrot, ....
" 5. Psittacus melanocephalus, black-

headed parrot,

" 6. Trogon curucui, curucui,
" 7. Trogon viridis, green curucui,
" 8. Bucco macrorhynchus, puff-bird, .

" 9. Monasa tranquilla, S. American
puff-bird, ....
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PLATE 97

—

(Contimied).

Fig. 10. Capito viridiauranthius, green and
orange barbet,

" 11. Pogonias sulcirostris, grooved-

bill barbet, ....
" 12. Pteroglossus aracari, long-tailed

aracari, ....
" 13. Ramphastus tucanus, largebilled

toucan, ....
PLATE 98.

Fig. 1. Platycercus viridis, green parrot,
" 2. Ara ararauna, blue and yellow

maccaw, ....
" 3. Ara militaris, military maccaw, .

" 4. Lorius domicellus, lory,

" 5. Picus villosus, hairy woodpecker,
" 6. Picus cayennensis, Cayenne wood-

pecker, ....
" 7. Gecinus viridis, green wood-

pecker, ....
" 8. Picus major, large woodpecker, .

" 9. Yunx torquilla, wry neck, .

" 10. Pica caudata, magpie, .

" 11. Corvus monedula, jackdaw, .

" 12. Corvus corax, raven, .

" 13. Corvus cornix, hooded crow,

PLATE 99.

Fig. 1, 3. Garrulus glandarius, jay, ,

" 2. Nucifraga caryocatactus, nut-

cracker, ....
" 3. See Fig. 1.

" 4. Paradisea minor, bird of paradise,
" 5. Paradisea regia, king paradise

bird,

" 6. Paradisea superba, superb para-

dise bird
" 7. Paradisea sexsetacea, six shafted

paradise bird,

" 8. Trochilus moschitus, ruby topaz

humming bird,

" 9a. Trochilus ornatus, magnificent

humming bird,

" 96. Trochilus colubris, humming bird,

" 10, Trochilus delalandii, De La-

lande's humming bird,

" 11. Trochilus minimus, smallest

humming bird,

" 12. Trochilus cristatus, crested hum-
ming bird, ....

" 13. Trochilus macrourus, swallow
tailed humming bird, .

" 14. Buphaga africana, beefeater,
" 15. Sturnella ludoviciana, American

lark,

" 16. Icterus baltimore, Baltimore

oriole,

PLATE 100.

Fig. 1. Sturnus vulgaris, starling, .

" 2. Loxia pityopsittacus, parrot cross-

bill, . . . .

" 3. Coccothraustes vulgaris, haw-
finch, .....

" 4ab. Fringilla cauaria, canary bird, .

" 5. Fringilla cannabina, red poll,

" 6. Fringilla domestica, house-spar-

row, , . . .

" 7. Sylvia hippolais, willow wren,
" 8. Oriolus galbula, oriole,

" 9. Merula vulgaris, blackbird, .

" 10. Merula saxatilis, rock thrush,
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PLATE 100

—

{Continued).

Fig. 11. Pastor roseus, rose colored star-

ling, 558
" 12. Morula viscivorus, missel thrush, 546
" 13. Meruhi iliaca, redwing, . . 546
" 14, Merula musica, song thrush, . 546

PLATE 101.

Fig. 1. Trochilus granatinus, garnet

humming bird,

" 2. Pyrrhula europea, bullfinch,

" 3. Spermophila crassirostris, thick

billed finch,

" 4. Coccothraustes chloris, green
'finch, ....

" 5. Fringilla senegala, Senegal finch
" 6. Fringilla amaduva, amaduvat,
" 1. Vidua regia, king widow bird,

" 8. Vidua erythrorhynchus, red-billed

widow bird,

" 9. Carduelis spinus, siskin,

" ] 0. Carduelis elegans, goldfinch,
" 11. Calliste tatao, seven-colored tana-

ger, ....
Fringilla coelebs, chaffinch, .

Emberiza hortulana, ortolan,

Emberiza schoeniculus, reed bun

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Emberiza citrinella, yellow
hammer,

Rupicola aurantia, cock of the

rock, ....
Muscicapa grisola, grey fly

catcher,

Muscicapa albicoUis, white

necked flycatcher,

Muscicapa regia, king of the fly

catchers,

Ampelis carnifex, scarlet-crested

chatterer, .

Ampelis cortinga, banded chat

terer, ....
PLATE 102.

Fig. 1. Trochilus albicollis, white-necked
humming bird, .

" 2. Certhia familiaris, brown creeper,
" 3. Parus cristatus, crested tit, .

" 4. Parus major, titmouse,
" 5. Alauda calandria, field lark,

" 6. Alauda cristata, crested lark,

" 7. Alauda arvensis, skylark, .

" 8. Acanthiza campestris, hedge war-

bler,

" 9. Csereba cyanea, blue creeper,
"• 10, 11. Phoenicura, redstarts,

" 12. Phoenicura suecica, blue throated

Swedish redstart,

" 1 3. Erythaca rubecula, robin,

" 14. Meuura superba, lyre bird, .

" 15. Dicrurus forficatus, fork-tailed

drongo, ....
" 16. Cracticus varius, black and

white shrike,

" 17. Vauga curvirostris, hooked-bill

shrike, ....
" 18. Laniarius barbarus, Barbary

shrike, ....
" 19. Laniarius collurio, red-backed

shrike, ....
" 20. Laniarius exubitor butcher bird, .
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PLATE 103.

Fig. 1. Buceros erythrorhynchus, red-

billed liornbill,

" 2. Buceros rhinoceros, rhinoceros

hornbill, ....
" 3. Halcyon atricapilla, black capped
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BOTANY.
Plates 54—73.

Introduction.

Botany makes us acquainted with plants, or tlie vegetable kingdom.

Plants are organized productions of nature, possessing neither sensation nor

voluntary motion.

The vital actions of the plant have for their object, solely, the nourishment

of the individual and the continuation of the species. In animals, on the

other hand, life is exhibited in a more complicated manner : since we not

only find actions occur which are directed to same special purpose, or

produced by some inward impulse, but the faculty of sensation here presents

itself for the first time ;
that is, the power of bringing home to consciousness

by means of the senses, the impressions of the external world. Hence we

term the animal anifnate, the plant inanimate ; and for the same reason the

functions of nutrition and reproduction possessed by both plants and animals

are said to be expressions of the vegetable, while those of sensation and

voluntary motion peculiar to the animal, belong to the animal life.

The motions of the so-called sensitive plants, as the clover {Hedysarum
gyrans\ venus Fly-trap [Dioncea innsipula), various mimosas [Mimosa,

inidica, sefisiiiva, and others), are not spontaneous or innate, but rather

dependent on external influences, or else are the result of purely mechanical

operations, as exemplified in the bursting of seed capsules. Even if in the

above-mentioned movements of plants, as well as in the sleep of plants and

similar phenomena, it be impossible to deny a certain sensibility to light, air,.

cold, heat, &c., yet we need never confound such manifestations of vitality

with the conscious perceptions of the animal.

Striking as is the difference between a plant and an animal, as seen in the

higher organizations of both kingdoms, yet individual cases do occur in which

the line of distinction is very difficult to draw
;
where the entire structure

is so simple, that the same object has been referred now to one kingdom,

and now to another. It must also be noted, that this difficulty of separation

lies not between the highest plant and the lowest animal, but between the

lowest of these ; the distinctions and distance widening between the two as

we ascend in the scale of structure.

Essentials to the Existence of Plants.

Plants in general require for their existence : 1, a soil into which they

may root, and from which they may derive certain materials necessary to

ICONOGRAPHIC ENCYCLOPAEDIA. VOL. II. 1 I



2 BOTANY.

their growth ; 2, water^ through which, as a dissolving medium, all the

substances derived from the soil are introduced into the plant ; 3, atmo-

splieric air, from which the plant absorbs carbonic acid by day, fixing

its carbon, and exhaling the oxygen
; 4, light, which facilitates the reception

of nutriment, operates in respiration and in the coloration of the different

parts of the plant, and in part causes the sleep of plants ; 5, heat.

co-operating with light in the last result, and in causing the inhibition of

liquid food, and likewise influencing germination and the periodical growth

of plants. Electricity has long been known as influencing the growth of

plants, but the precise nature and extent of its action are not satisfactorily

established, although numerous experiments have been made on the subject.

I. ELEMENTARY ORGANS OF PLANTS.

1. Cellular Tissue.

Cellular Tissue is the elementary material found in all plants, and in all

parts of the plant. As the name indicates, it is composed of an aggregation

of cells of different shapes. The single cell, when isolated, is spherical or

spheroidal, the shape, however, varying considerably when aggregated.

Some special names for differently shaped aggregated cells, are as follows
;

1. Parenchyma, cells of dodecahedral character, and whose transverse

section is subhexagonal. The term has been applied to cellular tissue in

general. 2. Sphcerenchyma, spherical cells. 3. Merenchyma, spheroidal

cells. 4. Ovenchyma^ oval cells,—very common in herbaceous plants. 5.

Conenchyjna, conical cells, as in some hairs. 6. Columnar tissue, divided

into Cylindrenchyma, where the cells are cylindrical, and Prismenchyma,

where they are prismatic. This, when compressed, becomes Miiriforni,

and when depressed, Pinenchyma. 7. Prosenchyma, fusiform, or spindle-

shaped cells, as in bark and wood. 8. Colpenchym,a, sinuous or waved

cells. 9. Cladenchyma, branched cells, as in some hairs. 10. Actinenchym^a.

stellate or radiating cells. 11. Doedalenchyma, entangled, branched, and

tabular cells.

The size of cells varies greatly, not only in different plants, but in

different parts of the same plant. The largest are about -^-^ of an inch in

diameter ; the more usual size, however, is ji^, sometimes ToV(y Each cell

is originally isolated with a completely investing wall, which, however, in

some rare instances, is observed to be perforated. The passage of liquids

in and out of the single cell is performed by endosmosis. The anatomy of

the cell itself and the probable mode of reproduction will be referred to

hereafter. Although cells have each a distinct wall, so that when two come

in contact they are separated by a double partition, yet this, on the one

hand, may appear to be single, and on the other, may become entirely

absorbed, so as to form a continuous cavity. There may, at times, be a

lateral communication between contiguous series of cells. Single cells, such

2
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as the spores of certain aquatic plants, may have cilise or fine hairs, by

means of which they can execute a progressive motion through the water.

Under such circumstances, they have often been considered and described

as infusorial animalcula.

Pitted Tissue {Bothrenchyma) is a modification of cellular tissue caused

by the unequal deposit of the thickening matter in the wall of the cell

leaving thinner portions, which, when viewed by transmitted light, appear

like pores or pits. A spiral thread or fibre is sometimes found coiled up in

the inside of the true cell wall, Avhich, when the latter is dissolved, uncoils

and exhibits itself in its true character. Such cells, called spiral cells

{Inenchyma)^ are frequent in the orchidaceous and cactaceous plants. This

fibre varies from 2 oVo to toIo ^^ ^^ mo^i in diameter, and is solid, with a

cross-section of various shape. The coils of the spire are sometimes

broken up and recombined in various ways, so as to appear as rings,

reticulations, bars, or dots, thus producing annular, reticulated^ scalariforni,

or dotted cells.

Cells are sometimes aggregated so closely together as to leave no visible

interspaces, the tissue being then termed perfect Parenchyma. Imperfect

Parenchyma is wdiere the cells touch at certain points only, leaving intervals,

which, when regular and continuous, are called intercellular passages or

canals : wdien irregular and limited, intercellidar spaces or Laciince. A
division of cellular tissue is sometimes made into Parenchyma, where the

cells fit together by plane faces, as in the pith and outer bark, and

Prosenchijma, where the cells are fusiform, this being confined to the inner

bark and wood. The mode in which the combination of cells is efi'ected,

varies under different circumstances ; sometimes they are simply approxi-

mated and fused together, sometimes united by an intercellular matter which,

in sea weeds, forms a considerable part of the bulk of the plant.

The external investment of the cell is composed of an unazotized

primary matter, termed celhdose. This is lined by an originally mucilaginous

matter containing nitrogen, called Protoplasm, and inside of this is the

Cytoblastema. A weak solution of iodine applied to the young cell causes

the protoplasm to turn brown and leave the cellulose. The tissue is further

modified by the addition of various matters, the most important of w^hich is

Sclerogen or Lignine applied on the inside, the substance to which wood

owes its hardness. This consists of C35, H24, OlO, and may be dissolved

by hot nitric acid. In all cell deposits there is a more or less tendency to a

spiral arrangement.

Each cell will be found to contain, at one perod of its existence, a small

body called a nucleus, this often embracing one or two minute dots called

nucleoli. This nucleus may either lie free in the cell, or be attached by

threads, or fastened directly to the cell wall. Some recent authorities of

great weight, however, deny the existence of a primordial nucleus in every

cell.

In addition to the carbon, oxygen, hydrogen, and nitrogen, found

universally as the constituents of the cell, there are other materials more

variable in their appearance and amount, as Sulphur, Phosphorus, Potash,

3
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t^oda, Lime^ Alumina^ Magnesia, Silica, and L^on ; more rarely Iodine,

Chlorine, Copper, Bromine, and Manganese. These will be subsequently

referred to more at length. Starch is included in the cells of all plants at

some period of their existence, and forms one of the most important distinc-

tive characters between the animal and vegetable tissues. Crystals also, or

Raphides of various shapes and characters are found in the interior of cells,

either lying loose or suspended from the walls. Sometimes there will be a

single large crystal in a cell, and again several may be inclosed together.

They abound in certain plants, as Cacti, to such an extent, as to exceed in

weight the other constituents of the tissue. The raphides are all formed by

the action of organic acids, as phosphoric, oxalic, &c.

Jelly is another occasional element of cells. This is hard and horny

when dry, slowly soluble in water, and unacted on by iodine. It sometimes

fills particular cells, as in the stems of some Cacti. It is to this substance

that carrageen moss and other plants OAve their gelatinous properties.

Chlorophylle, the green coloring matter of plants, and Chromule, the

coloring matter not green, are additional contents of cells.

Various and quite conflicting opinions have been propounded by different

eminent vegetable physiologists as to the development {Cytogenesis) and

functions of cells. Perhaps the more generally received opinion is, that in

the blastema, or primordial matter, the nucleus, which is itself a minute cell,

is first formed, and exerting a directing influence upon the inclosing matter,

causes it to assume a cell-shape. With the absorption of new matter from

the blastema the nucleoli increase in size and finally separate, each one

forming around itself new cells, which, enlarging, burst the original cell.

The new cells contain nucleated nuclei, by means of which the same

operation is repeated, the increase taking place in a determinate direction.

This constitutes the endogenous theory of cell development. The exogenous

theory supposes an influence to be exerted by a cell on the surrounding

matter, resulting in the addition or aggregation of new matter. This view

does not require the existence of a nucleus. According to others, again, the

old cell becomes separated by a constriction, or a projecting partition, into

two cells, each of which may or may not include a nucleus. This is the

merismatic or fissiparous theory. Many attribute to electric currents,

produced by the various chemical actions, the influences which cause the

different cell phenomena. The development of cells sometimes takes place

with extraordinary rapidity, especially in the Fungi. Thus, in Bovista

gigantea, they have been supposed to be produced at the rate of sixty-six

millions in a minute.

2. Vascular Tissue.

Vascular Tissue, or Angienchyma, consists of tubes whose length

greatly exceeds their breadth. They may be formed of membrane only,

or of membrane variously modified. Woody fibre, or ligneous tissue

{Pleurenchyma), consists of tubes or elongated cells, of a fusiform or

spindle- shape, with the walls greatly thickened by sclerogenous deposits.
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These overlap each other, and are so combined as to give great strength and

firmness to the phmt. It differs from simple cellular tissue in its cylindrical

and elongated form. The term Prosenchyma is properly applied to short

fusiform cellular tissue. Woody tissue is found in wood, in the inner bark,

and in the skeleton of the leaf, and may be separated from the other portions

of the plant by maceration. It is thus that flax, hemp, and linen (all of them

forms of ligneous fibre) are obtained. Cotton, on Ihe other hand, consists of

elongated cells or hairs, which collapse on drying, and twist spirally, as seen

under the microscope, this constituting an excellent test to distinguish the

latter from the former. Common pleurenchyma presents no markings; in

glandular, on the other hand, the tubes exhibit discoid depressions on the

outside of the wall. The depressions of two contiguous tubes are generally

opposite to each other, and thus inclose a doubly convex lenticular space. In

some cases there is a secondary depression in the bottom of the primary,

which, when viewed by transmitted light, appears as a light circle inside of

a darker one. This glandular or punctated woody tissue is exhibited in all

the Coniferse, and serves as an excellent microscopical character for fossil

woods.

FiBRo-VASCULAR TissuE
(
Ti^acheiichyma) consists of tapering membra-

nous tubes, and having either a spiral fibre inclosed, or else markings of rings,

dots, or bars, arranged in a more or less spiral form. This tissue occurs

especially in the medullary sheath, and in the veins of the leaves. True
Spiral Vessels {Spiroidea) exhibit themselves as elongated tubes, over-

lapping at the conical extremities, with a spiral fibre on the inside, not on

the outside, as has been erroneously stated. The thin outer membrane con-

sists of pure cellulose. The point where two successive spiral vessels overlap

is sometimes absorbed, so as to present a free communication. The internal

fibre is generally single
; more rarely a greater number, as from two to twenty

are combined, so as to present a band constituting Pleiotrachece. The spiral

generally turns from right to left. The coils may be separated or united : this

union among each other, and to the sides of the vessel, may be so close as to

constitute closed tracheae.

Spurious Trachea, or ducts, are vessels in which the internal spiral is

broken up and variously modified. A principal variety is the annular^ Avhere

the broken coils are combined into rings, which may be horizontal or oblique,

simple or branched, contiguous or remote. In reticulated vessels separate

fibres run into each other on the walls of the tube
;
when the fibre is broken

up into short pieces which adhere to the walls, the vessel becomes dotted. In

scalariform vessels the pieces of the fibre are shorter, and passing transversely,

and nearly parallel across the vessel, present an appearance not unlike that of

the rounds of a ladder. Such vessels are generally prismatic, as in Ferns,

the ano;les beincr unmarked.

In Vasiform Tissue {Bothrenchyma, or Taphrenchyma), the vessels

exhibit an appearance of pores on the surface. These vessels consist of

cylinders, more or less elongated, in which the thickening matter is so

deposited as to leave part of the membrane uncovered, thus causing the porous

or pitted appearance.
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Laticiferous Tissue, or Cinenchyma, consists of long homogeneous tubes,

brandling and anastomosing like the blood-vessels of animals. Their walls

exhibit no markings, but vary in thickness. They contain and conduct a

granular liquid matter called latex, which, at first transparent, subsequently

becomes variously colored. Phy^logists differ as to the origin of these

vessels, some supposing them to be formed by linearly arranged cells, whose

Avails are absorbed at the extremities, so as to form a continuous tube in which

the latex subsequently flows
;
while others, again, maintain that the current is

first established in the intercellular spaces, and that the inclosing wall is

formed afterwards.

There are no elementary forms of tissue other than those already mentioned,

the rest being simple modifications of the above. The various air vessels,

cysts, reservoirs of secreted matter, &c., are either intercellular spaces, or

cells filled with air or with peculiar secretions. The air cells are seen in pecu-

liar modifications in the stems of many water plants and grasses.

II. COMPOUND ORGANS OF PLANTS.

I. Organs of Nutrition or Vegetation.

1. The General Integument.

By the term General Integument, is meant the external cellular covering

of the plant, composed, in most cases, of two layers, the cuticle and

epidermis.

The Superficial f*ellicle, or Cuticle, is a very thin continuous membrane

spread over the epidermis, and investing all parts except the stoniata, down

whose cavity, however, it sometimes dips, forming a very delicate lining.

Some physiologists, with Mohl at their head, do not admit this as a separate

membrane from the epidermis, supposing it to consist of the external coat of

the cell thus separated from the protoplasm ;
others, again, suppose it to be a

secretion from the cell, which, forming first on the inside, transudes to the

outer surface. The epidermis, which lies subjacent to the cuticle, is found on

all parts of the plant exposed to air excepting the stigma. In parts habitually

submerged it is replaced by a simple cuticle. The epidermis is composed of

cells, generally tabular, and arranged in a greater or less number of layers,

these cells being bounded by flexuous or straight lines, containing either a

colorless liquid or other substances, as resinous matter, wax, silica, carbonate

of lime, 6cG. The stomata are openings between some of the cells of the

epidermis, by which a communication is established between the air and the

subjacent parts. They generally consist of two semilunar cells, surrounding

an oval slit, as lips inclose the mouth. They open and close according to the

greater or less amount of moisture in the atmosphere. The stomata com-

municate with intercellular spaces, lined by the above-mentioned prolonga-

tions of the cuticle, called cistomata.
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Stomata occur on all portions of the plant, especially in the green parts.

They rarely exist in the Cellulares or in pale parasites, and never in roots and

etiolated plants. The number varies greatly in different portions of the same

plant, being, however, greatest on the under side of leaves exposed to the air,

and yet sometimes entirely wanting on the upper surfaces. In flouting leaves

the stomata only occur on the upper surface. The following table ex-

hibits the number of stomata to the square inch on the leaves of several

plants :

Plants. Upper Side. Under Siile. Plants. Upper Side. Under Side.

Mistletoe . . . 200 200 Yucca . . 40,000 40,000
Tradescantia . . 2000 2000 Mezereon . none 4000
Rheum palmatum 1000 40,000 Pieony . . none 13,000
Crinum amabile . 20,000 20,000 Vine . . . none 13,600
Aloe .... 25.000 20.000 Lilac . . . none 160,000
Clove Pink . . 38,500 38,500 Holly . . none 63,000 1

Various processes are seen at times on the surface of the epidermis by the

outward enlargement or projection of some cells. When these are more con-

siderably elongated they constitute hairs
(
pili or villi), and are covered by the

cuticle as by a sheath. They are either lymphatic or glandtdar^ the latter

distended at the base or apex, to receive certain secretions. In respect to

position, hairs are erect or oblique, or else lie flat along the surface {ad-

pressed) ;
when attached by their middle, they are peltate. They may bo

composed of a single cell, w^hich is either simple, forked, or hranclied : or else

of several cells, which are either placed end to end, as in moniliform hairs, or

united laterally into a compound cone, compound hairs, or branched. When
several hairs proceed from a common centre, they are said to be stellate or

radiated. These, when close pressed together, so as to form a discoid ex-

pansion, constitute a scale or scurf [lepis) ;
the surface is then said to be

lepidote. This character is well seen in Hippophae. A chaffy substance,

surrounding the base of the leaves of ferns, consisting of elongated flattened

cells, is constituted by ramenta or ramentaceous hairs : a similar substance

in palms is called reticulum or tnattula. Prickles [acidei) are hardened

hairs, connected solely with the epidermis. These differ from thorns,

which are stunted branches, and are connected with the w^ood. Setce are

bristles or stiff hairs ; the surfaces on which they occur are said to be setose

or setaceous.

Hairs, in regard to their form, are clavate, or club-shaped, when they

expand gradually from the base to the apex, or are thickened at the apex
;

when there is a distinct rounded head, they are capitate ; when they have

slight projections on the surface, they are scabrous ; hooked or uncinate,

when with a hook at the apex turned downw^ards : barbed or glochidiate, with

two or more hooks around the apex
;

peltate, when attached solely in the

middle ; ciliate, when surrounding the margin of leaves.

Hairs are found on various parts of plants, even in the interior, and
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different names are given to surfaces, according to the degree to wliich

hairs are developed, as well as according to the nature of the hairs them-

selves. Thus, a surface is glabrous, when there are no hairs w^hatever
;

pilose or hairy, when such exist; villous, when the hairs are long, weak,

and often oblique ; sericeous, when the hairs are long and adpressed,

with a silky lustre ; hispid (hirtus), when the hairs are long and stiff, but

not adpressed
; hirsute, when they are long, but neither stiff nor adpressed,

velvety {velutinus), when there is a dense coA^ering of short down, like

velvet ; tomentose, when the surface is covered with crisp, rather rigid

entangled hairs, like cotton, forming a kind of felt ; woolly, when the hairs are

long and matted, like wool ; bearded or stupose, when the hair occurs in small

tufts.

As glandular hairs differ in nothing but form from true glands, we shall

consider both together. A gla?id is a cavity in the epidermis, with variously

shaped walls, usually inclosing a peculiar secretion. When supported on

a stem, glands are petiolate, stipitate, or stalked ; when without this, they

become sessile. Stalked glands, or glandular hairs, are composed either of

a single cell, dilated at the apex, or of several combined. The gland is

sometimes situated at the base of the hair, which is perforated to receive the

secretion, as in the common nettle. Here the apex is closed by a solid cap,

which breaks off at the slightest touch, leaving the poison to pass into the

Avound.

Grlands sometimes occur as secreting cells surrounding a pit or depression.

These communicate with the surface by means of a canal. Sometimes only

the apex of the gland comes to the surface, at others it is entirely below ; in

this latter case the gland is vesicular. Warts {verrucce) are collections of

thickened cells on the surface of plants, containing various matters. Lenticels

are cellular projections on the surface of bark, arising from its inner por-

tion.

The sbject of the epidermis and its appendages is to protect the plant from

noxious influences, whether atmospheric, meteorological, or animal. Thus, in

dry climates it is very thick, and coated with a waxy secretion, to prevent the

loss of Avater. The stomata permit the escape of fluid from the interior, and

exhibit a compensating contrivance, by which, when the plant is distended

with liquid, they are opened to their utmost, closing more and more Avith the

loss of moisture. A communication is kept up between the air and inner bark

by means of lenticels, which thus perform the functions of stomata. The

young roots are produced from them under certain circumstances. Some hairs

occurring on the stile of flowers are called collecting hairs, from the office they

possess in taking up the pollen. In many hairs, especially in those of

Tradescantia or spider Avort, a circulation of fluids may readily be seen to take

place, called Cyclosis.

2. Descending Stem or Root.

The truly compound organs of the plant are the axis and its appendages,
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the epidermis and its appendages being merely the general investment.

The axis consists of a root and a stem., growing generally in diametrically

opposite directions. The axis is produced by the development of a spore,

an embryo, or a leaf-bud, in two opposite directions. A spore is a young plant

produced in the interior of another, without any agency of sexes, and

having no determinate point of growth. An embryo is a young plant

produced by the agency of sexes, and situated within a seed, having a

determinate point or points of growth. A leaf-bud is a young plant

produced without the agency of sexes, inclosed within rudimentary leaves or

scales, and developed on the outside of a stem. The spore and embryo

propagate the species in the person of distinct individuals ; the leaf-bud

propagates the species in the form of an aggregation of individuals. When
the vital action of either spore, embryo, or bud, is excited, development

takes place upwards, downw^ards, and laterally or horizontally ; in the first

case causing an elongation of stem, in the second of root, in the third

producing an increase in thickness.

The root., or descending axis, is distinguished from the stem by the

absence of normal buds and of stomata
;
in exogens there is generally no

pith, although a medullary system is present. The objects of the root are

twofold : to fix the plant firmly in the earth, and to absorb nutritious

substances from the soil. Although roots are generally subterranean, they

may sometimes be aerial. Such roots occur in epiphytes, or air plants, as

also in species of Ficus, well shown in the Indian Banyan. In this case

they are called adventitious, or abnormal. Green-colored aerial roots

contain stomata. In certain parasites, as the Dodder or Cuscuta, roots are

sometimes produced in the form of suckers, which enter the cellular tissue

of the plant preyed upon. Roots exposed for a long time to the air,

sometimes lose their fibrils and develope abnormal buds.

The /or;/i of roots varies exceedingly w^ith the manner in which the axis

descends and branches. When this central axis goes deep into the ground,

tapering toAvards the apex, and without dividing, a tap root is produced.

When this tap root becomes somewhat shortened, and at the same time

succulent, it constitutes the conical root, as in the carrot ; when there is a

slight rounding at both extremities, instead of a straight outline, the root is

fusiform, as in the radish ; when the axis is much shortened in proportion

to the thickest diameter, we have the napiform root of the turnip ; if the

root end abruptly, as if bitten ofi", it is called prcemorse ; it may also be

twisted.

When the descending axis is very short, and at once divides into a

number of nearly equal thin fibrils, the root is fibrous, as in many grasses
;

when these fibrils are short and succulent, the root is fasciculated ; when

the fasciculi are uniform and arranged like coral, the root is coralline

;

w^hen some of the fibrils are developed in the form of starchy tubercles, the

root is tubercidar ; it is nodulose when the fibrils enlarge in certain parts

only ; moniliform when the enlargement is at regular intervals, and of

nearly equal size, like a string of beads. The root may also be an?udated,

when divided by constrictions into partial rings
;

placentifonn, when
9
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expanded like a cake
; testiculate, when there are two large tuberoid roots

of nearly equal size.

3. Ascending Axis, or the Stem.

The stem is the part of the plant usually exposed above the ground, and

bearing the leaves and flowers
;

it is produced by the successive development

of leaf buds in a longitudinal and lateral direction. The stem bears different

nameSj according to the character of the plant. Thus, in ordinary herbaceous

plants, it is called caulis : in the case of trees, truncus ; in shrubs, caudex ;

in grasses, culm ; in palms and ferns, stipe. When a distinct stem is present,

the plant is called caulescent^ when it is absent, acaulescent. True stems are

sometimes absent in certain plants, which consist merely of expansions of

cellular tissue, in the form of aggregations of cells. Such are called Thal-

logens, or Thallophytes. and are represented by Chara, Conferva, and Alga.

Stems, although more generally firm and erect, are sometimes weak, and

either lie prostrate (.procumbent ste?ns), or chmb like the ivy by means of

suckers {scandent), or twist round other plants (volubile). The direction of

the twist may be either from right to left, as in Convolvulus, or from

left to right, as in the Honeysuckle. Some plants exhibit both directions

alternately. The twining plants have generally herbaceous stems ; some,

however, are woody, as the Clematis, Vine, Honeysuckle, (fee, whose

stems are called Sarmenta. Woody climbers are very common in

tropical climates, where they are called Lianas. In some cases, the lateral

extension exceeds the longitudinal, as in Testudinaria and some Cacti.

There are certain points along the stems, at which leaf buds and branches

appear ; these are called nodes., and generally occur symmetrically. The

spaces between the nodes are called internodes. A branch is but the

development of a leaf bud from one of the nodes. Spines are abortive

branches, and, in many cases, by change of culture, may be developed into

leaf or fruit bearing branches.

When the stem is Avoody and continues to increase indefinitely, we have

either trees or shrubs : trees when there is but one stem, shrubs when there

are several stems, mostly of equal size, springing up together from the ground.

A division of the shrub is sometimes made into the ti^ue shrub (frutex). where

there is a short stem : under shrub {suffrutex). where this is hardly evident

;

and low shrub {dumiis). where the whole plant is low and spreading, the

branches springing up together as a multitude of stems at or near the

ground. The equivalent terms are arborescent, fruticose, suffruticose, and

dumose.

The transverse section of the stem, though generally circular, may be

oval or even bounded by straight lines and angles. The various terms

applied are. terets : half-terete ; compressed ; piano-compressed ; two-edged ;

acute-angled ; obtuse-angled : triangular ; q^iadrangular : quinquangu-

lar ; octangular : multangular ; triquetrous, dec, whose significance is suffi-

ciently evident, with the exception, perhaps, of the last, which refers to a stem

with three concave faces.
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The stem does not always stand in the air [aerial)
;

it is sometimes below

ground [subterranean). The hitter are sometime.^ called roots
;
true roots,

however, differ from these, in never possessing scales (rudimentary lea^es)

or nodes, from which may be developed eyes (rudimentary buds). Tlie

crown of the root is a shortened stem, often partly subterranean, and remain-

ing in some plants after the upper portions have withered. This it is wbich

constitutes the persistent portion of tlic ascending axes of the perennial

plant. Here the internodes are very short, and the nodes crowd so closely

together that there appears to be no stem. A rhizome or root-stock is a

stem running along the surface of the ground, partially covered with soil,

and sending out leaf buds from the upper side, and roots from the low^er.

This is seen in ferns, iris, &c. A pseudo-bulb is an enlarged bulbose aerial

stem, and is succulent, sometimes with numerous spiral cells and vessels, and

a thick epidermis. A soboles is a creeping subterranean stem, sending

roots from one part, and leaf buds from another. A tuber is produced by a

swelling of the internodes, caused generally by a deposit of starchy matter,

as in the potatoe. The eyes of the potatoe are the leaf buds on the

abbreviated and highly expanded stem. A corrn is a solid underground

stem, which, of a roundish form, neither creeps nor roots, and is invested

by series of imbricated scales, as in the tulip. It developes a second corm to

one side, which feeds on the first and destroys it, itself to be devoured in turn

by a successor.

Stems, with respect to their structure, are either exogenous, endogenous,

or acrogenous. Exogenous stems [exogens) are those which increase inde-

finitely by layers applied to the outside. Stems are endogenous [endogens]

Avhen the bundles of vascular tissue are produced in definite fiisciculi, and

converged towards the interior, all additions being made in the interior. In

the acrogenous stem [acrogens) the vascular bundles are all developed simul-

taneously, and not in succession, the elongation of the stem depending on the

union of the basis of the leaves or the petioles, and the extension of the

groAving point or summit. In addition to the above, we have thallogenous

plants [thallogens) where there is simple elongation or dilatation, without leaf

buds or leaves, and dictyogens, Avhere the stem has the structure of endogens,

and the roots nearly that of exogens, as in Smilax. We shall now^ refer to these

more particularly
;
premising, however, that there are modifications of the

embryo which run parallel to those of the stem, the exogen having a germ with

two seed lobes or cotyledons (hence dicotyledonous) ; the endogen, one with

but a single cotyledon (monocotyiedonous) ; and no lobe Avhatever in the acro-

gen (acotyledonous).

In the exogenous or dicotyledonous stem, we have the type of most trees

of temperate climates, embracing both a cellular and vascular system. The

cellular system includes the outer bark, the medullary rays, and the pith ; the

vascular the inner bark, the woody layers, and the medullary sheath. In

the earlier stages of growth the young exogen is almost entirely cellular

;

after a time, however, we perceive wedge-shaped bundles, edges of whicli

point towards a common centre, arranged around a central cellular mass

called pith, which is connected with the outer bark by means of cellular

11
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processes called 'medullary rays. At first the pith is large, and occupies a

large proportion of the plant ; the medullary rays, also, are of considerable

thickness
; subsequently, by the increase of the old wedges and the

development of new ones between them, the medullary rays become more
restricted. Such is the structure of a young shoot during the first year.

At the end of the second year, the shoot is found to have increased in

diameter by the formation of a zone of vessels consisting of porous and

woody tissue, and a zone of fibrous bark, the medullary rays being continued

from within outwards, the number of such zones increasing year after

year.

Taking up the components of stem in proper succession, we begin with

a more particular examination of the pith. This, the central portion,

consists of cellular tissue, the cells, often hexagonal, diminishing towards

the circumference. Pith is at first of a greenish color, and full of fluid

;

subsequently this disappears, leaving a light colored, spongy, dry mass.

Sometimes, in drying, it separates into regular cavities, as in the Walnut

and Jessamine
;
in this case it is said to be discoid or disciform. More

frequently the cavities, when they exist at all, are of irregular shape.

Occasionally there are vessels in the pith ; sometimes, also, regular deposits.

The elder exhibits an abundant pith
;
rice paper consists of sections of pith,

the exact origin of Avhich is, however, still undecided ; some ascribe it , to a

species of ^schymomene. The object of the pith is to furnish nourishment

to the young buds, for which purpose it is often filled with dextrine or

starch, convertible into sugar by the process of vegetation. When the woody

circle of the first year is complete, the pith remains stationary as to size ever

afterwards.

The medAdlary sheath consists of fibro-vascular or spiral vessels imme-

diately including the pith, projections of which pass through this sheath into

the medullary rays. A few woody fibres are usually intermingled with the

spiral vessels. This sheath is in direct communication with the leaf buds

and the veins of the leaves, and carries up oxygen liberated by the decompo-

sition of carbonic acid or of water, conducting it into the leaves.

Woody Layers. During the first year, the vascular cylinder consists of

an internal layer of spiral vessels forming the medullary sheath, and

external bundles of porous and ligneous vessels. Subsequently, the layer of

spiral vessels is not repeated, but concentric zones of porous vessels and of

pleurenchyma are formed, constituting, in the tree, the Avoody circles.

Exogenous plants are sometimes termed cyclogens, from their exhibiting

these concentric circles. A transverse section of a branch or trunk of a

tree usually shows these concentric circles very clearly, each one of which

is generally supposed to represent the growth of a year. The circle of large

pores usually seen to separate contiguous layers, is composed of the mouths

of porous vessels. The distinctness, as well as the size of these circles, varies

in diiferent plants, and even in different parts of the same section. Neither

is the number of rings in a cross-section to be taken as an indication of the

true age of a tree, since there is good reason for supposing that two and

even more rings may be formed in a single year, while one ring may occupy

12
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two years in its formation. The rule is liable to fewer exceptions in the

trees of temperate climates, where there are well defined periods of heat and

cold alternating once in the year. Not only the size but the texture of the

woody layers varies in different parts of the same cross-section. The vessels,

at first open and admitting a ready passage to the juices of the plant, ulti-

mately become thickened and possibly entirely filled by the deposit of hard

matter. It is this which constitutes the distinction between duramen or

heai't-ivood, and alhunnun or sap-wood, the latter being exterior to the

former, lighter colored, and less compact. In some trees, as Tilia, the chestnut,

and others, no such distinction is readily evident. The thicker the tree the

greater is the proportion of heart-wood in the cross section. It is the heart-

wood that constitutes the most useful portion of timber, owing to its greater

strength and less tendency to deca}^

. The cambium is a layer of semifluid matter which marks the separation

between the wood and the bark. This is an organizable mucilage, and from

it new elementary organs are formed, whether these consist of vascular or of

cellular tissue.

The hark {cortex) lies external to the wood, and like it, consists of several

layers. At first it is cellular, like pith ; subsequently it becomes more or

less altered by secondary deposits. While composed of a cellular and vascular

system, like the wood, the position and relative proportion of the elements

vary in the two. In the bark the cellular system is external and much
developed ; in the wood it is internal and restricted. The cellular portion

consists of an external layer of epidermis, already described, then one of

epiphloeiitn, within which is the mesophloeum ; the vascular portion of the

internal layer is called liher, endophloeum, or true bark.

The e7idophloeum^, or liher, is composed of pleurenchyma, mixed with

laticiferous vessels and cellular tissue, resting on the alburnum. The tubes

of the pleurenchyma are often thickened b}^ deposits of secondary matter in

concentric cylinders, thus acquiring a considerable degree of tenacity, as in

the Lace tree, the Linden, the Paper mulberry, (fee. The mesophloeum lies

immediately outside of the liber, and consists of polyhedral cells, usually con-

taining chlorophylle, sometimes raphides. The epiphloeiim is the outer

covering of the bark, the epidermis excepted, which is often absent, and

consists of cubical or tabular cells, without chlorophylle ; the elongation of

these cells is horizontal, thus diff'ering from the cells of mesophloeum. Usually

of a single layer of cells, epiphloeum sometimes exhibits several, as in the

bark of the cork tree, or the cork of commerce.

The increase of bark takes place in a manner directly opposite to that of

the wood. In the latter, new layers are developed on the outside of the old

ones ; in the former, on the inside of the several portions. Thus the outer

layers of bark become distended, and if elastic, retain their continuity, as in

the beech ; if not elastic, they either become fissured and crumbled off", or

they exfoliate in patches, as in some species of Hickory, Birch, and

Buttonwood. An incision in the wood of a tree is deepened with increasing

age ;
if in the bark, it gradually becomes shallower and shallower, finally

disappearing.

13
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The medullary rays, or j)latcs, or the silver grain of carpenters, keep up

a communicatifm between the bark and tlie pith, these being generally

separated by vascular layers. They consist of cellular tissue, which has

been gradually compressed, so as to give a muriform appearance to the cells.

The space they occupy, at first large, is diminished more and more with

increasing age. A transverse section of a woody stem presents the

appearance of narrow lines running from the centre to the circumference.

A longitudinal section shows that these rays are not laminae continuous

from one end to the other, but are broken up by the intervention of woody

fibres.

We have thus described the normal character of the exogenous stem.

There are, however, certain anomalous appearances in certain plants, which

are not readily reducible to rule. In place of the concentric arrangement

of the vascular layers, there are sometimes only a fcAv rows of wedge-shaped

bundles, and additions made by the interposition of new bundles, just as in

the young herbaceous normal stem ; sometimes these vascular bundles are

arranged in zones. Again, in some cases the separating layers are cellular,

not fibrous ; sometimes the woody layers are arranged in a very irregular

manner. In some Bignonias the layers are divided into four wedge-shaped

portions, probably by an introversion of the liber. In Paullinia a central

woody mass is sometimes surrounded by others likewise cylindrical. • In some

Malpighiacese, the outer surface, instead of being cylindrical, exhibits very

irregular lobes and indentations.

, The stems of endogenous plants present many features different from

those which we have found to exist in exogens, and especially in that there is

no absolute or visible distinction into pith, medullary rays, wood, and bark.

There is an intermixture of bundles of fibro-vascular tissue among a mass of

cellular tissue, the whole overlaid by a zone of denser cellular and woody

tissue, inseparable from the stem. In the young plant the centre of the stem

is occupied entirely by cells, around which the vessels are grouped, increasing

in number towards the circumference. The central cells are sometimes

ruptured and absorbed, leaving a cavity ; more generally, however, they are

persistent, becoming gradually encroached upon by the increasing vascular

system. The external layer of the endogenous plant occupying the place

of bark, and known as false hark, is a dense layer of cellular tissue, into

which the lower ends of the vascular fibres dip, losing their vascularity as

soon as they reach it.

The opinion originally entertained that the new layers of vascular fibres

were developed inside the old ones, and pushed these out towards the cortical

envelope, appears not to be strictly correct, as, although at first they are

thus internal, yet, subsequently, they curve outwards to run into the

exterior, as already mentioned. After all, the true distinction between

exogenous and endogenous stems consists in this : in the former, the woody

or vascular layers increase indefinitely at their periphery ;
in the latter,

they are arrested in lateral growth at a definite epoch. When it is one

terminal bud alone of an endogen that developes, the stem may be truly

cylindrical ; when several develope, however, the stem will be conical. A
14
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single terminal bud, as that just referred to, an example of which is to bo

found in the Palm, is called a phyllophor^ or ])hyll()gen. From this bud arc

developed the leaves with which the vascular bundles are connected, forming,

as it were, their roots ;
when the leaves of one bud decay another is produced

in the centre, the bases of the leaves, as they die and fall oft', leaving a scar

on the stem. There is no way of determining the age of an endogcn, a palm

for instance, by examining a cross-section, since there are na rings of growth
;

an approximation may, however, be found from the known length of the

tree, elongation proceeding pretty uniformly, and at a determinate rate for

different species. Occasionally there are several terminal buds, which

may cause a dichotomization or branching of the plant ; in many, iiowever,

there is but a single one, whose decapitation is followed by the death of

the tree.

The third kind of stem, the acroge?ious, or acotyledonouSj is, in general

appearance, not unlike that of most endogens, in being unbranched, of

nearly uniform diameter^ and bearing a tuft of leaves at the summit ; the

internal structure, however, always furnishes a ready means of distinction.

Acrogens are rarely arborescent ; a good illustration ^s, however, to be found

in the Tree Fern, the stem of which is called a rachis or st'qie. A trans-

verse section exhibits a circle of vascular tissue, composed of masses of

various forms and size, near the circumference ; the centre is either hollow

or formed of cellular tissue. On the outside of the vascular circle there are

cells covered by a cellular integument, representing an epidermis, often very

compact, and formed originally of the bases of the leaves. The vascular

bundles are all formed simultaneously, and their number depends upon that

of the individual leaves or petioles. Although the acrogen is said to groAv

only from the top, yet, strictly speaking, there is a slight increase in diameter,

as is shown in the separation of the rhomboidal leaf-scars, vfhich originally

were in contact. These scaj^s, or cicatrices^ are generally arranged in spiral

series around the stem, which always carries their traces.

In thallogens, which are simple expansions of cellular substance, some-

times in definite directions, sometimes in all directions, there is no axis

whatever, nothing but threads woven together or separate, or else cells, lobes,

plates, or enlargements of various kinds.

A few words as to the functions of the different parts of the stem must

conclude this portion of our subject. The oiRce of the pith, as already

mentioned, is to convey nourishment to the young plant. By means of the

medullary sheath a connexion is kept up between the central parts of the

stem and the leaves, by means of spiral vessels, part of whose object may
be the transmission of air. The medullary rays preserve a communication

between the bark and the pith, and are directly connected with the formation

of leaf buds and the matter of the cambium. The bark protects the tender

wood, conveys the elaborated sap downwards from the leaves, and is the

medium in which many of the secretions are deposited. By means of the

vascular bundles the crude sap is conveyed from the roots to the leaves. In

woody fibre these bundles become ultimately choked up by the secondary

deposits.

15
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4. Leaves and the Appejidages.

A leaf is a symmetrical lateral expansion of the bark, and is intimately

connected -svitli the internal part of the internal axis. Leaves, at first, are

mere projections of cellular tissue, closely united to each other
; subsequently

they enlarge "^ith the addition of vascular tissue, and finally assume a

permanent form and position along the axis. Whenever a leaf-bud is

formed, a leaf is also
;

this, if not entirely developed, is at least rudimentary.

Two essential modifications of the leaf have been observed according as the

medium of existence is air or water.

In aerial leaves we have a skeletal vascular tissue in the form of veins,

ribs, or nerves, the interspaces filled up by cellular tissue in the shape of

parenchyma, the whole invested by epidermis. The vascular system is

continuous with that of the stem : the vessels from the interior of the stem

spread out on the surface, the more external in the former appearing on the

inferior face of the latter. This is well illustrated by the fact, that in the

upper part of the leaf we find spiral vessels and woody fibre, in the lower

there are laticiferous vessels and fibres like those of liber. The vascular

system is distributed in the form of simple or branching veins.

The epidermis generally differs on the two sides of the leaf. Thus, it is

on the under face that the stomata are found in largest quantity, sometimes

exclusively ; hairs also are of much more frequent occurrence. In leaves

floating on the surface of water the stomata are superior. The parenchyma

of the leaf is that cellular tissue filling up the interspaces of the vascular

fibre.
.
Other names are diachym^a and mesophyllum. This parenchyma

exhibits two series of cells, different in form and arrangement.

Submerged leaves^ or those developed under water, exhibit many points

of difference from aerial leaves. There is here no fibro-vascular system,

but merely an aggregation of cells, which sometimes simulate veins. There

is no true epidermis, nor are there any stomata. Sometimes there is only

a net-work of filamentoid cells, the interspaces not filled with parenchyma.

Such leaves are called fenestrate.

The ordinary leaf in its fullest form consists of an expanded flat portion,

called the Made, or laminar merithal ; of a narrower portion, called stalk,

petiole^ or petiolary merithal^ which is continuous with. the midrib ; and

sometimes of a portion at the base of the petiole, forming a sheath or vagina ;

the latter, again, may be developed in the form of small leaves, called

stipides. When a leaf has a distinct stalk, it is said to be petiolate ; when

there is no stalk, it is called sessile. When sessile leaves embrace the stem

they are said to be amplexicaul. The portion of the leaves next to the stem

is the ba^e, the opposite extremity is the apex. The surfaces of the leaves

are called the pagince : the edges or margin, the circumscription. The usual

position of the leaf is horizontal ; sometimes it is vertical, or else between the

two positions. The upper angle, formed by the petiole with the stem, is the

axilla ; anything arising from that part is axillary. The petiole is some-

times articulated with the stem, leaving a scar on the latter when it falls

;
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in other cases it is continuous with the stem. When leaves fall off annually,

or about the same time, they are called deciduous ; "vvhen they remain for sev-

eral years, or only fall singly through the year, they are evergreen.

By the venation or nervation of a leaf is meant the distribution of the

fibro-vascular bundles in it. This may be traced in most cases, but

instances occur, as in sea-weeds and other submerged plants, where true

veins do not exist
;
such are said to be veinless. There is generally a more

or less central vein larger than the rest, called the midrib, gi^'ii^g off lateral

veins {prirnanj veins), which either end within the margin, or else go

entirely out to the edge. Smaller veins, given off by the 7?iidribs, are called

costal, these giving origin to veiidets. Sometimes, instead of one central

midrib, there are several large ribs diverging from the part where the

petiole enters the blade. These give off secondary veins, which, in turn,

furnish tertiary, all apparently anastomosing, and giving a reticulated ap-

pearance to the surface of the leaf Such leaves are called reticulated, or net

veined. Parallel veined leaves are those in which there is a central rib,

giving off a single series of well defined veins, parallel to each other
; or else

there are several ribs which run from base to apex, nearly parallel to the edge

of the leaf or to each other. Leaves of this kind are of usual occurrence in

endogenous plants.

Leaves are either simple or compound. The simple leaf has but one ar-

ticulation with the stem, and the incisions in the margin do not reach the mid-

rib. The compound leaf has other articulations beyond that with the stem,

or consists of leaflets separately attached to the petiole. All leaves at first

are simple, and the nature of the compound character is intimate]}" connected

with the venation.

A simple leaf is equal or oblique, according as the midrib bisects the blade

symmetrically or not. Should the margin be even, without divisions, the

leaf is entire. When the projections are more or less irregular and pointed,

the leaf is dentate : when arranged regularly, and like the teeth of a saw,

we have a 5erra/e leaf ; crenate, when the serrations are rounded. Should

the indentations of the margin extend about half-way to the midrib, the

leaf is cleft {Jidus), the segments are fissures. A continuation of the

division to the midrib gives us a partite leaf, with jjartitions for the

segments.

Should the divisions occur in a feather-veined leaf, this becomes pinnatifid

when the divisions extend about to the middle, and are rather broad

:

pectinate, when they are narrow, like the teeth of a comb. Should the

incisions extend to the midrib, the leaf becomes pinnatipartite. These

primary divisions may again be subdivided, forming a bipinnatifid, or bi-

pinnatipartite leaf; tripinnatifid indicates a still further subdivision. A
pinnatifid leaf is runcinate when the divisions are sub-triangular, with the

extremities pointed slightly backwards, as in the Dandelion. When the apex

consists of a large rounded lobe, and the somewhat rounded divisions be-

come gradually less and less towards the base, the leaf is lyrate. It is pan-

dnriforrti when, with a rounded apex, there is a concavity on each side, like

that of a violin.
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In a simple leaf, "with radiating venation, we have lohes or clefts when
the incisions extend about half-way to the base, a prefix being added to

indicate the number, as tJiree-lohed or trijid, many-lohed or Tnultifid, (fee. A
leaf is palmate when the leaf is cleft only partly, so as to resemble a palm

with short fingers
;

it is digitate when the divisions are deeper, and five in

number, like long fingers ;
it is dissected when there are numerous narrow

divisions extending nearly up to the base. A pedate^ or pedatijid leaf, is one

in which there are three primary divisions with two lateral, somewhat like the

foot and toes of a bird.

In all the cases just considered the petiole is in the plane of the leaf.

l%e petiole may, however, meet the leaf at an angle either right or acute.

When the stalk is inserted into the middle of a tolerably entire leaf, this is

orbicular in shape, and peltate in respect to the petiole
;
the term peltate

is also applied to cases where the stalk is inserted within the continuous

margin.

When a leaf is very narrow, with the edges parallel, as in the Pines, it is

20 21
Various Forms of Leaves.

acicidar or linear {jig. 1). When the veins diverge, those in the middle

longest, and the margin tapering gently to either end, the leaf is lanceolate

[jig. 2). Should the ends be rounded, we may have a rounded {fig- 3),

elliptical [jig. 4), oval {jig. 5), or oblong {jig. 6) leaf. When the veins at

the base are longest the leaf is ovate or egg-shaped [jig- 7), and obovate
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when those at the apex are longest. Leaves also are cuneate or wedge-

shaped {Jig' 8) spatJinlate [fig. 9), subulate [fig. 10) ; acuniuiate^ or drawn

out into a point of greater or less extent [fig. 11); mucronate^ Avith the free

extremity of the midrib projecting from the margin [fig. 12).

When the parenchyma is dciicient at the apex, so as to form two rounded

lobes, the leaf is ohcordate ; when the deficiency is very slight, it is

emarginate ; when the apex is merely flattened or slightly indented, the

leaf is retuse [fig. 13). If the apex appear as if cut off, so that the margin

is straight or obtusely angled, the leaf is tnincate [fig. 14). A leaf is

cordate when the petiole enters a base having a rounded emargination

[fig. 15), and kidney-shaped or reniforw, when the apex also is rounded

[fig. 16). When the lobes are prolonged downwards and acutely, the leaf

is sagittate [fig. 17) ; hastate^ when they proceed at right angles. When
the veins of leaves spread out in more than one plane, and by the develop-

ment of parenchyma a succulent leaf is produced, vre may have conical,

ensiforni or sword-like, jjrisniatic^ acinaciforni or scymeter-shaped [fig. 18j,

and dolabrifon?i or axe-shaped leaves [fig. 19). The margin of the leaf

may be loai'i/, n?idtdated, or crisped, when it is puckered from a superabun-

dance of cellular tissue. There are numerous other shapes of leaves,

although these and their binary combinations are the most important ; the

rest will readily suggest themselves.

Cotnpound leaves are leaves in which the divisions pass down to the

midrib, so as to subdivide the leaf into smaller and distinct leaves, called

leaflets. The midrib or petiole thus appears like a branch with so many
distinct leaves, each articulated to it. When the compound leaf dies, it is

generally the primai^ petiole that falls off, carrying with it all those

secondary to it. Leaflets, like leaves, may be either sessile or supported on a

distinct stem, called a petiolule.

A feather-veined compound leaf is said to be pinnate [fig. 20) when each

one of the prim.ary veins forms the midrib of a leaflet : hipinnate [fig. 21)

when the secondary veins are midribs, and are articulated to the primary

;

tripinnate or decompound when the tertiary veins stand in the same relation

to distinct leaflets : a leaf still further divided is supradecompound.

When a pinnate leaf has one pair of leaflets, it is unijugate ; two,

hijugate ; many pairs. muUijugate. When a pinnate leaf ends in a pair of

pinnae, it is equally or abruptly pinnate [pari-jnnnate) : a single terminal

leaflet furnishes an unequally pinnate [impari-pinnate) leaf When \hQ

leaflets are not directly opposite to each other, the leaf is alternately

pinnate : it is impari-pinnate when the pinnae are of unequal size.

In leaves with radiating venation, and in which each vein forms the

midrib of a separate leaflet, we have a temiate leaf with three leaflets
;

quaternate with four
;

quinate with five, <fec. Should the parenchyma

connecting three ribs of a ternate leaf subdivide, so that each of these forms

the midrib of a new leaflet, the compound leaf is biternate ; another such

subdivision gives a triternate leaf, &c.

The petiole, or that part of the leaf which unites the blade with the stem,

consists of one or more bundles of vascular tissue, with a varying amount
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of parenchyma ; the manner in which the vessels enter the leaf, and their

connexion with the stem, has already been referred to. Where the petiole

joins the stem, there is generally a constriction, and immediately external

to this, a swelling out, of cellular tissue. At other times the petiole is not

thus articulated, but either is a continuation of the stem or embraces it.

When articulated leaves drop, there is left a cicatrix or scar, which in

many cases is permanent. The petiole varies both in length and strength.

A compressed petiole, as in the Aspen, renders a leaf more sensitive to

slight currents of wind. A phyllodiufn is a petiole compressed and

extended vertically, so as sometimes to supply the place of a leaf

Sometimes the petiole of a leaf runs out into a tendril or cirrhus ; more

frequently there is no blade whatever to such a petiole.

A stipule is a membranous expansion or other process found on each side

of the base of a petiole. When attached to a leaflet, it is called a stipel.

Plants with stipules are stipulate ; without them, exstipulate. No definite

shape can be assigned to the stipule, its only characteristic being the

position above mentioned.

Occasionally there are anomalous forms of petiole and leaf, which merit

some special consideration. The true leaf is sometimes entirely absent,

and its place supplied by phyllodia or by stipules. Scales frequently replace

leaves, of which indeed they are to be considered as abortions. Several

leaves sometimes unite together, forming a connate leaf; when the basal

lobes of a leaf are united around the stem, it is perfoliate ; when the

laminae of a leaf run down and are united to the stem, it is decurrent. The

vascular bundles and parenchyma are sometimes separated or arranged so

as to inclose cavities, as in the tuhidar or jistular leaf of the onion, as also

in the ascidia or pitchers of such plants as Sarracenia or Nepenthes.

Leaves occupy definite situations on the plant, and have special names in

different positions. When they arise from the crown of the root, they are

radical ; those on the stem are cauline ; on the branches, ramal ; on flower

stalks, floral. The leaves first developed are seminal; those appearing

subsequently, priinordial.

The arrangement of the leaves on the axis follows in definite order, and is

called phyllotaxis. Normally, the nodes from which the leaves spring are

ranged in a regular spiral round the stem. The internode between several

nodes may, however, be suppressed, so as to exhibit several nodes at the

same height on the stem. When two leaves are thus produced, at the same

level and on different sides of the stem, they are opposite ; when more than

two, verticillate or whorled. The imaginary line connecting the bases of

one pair of opposite leaves often crosses rectangularly the corresponding

line of the next pair ; the pairs are then said to decussate.

When a lingle leaf is produced at a node, and each node is separated

from the next by an internode, the leaves are alternate. When, in a spiral

series of alternate leaves, one leaf is immediately below the third above it,

the arrangement is distichous : when it is the fourth which stands in thiso
relation, tristichous. In this spiral arrangement, there are two elements, the

number of coils or turns of the spiral before one leaf is found to come
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immediately above another, and the number of leaves arranged along this

interval of the spiral. The relation of the two is usually expressed by a

fraction whose numerator indicates the number of turns, and the denomi-

nator the number of leaves. Thus, a phyllotaxis of f indicates that one

leaf is immediately in a line below the Gth ahoxc it, or that there are 5

leaves in the series and 2 turns of the spiral. The generating spiral may
run from left to right, or from right to left, both being occasionally found in

the branches and stem of a plant ; when it is the same throughout the plant,

the arrangement is homodromous ; when different in the branches from the

stem, heterodromous. Sometimes the phenomena are such as to give rise to

the supposition of two generating spirals at the same time, as in certain

opposite and verticillate leaves. The final cause of this spiral arrangement is

to enable all the leaves to have a nearly equal exposure to light, and thus

prevent anything abnormal in the growth of the plant, this being in great

measure determined by the leaves.

The buds which are seen to form at different parts of the stem are of two

kinds, leaf buds and flower buds, the former producing leaves, the latter

flowers. The leaf buds consist of rudimentary leaves inclosing a growing
vital point, which lengthens upwards or from the point of attachment. The

flower buds consist of rudimentary leaves inclosing a flxed or stationary vital

point.

The leaf hid, to w^hich w^e shall here confine our attention, is, in external

appearance, a collection of scales (rudimentary leaves) arranged one above

the other in an imbricated manner. The centre or grooving point which

they inclose is cellular matter coated with a thin stratum of spiral vessels,

the two answering to the pith and medullary sheath of exogens. By the

growth of the leaf bud, branches are formed, such of the scales as are alive

changing into leaves with the advancement of vegetation, and the evolution

of the branch not slightly resembling the drawing out of the joints of a spy-

glass. Leaf buds are formed in the axils of previously formed leaves
;
they

may be terminal or lateral. The leaf buds may be made to grow on

other plants than those from w'hich they wxre originally developed, as in the

process called budding. They may even detach themselves spontaneously

from the axils of leaves, and germinate when planted in the ground. The

tree may, in fact, be considered as an assemblage of leaf buds or j)hytons,

which send out stems and leaves in one direction, and fibres in the other.

In temperate climates the leaf buds are produced during autumn and

winter, and protected from injury by the external scales (themselves

rudimentary leaves), and occasionally by an additional downy or resinous

investment.

The manner in Avliich the leaves are arranged in the bud is called their

vernation, gemmation, or prcBfoliation. This is constant for the same species.

The leaves may be either placed in simple apposition, or folded or rolled up in

various modes. In the accompanying figures, a-g represent vertical sections
;

h-n are horizontal. The dot represents the axis.
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The vernation then may be reclinate («) ; circinate {g) ;
conduplicate (b)

;

plicate or plaited (c) ; convolute or supervolute (d) ; involute (e) ; revolute (/).

With regard to the combination of leaves in a bud, they may be valvate (h)
;

imbricated, tivisted, or spiral {i)
; induplicate {k, I) ; eqnitant (rn) ; half-

equitant or obvolute (;n).

In some plants with a shortened axis, the lateral buds produce long

branches. Such are the runners of the strawberry.

A leaf bud may be subterranean as well as aerial. Some plants, as

asparagus, with a perennial subterranean stem, have this terminated by a

bud, which, elongating, makes its appearance above the ground, and finally

developes aerial branches, leaves, and flowers. The young shoot of this

character is called a turio. The potatoe is a thickened stem with leaf buds

which may develope both aerial and subterranean branches : the former decay

annually
;
the latter, as tubers, remain in the soil. A bulb is a subterranean

bud. A corm (see p. 11) is an elongated bud with the scales reduced to thin

membranes. Bulbs and corms contain a supply of starch and other matters

for the sustenance of the young plant.

2. Organs of Reproduction.

The reproductive organs are to be found in the flow^er, the most important

parts of which are the stamens and pistils. When these organs are con-

spicuous and definite, the plant is called pJianerogamoiis ; when they are

concealed or unconspicuous, cryj)toganions. Exogens and endogens belong to

the former, acrogens and thallogens to the latter. The flower, however, in all

its parts, is to be considered only as modified leaves.

The arrangement of the flowers in the axis is known as inflorescence or

anthotaxis. The anatomical distinction between the leaf and the flower

bud has already been referred to. The flower bud, like the leaf bud, is pro-

duced in the angle of leaves, here called bracts or floral leaves. The general

axis along which the flowers or their buds are arranged is called the rachis ;

the stalk supporting a flower is the peduncle ; peduncles lateral or secondary

to this are called jjedicels. A flower provided with a stalk is pedunculate or

pedicellate; if without one, sessile. A more philosophical distinction is

into primary floral axis (rachis), secondary axis (peduncles), tertiary axis

(pedicels), &c.
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The peduncle is variously formed, experiencing greater modifications than

the petiole. Sometimes the axis is shortened, so as to exhibit a flattened

form, with flowers scattered over the surface. Here it becomes a receptacle^

phorantfiiiuii^ or clima)itltinni. Sometimes the peduncle is abortive, and

becomes converted into a tendril ; at others, it is expanded and hollowed

out at the apex. The extremity of the peduncle is the thalanias^ or

toms.

Inflorescence is of two kinds
;
one wdierc the lower flowers on the stem

are produced first, the other where they are last to appear. In the first

kind of inflorescence, called indefinite, or axillary^ the axis continues to grow

and to develope new leaf buds, the upper being always less advanced than

the lower
;

or, if the axis be shortened, so that the peduncles stand crowded

together, the central flowers are less advanced than the external. The

expansion of the flower is thus centripetal.

The simplest form of indefinite inflorescence is, Avhere single flowers arc

produced in the axils of the ordinary leaves. The difi*erent subdivisions and

their relative lengths give rise to a great variety of terms. When the

primary peduncle is elongated, and gives ofl* nearly equal pedicels, each

bearing a flower, we have a raceme^ as in the currant, and a panicle when

the pedicels of the raceme are themselves branched. If the central

peduncles of a dense panicle are longest, a thyrse is produced. A corymb

is where the lower pedicels on a peduncle are elongated, so that all the

flowers on the diff"erent pedicels are nearly in one plane
; the corymb may

be simple or compound^ the secondary axis again subdividing in the latter

case. When the pedicels are very short or absent, so as to render the

flowers sessile, a spike is produced : this, when producing unsexual flowers,

as in the willow, becomes an amentum^ or catkin. It may also be succulent

or pulpy, with the flowers invested by a sheathing bract or spathe^ as in

Arum ; it is then called a spadix. A spike bearing female flowers only, and

covered w^ith scales, is either a strobilus, as in the hop, or a cone, as in the

pine.

When the primary axis is depressed, instead of being elongated, other

forms are exhibited. Should the pedicels all spring from nearly the same

point on the axis, we have an U7nhel ; when numerous flow^ers are placed

on a nearly flat receptacle, and either sessile or nearly so, a capitidum.,

anthodium, or calathinm is formed, as in the dandelion
; when the surface is

more convex this is called a glonierule. A receptacle may be concave, and

inclose the flowers, as it were ; such an arrangement is called a hypanfe-

odium, and is seen in the fig.

• In definite inflorescence, where the flower buds are all terminal, the

main axis is first terminated by a blossom which terminates its growth.

This gives a solitary terminal flower, as in the Tulip. Further development

can take place only by the production of axillary branches, which can

spring from the primary peduncle only when it is furnished Avith bracts, from

whose axils they may arise. The order of flowering is therefore from the

apex downwards, or descending (the reverse of the indefinite forms)

;

centrifugal, or from the centre outwards, if the blossoms are on a level
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centr'ifugally. The simplest form is that of a single terminal flower. We
may suppose a leaf to be developed on each side of the flower, in each of

Avhose axils a new bud is produced, which, in turn, may each form the

centre of a tertiary development, &c. Each flower may be the centre of a

system of three or more instead of two. If we suppose the leaves above-

mentioned to be reduced to bracts, the whole forms a single inflorescence,

called a cyme, this being called dichotomous or trichotomous, according to

the character of the subdivisions. Occasionally, in dichotomous divisions,

the flowers are developed on one side only, from which results a peculiar cur-

vature of the cyme, which is here called helicoidal, or gyrate.

As already remarked, the flower, except when terminal, always arises in

the axil of a leaf, called the bract. Leaves which arise along the floral axis

are called bracteoles, or hractlets. The true bract may be variously modified

as to color, shape, &c. At the base of the general umbel, in umbelliferous

plants, there is a whorl of bracts, termed the general involucre, that at the

base of the smaller umbels being called the jpartial involucre or involucel.

The cup of the acorn is produced by the union of many whorls of bracts. A
sheathing bract inclosing one or more flowers is called a spathe. The outer

sterile bracts in grasses are called glumes.

h. The Flower and its Appendages.

The flower consists of whorled leaves placed on an axis, the internodes

of which are not developed. This shortened axis is the thalamus, or torus.

There are usually four of such whorls : first, an outer one called the calyx ;

next, the corolla ; then, the stamens ; and innermost of all, the pistil or

pistils. Each of these whorls consists, normally, of several parts. The

plant is called dichlamydeoiis, when the two outer whorls or the floral envel-

opes are present ;
monochlaTnydeous, when one only exists ; achlam^ydeous,

when neither is present. In most instances the calyx and corolla, when pres-

ent, are readily detected
;
in cases of doubt as to the true character of the

envelope, or when there is no convenient distinction between the two, the term

perianth, or perigone, may be employed. Should but one envelope be pres-

ent, it is always the calyx.

The manner in which the floral envelopes are folded together is known

as the aestivation, or 'prcefloration. This is valvate, when the elements are

so arranged as to constitute a circle Avithout the overlapping of the edges.

vShould the edges of the parts be turned outwards, the aestivation is

reduplicate ; if inwards, induplicate. When each part of the whorl overlaps

the one next to it on one side, and is in turn overlapped by the part on the

other side, the aestivation is twisted or contorted. Sometimes the elements

of the whorls, instead of being nearly in the same plane, stand at difi'erent

heights, causing an imbricated aestivation. Should the parts envelope each

other completely, a convolute aestivation is produced. Vcxillary aestivation

is where one part, the vexillum of a papilionaceous flower, envelopes all the

24



BOTANY. 25

rest ; cariiiary^ where the carina performs a similar office. Calyx and corolla

sometimes exhibit different aestivation.

The Calyx is the external envelope of the flower, and consists of whorled

leaves, called sepals. These may either be separate, formin<^ a jwlysepaloits

calyx, or united, to constitute a Ramosepaloits, or inoiiosepaloiis calyx. The

sepals are usually green, sometimes colored, rarely stalked
;
in shape, they

are generally oval or oblong. As to direction, they are erect^ rejlexed^

pahdoi/s, or divergent (spreading outwards), and connivent or arched

inwards. A trisepalous calyx has three divisions : a pentasepalous, five,

<fec.

In a gamosepalous calyx the degrees of adhesion between the elementary

parts may vary from very slight to complete. The divisions may be simple

teeth, or they may extend as fissures towards the base. A ti^fjid calyx is

one in which three parts are united by about the lower half of the margins
;

a tripartite is one where only the lower part of the edges is so united.

The calyx may also be quadrifid, quadripartite, quinquifid, quinquepartite,

&c. The adhesion is sometimes irregular, some parts uniting to a greater

extent than others ; in this manner may be formed a two-lipped or labiate

calj^x, which becomes ringent when the upper lip is arched. The part

formed by the union of the sepals is called the tube ; the free upper portion,

the limb.

Occasionally a flower is provided with a double calyx, the outer of which

is called epicalyx, or calicle. The calyx, again, may degenerate, so as to

become dry, scaly, and glumaceous
;
or it may be obsolete or niarginate,

existing only as a mere rim. In some families, as Dipsacea?, the tube of the

calyx adheres to the pistil, and the limb is developed in the form of hairs,

called j^cipp^fs. The pappus is either simple {pilose) or feathery (plumose).

When the calyx falls off before the flower expands, it is caducous ; or if the

corolla accompany it, deciduous. Sometimes the tube of the calj^x is

united to the pistil, and enlarges with it to form part of the fruit, as in the

apple. A persistent calyx, which increases after flowering, is called

accrescent ; it may, again, remain withered or marcescent, or become inflated

or vesicular.

Corolla. The corolla is that more or less colored inner floral envelope

between the calyx and the stamens. The free subdivisions, which are gen-

erally disposed in one or more whorls, are called petals. A petal frequently

exhibits two parts ; a claio or unguis, a narrowed part by which attachment

is made to the axis, and a broad expanded portion above this, called the

lamina, or limb. When there is no claw the petal is sessile.

Petals, in their modifications, exhibit a considerable resemblance to ordinary

leaves, in having the margin either entire or indented. A single petal may
be bipartite or bifid, (fcc. When a petal is folded like a boat, it is ci/mbifor7rt

or navicular; cochlear
i
form, when resembling the bowl of a spoon. When a

petal is prolonged backwards, in the form of a spur, it is calcarate. When
the spur is very short and rounded the petal is gibbous.

When but a single petal is present, the rest being abortive, the flower is

unipetalous ; two, three, four, five, &c., petals constitute a di-, tri-, tetra-, or
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penta-petalous corolla. A corolla; with more than one separate petal, is

known generally as polypetalous ; it is gamopetalous or Tiionopetalous when

the petals are united. The adhesion extends, in greater or less degree, from

the base to the apex. When the petals are similar and equal in size, the

corolla is regular ; otherwise, irregular. In monopetalous corollae, the

claws or inferior parts of the petals are usually united into a tube, crowned

by the limb, as in the calyx ; the two portions are separated by the

throat.

In REGULAR POLYPETALOus corollas WO havc the rosaceous^ with five

spreading petals, without claws, and arranged as in the strawberry ; the

caryophyllaceous, with five petals, with long, narrow, tapering claws, as in

the pink ; the alsinaceous, where the claws are broader, with distinct spaces

between the petals ; cruciform^ having four, often unguiculate petals, placed

opposite to each other, as in a cross (seen in the Cruciferge).

Among IRREGULAR POLYPETALOUS corollas the most striking is the papi-

lionaceous^ usually with five petals, one superior (or posterior) and larger than

the rest, called the vexillum ; two lateral, called alee ; and two inferior (or

anterior), partly or entirely covered by the alse ;
often united into a single

piece, called the carina, or keel.

Regular Gamopetalous Corollas. These are cam,panulate, or bell-

shaped
; infimdibuliforni, or funnel-shaped ; hypocrateriform, or salver-

shaped, where there is a straight tube, surmounted by a flat spreading limb
;

tubular, with a long cylindrical tube, apparently continuous Avith the limb
;

rotate, where the tube is very short, and the limb spreading.

Irregular Gamopetalous Corollas. Conspicuous among these is the

labiate corolla, having two divisions of the limb, in the form of labia or

lips, the upper lip usually composed of two pieces, the lower of three, and

separated by a hiatus. The parts of the calyx follow^ the reverse order.

When the upper lip of a labiate corolla is much arched, and the lips separated

by a distinct gap, it is called ringent. When the lower lip is pressed

against the upper, so as to leave a mere rictus between them, the corolla is

personate or masked ; the projecting portion of the lower lip is called the

palate. When a tubular corolla is split up, so as to form a strap-like process

on one side, with several tooth-like projections at the apex, it becomes ligulate,

or strap-shaped.

What are sometimes called nectaries in flowers, are most generally mere

modifications of the corolla or stamens. Som.etimes they are constituted by

the separation of a layer from the inner side of a petal, which may be known

by their being opposite to the segments of the latter. This process is called

unli?iing, or deduplicatlon.

The calyx and corolla, as just considered, constitute merely the external

envelopes of the flower, and may be absent without vitiating the fertility of

the plant. The essential organs of reproduction are the stamens and the

pistil. The latter, as the female organ, includes the ovary in which the

seeds are to be produced, while the former, supplying the functions of a

male, furnish a seminal matter to fertilize the ovules of the pistil. The

production of a perfect and reproducing seed requires that both be present.
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When both organs arc found in the same flower, this is JiermapJirodite ; it is

unisexual^ or diclinous, if but one of the two be present. A flower bearing

stamens alone, is stamiuiferous ; and pislillijh'ous, when only the pistil is

present. The absence of one of the organs is due to abortion or non-develop-

tneyit. When the same plant, with unisexual flow^ers, embraces both kinds, it

is monoecious ; if the two sets of organs are borne on different individuals, the

species is dioecious.

The stamens which arise within the petals and in one or more whorls on the

thalamus, constitute, Avhen taken together, the andr'oecitmi or male apparatus.

Their normal position is below the whorl on the pistil ; they are then hypo-

gj/nous, and without adhesion to the walls of the calyx. When united to the

petals, they are epipetalous. If attached to the sides of the calyx, they be-

come perigi/nous ; and if united both with the surface of the calyx and of the

ovary, they are epigynous. These are important terms in classification.

Plants bear the general title of thala/?iiflorce when the parts of the corolla and

androecium are independent of each other, and all the whorls inserted directly

upon the torus. They are calyciflorce when the petals are separate, and the

stamens inserted directly on the calyx : corolliJiorcB when the united petals

bear the stamens.

The number of stamens varies from one to many hundreds, arranged in a

variable number of wdiorls. When there is but one wdiorl, the stamens are

usually equal in number to the sepals or petals, and are arranged opposite to

the former, and alternate with the latter ; the flower is then isostemonous.

When the stamens are unequal in number to the sepals or petals, the

flower is anisostemonous. When there are twice as many stamens as

sepals or petals, the flower is diplostemonous ; if more than this, polyste-

inonous. The number of stamens is generally an exact multiple of the

number of floral envelopes. By an arrest of development in which the

number of stamens is less than that of sepals or petals, the flower is

mjeiostenionous.

When the number of stamens is less than 20, they are called definite, and

the flower is oligandrous ; over this number they are indefinite or polyan-

drous, and are marked 00. The number of definite stamens is indicated by

prefixing the Greek numeral to androus : thus a flow^er with one stamen is

'monandrous ; with two, diandrous ; three, triandrous : four, tetandrous ;

five, pentandrous ; six, hexandrous ; seven, heptandrous ; eight, octandrous ;

nine, enneandrous ; ten, decandrous, dec.

A stamen consists of two parts, one contracted and thread-like, answering

to the petiole of the leaf, and called the filament ; the other, a broader

portion, representing the blade of the leaf, and called the anther, which

contains a powder}' matter termed pollen. The anther is the essential male

organ. When there is no filament, the anther is sessile. The filament may

vary much from its usual thread-like form. It sometimes puts on a petaloid

appearance ; is occasionally subulate or awl-shaped, and again, clavate or

club-shaped. When the filament is bent or jointed it is geniculate. Cer-

tain appendages are sometimes seen at the bases of filaments which are

then said to be appendicidate or strimiose. The filaments occasionally
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adhere to a greater or less extent ; sometimes this takes between an entire

Avhorl, so as to form a tube ; the stamens are then monadelphous. They are

diadelphous when forming two bundles, triadelphous when united into three,

and polyadelphous when grouped into a greater number. Filaments are

sometimes united with the pistil to form a columna or column, as in Asclepias.

The column is called gynostemiurn, and the flowers are said to be gynan-

droifs.

The Anther corresponds to the blade of the leaf, and consists of lobes with

cavities inclosing a fine powder called pollen, which, when mature, is dis-

charged by an aperture. The coTering of the anther is double ; the outer is

called exothecium, the inner endothecium. The anther usually possesses two

lobes, corresponding to the two halves of the leaf; in each lobe there are

generally two cavities separated by the septum. The connective divides the

two lobes. An anther with four persistent cavities is called quadrilocular or

tetrathecal. When, as is more generally the case, the septa are absorbed, the

anther becomes hilocular or dithecal. Sometimes there is but one cavity, con-

stituting the unilocular or monothecal anther. The form of the anther lobes

varies much in different plants
;
more usually they are oval or elliptical. The

part of the anther to which the filament is attached is called the hack, the

opposite being the face. The division between the lobes is marked on the

face of the anther by a groove or furrow, and on the face there is usually a

suture, along which the pollen is discharged. When the filament appears to

be continued along the back of the anther, this is adnate or adherent ; innate

or erect when it ends at the base. A versatile anther is one which is not

fixed immovably to the filament. Sometimes the connective is more or less

horizontal, and bears a lobe of the anther at each end
;

it is then said to be

distraciile. The opening of anthers to discharge the pollen is their dehis-

cence. This may be either longitudinal or transverse. In circumscissile

dehiscence, the entire apex of the anther comes off to permit the escape of the

pollen. An anther is inti^orse w^hen it opens on the surface next to the centre

of the flower, and extrorse when the contrary takes place. A stamen some-

times degenerates and becomes sterile from the absence of a proper anther
;

such are called staminodia, and may present various appearances, as scales,

leaves, petals, (fee.

We have already referred to the adhesion of the filaments of the stamen

leaving the anthers free. These in turn may be attached without involving

any connexion between the filaments. In this case the flower is said to be

syngenesious or synantherous. Stamens whose length does not exceed that

of the tube of the carolla are said to be included ; they are exserted when of

greater length.

Although the stamens are usually of the same length, yet it often happens

that one or more is longer than the rest. Flowers are didynamons when, of

four stamens, two are long and two are short. When there are two pairs of

long stamens separated by a pair of shorter, the flower is tetradynamous. A
stamen is said to be decUnate when it bends to one side.

Pollen, or the powdery matter discharged from the anther, consists of

small independent cells which have been developed in the anther by the
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fissiparous division of an original cell called the pollen utricle. The pollen

grains fall out either singly or united in definite number : sometimes the

entire mass is combined b}^ viscid matter into conglomerations called polUnla.

Such is the case in Orchidaceae ;
here each mass has a prolongation or stalk

called a caiidicle, -which sometimes adheres to a prolongation at the base of the

anther called rostellum, by means of a viscid matter termed retinacuhtm.

The part of the column in Orchids where the stamens are situated, is some-

times termed clinandrium.

The mature pollen grain has an external covering called exthie, and one

internal, iiitine. Within these coverings is contained a granular semifluid

matter termed fovilla, and composed of small spherical granules sometimes

30I00 of an inch in diameter, together with larger corpuscules which are

said to exliibit apparently spontaneous movements. The pollen grains them-

selves vary from -^^-^ to j^-^ of an inch in diameter, and exhibit highly diversi-

fied forms. This form is much altered by the application of moisture. This,

when applied to one side, causes the intine to project outwards and form what

is called a pollen tube.

Cryptogamic plants exhibit certain organs, supposed by some to represent

stamens, and known as antheridia or polliuaria. These are closed sacs,

developed in various parts of the plant, either at the surface or concealed in

its tissue. The contents of antheridia consist of utricles inclosing peculiar

bodies which have been termed phytozoa^ and exhibit active movements

at certain periods of existence, when they have been taken for infusorial

animalcula.

The Disk. By this term is to be understood wdiatever intervenes betAveen

the stamens and the pistil. The forms under Avhich it is presented are those

of hairs, scales, glands, (fe-c, often containing saccharine matter, and forming

a so-called nectary. The disk may be formed by the degeneration and trans-

formation of the stamens.

The Pistil occupies the centre of the flower, being surrounded by the

stamens and floral envelopes. It constitutes the innermost whorl, and is the

female organ of the plant, wdiich, after flowering, is changed into the fruit,

and contains the seeds. Sometimes it is called the gyncecium. It consists

essentially of two parts, the ovary or germen, and the stigma, which is either

sessile (seated immediately upon the ovary) or elevated on a stalk called the

style. The pistil, like the other organs, consists of one or more modified

leaves called carpels. A pistil consisting of a single carpel is simple;

otherwise, compound. Each carpel has its special ovary, style (when

present), and stigma, and is formed by a folded leaf whose upper surface is

turned inwards towards the axis, the lower outwards ; one or more buds

called ovides being developed at the margin. The ovary then represents the

limb or lamina of the leaf. The style is generally cylindrical in form,

and is traversed by a narrow canal, in which there are some loose

projecting cells forming the conducting tissue, as also elongated tubes at

the period of fecundation. The stigma is a continuation of the cellular

tissue in the centre of the style, and may be either terminal or lateral

;

in the Orchidaceae it is placed on a part of the column called the
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gynizus. The individual carpels composing a pistil may be arranged like

leaves, either in a -whorl, or along a spiral. When they remain separate

and distinct, the pistil is apocarpous ; when the carpels are all united, the

pistil is syncarpous ; when the union of the carpels takes place by the

ovaries alone, leaving the styles and stigmas free, the pistil is garnogastrous^

and the ovary compound. The number of parts in a syncarpous pistil may
be determined by the external venation, the grooves on the outside, and the

internal divisions of the ovary. When the grooves between the carpels are

deep, the ovary is said to be lohed. The carpels, although generally sessile,

are sometimes petioled and elevated above the surrounding whorls. The
union of these petioles constitutes a stipitate pistil ; or when thickened and

somewhat succulent, a gynophore^ or thecaphore ; when the axis is

produced beyond the ovaries, and the styles are united to it, we have a

carpophore.

The ovules are developed on the inner side of the carpel, where the two

edges of the carpellary leaf unite. The attachment to the edge, according

to some authors, but doubted by others, is effected by vascular tissue, which

traverses the carpel and sends off a branch to each ovule. At the same

place there is a development of cellular tissue connected with the conducting

tissue of the style and with the stigma. The union of these two tissues

constitutes the placenta or projection to which the ovules are attached
;

those who restrict this term to the individual branch of each ovule, style it

the placentary^ or the pistillary cord. The placenta marks the ventral or

f inner suture of the carpel, the outer or dorsal suture corresponding to the

midrib of the carpellary leaf The placenta is formed on each margin or

edge of the carpel, and hence it is essentially double, although sometimes

appearing single ; in an apocarpous pistil there are generally separate

placentas on each margin. In the syncarpous, however, the edges of

contiguous carpels unite to form a septum or dissepiment. W^hen the

dissepiments extend to the centre or axis, the ovary is divided into cavities,

cells^ or locidaments ; it may be bilocular, trilocular, quadrilocular, &c., as

there are two, three, four, or more cells corresponding to as many carpels.

In these cases the marginal placentas meet in the axis, and unite so as to

form a central one. This kind of placentation is, perhaps improperly,

termed axile. When the dissepiments do not extend to the centre, but

merely form a projecting partition, the ovary is imilocidar, and the placentae

parietal. Sometimes the placentas are not connected with the walls of the

ovary, but form a column, standing free in the centre : in this case we have a

free central placenta. In some rare cases the phenomena of placentation

are such as to lead us to suppose that the placentae are not marginal, or on

the edges of the carpellary lea.ves, but rather axile, that is, prolongations of

the axis, the ovules being lateral buds, and the carpels verticillate leaves

united together around the a^xis.

Divisions in ovaries, not formed by the edges of contiguous carpels, arc

called spurious dissepiments. These, when horizontal, are termed phrag-

mata. The prolongation of the edges of the placentae in a replum sometimes

subdivides the ovary.
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The ovary may be cither free in the centre of the flower, or it may }>e

adherent, especially to the calyx. When this is united throughout it becomes

superior, tiie ovary itself being i/tferlor. When the union takes place but in

part, the ovary is half wferior^ and the calyx half superior.

The Style, which proceeds from the summit of the carpel, may be con-

'sidered as the upward prolongation of this, and hence called apicilar. The

carpellary leaf may be so folded that the style appears to proceed from the

side of the ovary
;
in this case it is lateral, and basilar when proceeding from

the base. When the ovaries are grouped around a central prolongation of the

torus, continuous with a united columnar style, the arrangement is termed a

gynohase. The style, although usually smooth, may be coated Avith hairs,

termed collecting hairs, Avhich aid in distributing the pollen. When the

styles of a syncarpous pistil are united completely into a single one, this is

said to be simple ; when the union is only partial, the style is bifid, trifid,

<fec. ; and bipartite, tripartite, (fee, when the union extends but a short dis-

tance above the apex of the ovary. A style which falls off after fertilization

is said to be deciduous, otherwise it is persisteiit.

The Stigma terminates the style, and is usually in direct communication

with the placenta. Its position may be either terminal or lateral. It consists

of loose cellular tissue, and secretes a viscid matter Avhich retains the pollen,

and causes it to protrude tubes. A stigma which is divided by one or more

grooves may be bilohcd, trilobed, (fee, or bilarnellar, trilamellar, (fee, accord-

ing as the partial divisions are rounded or flattened. The form of the stigma

varies considerably.

In Cryptogamous Plants there are organs termed pistillidia, supposed

to perform the functions of pistils, which consist of hollow cavities, termed

sporangia, or thecce, and containing the equivalents of ovules termed spores.

The sporangia may be immersed in the body of the plant, or supported on

stalks, termed setce.

The Ovule is attached to the placenta, and is destined to produce the

future plant. Although usually embraced within an ovary, in some cases

it has no proper covering, then called naked. A partial inclosing by the

carpellary leaves renders the ovules semmude. The ovule may be attached

to the placenta, either directly, wdien it is sessile, or by the intervention of

a prolongation of the latter, termed fimicidus, ttmbilical cord, or jjodosperm.

The placenta is sometimes called the trophosperm. The part by Avhich the

ovule is attached to the placenta is known as the base or hilimi, the opposite

extremity being the apex. The ovule consists of a cellular mass, termed

the rmcleus, inclosing a cavity in which the embryo is suspended by a

thread-like cellular process, called siispeiisor, and attached to the summit

of the nucleus. In some cases the cavity is lined by an epithelial

membrane, which constitutes the embryo-sac, containing the amnios, a

mucilaginous fluid in which the embryo forms. The nucleus itself may be

either naked or enveloped in one or two coverings ; when two are present

the outer is called primine, the inner, secundine. These integuments leave

an opening at the apex of the nucleus composed of two apertures ; the one

in the primine, called exostome, the other in the secundine, termed endostorne.
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The foramen of the ovule is also called micropyle. The nucleus and

integument are united at the base of the ovule by a cellulo-vascular

membrane, called chalaza. The hilum indicates the organic base of the

ovule, the foramen marking the apex. The primine, secundine, and nucleus,

are always united together at some point of their surface. When this union

takes place at the base of the ovule, as in its embryonic condition, this is said

to be orthotropal, or atropal. When the ovule is curved downwards, so as

to approach the placenta, it is camptotropal ; when curved downwards, and

grown to the lower half, anatropal ; w^hen attached by the middle, so that

the foramen is at one end, and the base at the other, it is campj/lotropal, or

amphitropal ; when shaped like a horse-shoe, lycotropal ; when anatropal,

with the raphe half loose, semianatropal. By raphe is meant the vascular

connexion between the base of the ovule and the base of the nucleus, in

cases where these two bases do not coincide as they do in the orthotropal

ovules.

An ovule is said to be ascending when attached to a parietal placenta, with

the apex directed upwards. It may hang from an apicilar placenta at the'

summit of the ovary, and be inverted or pendulous : or it may be suspended

from a parietal placenta near the summit. When two ovules in the same

cell are placed side by side, they are collateral^ and their relative positions

may otherwise vary.

c. Fertilization.

The fertilization of a flower usually results from the action of pollen upon

the stigma, which in some manner causes the development of an embryo

within the nucleus. Authors disagree as to the precise manner in which this

action is exerted. The theory most generally adopted is, that the pollen

grains falling on the stigma are detained there, and soon exhibit a protrusion

of the inner coat, or intine, in the shape of a tube, which penetrates the

stigmas, and passes down through the style, ultimately to reach the embryo.

The result of this action is the formation of a vital point (a single cell), which

ultimately becomes the embryo, and from which a new plant may be produced

by exposure to the proper conditions. Sometimes more than one embryo may
be developed in the same ovule. The embryo derives the material of its

growth from the surrounding tissues, and the whole series of phenomena is

attended by the evolution of heat, which sometimes is quite conspicuous.

Authorities disagree as to whether or not the germinal vesicle exists in the

embryo-sac before the application of the fovilla. In some cryptogamous

plants the vital spores are discharged from their envelope without any

apparent union of cells of two different sexual characters : in the Confervae

and Diatomaceae, however, there is a union of the contents of two different

cells, by means of tubes, which are protruded from one into the other. This

process, called cojijugation, results in the production of germinating bodies.

When the pollen of one species of plant fertilizes the ovule of another

species, the result is a hybrid. These, however, are of rare occurrence in

nature.
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d. The Fruit.

Various changes occur in the flower after fertilization, the principal of

which consist in the enlargement of the ovary, which becomes the pericarp,

and within this the development of the ovules into seeds containing the

embryo. The other portions of the flower generally dry up and fall off",

although some may be persistent. The term fruit, in all strictness, only

applies to the mature ovary, with its contents
;
although it sometimes includes

other parts, as the bracts and floral envelopes. The anatomy of the fruit

much resembles that of the ovary. The pericarp usually consists of three

layers : the external or epicarp, the middle or mesocarp, and the internal or

endocarp. In such fruits as the peach the mesocarp becomes much developed,

forming the fleshy pulp, and hence called sarcocarp ; while the endocarp.

thickened by woody matter, constitutes the putamen, or stone. The part of

the pericarp attached to the peduncle is termed the base, that where the style

or stigma existed being the apex. When the style remains in a hardened

form the fruit is apiculate. As in the carpel, so in the ripe fruit, the ventral

suture consists of the edges united towards the axis, the dorsal suture corres-

ponding to the midrib. When the sutures are united so firmly as not to give

way when the fruit is ripe, this is said to be indehiscent ; dehiscent, when

either suture opens. Indehiscent fruits are either dr}^, as in the nut, or

fleshy, as in the cherry and apple. When the pericarp is closely incor-

porated with the seed the fruit is pseudo-spermous. When fruits, composed

of single carpels, open only by the sutures, the dehiscence is said to be

sutural : when composed of several carpels, the valves may separate

through the dissepiments, and give rise to a septicidal dehiscence. When
the valves separate, so as to leave the placentae in the centre, these may
form a single column, called columella. When dehiscence takes place along

the dorsal sutures, and the separating valves carry the septa with them,

the dehiscence is locrdicidal ; it is septifragal when the septa separate

from the valves, and remain attached to the centre. The separation of the

valves may take place from above downwards, or the reverse. In Umbelliferae

the two carpels separate from the lower part of the axis, but remain attached

to a prolongation of it, called a carpophore, or podocarp. In the Siliqua,

or fruit of the Cruciferae, the valves separate from the base, leaving a central

replnm^.

Fruits may also open transversely, the dehiscence, in this case, being

circumscissile. Dehiscence, again, may be efi'ected by partial openings in

the pericarp, called pores, which may be variously situated.

Fruits may be formed by one flower, or by several combined. In the

former case they are either apocarpous, with one mature carpel, or

dialycarpous, with several separate free carpels. In the latter case they

are said to be syiicarpous. An anthocarpous or multiple fruit is formed

when the bracts and floral envelopes are combined with the ovaries of a

syncarpous fruit.

Apocarpous fruits, then, are formed of one or several free carpels, and may
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be either dry or succulent, according as the pericarp remains more or less

foliaceous in structure, or becomes fleshy or pulpy. Fruits which open

Avhen ripe to discharge the seeds are dehiscent ; otherwise they are

iiidehiscent. An indehiscent apocarpous fruit may contain but one seed,

and is then mo}wspermGus. The achceniiini is a dry monospermous fruit,

the pericarp of which is closely applied to the fruit, but separable from it

It may be solitary (single) or aggregate (several achaenia placed on a

common receptacle). The aggregate achaenia of the rose are known as the

cynarrhodiun. Achaenia are caudate when the styles remain attached.

The fruit of Compositae, sometimes called cypsela. is an achaenium united to

the tube of the calyx. When the pericarp is thin, and surrounds the seed

like a bladder, the ach^nium becomes a utricle. When the pericarp is

extended in the form of a winged appendage, the achaenium becomes a

samara. When the pericarp is inseparably united with the seed the fruit

becomes a caryopsis. The mtt is a one-celled fruit, with a hardened

pericarp, surrounded by bracts at the base, as on the hazelnut, which,

besides, is enveloped by leafy appendages, forming the husk or hull. The
drupe is a succulent fruit, the pericarp consisting of epicarp, mesocarp,

and endocarp, and when mature containing a single seed, as in the

peach.

Dehiscent Apocarpous fruits may consist either of a few seeds only

{oUgospermous)^ or the seeds may be numerous (polysper??ious). The first

fruit to be mentioned under this head is the follicle, which is a mature carpel,

containing several seeds, and opening by the ventral suture. The legume^ or

pod, is a solitary, simple carpel, dehiscing by the ventral and dorsal suture,

the seeds being borne on the former. Sometimes the legume is contracted at

intervals, including each seed in a separate cell, which separates from its

neighbor when ripe. This constitutes the lomentum.

Indehiscent Syncarpous Fruits. The berry (bacca) is a succulent

fruit, in which the seeds are immersed in a pulpy mass, formed by the

placentas, as in the gooseberry. The pepjo, or pepouida, as in the pumpkin or

melon, is composed of about three carpels, forming a three-celled indehiscent

fruit with parietal placentae. The hesperidiuni, seen in the orange, is a berry

having a pericarp separable into an epicarp, an endocarp, and a sarcocarp,

the endocarp sending prolongations inwards, forming triangular divisions in

which pulpy cells are developed, so as to surround the seeds. The balausta

has the seeds arranged irregularly on the backs of the cells, with the carpels

inclosed within a tough rind. The pome is a fleshy fruit, with the calyx

adherent, and in connexion with the epicarp and mesocarp, forming a thick

cellular edible mass
; the endocarp forms separate horny cells, inclosing the

seeds ;
e. g. the apple.

Dehiscent Syncarpous Fruits. By capsule is meant all dry syncarpous

fruits opening by valves or pores. When the capsule opens by a lid it is

called a pyxidimn. The siliqita consists of two carpels fastened together,

the placentae of which are parietal and separate from the valves, remaining

in the form of a replum, and connected by a membraneous expansion.

When the fruit is long and narrow, it is called a siliqua ; when short and
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broad, siUcnla. When the replum, which consists of two lamella3, exhibits

perforations, it is called fenestrate.

Multiple, or anthocarpous fruits, are those in which the floral envelopes,

with the ovaries of several flowers, are united into one. Among these may-

be mentioned the sorosis^ a multiple fruit, formed by an united spike of

^flowers which becomes succulent. Thus the pineapple is composed of

numerous ovaries, floral envelopes, and bracts, united into one succulent

mass. The synconus is an anthocarpous fruit, in which the axis or ex-

tremity of the peduncle is hollowed, so as to bear numerous flowers, as in

the fig. The strobiliis is a fruit-bearing spike, more or less elongated,

covered with scales, each one representing separate flowers, with two seeds

at the base. These scales may be thin and membraneous, as in the hop, or

they may be thickened, as in the pine. In the juniper they become fleshy,

and are so incorporated as to form a globular fruit, like a berry, sometimes

termed a galhuhis.

e. Of the Seed.

The seed is the fertilized ovule arrived at maturity by the development

of the embryo. Seeds are usually contained in a seed vessel, or pericarp,

and hence called a7igiospermous ; some few, however, are without any

pericarpal covering, or are gymnospermous^ and when the covering is only

partial the seed is seminude. Each seed consists of several distinct ele-

ments, like the ovule, being composed of nucleus and integuments. It is

only rarely that all the membranes of the ovule are visible in the seed, the

embryo-sac often becoming absorbed or incorporated with the cellular tissue

of the nucleus. More usually the seed consists of the embryo and two

coverings. The general covering of the seed is termed spermoderm, con-

sisting of two parts, an external membrane, called episperni^ or testa, and

an internal membrane, the endopleura. When the secundine remains

distinct in the seed, it forms the mesoperm ; or when fleshy, the sarcosperm,

or sarcoderm. When the embryo-sac remains distinct from the neuclus in

the seeds, it forms a covering to which the name of vltellus has been given.

Sometimes th-ere is an additional covering to the seed, resulting from an

expansion of the funiculus or placenta after fertilization, and covering the

foramen, termed the arilhis ; when the expansion proceeds from the

uncovered foramen, Ave have an arillode, as seen in the bright scarlet

coverings of the seeds of Euonymus. Certain cellular bodies produced on

the testa at various points, and in no way connected with fertilization, are

known as strophioles, or caruncles. As in the ovule^ the point where the

funiculus is attached to the seed is termed the hilum, or timbilicus. The

foramen of the ovule becomes the micropyle of the seed with the exostome

and endostome ;
it is to this part that the root of the embryo is directed.

A small process or valve which overlies the micropyle of the bean is

termed embryotega. The vessels from the placenta, after passing through

the funiculus, enter the seed either at a point of the hilum, called the
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omphalode, or else pass under the external integument in the form of a raphe

to the chalaza, when this is not coincident with the hilum. The terms,

orthotropal, campylotropal, anatropal^ face^ hack, &c., already explained

under the head of the ovule, apply equally to the seed.

As the embryo increases in size, it causes an absorption of cellular matter

from the embryo sac and nucleus, to such an extent as sometimes to reduce

these to the condition of a thin integument, in which case the seed consists

of embryo and integuments alone. A peculiar substance, termed albumen,

is frequently formed around the embryo, which, when developed within the

embryo-sac alone, is known as endospermic albu?nen, or endosperm ; and

when within the cells of the nucleus alone, perisperm^ic albuTuen, or peris-

perm. Sometimes both kinds occur in the same seed: when the embryo

occupies the whole seed, this is exalbuminous ; albuminous, when there is a

separate deposit of albumen. The object of the albumen is to supply food to

the embr^^o at the period of germination. It varies much in its nature, being

farinaceous, or mealy, consisting of starchy cells, as in the grains
;
fleshy, or

cartilaginous, as in the cocoa-nut ; and horny, as in some palms, and in coffee.

When the cellular tissue combines with the albuminous matter so completely

as to form but one substance, the albumen is solid ; ruminated, when a portion

of the tissue remains unconverted, causing a mottled appearance, as in the

nutmeg. The albumen consists, chemically, of oily matter, starch, and

nitrogenized compounds.

The embryo consists of cotyledons, or rudimentary leaves ; the plu?nule,

or gemmide, which represents the ascending axis
;
the radicle, or the germ

of the descending axis ; and the point of union of the two, or the collum,.

The part intervening between the collar and cotyledons is the caulicule, or

tigelle. The embryo varies in its structure in different divisions of the

vegetable kingdom. Thus, in acrogens and thallogens it continues to be a

cell or spore, with granular matter in the interior, without any cotyledons
;

hence such plants are said to be acotyledonous. In endogens and exogens,

on the other hand, there is a distinct separation of parts in the embryo, the

former having, however, but one cotyledon {monocotyledonous), the latter

two (dicotyledonous). In the spore of the acotyledonous plant germination

takes place in any part of the surface. Sometimes spores are united in

definite numbers by a cellular covering, called perispore, or .sporidium, ; the

tetraspore of the Algae consists of four spores thus united. .

The first part formed in the embryo is the axis, having one of its

extremities turned towards the suspensor, and indicating the point whence

the radicle is to proceed ; the other end pointing in the opposite direction,

and answering to the stem. From the point where the cotyledons are

united to the axis a bud is developed (as from the axils of leaves) ; this

contains the rudiments of the true or primordial leaves of the plant, and is

known as the gemmule, or plumule. This bud may usually be seen lying

within the cotyledons. In the monocotyledon the gemmule is usually

inclosed by the mostly cylindrical cotyledon at its lower portion. The form

of the dicotyledonous embryo varies considerably, but is always distin-

guishable from the monocotyledonous by a division at the cotyledonary
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extremity. The cotyledons, however, are not always of the same size, and

the union between the two may be so intimate as to give rise to the pseudo-

monocotyledonous embryo. Sometimes there are more than two cotyledons,

and plants in which this occurs are sometimes termed polycotyledonous. Co-

tyledons are usually entire and sessile. Sometimes, however, they become

lobed as in the walnut, petiolate^ or auricidate. Like leaves in the buds, coty-

ledons may be either applied directly to each other, or else folded in various

ways, becoming condupllcate. recliiiate, convolute^ chxinate, &c.

The radicle may be either straight or curved, the difference in this

respect characterizing certain divisions of plants. Thus, in Cruciferag the

division Pleurorhizeie exhibits the cotyledons applied by their faces, with the

radicle folded along their edges, so as to be lateral ; the cotyledons are then

accumhettt. In Notorhizae the dorsal radicle is folded on the back of the

incunihent cotyledons, these being applied to each other by their face. In

Orthoploceas the cotyledons are conduplicate^ and the radicle included between

their folds.

With respect to the perisperm, the embryo is internal or intrarivs when

inclosed by this on all sides, excepting the radicular extremity
;
when lying

outside of the perisperm, and only coming in contact with it at certain points,

the embryo is external or extrarius. When the embryo follows the direction

of the axis of the seed, it is axile or axial, and may be either internal or

external. When the embryo is not in the direction of the axis, it is ahaxial.

When, as in some campylotropous ovules, the embryo is curved and external

to the perisperm, it is peripherical.

Although the radicle is usually turned towards the micropyle, and the

cotyledons to the chalaza, yet the former may be directed to one side of the

nucleus, and the embryo is then excentric. The position of the embryo in

different seeds varies. In an orthotropal seed the embryo is antitrojjal, the

radicle pointing to the apex of the seed
;

if the nucleus be inverted or

antitropal, the embryo will be erect or orthotropal. In curved seeds the

embryo is folded, so that the extremities are approximated, hence called

amphitropal.

When a seed begins to germinate, the embryo first lengthens its radicle,

then its caulicle, and afterwards sends the plumule upwards, in the form of

a stem and leaves. The radicle extends downwards, either directly from the

base of the embryo, or after having previously ruptured the integument of

the base. Plants with the first character are said to be exorhizal ; with the

second, endorhizal. The former is most common in dicotyledons ; the latter,

in monocotyledons. In most plants the cotyledons are gradually raised to

the surface by the growth of the caulicle, after which they become green

and act as leaves
;
sometimes, however, the cotyledons remain inclosed within

the testa.

/. Reproductive Organs of Flowerless Plants.

We have already adverted in brief terms to many of the peculiarities of,
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the reproductive organs of cryptogamous plants, and now propose to combine
these under one general head, with the .addition of some points hitherto

omitted. In the case o Ferns, reproduction is effected by means of spores,

inclosed in cases named thecce, which often form in clusters or sori on the

under side of the leaves, or beneath the epidermis. This latter, when includ-

ing the thecas, is called the indusium. The thecse, or spore cases, have

frequently a stalk passing up one side, and disappearing on the other ; the

point where this is attached is called the aimulus.

Urn Mosses are increased by spores contained within an z/n?, placed

at the apex of a seta or stalk, bearing on the summit a loose hood, called a

calyptra, and closed by a lid or operculum. At the base of the spore case is

sometimes found a tumor or struma, or an equal expansion, termed apophysis.

The inside of the thecse has a central axis, or columella ; and the orifice

beneath the operculum is closed by teeth-like processes, or a membrane called

jjeristoine.

Lichens are cellular expansions, consisting of a thallus, or combination

of stems and leaves, upon which appear shields or apothecia. These are

the reproductive organs, and consist of a margin inclosing a kernel or

nucleus, in which are imbedded tubes containing sporules, and termed

asci.

In the highest forms of Fungal s there are two kinds of organs : one, cys-

tidia, conical naked elevations ; the other, basidia, also conical elevations, but

bearing spores on their apex.

GENERAL CONSIDERATIONS WITH RESPECT TO PLANTS.

A. The Chemical Constituents of Plants.

Plants are composed of certain chemical elements, which are combined

in various ways, so as to form either organic or inorganic compounds. The

former are composed of carbon, oxygen, hydrogen, and nitrogen, with a

certain proportion of sulphur, or phosphorus
;

the latter consist of various

metallic bases, combined with metalloids and acids. Water is a chief con-

stituent of plants, the amount being determinable with approximate accuracy,

by drying the plant at a heat slightly exceeding that of boiling water, and

estimating the loss of weight. When the plant is burned the organic con-

stituents disappear, and the inorganic are left in the form of binary or ternary

compounds.

Carbon is the most abundant constituent of the plant, forming a greater

proportion of its mass than any other. When vegetable matter is heated

without exposure to air, the carbon is left in the form of charcoal, of a black

color and porous texture, retaining much of the original volume and shape.

It exists in great quantity in the soil, but requires to be converted into

carbonic acid before it can be taken up by the plant. Most of the carbon

of the plant is derived from the decomposition of the carbonic acid of the
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atmosphere by means of tlie leaves. Thus the plant decomposes carbonic

acid, assimilates the carbon, and liberates the oxygen
;
an animal, on the

other hand, deprives the air of its oxygen, and liberates carbonic acid.

Oxygen is next in importance to carbon. It is usually found in combination

with hydrogen^ forming water. Nitrogen is less an universal constituent

than the other, being chiefly found in the younger parts and the seeds.

These four elements occur as binary compounds in water and oily matters :

as ternary in starch, gum, sugar, and cellulose ; and as quaternary in gluten,

cqseine, albumen, and fibrine. The latter compounds have for their base a

substance knoAvn as proteine (C*°, H^', N^, 0"^), with the addition of certain

proportions of sulphur and phosphorus.

The principal inorganic constituents of plants are formed of combinations of

chlorine, iodine, bromine, sulphur, phosphorus, potassium, sodium, calcium,

magnesium, aluminum, silicon, iron, manganese, and copper.

Silica abounds in grasses, giving firmness to the stem. It is sometimes

found aggregated in the joints of the bamboo as tabasheer. Lime is found in

all plants, in some existing in large quantity. It occurs as a carbonate on the

surface of some plants. Soda and Potash are also of constant occurrence.

Plants growing near the sea exhibit a preponderance of soda, while those that

are inland abound most in potash. Iron and Manganese are found in small

quantity ; Copper has been detected in coffee.

B. Products and Secretions of Plants.

Having thus very briefly mentioned the principal elements found in

plants, we proceed next to a summary of their most important compounds.

The first to be mentioned is starch, which is stored up to serve as nourish-

ment either to the developed plant or to the embryo. Its chemical

composition is C^'^, H'°, 0'". Starch may be deposited in seeds, roots, stems,

receptacles, (fcc. Sometimes starch is associated with poisonous or acrid

juices. Inuline is a substance analogous to starch, and found in Elecampane

and other plants
;
lichenine, another variety, is found in Cetraria islandica.

or Iceland moss. The action of sulphuric acid, or of malt, on starch, or long-

boiling in water, results in the production of a soluble substance, called

dextrine^ and is one of the stages through which starch passes to become

sugar.

Gum (C'^ H", 0^') is another substance found abundantly in the vegetable

kingdom, and is one of the forms through which organic matter passes during

the growth of plants. There are two forms of gum : one soluble in water (ara-

bine or mucilage), the other only swelling up into a gelatinous mass (bassorine.

cerasine, and pectine). Arahine is known familiarly as gum arable ;
combined

with cerasine it is found in the gum of the cherry and plum tree. Mucilage

is present in many plants, as in the mallows and in linseed. Bassorine forms

the chief part of gum tragacanth. Pectine is obtained from pulpy fruits, as

the apple and pear. It forms a jelly with water, and when dried resemble?

isinglass or gelatine.
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Sugar occurs in many species of plants, and appears under three

principal forms : cane sugar, grape sugar, and mannite. Cane sugar

^

C^, H^, 0^ + 2H0, is obtained from many plants, as sugar cane, beet root,

sugar maple, birch, (fee. It is soluble in about one third of its weight of water,

and insoluble in pure alcohol. Grape sugar ^ oy glucose , C'^, H'^, 0'^ + 2H0,
is found in grape and other juices. It can be prepared from starch or cane

sugar by boiling in dilute sulphuric acid. Mannite, C^, H'', 0^, the chief

ingredient of manna, a substance derived from several species of ash, differs

from the others in not undergoing the vinous fermentation. It is also found

in the juices of celery, mushrooms, &c.

LiGNiNE occurs abundantly in woody fibre, and is distinguished from

cellulose in being soluble in strong nitric acid, forming oxalic acid. Its

formula is C^^, H"^*, 0^°. All these substances are readily convertible into

each other. Some other ternary compounds of this character are salicine.

found in the willows, and phloridzine, obtained from the bark of the roots of

the apple, &c.

There are other vegetable products w^hich differ from these last in the

presence of nitrogen. Thus gluten is that part of wheat flour which

remains after the removal of the starch. Vegetable jibrine is obtained by

treating the glutinous part of wheat with ether. Vegetable cascine, or

legumine, is found in oily seeds, and in leguminous plants. Vegetable albumen

occurs as a soluble substance with caseine. It coagulates at a temperature

of 140° to 160° F., and is not precipitated by acetic acid. The base of all

these substances is proteine (C^°, H-"", N^, 0"^) Fibrine is proteine

+ S + Vh. Albumen is proteine + S^ + PA. Caseine is proteine + S.

Emiilsine, or synaptase, is found in almonds
;
and in bitter almonds is

associated with a substance called amygdaline. Diastase is a modification

of gluten, obtained from malt, and developed generally during the germina-

tion of plants. It facilitates the conversion of starch into dextrine, and thence

into sugar.

Fixed Oils occur in the cells and intercellular spaces of various parts of

the plant. They are known by their greasing paper permanently. The principal

are linseed oil, olive oil, and certain solid oils, as palm oil, shea butter, and

vegetable tallow. These all contain a large amount of stearine.

Vegetable Wax is a peculiar fatty matter found in the stem and fruit of

some plants. On the exterior of fruits it constitutes their bloom, as in the

grape and plums. Chlorophylle is alhed to wax in character, being soluble in

ether and alcohol, and insoluble in water.

Volatile, or Essential Oils, are procured fi^om such plants as contain

them by distillation in water, and are known as essences ; they do not grease

paper permanently. Usually they are ready formed ; sometimes, however,

they are produced by a kind of fermentation. Some essential oils consist

of carbon and hydrogen, as oil of turpentine, oil of juniper, oil of lemons,

cfec. A second set contain oxygen in addition, as oil of cinnamon, otto of

roses, oils of peppermint, of caraway, and of cloves. Sulphur enters into

the composition of a third set, which are distinguished by a peculiar

pungent, and sometimes alliaceous smell, as oils of garlic, of onion, of
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assafoetida; (fcc. Camphor is a solid oil, consisting of carbon, oxygen, and

hydrogen.

Resins. These arc either liquid or solid. The liquid or balsam of Tolu,

of Peru, of copaiva, Canada balsam, (fee. The solid are rosin, elemi,

sandarac, guiacum, labdanum, dragon's blood, storax, benzoin, copal, lac,

(fee.

Caoutchouc is found associated with essential oil and resins in the milky

juices of plants. It is procured from various species of Ficus, Urceola,

Siphonia, (fee. Gutta Perch a is obtained from a species of Isonandra, found

in Singapore and Borneo.

Organic Acids occur in great variety in vegetable juices. Thus citric

acid is found in the fruit of the orange, the lemon, lime, (fee. ;
tartaric, in the

grape
;
malic, in the apple ; tannic, in oak bark and nut-galls

;
gallic, in the

seeds of mango
;
meconic, in the juice of the poppy ; kinic, in Cinchona

;

hydrocyanic, in the laurel ; oxalic, in Oxalis
; (fee.

Alkaloids, or vegetable alkalies, are nitrogenized compounds, found in

living plants, and generally containing their active principles. They occur

usually in combination with organic acids. Quinine and cinchonine are derived

from Cinchona or Peruvian bark
;
morphine, narcotine, codeine, thebaine, and

narceine, from the poppy ;
solanine, from the potato and other species of Sola-

num ;
veratrine, from hellebore

;
aconitine, from Aconitum

; strychnine and

brucine, from nux vomica
;
atropine, from belladonna

;
piperine, from Piper

;

emetine, from ipecacuanha ;
caffeine, from coffee, tea, and Paraguay tea

; theo-

bromine, from the cacao
; (fee.

Coloring Matters are obtained from plants, either directly or by means

of a species of fermentation. Yellow coloring matters are procured from

Curcuma longa as turmeric, from the gamboge plant as gamboge, from the

stigmata of Crocus sativa as saffron, (fee. ; also from Reseda luteola (Weld)

and from some lichens. The principal reds are alkanet from Anchusa
;

dragon's blood from Dracaena ;
madder from Rubia tinctorum

; logwood from

Haematoxylon
;
Brazil wood from Caesalpinia ; carthamine from Carthamus

;

archil and litmus from Roccella tinctoria, one of the lichens. The principal

blue is indigo, from various species of Indigofera.

C. The Circulation and Elaboration of Fluids in Plants.

The entrance of liquid matter into the plant is effected mainly through

the roots. The extremities of these are covered by a very delicate

membrane, which permits the imbibition of liquids with great rapidity.

The matter thus absorbed by the roots consists of water holding various

matters, chiefly inorganic, in solution
;
and this is carried up, partly by

capillary attraction, partly by endosmosis. This ascending sap passes up

through the vessels and cells of the stem, and thence into the leaves, wher^

it is elaborated and returned as descending sap through the bark, a small

portion reaching the roots, there to be excreted, or else stored up for

purposes of future nutrition. Gaseous matters are also taken up by the
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roots and circulated along with the sap ; these consist mainly of air, oxygen,

and carbonic acid. In the course of the ascent slight changes take place

in the sap, the most important, however, being reserved for the leaves to

effect. Here the sap is exposed to the influence of light and air, by means

of which carbon and hydrogen are fixed, oxygen and w^atery vapor given off.

The sap thus becomes denser and more fitted to the purposes for which it is

destined. After this elaboration it commences its descent, passing through

the bark, and transmitted laterally through the cells of the medullary rays.

The descending sap, or latex^ is sometimes clear and transparent, at other

times it is milky or otherwise colored. In this are contained the peculiar pro-

ducts of the plant which are deposited in various situations. A mucilaginous

deposit between the bark and the wood results in the formation of an external

layer to the latter, and an internal to the former. Starch and gum are depos-

ited in the cells of the new layer of alburnum or sap wood, which,- in the spring

of the year, may be converted into sugar, and by solution in the ascending sap

impart to this its sweetness.

ON THE GEOGIIAPHY OF PLANTS.

Plants are found distributed all over the surface of the earth, wherever

heat, air, and moisture co-exist ; and the warmer and moister the country,

the more vigorous and varied the vegetation. The same soil, however, is

not equally favorable to all plants ; this is mainly owing to the fact, that

different species require different inorganic ingredients, as well as different

amounts of heat, light, and moisture. The mean temperature of a place

exerts great influence upon its vegetation, and as this temperature is

affected to a certain extent by the latitude and longitude, it becomes possible

to establish an intimate relation between geographical localities and

particular forms of plants. Besides the geographical arrangement of plants,

we may also have a physical grouping, according to the physical features

of the soil in which they are found. Thus plants may grow in water, salt

or fresh, they may be found in sandy soils, in meadows, in vegetable mould,

under trees, or on other plants, and even on animals. Recent discoveries

of the highest interest, by Dr. Leidy of Philadelphia, have shown that the

occurrence of entophyta in animals is perfectly normal. The following

arrangement by Balfour, exhibits the general features of a division of plants,

according to their station.

A. Plants Growing in Water, whether Salt or Fresh.

» 1. Marine Plants^ such as sea-weeds, Lavers, dec, which are either buried

in the ocean or float on its surface
;
also, such plants as Ruppia and Zostera.

In the Sargasso Sea there are floating meadows of Sargassiim hacciferum—
gulf-weed. This sea extends from 22° to 36° north latitude, and from 25°
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to 45° west longitude from GrecnAvicli, and extends over 40,000 square

miles.

2. Maritime, or Saline Plants. These are plants which grow on the

border of the sea, or of salt lakes, and require salt for nourishment, as

iSalicornia, glasswort, Salsola, saltwort. Anabasis. Such plants are often

called Halophytes. Under this head may be included littoral and shore

plants, such as Armeria, sea-pink, Glaux, and Saniolus.

3. Aquatic Plants, growing in fresh water, either stagnant or running,

as tSagittaria, arrowhead, Nymphcea, water-lily, Potamogeton, pond-weed,

Suhularia, awlwort, Utricularia, bladderwort, iStratiotes, water-soldier,

Lemna, duck-weed, Pistia, Confervm, OscillatoricB, and Ranunculus

fluviatilis. Some of these root in the soil, and appear above the surface

of the water ; others root in the soil, and remain submerged ; while a few

swim freely on the surface without rooting below.

3. Amphibious Plants, living in ground which is generally submerged, but

occasionally dry, as Ranunculus aquatilis and sceleratvs, Polygonum
amphibum., Nasturtium amphibium. The form of the plants varies accord-

ing to the degree of moisture. Some of these, as Limosella aquatica, grow

in places which are inundated at certain periods of the year
;
others, such as

Rhizophoras, mangroves, and Avicennias, form forests at the mouths of

muddy rivers in tropical countries.

B. Land Plants which Eoot in the Earth and Grow in the
Atmosphere.

Sand Plants ; as Carex arenaria, Ammophila arenaria, Elymus
arenarius, and Calamagrostis arenaria, which tend to fix the lose sand.

Plantago arenaria, Herniaria glabra, Sedmn acre.

6. Chalk Plants ; plants growing in calcareous soils, as some species of

Ophrys, Orchis, and Cypripedium.

7. Meadow and Pasture Plants ; as some species of Lotus, bird's foot

trefoil, a great number of grasses and trefoils, the daisy, dandelion, and

buttercups.

8. Plants Found in Cultivated Ground. In this division are included

many plants which have been introduced by man along with grain, as

Centaurea cyanus, corn blue-bottle. Sinapis arvensis, common wild

mustard, Agj'ostemma, corncockle, several species of Veronica and Eu-
phorbia, Lolium temulentum. Convolvulus arvensis, Cichorium intybus

;

also plants growing in fallow ground, as Rwmex acetosella, Carduus nutans,

Echium vulgare, Artemisia campestris, and Androsace septentrionalis. In

this division garden weeds are included ; such as Groundsel, Chickweed,

Laniium amplexicaule, Chenopodium vulgare and viride.

9. Rock or Wall Plants ; Saxifrages, Wall-flower, Linaria cymbalaria,

Draba rnuralis, species of Sisymbrium and Sedum, Asplenium, Ruta mura-

ria. and some lichens and mosses.

10. Plants Found on Rubbish Heaps, especially connected with old
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buildings. Some of these seem to select the habitations of man and animals,

on account of certain nitrogenous and inorganic matters which enter into

their composition. Among them may be noticed Nettles. Pellitory, Docks,

Borage, Henbane, Xanthium. Here also have been placed some plants

immediately connected with the habitation of man, such as Racodium cellare^

a fungus found on wine casks
; Conferva fe?iestralis, an alga produced on

window-panes ; and Conferva dendritay one developed on paper. Some
plants, as Sempervmm tectorum, select' the roofs of houses.

11. Plants growing in Vegetable Mozdd, such as bog plants, or those

growing on wet soil, so soft that it yields to the foot, but rises again ; and

marsh plants, growing in w^et soil, which sinks under the foot and does not

rise. To the former class belong such plants as Pinguicula alpina and

Primida farinosa ; to the latter, such as Menyanthes^ Comarum^ Bidens

cernua.

12. Forest Plants^ including trees which live in society, as the Oak, the

Beech, Firs, (fee, and the plants which grow under their shelter, as the

greater part of the European Orchises, some species of Carex and Orohanche.

Some plants especially grow, in pine and fir-woods, as Linncea horealis and

some Pyrolas.

13. Plants of Sterile Places^ found in barren rocks, by road-sides. This

is a heterogeneous class, and contains many plants of uncertain character.

Under it are included the plants of uncultivated grounds, as those found on

moors, where Calluna vulgaris^ common heath, and various Heaths, Juniper,

Andromeda, and some species of Polytrichum occur.

14. Plants of the thickets or hedges, comprehending the small shrubs

which constitute the hedge or thicket, as the Hawthorn and Sweet-brier
;

and the herbaceous plants which grow at the foot of these shrubs, as Adoxa^

Wood Sorrel, Violets
;
and those which climb among their numerous branches,

as Bryony, Black Bryony, Honeysuckle, Traveller's Joy, and some species of

Lathyrus.

15. Plants of the Monntains. which De Candolle proposes to divide into

two sections : 1. Those which grow on Alpine mountains, the summits of

which are covered with perpetual snow, and where, during the heat of summer,

there is a continual and abundant flow of moisture, as numerous Saxi-

frages, Gentians, Primroses, and Rhododendrons. 2. Those inhabiting moun-

tains on which the snow disappears during summer, as several species

of Snap-dragon, among others the Alpine Snap-dragon. Umbelliferous

plants, chiefly belonging to the genus Sesseli, meadow Saxifrage, Labiate

plants, <fec.

C. Plants (trowing in Special Localities.

16. Parasitic Plants, which derive their nourishment from other vegeta-

bles, and which, consequently, may be found in all the preceding situations
;
as

the Mistletoe, species of Orohanche, Cuscuta (Dodder), Loranthus, Rafflesia,

and numerous Fungi.

17. Pseudo-parasitic Plants, or Epiphytes, which live upon dead
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vegetables, as Lichens, Mosses, &c., or upon the bark of living vegetables,

but do not derive much nourishment from them, as Epidendrum^ Aerides,

and other orchids, as Avell as Tillandsia, Bro7?ielia, Pothos^ and other air

plants.

18. Subterranean Plants, or those Avhich live under the ground, or in

mines and caves almost entirely excluded from the light, as Bi/ssus, Truffles,

and some other cryptogamic plants.

19. Plants ichich Vegetate in Hot Springs, the temperature of which

ranges from 80° to 150° Fahrenheit's thermometer, as Vitex Agnus-

castus, and several cryptogamous plants, as Uha thermalis, the hot-spring

Laver.

20. Plants which are Dei^eloped in Artificial Infusions or Liquors, as

various kinds of Mucor, causing mouldiness.

21. Plants Growing on Living Animals, as species of Sphceria and

Sarcinula, and various other Fungi and Alg^e.

22. Plants growing on certain kinds of decaying animal matter, such as

species of Onygena, found on the hoofs of horses, feathers of birds, &c.,

some species of Fungi, which grow only on the dung of animals, and certain

species of Splachnum.

There are certain forms of plants which, while occurring within definite

limits, impart a peculiar character. Meyen, in his Grundriss der Pflanzen-

geographie, establishes twenty groups as especially characteristic of the

regions in which they occur. They are as follows :

1. Gramineous, or Grassy Form. This is illustrated in northern

countries by meadows and pastures. The cereal grains also have a great

influence on the aspect of countries. Under this form are included Cype-

race^, Restiaceae. and Juncacese. In the torrid zone some arborescent

forms occur, as Bamboo
;

and along with these are associated Sugar-cane

and Rice. Barley is an extra tropical form, while Carex extends to cold

regions.

2. Scitamineous Form. This includes the Ginger, Arrowroot, and Plan-

tain family, some of which attain a large size. They contribute to give a

character to the torrid zone.

3. Pandanus, or Screio-pine Form. A tropical form illustrated by Screw-

pines and Dracaenas.

4. Pine-Apple Form. Illustrated by the Bromeliaceae of warm climates.

5. The Agave, or American Aloe Form. Chiefly tropical and subtropical.

6. The Pabn Form. Under this are included also the Cycadaceous

family. They give a character to the hotter regions of the globe. Some

of the palms are social, as the Date and Cocoa-nut. Chamcerops humilis

represents this form in Europe.

7. Filical, or Fern Form. True Ferns, in an especial manner, affect the

landscape in tropical and warm regions.

8. Mimosa Form. This includes Leguminous plants in general. The

finely cut foliage of some has a resemblance to Ferns. Modifications of this

form occur both in warm and cold regions. Acacias, in New Holland, give a

peculiar feature to the landscape.
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9. Coniferous Form. The Abietinas are cliaracteristic of northern regions,

and Cupressinese of southern.

10. The Protea, Epacris, and Erica Forms. These forms supply the

place of Coniferge in the southern hemisphere ; the Protea and Epacris

forms occurring in Australasia, and the Erica form at the cape of Good
Hope.

11. Myrtle Form. Some of these, such as Melaleuca and Eucalyptus,

characterize New Holland Scenery : others, as Guavas, are tropical.

12. Forms of Dicotyledonous Trees. Some, with broad and tender

leaves, as Birch, Alder, Poplar, Oak, Lime, Elm, Beech, and Horse-chestnut,

giving a character to the physiognomy of the colder half of temperate climates
;

while others, with thick, leathery, and showy leaves, as Olives and Laurels,

are characteristic of warmer climates ; and a third division, with large,

beautiful leaves, Cecropia, Artocarpus, and Astrapsea, abound in the hottest

climates.

13. Cactus Form. This form is developed chiefly in America, especially

in Brazil.

14. Form of Succulent Plants. Seen in the Mesembryaceae of South

Africa.

15. Lily Form,. This includes Liliacese, Amaryllidacese, and Iridaceae.

Modifications of this form occur in warm and temperate climates.

16. Formes of Lianas^ or Climbing-Plants. These forms are chiefly

tropical, and are illustrated by Passion-flowers, Paullinias, Aristolochias, and

Bauhinias.

17. Pothos Form. This is a tropical form, and is illustrated by various

species of Aracese.

18. Orchideous Form. This is seen in the splendid Epiphytes of warm
climates. Terrestrial species chiefly occur in cold zones.

19. The Moss Form.

20. The Lichen Form. Both these forms characterize cold regions

chiefly.

in treating of the geographical arrangement of plants, we may consider

them under two points of view : first, as respects the horizontal or latitude

arrangement : and second, in respect to the vertical range. The mean tem-

perature of the earth diminishes as we travel from the equator towards

either pole, as also in ascending to the top of a high mountain from its

base : so that there is a certain parallelism between the horizontal range of

mean temperature and the vertical. The same is the case in plants, as we

shall find that the same mean temperature, whether we attain this by a hori-

zontal or by a vertical progression, is characterized by the same vegetable

features.

Considering, in the first place, the horizontal range of vegetation, we find

the following to be the divisions of Meyen, the latest authority on the

subject :

—
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A. Torrid Zone.

1. Equatorial Zone. 0°—15°. Mean annual temperature 78.^°—82^^^

F., characterized by the greatest size and variety of forms, Avith the most bril-

liant colors and exquisite odors, primitive forests with gigantic trees, and

climbing plants. The characteristic forms are Palms, Bananas, Arborescent

Grasses, Pandanus, Scitamineae, Orchids, Lianas, and Epiphytes
;

also, plants

belonging to Cedrelaceoe, Sapindaceae, Csesalpinese, Malvaceae, Anonaceae,

Anacardic^, Artocarpeae, Lecythidaceae, Malpighiaceae, (fee.

2. The Tropical Zone. 15°—23^. Mean temperature 73i°—78|° F.

Summer temperature 80
i°—86° ; winter temperature in the eastern coast

countries 59°. Palms, Musaceae, Scytaminea?, Meliaceae. Arborescent Ferns,

Orchidaceae, Araceae, and Lianas. Plains with Melastomaceae and gen-

tians in the New World. Forests of mangrove and figs in the Old

World.

B. Temperate Zone.

3. Subtropical Zone. 23°—34°. Mean temperature 62^°—71|°
;

mean summer temperature 73^°—82 1°
: winters mild and vegetation green

throughout the year.

Northern hemisphere. Old World : Pancratia, Dracaenie, Bananas, Palms

{Crucifera thebaica, Phoenix dactylifera. Chania^rops humilis), Ficns

sycaniorus. Cordia, Cissus, Capparis. Melia, Camellia, Euphorbiaceae, Pista-

cia, Bauhinia. New World : Arborescent grasses, Tillandsia on Pinus,

Taxodium. Quercus, Populus, Laiirus sassafras, Myrica, Diosphyros, Mag-

nolia, Liriodendron, Calycanthus, and climbing Bignonias.

Southern hemisphere. New Holland : Anthistiria australis and Polygo-

num junceum. Forests of Eucalyptus, Cycadese, Xanthorrhea, Callitris,

Casuarina, Proteace^e, Dilleniaceae, Papilionace^ and Mimosas, Terrestrial

Orchideag, Stylidia and Goodenia. South Africa : Cycadeae. Restiaceae,

Juncaceas, Iridea?, Compositae, Erica, Podocarpus elongatus, with Ascle-

piadeae and Bryonia, Mesembryanthemum and Epiphytes. La Plata : shrubs

with leathery leaves
;
woody Compositae, Oestrum, Colletia, Fuchsia, Myrtles,

and Papilionaceae embraced by Mutisia, Bignoniaceae, Cuscuta, and Loasa-

ceae. Abundant in Loranthaccc^e, Cactace^, Liliacese, and arborescent

grasses.

4. Warmer Temperate Zone. 34°—45°. Mean temperature 53^°

—

62|°. Summer temperature in North America 77° ; in Europe 75J°—68°

;

in eastern Asia, 82^°. Winter temperature in America 44^°—32^-°
;

in

Europe 50^—34|°
;
in eastern Asia 26|°.

Northern hemisphere. Evergreen trees with vines, Bignonias, and spinous

roses, Quercus, Fagus, Castanea, Platanus, Laurus, Fraxinus, Acer, Juglans,

Myrtus, Gleditschia, Vaccinium, Viburnum tinus, Arbutus uredo and

andrachne, Smilace^e, Aster, Solidago, Labiatas, Cistinea9, Caryophylleae.

Meadows are of rarer occurrence.

Southern hemisphere. New Zealand : Cordyline australis. Phorminm
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tenax, Areca sapida, &c. Van Diemen's Land and New Holland : Protea-

ceae, Epacrideae, Leptospermeae. Chili and Buenos Ayres : Fagus, Laurelia;

Persea, Weinmannia, Coriaria, Myrtus, &c.

5. Colder Temperate Zone. 45°—58° of latitude. Mean tempera-

ture 43°—53J° F. ; minimum summer temperature on the west coast 56:1:°

;

in the interior of the continent 68°
;
minimum winter temperature in the

interior of Europe 14°.

Northern he?nisphere ; Europe : Corylus, Viburnum, extended green mea-

dows
;
great heaths covered with Calluna vulgaris. Turf with Juniperus, Aji-

dromeda polifolia and Ledum palustre ; rich in Umbelliferse and Cruciferse.

Asia : Anabasis, Salsola, Chenopodium, Atriplex, Statice, Artemisia, Gentiana,

Cucuhalus tatarica^ Glycyrrhiza. America : Abietinese, Sisyrinchium, Dodeca-

theon. Panax horridnm^ Ruhiis odoratns, and spectabiUs, Sorbus and Crataegus.

Southern hemisphere. Evergreen forests of Fagus antarctica and betu-

loides, with Wintera aromatica. Podocarpus. Here and there, no trees

(Falkland Islands and east side of the Straits of Magellan), but instead,

shrubby growths of considerable extent of Andromeda, Arbutus, Empetrum,

and Rubus, 4-5 feet high. Extensive meadows of Agrostis magellanica

and ccBspitosa, Airaflexuosa, Avena redolens and phleoides, Festuca magel-

lanica and erecta, Carex and Juncus. !Moors of Sphagnum acutifolium,

with Marchantia folymorpha^ Azolla magellanica, Lomaria, Callitriche

verna, Gunnera, Statica armejHa, Galium apai'ine, Pinguicula alpina,

Lysimachia repens, Ranunculus lapponicus, Caltha appendiculata and

sagittata, with Fuchsia and Sanguisorba.

6. The Subarctic Zone. 58°—66° of latitude. Mean temperature

39J°—43° F. ; summer temperature in the New World QQ^"^
;

in the Old,

60S°—68°. Winter temperature of western Europe 14°; of the interior

of Russia 14°—10
J
°. Vegetation very similar through Scandinavia, Si-

beria, Kamtschatka, Northern America, Iceland, and the Faroe Islands.

Pines, Firs, Larches, Birches, and Willows predominate; characteristic

growths are Cetraria islandica, Trichostomum lanuginosum and canescens.

Meadows of Agrostis, Poa and Aira, Valeriana, Hieracium aurantiacum.

Digitalis jmrpurea, Stachys, Swertia, Lysimachia, Trientalis, Calluna

vulgaris, Erica cinerea, Bunium, Bibes, Chrysoplenium, Berberis, Hyperi-

cum, Prunus padua, Rosa, Trifolium.

The South Subantarctic Zone (New Shetland) has the polar character.

C. Frigid Zone.

7. The Arctic Zone. This extends from the Arctic circle %^^ to T2°.

Mean temperature 28^°—32°, and towards the eastern and continental

portions far below this. This constitutes the limit of arboreal vegetation

and of cultivated plants. Characteristic growths common to both continents

are Gyrophora, Cenomyce rangiferina, Polytrichum, Aira ccBspitosa and

jlexuosa, Pinus sylvestris and abies, Betula nana and glandulosa, Alnus

glutinosa, Populus tremula, Salix, Diapensia, Cornus suecica, Azalea,

Andromeda, Vaccinura, Rubies chamcemorus and Sorbus aucuparia.
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8. The Polar Zone. This includes all lands from 72° to the pole. The

mean temperature of one point in this zone, Melville Island, is l^^. In the

Old World the mean temperature is 16^°. Summer temperature of the

New World 37^°, of the Old 38^°. Winter temperature 28° in the New
and 2J° in the Old. Spitzbergen, Greenland, the coast of Baffin's Bay,

Melville Island, Northern Siberia, and Nova Zembla, exhibit the same

species, "with few exceptions. Trees and shrubs wanting. Small turfy plants

with creeping roots. Poor in genera, species, and individuals. Characteristic

genera are Phippsia, Colpodium, Dupontia, Pleuropogon, Eriophorum, Juncus.

Salix, Pedicularis, Andromeda, Pyrola, Saxifraga, Cochlearia, Cardamine.

Parrya, Platypetalum, Eutrema, Papaver, Ranunculus, Silene, Potentilla, and

Dryas. Few Monocotyledons, and these not above the grass type. Almost

total destitution of Apetala and Monopetala.

Vertical Range of Plants.

The relation between altitude and vegetation is best seen in ascending high

mountains in tropical regions, where all gradations, from the heat of the

Torrid Zone to the cold of the Arctic regions, may be passed through in

regular succession. We quote a striking illustration of this circumstance

from Humboldt :

—

'• In the bm-ning plains, scarce raised above the level of the southern ocean,

we find Bananas, Cycadaceae, and Palms, in the greatest luxuriance
; after

them, shaded by the lofty sides of the valleys in the Andes, Tree Ferns

:

next in succession, bedewed by cool misty clouds. Cinchonas appear. When
lofty trees cease, we come to Aralias, Thibaudias, and myrtle-leaved Andro-

medas
;
these are succeeded by Bej arias abounding in resin, and forming a

pm-ple belt around the mountains. In the stormy regions of the Paramos, the

more lofty plants and showy flowering herbs disappear, and are succeeded by

large meadows covered with grasses, on which the Llama feeds. We now
reach the bare trachyte rocks, on which the lowest tribes of plants flourish.

Parmelias, Lecidias, and Leprarias, with their many-colored sporules, form

the flora of this inhospitable zone. Patches of recently fallen snow now begin

to cover the last efi'orts of vegetable life, and then the line of eternal snow

begins.

" On the mountains of temperate regions the variety is rather less, but the

change is not less striking. We begin to ascend the Alps, for instance, in

the midst of warm vineyards, and pass through a succession of oaks, sweet

chestnuts, and beeches, till we gain the elevation of the more hardy pines

and stunted birches, and tread on pastures fringed by borders of perpetual

snow. At the elevation of 1950 feet, the vine disappears : and 1000 feet

higher, the sweet chestnuts cease to grow ; 1000 feet further, and the oak is

unable to maintain itself; the birch ceases to grow at an elevation of 4680,

and the spruce fir at the height of 5900 feet, beyond which no tree appears.

The Rhododendron ferrtigineum (the Rose of the Alps) then covers immense

tracts to the height of 7480 feet, and Salix herhacea creeps 200 or 300 feet
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higher, accompanied by a few Saxifrages, Gentians, and Grasses, while

Lichens and Mosses struggle up to the imperisha,ble barrier of perpetual

snow."

Some authors establish five regions of mountain vegetation, including 1, the

region of Lowland cultivation ; 2, Region of woods ; 3, Region of shrubs

;

4, Region of grasses
;
and 5, Region of Cryptogamous plants. A more elabo-

rate classification by Meyen is as follows

:

1. Region of Pahns and Bananas.

to 1900 feet high. Temperature 80|° to 86° F. Corresponds to the

equatorial zone.

Forests of Mangrove at the sea coasts, and at the mouths of rivers. Ar-

borescent grasses covering extensive tracts, dense forests of fig trees, Tourne-

fortia, Dodonea, Barringtonia, Mimosa, (fee, overtopped by palms, Musaceae,

and Scitaminese.

2. Region of Tree Ferns and Ficus.

1900 to 3800 feet high. Temperature 74° F. Corresponds to the tropic

zone.

Arborescent ferns from 20 to 30 feet high, Cinchonaceae, Artocarpus, and

Ficus, with Reed Palms, and Passiflorae. The undergrowth of Acanthaceae

Tiliacese, Euphorbiacese, mixed with Aroidese and Piperaceag.

3. Region of the Myrtles and Laurels.

3800 to 5700 feet high. 68° to 69.8° F. Corresponds to the subtropical

zone.

Dicotyledonous trees, with glossy leaves, shrubby ferns, Quercus, Liquid-

ambar, Laurineae, Proteaceae, Rubiaceae, Erica, Styrax, Sapindaceae, Mal-

pighiaceae, Melastoma, Myrtus, Eugenia, Eucalyptus, Acacia.

4. Region of Evergreen Dicotyledonous Trees.

5700 to 7600 feet high. Temperature, 62.6° F. Corresponding to the

warmer temperate zone.

Quercus, Laurineae, Melastomaceae, Myrtaceae, Colletia, Cactaceae.

5. Region of Deciduous Dicotyledonous Trees.

7600 to 9500 feet high. Temperature, 57.2° F. Corresponding to the

colder temperate zone.
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Forests of Oak, Beech, and Maple, with Ternstroemia, Euphorbiacese, and

Melastomaceae, many Coniferag.

6. Region of AhietinecB.

9500 to 11,400 feet high. Temperature, 51.8° F. Corresponds to the

subarctic zone.

In the Peruvian Andes, instead of Coniferae there occur Escalloniae, Win-

tera granatensis, and Andromedae, with Swertia. In the Mexican plateaus,

in addition to the Abietineae, there are forests of Oak and Yucca, Tillandsia

and Cactaceae, with Stevia arenaria. Ranunculus, and Astragalus.

7. Region of Alpine Shrubs, or of Rhododendronna.

11,400 to 13,300 feet high. Temperature 44.6° F. Corresponds to the

arctic zone.

No trees, only shrubs ; Rhododendrons, Astragalus, Befaria, Cactus,

Calceolaria.

8. Region of Alpine Plants.

13,300 to 15,200 feet high. Temperature, 37J° to 39Jo F. Corresponds

to the polar zone.

In the northern Cordilleras, Composite, Mimulus, Calceolaria, Sida,

Lupinus ; in the southern, Lecidea geographica, grasses, Plantago, Gentiana,

Befaria, Mullinsia, Epilobium. In the mountains of Java, Valeriana,

Gentiana, Viola, Ranunculus, Potentilla, Draba, Primula, Salix, Astragalus,

Phyteuma, &c.

PI. 73, fig. 1, presents a general view of those cultivated plants, which

furnish the principal articles of food and medicine : the various Cerealia

Cacao, Sugar, Coffee, Tea, Cinnamon, Pepper, Nutmeg, Vanilla, Clove,

Cotton, and Peruvian Bark. Fig. 2 is a more detailed exhibition of the

Chinese and East Indian region of cotton, tea-plant, cinnamon tree, pepper.

&c. Fig. 3 is a special chart of the region of the sugar-cane, coffee, and

cacao tree, of tea, vanilla, &c., in the West Indies and South America.

The remaining four figures present to us the vertical distribution of pl^^nts.

Fig. 4 represents this distribution in the temperate zone of Asia. From the

foot of the Himalayas to the middle of the region, between 3 and 4, no snow

occurs
;
and up to a point half-way between 4 and 5, the snow vanishes

before the rainy season, and the tropical herbaceous plants cease to exist.

Oaks are found at 4. Rhododendrons at 6, &c. At a heio-ht from 1 to a

region between B and 4, we find first the dwarf palm, higher up the long-

leaved fig, Shorea robusta, and finally oaks. Between C and D is the region

of sugar plantations : between D and E, that of the Deodora Cedar
; between

E and F are found wheat, walnut, and almond trees, &c. ;
between F and
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G, the white Birch, Juniper, <fec.
;
and above all. at G, there occurs Genista

versicolor. Fig- 5 represents the distribution of American plants. Thus the

palm is found up to A ;
arborescent ferns to B ; the grape to C ; cinnamon

to D ;
oaks and the Mexican alder to E ; Pinus occidentalis to F ;

maize to

G (probable snow line of Aconcagua) ; barley to H. On the eastern side,

Pinus occidentalis at F, and the Mexican alder and oaks at G. Fig. 6

illustrates the temperate zone of Europe ; the grape, chestnut and walnut, up

to A ; to B, oaks, white birch, red birch
;

to C, Pinus picea and abies ; to D,

Alnus viridis and Rhododendron
;
to E, Salix herbacea ; F to G, Pinus rubra

;

to H, oaks ; and the chestnut, the grape, &c., down to the foot again. Fig. 7

refers to the Canary Islands : to A, Palms ; to B, Cerealia and the grape

;

to C, Laurel trees
;

to D, Pinus canariensis ; to E, Spartium rubiginosum

;

and to F, a species of Viola. Fig. 8 shows the distribution of plants in the

frigid zone of Europe ;
Pinus sylvestris to A ; the white birch to B ; and to

C, salix herbacea and lanata.

SYSTEMATIC BOTANY, OR THE CLASSIFICATION OF
PLANTS.

It does not come within the scope of the present work to give a history

of the rise and progress of the science of Botany, nor to enumerate the

various systems of classification which have been propounded. We will

merely state that such systems are either artificial or natural. The most

im-portant artificial system is that of Linnaeus, which, better perhaps than

any other system afibrds an index to the genera. The objection to this

and to other artificial systems is, that genera and species of very difi'erent

character are necessarily brought together, while their affinities and truly

essential characters may be w^holly opposite. Up to a comparatively recent

period the system of Linnaeus almost exclusively prevailed
;
few botanists of

the present day, however, make any other use of it than that of a key or index.

In this system twenty-three classes are founded on the number, relative

lengths, position, and connexion of the stamens ;
the orders in these classes

depending on the number of styles, the nature of the fruit, occasionally the

number of stamens, and the perfection of the flowers. The twenty-fourth

class includes plants with inconspicuous flowers. The following is a tabular

view of the system as analysed by Balfour.

Tabular View of the Classes of the LinncBan System.

A. Phanerogamia (Flowers present) :

I. Stamens and Pistil in every flower.

1. Stamens free.

a. Stamens of equal length, or not differing in certain proportions

:

Class
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I. Monandria with one stamen.

II. Diandria « two stamens.

JL Triandria " three ((

[V. Tetrandria " four ((
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with five stamens.

« six ((

" seven ((

" eight a

" nine «

" ten ((

» 12 to 19 ((

" 20 or more (( inserted on calyx.

" 20 or more :< " " receptacle.
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Class V. Pentandria
" VI. Hexandria
" VII. Heptandria

VIII. Octandria
" IX. Enneandria
" X. Decandria
" XI. Dodecandria
" XII. Icosandria

XIII. Polyandria

b. Stamens of different lengths

Class XIV. Didynamia "

XV. Tetradynamia "

2. Stamens united.

a. By filaments :

Class XVI. Monadelphia "

« XVII. Diadelphia «

" XVIII. Polyadelphia «

h. By anthers (compound flowers)

Class XIX. Syngenesia "

XX. Gynandria «

II. Stamens and pistil in different flowers.

1. On the same plant

:

Class XXI. Monoecia.

2. On different plants

:

Class XXII. Dioecia.

III. Stamens and pistils in the same or in different flowers, on the same or on different

plants

:

Class XXIII. Polygamia.

B. Cryptogamia (flowers absent) :

Class XXIV. Cryptogamia.

two short and two long stamens,

two short and four lonsr.

stamens in one bundle.

" in two bundles.

" in more than two bundles.

united by anthers,

and pistil on a column.

Tabular View of the Orders of the Linnceari System.

A. Classes I to XIII. subdivide into

:

Order 1. Monogynia with one
" 2. Digynia

" 3. Trigynia

" 4. Tetragynia

" 5. Pentagynia

" 6. Hexagynia
" 7. Heptagynia

" 8. Octogynia

" 9. Enneagynia

" 10. Decagynia

" 11. Dodecagynia

" 12. Polygynia

B. Class XIV. subdivides into :

Order 1. Gymnospermia with the fruit formed by four Achsenia.

" 2. Angiospermia " " " a two-celled capsule with many seeds.

C. Class XV. subdivides into

:

Order 1. Siliculosa: fruit, a Silicula.

" 2. Siliquosa : fruit, a Siliqua.

D. Classes XVI. to XVIII. subdivide into

:

Orders: Triandria, Tetrandria, Decandria, &c., according to the number of

stamens.
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E. Class XIX. subdivides into

:

Order 1. Polygamia sequalis : florets all hermaphrodite.

" 2. " superflua: florets of the disk hermaphrodite, those of the

ray pistilliferous and fertile,

" 3.
" frustranea : florets of the disk hermaphrodite, those of the

ray neuter.

" 4.
" necessaria : florets of the disk staminiferous, those of the

ray pistilliferous.

" 5.
" segregata : each floret having a separate involucre.

" 6. Monogamia. Anthers united, flov^^ers not compound.

P. Classes XX. to XXIT. subdivide into :

Orders: Monandria, Diandria, &c,, according to the number of stamens.

G. Class XXTII. subdivides into

:

Order 1. Monoecia: Hermaphrodite, staminiferous, and pistilliferous flowers on

the same plant.

" 2. Dioeeia : the same on two plants.

" 3. Trioecia : the same on three plants.

H. Class XXIV. subdivides into

:

Order 1. Filices: Ferns.

" 2. Musci: Mosses.

" 3. Hepaticee : Liverworts.

" 4. Lichenes: Lichens.

" 5. Algae : Seaweeds.

" 6. Fungi: Mushrooms.

The object in the natural system is to combine those plants which are

allied in essential points of structure. Every natural method is, however,

to a certain extent artificial, and it will be impossible to construct a perfect

natural system until all the plants of the globe are known. The first natural

system of much special value was that of Jussieu, published in 1789. This

includes one hundred natural orders or groups of genera, the whole arranged

under fifteen classes, as follows :

Natural System according to Jussieu.
Class

ACOTYLEDONES, I.

f Mono-hypogyncE (Stamens hypogynous), II.

MoNocoTYLEDONES, { Mono-perigyncB ( " perigynous), III.

l^
Mono-epigyncB ( " epigynous), . . . . . IV.

DiCOTYLEDONES,
Monoclines

(flowers united)

Apetalse
(No petals)

Monopetalse
(Petals united)

{Epistaminese (Stamens epigynous) V.

Peristamine8e( " perigynous) VI.

Hypostaminese (
" hypogynous) VII.

''Hypocoroll8e(Corollahy pogynous)VIU.
Pericorollse ( " perigynous) IX.

Epicorollse
(Coi'olla epigynous)

Synantherse
(anthers united)

Corisantherae
(anthers free)

f EpipetalsB (petals epigynous).

PolypetalaB <( Peripetalae (
" perigynous).

(Petals distinco |^HypopetalaB( " hypogynous).

Diclines (flowers unisexual or without a perianth).

X.

XI.

xu.
xin.
XIV.

XV.

54



BOTANV. Sfj

The philosophical system of Endlicher divides plants into two regions and

five sections, as follows :

Natural System accordinc; to Endlicher.

Region I. ThallophytA (frond plant). No opposition of stem and root. •"

No spiral vessels, and no sexual organs. Propagated by spores.

Section 1. ProtopJiyta. Developed without soil ; deriving nourishment

. all around ;
fructification indefinite.

Section 2. Hystcropliyta. Developed on deca^dng organisms : nourished

internally from a matrix ; all the organs appearing at once, and perish-

ing in a definite manner.

Region II. Cormophyta. Opposition of stem and root. Spiral vessels and

sexual organs distinct in the more perfect.

Section 3. Acrohrya. Stem increasing by the apex, the lower part

being unchanged, and only conveying fluids.

Cohort 1. Anophyta. No spiral vessels. Both sexes present.

Spores free within spore-cases.

Cohort 2. Protophyta. Bundles of vessels more or less perfect.

No male organs. Spores free within one or many-celled spore-

cases.

Cohort 3. Hysterophyta. Both sexes perfect. Seeds without an

embryo, consisting of many spores. Parasitic.

Section 4. A'lnjjhihrya. Stem increasing at the circumference. Vege-

tation peripherical.

Section 5. Acramjyhihiya. Stem increasing both by apex and circum-

ference. Vegetation peripherico-terminal.

Cohort 1. Gymnospermae. Ovules naked, receiving the fecundating

matter directly at the micropyle.

Cohort 2. Apetalae. Perigone either w^anting or rudimentary or

simple, calycine or colored, free or adherent to the ovary.

Cohort 3. GamopetalsB. Perigone double ; outer calycine, inner

corolline
;
gamopctalous, rarely wanting by abortion.

Cohort 4. Dialypetalae. Perigone double
;
outer calycine, parts dis-

tinct or united, free or attached to the ovary ; inner coralline,

parts distinct or very rarely cohering by means of the base of

the stamens
;

insertion hypogynous, perigynous, or epigynous ;

sometimes abortive.

Under these sections are enumerated 279 natural orders, grouped under
sixty-one classes.

The arrangement w^hich we have selected to be the basis of our classi-

fication is that of De Candolle, as modified by certain more recent

authors.

55



56 BOTANY.

Natural System according to De Candole.

A. Cryptogamus or Cellular Flowerless Plants.

Class 1. Acotyledons or Acrogence.

Sub-Class 1. Amphigamae, Thallogenas, or Cellulares : entirely cellular.
"

2. ^theogamae, or Cormogenae : having vascular tissue.

B. Phanerogamous or Vascular Flowering Plants.

Class 2. Monocotyledons^ or Endogencc.

Sub-Class 1. Glumacese. Floral envelopes imbricated, leaves parallel-

veined.

2. Petaloidese or Florideae. Floral envelopes, verticillate leaves,

parallel veined.

a. Unisexual, often acblamydeous.

h. Hermapbrodite, ovary free.

c. Hermapbrodite, ovary adberent.

3. Dictyogenge. Floral envelopes verticillate, leaves reticulated.

Class 3. Dicotyledones or Exogence.

TT ,. ^ r Sub-Class 1. Monochlamydese. A calyx only, or none.

singre i a. Gymnospermse. Seeds naked, )
Apetalae and

perianth, h. Angiospermae. Seeds in an ovary, \
P^^^

^j ^^
^°^^

Having Calyx
|

"
^' Corolliflorae. Petals united, bearing the stamens,

|
" °

jjfsgie,^

^

and Corolla <j

Dichlamydese. "
3. Calyciflorae. Petals distinct, stamens perigynous ^ Polypetalse of

t
"

4. Thalamillorae. " " " hypogynous \ Jussieu.

Before proceeding to tbe more particular consideration of tbe orders of

the system, we shall make a brief reference to the more usual symbols and

abbreviations as used in botanical descriptions.

The authorities for genera and species are given by adding the abbre-

viated name of the botanist who described them. Thus, Veronica L. is

the genus Veronica as defined by Linnaeus ; Veronica arvensis L. is a cer-

tain species of Veronica, defined by the same author
; Oxytropis DC. is

the genus as defined by De Candolle. It is usual in descriptive works to

give a list of the authors, and the symbols for their names. The abbre-

viation V. s. sp., means vidi siccam spontaneam, or that the author has seen

a dried wild specimen of the plant ; v. s. c. means vidi siccam cultarn, or

that he has seen a dried cultivated specimen
;

v. v. s. means vidi vivam
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spontaiieam, or that he has seen a living wild specimen
;
while v. v. c. means

vidi v'lvam cultam, or that the author has seen a living cultivated specimen.

The asterisk prefixed to a name (*L), indicates that there is a good descrip-

tion at the reference given to the work
;

while the dagger (tL), implies

some doubt or uncertainty. The point of admiration (!DC), marks that an

authentic specimen has been" seen, from the author named
; and the point of

interrogation (?) indicates doubts as to the correctness of genus, species, &c.,

according as it is placed after the name of the one or other. O, O, 0. or

A, annual; $, OO, ©, or B, biennial ; if, A, or P, perennial ; h, or Sh.,

shrub
; ), twining to the left

; (, twining to the right ; ^ , hermaphrodite

;

J , male ; ? , female : j — ? , monoecious, or the male and female on one

plant
; 5 : ?

, dioecious, or the male and female on different plants ; oo or 5

,

means indefinite in number.

Section A. Cryptogamous Plants.

Class 1. Acotyledones, Juss. Acrogens and Thalloge?is, Lindl.

The plants belonging to this class are in some instances composed entirely

of cellular tissue ; in other instances, both cells and vessels are present.

The vascular tissue in the higher orders consists partly of closed spiral and

scalariform vessels. Many of them have no true stem nor leaves. The

iDOody stem^ when present, consists of vascular bundles, which increase in

an acrogenous manner. The stem of tree-ferns (which illustrates this class)

is unbranched, more or less uniformly cylindrical, hollow in the interior, and

marked by the scars of the leaves. Stomata occur in the epidermis of the

higher divisions. Leaves^ when present, have frequently no true venation
; at

other times the venation is forked. There are no flowers^ and no distinct

stamens nor pistils. Reproduction takes place in some cases apparently bj"

the union of cells of different kinds (antheridia and pistillidia), by means of

which germinating bodies called spores are formed. In other cases it is

difficult to trace this process of fertilization. The spore may be considered as

a cellular embryo which has no cotyledons, and germinates from any part of

its surface, being heterorhizal.

Sub-class 1. AmphigamcB, Thallogenes, or Cellulares.

Acotyledons composed entirely of cellular tissue, having no distinct axis,

nor leaves, nor stomata, propagated by means of spores which are often in-

closed in asci.

Order 1. Alg.^, the Sea-weed Family. Cellular plants found both in salt

and in fresh water. Fronds composed of variously formed, often elongated

cells, which are either simple or branched filaments, continuous or articu-

lated, separate or combined in different ways, so as to constitute fronds of

different kinds. Growth takes place by the division of cells, or by cellular
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prolongations, in the form of lateral branches. Reproductive organs consist

of spores, which are contained in mother-cells or perispores, or sporocarps.

These are sometimes congregated together in receptacles of different sorts.

The spores occasionally divide into three or four cells, constituting tetraspores.

In addition to spores or sporocarps, there are sometimes round, or clavate,

or filamentous cellular bodies present, to which some give the name of anthe-

ridia. In some of the simplest Algae, the whole plant is concerned in

producing new individuals by division of the parent cells into two or

four. In others there is a union of two filaments, and a passage of certain

granular particles (endochrome) from the one to the other, ending in the

formation of the spore. This process is termed conjugation^ and is one of

great interest. It has been observed in some of the Confervacece and

DiatomacecB. In certain cases, the terminal cell of the filament is that in

which a spore is formed without any conjugation, and in these cases the

spore is frequently provided with ciliary processes, which exhibit for a time

spontaneous movements
; hence called zoospores. In the higher Algae, the

sporocarps containing two, four, or more reproductive cellules, are united

together in conceptacles along with filaments containing phytozoa, and

called antheridia. In Characecp. there are two distinct organs of re-

production.

Siib-07'der 1. DiatomacecB : inhabiting still waters and moist places
;

fronds consistino; of frustula or fragments, which are either angular or

cylindrical, often silicious and brittle (non-silicious in Desmidieae) united

by a gelatinous sort of substance
;
propagated by the division of parent

cells into two halves, which become more or less completely detached, and

form new individuals. Conjugation also takes place in some instances, in the

same way as in the Confervaceae.

t>i lib-order 2. ConfervacecB : aquatic plants often of a green color, con-

sisting of one or more cells of a rounded or cylindrical form, united together

So as to form an articulated or flat frond. They increase by the merismatic

division of cells. Reproduction effected by spores which are formed in the

interior of the cells by a change in the arrangement of the granular matter,

or by the union of filaments of different plants, a process of conjugation by

which granular matter passes from one to the other. PI. b4:,fig. 34, a-d; a,

Conferva bombycina
; 6, C. rivularis in various states : c, C. flaccida and dy C.

glomerata.

Sub-order 3. Floridecs, or Ceramiacece : rose or purple-colored sea-weeds,

with fronds formed of a sing^le row of articulated cells, or of several rows of

cells combined into a flat expansion ; organs of reproduction consist of sporo-

carps or perispores, intermixed with clavate filaments called antheridia. The

sporocarps contain cells or spores often divided into four (tetraspores), and

inclosed in conceptacles of various kinds.

Sub-order 4. Fucacem^ or sea-weeds, the sea-wrack tribe : usually growing

in salt water : frond consisting of cells which are often united by gelatinous

matter, and which sometimes form a broad expansion (a membranous

thallus), supported on a stalk
;
organs of reproduction consist of sporocarps

and antheridia, contained in conceptacles opening externally, which are
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united in club-sliapeil expansions or receptacles, situated at the end or

margins of the fronds. In germinating, the nucleus bursts the epispore or

outer covering of the spore, and sends out filamentous processes. PL 54, fig.

36, Laminaria digitata
; fig. 37, L. saccharina with cellular tissue and fruit.

Fucus vesiculosus {fig. 38).

Sub-order 5. Characecc. : ^vater plants formed of parallel tubes, which are

sometimes incrusted with carbonate of lime ; reproductive organs are of

two kinds : a. a round red globule consisting of eight valves which inclose

cells of diiferent kinds, containing granular matter and peculiar spiral fila-

ments or phytozoa
; 6, an oval nucule formed by a large central cell or

spore, with five elongated cells wound spirally round it, surmounted by five

teeth. Some consider the globule as an antheridium, and as equivalent to an

anther.

Order 2. Fungi, the Mushroom Famil3\ The plants belonging to this

order consist of cells, sometimes round, sometimes elongated, in the form of

filaments, either placed closely together, or separated. They are variable

in their consistence, being soft or hard, fibrous or gelatinous, fleshy or

leathery. They never contain gree*i gonidia, like Lichens, and they rarely

grow in water. There exists a vegetative S3'Stem, called spawn or my-

celium, formed of elongated, simple, or articulated filaments, concealed

within the matrix, or expanded over its surface, from which varied forms

of fructification proceed. The mycelium occurs either in a filamentous, a

membranous, a tubercular, or a pulpy form. The reproductive organs con-

sist of spores or spherical cells (usually four, or some multiple of four),

w^hich are either attached to the cellular tissue, and supported often on

simple or branched filamentous processes, called sporophores or basidia ; or

are contained in thec?e, cystidia, or asci, accompanied by bodies called

antheridia, or paraphyses : in the latter case the term sporidia is sometimes

applied to the spores. The sporophores sometimes end in delicate cells, bear-

ing the spores, and called sterigmata. In the Agarics, or Mushrooms,

which are among the best known fungi, there is observed first a roundish

protuberance on the mycelium. This swelling is called the volva, or wrap-

per, and it gradually enlarges, containing in its interior what appears

afterwards as the agaric, with its reproductive bodies. When the volva is

ruptured the fully-formed agaric is seen, consisting of an upper rounded

portion, called the pileus, or cap, supported on a stalk or stipes. On its

under surface is situated the hymenium, or the part where the spores are

produced, covered at first b}^ a thin membrane, called a veil (indusium or

velum), which is ultimately ruptured ; and when the rupture takes place at

the edge of the pileus, an annulus or ring is left on the stipes. The

hymenium, or the part on which the organs of reproduction are placed,

consists in the agaric of cellular plates, lamellae, or gills, radiating from the

centre. In other genera of fungi it consists of tubes or solid columns, or

fleshy or gelatinous matter. Sometimes the hymenium is on the upper

surface of the fungus. Cellular plants, often growing on decaying organic

matter, generally very transient, and presenting various colors, and found in

all parts of the world.
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The plants of this order are remarkable as esculents, as poisonous sub-

stances, and as causing great injury to animal and vegetable tissues. It

is among these that we find the various mushrooms, some known as furnish-

ing an excellent article of food, others as highly poisonous. It is difficult

to indicate any good character by which to distinguish the former from

the latter, other than that they generally grow solitary in dry pastures,

are rarely high colored, generally white or brownish, seldom show scales, and

have brittle flesh. The various moulds which occur on animal or vege-

table substances belong to this order. Some fungi are produced on living

animals.

Sub-order 1. Phycornycetes : Thallus floccose, spores surrounded by a

vesicular veil, or sporangium. The principal genera are Phycomyces and

Mucor.

Sub-order 2. Ascomycetes : Sporidia (spores), contained often in sets of

eight in asci or tubes. This sub-order includes the Truffle, Tuber cibarium

(pi. 5i,Jig. 18).

Sub'Order 3. Hyphomycetes : Thallus floccose, spores naked, often septate.

Sub-order 4. Coniomycetes : Flocci of the fruit obsolete or mere peduncles,

spores single, often partitioned, and on more or less distinct sporophores.

The principal genera in this sub-order are Ustilago and Uredo, the latter

causing the well-known smut and brand. PL 54, jig. 16, Ustilago segetum

;

jig. 17, Uredo phaseoli.

Sub-order 5. Gasteroniycetes : Hymenium inclosed in a membrane (peri-

dium), spores as in the next sub-order. A species of Bovista one of the

principal genera. B. gigantea (joZ. 54, fig. 19) is remarkable for its great

size and for the rapidity of its growth
; having been known to increase in a

single night from the size of a pea to that of a melon. PI. 54, fig. 20, repre-

sents Morchella esculenta, an edible fungus which is prepared in large

quantities in some parts of Europe, by cutting into pieces and drying in

ovens.

Sub-order 6. Hymenomycetes : Hymenium naked, spores in sets of four,

and borne on distinct sporophores. Hydnum auriscalpium and squamatum

(p/. 54, fig. 23). Polyporus perennis {jpl. 54, fig. 21). A species of

Polyporus, P. destructor, is one of those Fungi which cause the dry rot.

Boletus umbellatus (ipl. 54, fig. 22") ; B. edulis {fig. 22'') ; Cantharellus

cibarius {fig. 24) ; Agaricus fimetarius {fig. 25) ; A. campestris and squar-

rosus {fig. 26) ; A. procerus {fig. 27) ; and A. muscarius {fig. 28). The

genus Agaricus contains a great number of species, and includes some that

are highly poisonous, as well as others that are perfectly harmless. The com-

mon mushroom belongs here.

Order 3. Lichenes, the Lichen Family. Plants forming a thallus, which

is either foliaceous, crustaceous, or pulverulent, these difi*erent forms de-

pending on the mode in which the cells are developed and combined. The

reproductive organs appear on the frond in the form of protuberances of

various kinds, consisting of an outer layer of thick-walled roundish cells,

more dense than the tissue of the thallus, and of a difierent color ; and

of an internal medullary layer of paraphyses and sporangia, lying
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perpendicularly to the outer layer. The fructification gradually projects

more and more from the surface, and either remains covered with the outer

layer, or bursts through it. When it remains closed, there is a nucleus in

the centre. When the fructification bursts through the cortical or outer

layer, it expands in the form of shield-like disks, called apothecia or patellae,

or linear expansions called lirellae. Sometimes the cortical matter forms

a border round the fructification, at other times it grows up in the form of

a stalk, so as to give rise to the podetium. The young thecae (asci) contain

spores, varying from four to eight, or from twelve to sixteen. Occasion-

ally, the spores are in sets of two. Separated cells of the medullary layer,

of a green color, called gonidia, or gongyli, are considered as another kind

of reproductive organ. There is much uncertainty as to the real character

of the spherical or sub-spherical green bodies called gonidia, which are

characteristic of true lichens. When separated from the parent structure,

they are capable of forming new plants. Lichens are found in all quarters

of the globe, adhering to stones, rocks, trees, <fec. During their entire

grow^th, they appear to be capable of deriving most of their nourishment from

the atmosphere. They have the power of acting on hard rocks, so as to dis-

integrate them in process of time, and many of them contain much inorganic

matter in their composition. They all grow in the air
; none are found sub-

mersed.

Suh-order 1. Coiiiothalamece : pulverulent lichens
;
shields open, without a

nucleus, cavity filled with free spores.

Sub-order 2. Idiothalamece : shields closed at first, opening afterwards, con-

taining free spores in a nucleus composed of the gelatinous remains of the

paraphytes and sporangia.

Sub-order 8. Gasterothalamece : shields either closed ahvays, or opening

by bursting through the cortical layer of the thallus, the nucleus containing

the deliquescing or shrivelled sporangia.

Sub-order 4. Hymenothalamece : shields open, discoid permanent, nucleus

bearing the sporangia on its surface.

The economical value of some lichens is considerable. Cetraria islandica

{pL 54:, Jig. 31), or Icjeland Moss, contains a nutritious substance called lich-

enin. Cladonia rangiferina furnishes the principal winter food of the Reindeer.

Fig, 29 represents Cladonia pyxidata and verticillata. Parmelia parietina

(pi. 54, Jig. 30) contains a yellow coloring matter called parietin. Rocella

tinctoria {Jig. 32) furnishes part of the archil of commerce. Fig. 33 repre-

sents Usnea florida. The tripe de roche, a nutritious lichen found in the

Arctic regions of America, belongs to the genus Gyrophora.

Sub-class 2. ^theogamco or Cormogence.

Order 4. Hepatic^, the Liverwort Family. Plants having an axis

which either bears cellular leaves or is leafless, and is bordered by a mem-

branous expansion or thallus. Stomata are found in the epidermis of

some. The reproductive organs are : 1. Antheridia, which are either
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imbedded in the frond, or situated on rounded, sessile, and stalked receptacles.

2. Pistillidia, either inclosed in involucres and solitary, or occurring at the

edge of the frond, or on the lower side of stalked peltate expansions. Thecas

or developed pistillidia, having no operculum, opening irregularly, or by

four valves. Spores often mixed with spiral filaments called elaters. He-

terorhizal in germination. Terrestrial plants found in damp places, or

inhabiting water ;
some having a moss-like appearance. They are natives

both of cold and warm climates, and are generally distributed over the

globe.

Sub-order 1. Jungermanniece^ or scale mosses. Frondose or foliaceous

plants, terrestrial or on trees. Capsule dehiscent lengthwise into four valves.

Jungermannia, the principal genus, is represented by many species : Gym-
noscyphus, one of the true Jungermanniese, is represented in j)l' 54, fig. 43,

by G. repens.

Sub-order 2. Marchantiece. Frondose and terrestrial
;
perennial, growing

in wet places, with the fertile receptacle raised on a peduncle, capitate or

radiate, bearing pendent calyptrate capsules from the under side, w^hich

open variously, not four-valved. Elaters with two spiral fibres. Ex.

Marchantia polymorpha {pi. 54, fig. 44), very common ^n shaded, moist

places.

Sub-order 3. Anihocerotece. Terrestrial frondose annuals with the fruit

protruded from the upper side of the frond
;
perianth none. Capsule pod-

like, single or double-valved, with a free central columella. Elaters none or

I
imperfect. Ex. Anthoceros punctatus {pi. 54, fig. 42), found on wet slopes

and the sides of ditches throughout the United States.

Sub-order 4. Ricciece. ^Mostly frondose floating little annuals, with both

kinds of flowers, and the fruit immersed in the frond. No involucre, perianth,

nor elaters. Capsule bursting irregularly. Ex. Riccia.

Sub-order 5. Monoclece. Fruit, solitary capsular, opening laterally by a

longitudinal slit.
' Elaters, mixed with spores. Vegetation, foliaceous or

frondiform. Ex. Monoclea.

Order 5. Musci, Mosses. Plants having a distinct axis of grow^th, often

giving ofi" branches or innovations
;
no vascular system. Leaves minute and

imbricated, entire or serrated, sometimes with condensed cells, in the form

of ribs or nerves. Reproductive organs of two kinds : 1. Antheridia,

cylindrical or fusiform stalked bags, containing pow^lery matter and phy-

tozoa, and mixed with empty jointed filaments or paraphyses. 2. Urn-

shaped pistillidia, inclosed at first within a calyptra. which is ultimately

carried up with them, leaving often a sheath round the bottom of the fruit

stalk. These pistillidia finally become the thecse, or spore-cases, supported

on a stalk or seta, which has leaves at its base, called perichaetial leaves

;

on removal of the calyptra the theca is found to consist of a case with an

operculum or lid, which, w^hen it falls ofi", shows the mouth of the urn, either

naked or crowned with a peristome, consisting of one or more rows of teeth

(in number four, or a multiple of four), distinct or united in various ways.

In the centre of the theca is a columella, and the bag formed between it and

the parietes of the theca contains spherical cells, called spores, each of
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which divides into four small spores, or sporules, the germinating bodies.

In some cases the operculum remains persistent, and the thcca opens by-

four valves. At the base of the theca there is occasionally a fleshy

protuberance at one side, called a struma
;
or a swelling of the seta, called

an apophysis. The calyptra is sometimes split on one side (dimidiate), at

''other times it is entire or split into short clefts all around its base

(mitriform). Between the teeth of the peristome and the edge of the theca

an elastic ring or annulus is formed, and occasionally a horizontal septum or

epiphragm extends across the mouth of the thecse. The setae are sometimes

twisted, and so are the teeth of the peristome. Mosses are either erect or

creeping, terrestrial or aquatic plants, found in all moist countries, extending

from the Arctic to the Antarctic regions. They abound most in temperate

climates. They are among the first plants which appear on newly formed

islands.

Mosses have been divided into Pleiirocarpi^ those in which the fruit is

lateral, and Acrocarpi, whese the fruit is terminal. The principal North

American sub-orders are : Fontitialeai, Hypnacece^ LeskeacecB, NeckeracecE,)

PterogonacefB, BryacecE^ Meesiacece, Bar^tramiacece, Bu.vbaumiacecB,

PolytrichacecB, FissidenterB^ Leucohryacece^ Dicranacem^ TrichostomacecL,

TetraphidecB^ Orthotriceacem^ EncalyptecB^ Griinmiacece. WeissiacecE,

Splachnaceoi^ FunariacecB, PottiacecE^ GymnostomacecR, Sphagnacecc^

AndrccacecB^ and Phascaceca. Illustrations of one or two species of these

sub-orders are furnished by our figures. PL 54, fig. 41, represents

Climacium dendroides, one of the Hypnace^e found in woods on the

ground. Sphagnum acutifolium, or Peat-moss {fig. 39). This genus

furnishes most of the peat found in peat bogs, and employed for various

purposes.

Order 6. Lycopodiace.e, the Club 3Ioss Fa^nily. Stems creeping, or

corms ; annular vessels in the axis. Leaves imbricated, more or less

setaceous, sometimes subulate. Thecae axillary and sessile, one to three

celled, opening by valves or indehiscent ; often of two kinds, one round,

reniform, or crescentic, containing minute powdery matter, and called by

some antheridia, though perhaps erroneously ; the other of a roundish tetra-

hedal fbrm, inclosing a cell Avhich produces four spores capable of germi-

nating
; the spores are considered by some as equivalent to ovules, and the

mother-cell as an ovary or oophoridium. In Isoetes, the two kinds of repro-

ductive bodies are imbedded in the substance of the base of the leaf. They

are moss4ike plants, intermediate between ferns and mosses, and in some

respect allied to coniferous plants. They abound in warm, moist, insular cli-

mates. There are six genera, and about 200 species. Examples : Lycopo-

dium, Selaginella, Isoetes.

Some of the Lycopodiums are emetic and cathartic. The powdery

matter in the thecas is inflammable, and has been used as a substitute for

sulphur, under the name of Lycopode, or vegetable brimstone. It is also

employed to cover pills, so as to prevent their being acted upon by

moisture. Lycopodium squamatum, a Brazilian, and L. lepidophyllum, a

Mexican species, coil up into a ball during the dry season, and unroll
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during the wet season. Lycopodium clavatum, or common club-moss (pZ. 54,

Jig. 58.)

Order 7. Marsileace^, or Rhizocarpe^, the Pepperwort Family.

Stem Avanting, or a rhizome. Leaves often stalked, with the lamina

divided into three or more wedge-shaped pieces. Sometimes the lamina is

abortive
;
vernation circinate. Reproductive organs near the root, or along

the petiole, inclosed in an involucre ; these organs are of two kinds : 1.

Stalked or sessile clustered membranous sacs, containing minute granules,

which some consider as pollen : hence the bodies are called anthers. 2.

Membranous sacs, containing cells which divide into four, one only of which is

developed as a germinating bod}^ ; the sacs have been called ovule-sacs, and

the single developed cell is considered by some as an ovule which is impreg-

nated by the so-called pollen. The thecae are the bodies from which

germination proceeds, creeping or floating plants, found in ditches and pools

in various parts of the world, more especially in temperate climates. They
are not put to any important use. There are four genera, and upwards

of twenty species. Examples : Marsilea, Pilularia, Salvinia. Marsilea

quadrifolia {pi. 54, Jig. 47) ; Pilularia globulifera {Jig. 45) ;
Sahdnia natans

(pl.M,Jig.i6).

Order 8. Filices, or Ferns. Stem a rhizome, which creeps along or

under the surface of the ground, emitting descending roots and ascending

fronds (leaves), or which rises into the air so as to form an acrogenous

trunk. This trunk (stipe) is of nearly uniform diameter, is hollow in the

interior, marked on the hard outer rind by the scars (cicatrices) of the

leaves, and contains vascular bundles of woody, dotted, and scalariform

vessels, which are inclosed in hard plates, and are arranged in an irregular

manner. Sometimes the trunk is dichotomous. The outer fibrous

covering is formed by the bases of the leaves, and is thicker at the lower

than at the upper part of the stem. The leaves (fronds) have a circinate

(gyrate) vernation ; their veins are generally of equal thickness, and either

simple or dividing in a forked manner, or somewhat reticulated, and

occasionally stomata occur. Reproductive organs consisting of spore-

cases (thecae, sporangia), which arise from the veins on the under surface

of the fronds, or from their margin. Spore-cases either stalked, with the

pedicel passing round them in the form of an elastic ring, or sessile and

destitute of a ring. The thecae sometimes arise from the surface of the

frond, while at other times they spring from below, having a cuticular

covering in the form of an indusium or involucre. The clusters of thecas

are called sori. The margin of the frond sometimes is folded so as to cover

the thecae, and at times the whole frond is converted into clusters of

thecae. Certain cellular papillae, on the margin or upper surface of the

fronds, have been considered by some as antheridia, each of the cells

containing a spiral fibre. Link and others state, that among the young

thecae (pistillidia) filamentous bodies occur, which are equivalent to

stamens. Ferns are elegant, leafy plants, occurring chiefly in moist

insular climates, and abounding in the tropical islands. In mild and warm
climates they occur in the form of large tree-ferns, fifty to sixty feet
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high, which give a peculiar character to the landscape. The theca of ferns

has been looked upon as a modified leaf, having the same gyrate or circinate

development as the frond. Leaves have occasionally been produced in place

of thecse. Ferns having the thecae on the back of the frond, and furnished

with an elastic ring or band, are called dorsiferous and annulate : while those

having no thecal ring are exannulate.

Few of the ferns are used medicinally. They are in general demulcent

and astringent. Some yield food. The rhizome of Lastrea Filix mas,

Male-shield-fern, has been used as a vermifuge, especially in cases of

tape-worm. It contains starch, gum, saccharine matter, tannin, green

fixed oil, and resin. Its properties are ascribed to the fixed oil. The

rhizome has been used for tanning, and its ashes contain much carbonate

of potash. The syrup called capillaire, and certain pectoral mixtures, are

prepared from Adiantiim pedatimi and A. Capillus Veneris. The rhizome

of Pteris esculenta is used as food in Australia, and that of Marattia alata

in the Sandwich Islands. Many other species of Ferns are esculent. The
stems and leaf-stalks of Ferns are often covered with scales and with woody

matter. One {Davalia canariensis) is called Hare's-foot Fern on this

account ; and another {Aspidium Baromez) receives the name of Scythian,

or Tartarian-lamb, because, when prepared in a particular way, it resembles

that animal.

Sub-order 1. Donceece. Thecre united in masses, exannulate, opening

irregularly by a central cleft. Ex. Danaea.

Sub-order 2. Ophioglossece. TheciB collected _ into a spike, formed at the

edges of an altered frond, distinct, exannulate, two-valved. Examples,

Ophioglossum, Botrychium. Ophioglossum vulgatum (/>/. 54, fig. 57), very

rare in the United States, Botrychium lunaria {fig. 56).

Stib-order 3. Osmundem. Thecae dorsal, or forming a separate stalked

mass (an altered frond), distinct, with a terminal or dorsal ring, more or less

incomplete, bursting lengthwise by a regular slit. Examples : Osmunda, or

flowering fern, 0. regalis {jpl. 54:, fig. 55).

Sub-order 4. Hytnenophyllece. Thecge marginal or dorsal, nearly sessile,

distinct, annulate, ring horizontal, complete, sometimes oblique, bursting

lengthwise. Examples : Hymenophyllum, Trichomanes, Lygodium.

Sub-order 5. Polypodinece, or true Ferns. Thecae on the back of the

frond, pedicellate, or sessile, distinct, annulate, ring vertical, usually

incomplete, bursting irregularly and transversely. Aspidium filix mas
(pi. 54, fig. 50) : a, a frond ; b, rhizoma ; c, part of a frond, with sori

;

d, the indusium; e and /, closed and open thecae. Adiantum capillus

veneris {fig. 54 a)
; b, portion of the frond with sori ; c, opened theca.

Lomaria spicans {pi. 54, fig. 53) ; a, a fertile, and b, a sterile frond
; c, a

portion of a frond, with sori ; d and e thecae. Asplenium trichomanes

{fig. 51 «) ; b an opened theca. Scolopendrium officinarum {fig. 52)

;

«, a frond ; 6, a section magnified, showing two longitudinal sori ; c, an

opened theca. This species is found in the western part of New York.

Polypodium vulgare {fig. 49") ; a, frond ; b, rhizoma, with a frond stalk
;

c, portion of frond magnified ; d, magnified sorus ; e, theca
; /, the same
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burst open. This species is common in the United States. Ceterach

officinarum {Jig. 49*) ;
C leptophylla {fig. 48.)

Order 9. EauisETACE^, Horse tails. Stem striated, hollow, usually

branched, containing much silica in its composition, articulated, the joints

being separate, and surrounded by a membranous toothed sheath. There

are no true leaves, green-colored branches having a straight vernation,

occupying their place. The cuticle exhibits a longitudinal series of

stomata. A spiral structure is observed in some of the vessels. Reproduc-

tive organs collected into cones
; spore-cases (thec^e or sporangia) attached to

the lower surface of peltate polygonal scales, and opening by an internal

longitudinal fissure
;
spores in the form of rounded cells, surrounded by two

elastic club-shaped, hygrometric filaments, or elaters. Plants, with simple or

branched stems, the branches being jointed and placed in whorls at the

articulations of the stem, each whorl consisting of as many branches as there

are teeth in the sheath. Found in ditches, lakes, and rivers, in various parts

of the world.

From the quantity of silicic acid contained in them, some of the species

of Equisetum are used in polishing woods and in scouring utensils. The

spiral filaments which surround their spores are interesting objects under

the microscope, exhibiting marked movements according to the moisture

or dryness of the atmosphere around them. The stomata are arranged in

lines on the cuticle. In Equisetum hyemale^ often called Dutch rushes^

the silicious stomatic apparatus is w^ell seen after the action of nitric acid on

the stem. There are regular rows of tubercles of a silicious nature, in each

of which is a transverse fissure, and at the bottom of the fissure a stoma is

placed, with its opening at right angles to that of the tubercle. Each

portion of the stoma has a pectinated (comb-like) appearance. The distinctions

between the species of Equisetum are founded on the nature of the fertile

and barren stems, the number of striae or furrows, and the number of teeth at

the articulations.

There is but a single genus Equisetum, represented in North? America by

numerous species. One of these is Equisetum hyemale ; another is E.

limosum [pi. 54:, fig. 59).

Section B. Phanerogamous Plants.

Class 2. Monocotyledones, Juss. Endogence^ D. C. Amphibrpa, Endl.

In this great class the plants have a cellular and vascular system, the

latter consisting partly of elastic spiral vessels. The woody stem is usually

more or less cylindrical, simple, and unbranched. There is no true

separable bark, no concentric zones, and no true pith. The wood is

endogenous, i. e. increases by additions which first tend towards the centre,

and then curve outwards in an interlacing manner towards the circum-

ference, where much hard ligneous matter is deposited, so as to make the

exterior the hardest part. The development of the stem usually takes
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place by a single central and terminal bud
;
occasionally lateral buds arc

produced, and at times the stem is hollow. The leaves are parallel-veined,

except in the sub-class Dictyogens, where a kind of reticulation is visible.

The parts of the flower are arranged in a ternary manner, and they are

often petaloid. sometimes scaly or glumaceous. The ovules are contained

in an ovary, and are fertilized by the application of the pollen to the

stigma. The embryo has one cotyledon, and the germination is

endorhizal.

Suh-class 1. GlumacecB.

Flowers glumaceous, consisting of bracts or scales, which are imbricated,

and not arranged in true whorls. . Leaves with parallel veins.

Order 10. Gramine^, the grass family. Flowers usuall}^ ^ , sometimes

unisexual or polygamous ; one, two, or more (some occasionally abortive)

are attached to a common axis, and inclosed within bracts, the whole

together forming a locusta or spikelet. The outer imbricated bracts are

called glumes ; they are usually two, sometimes one, rarely Avanting, and

often unequal. They are either awned (aristate) or awnless (muticous).

The bracts inclosed within the glumes are called palese or glumellae
; they

immediately inclose the stamens, are usually two, the lower being simple,

and the upper being formed of two, united by their margins. The

innermost set of bracts consist of two or three hypogynous scales

(squamul^e, glumellulae, or lodiculae), which are either distinct or

combined, and are sometimes wanting. Stamens hypogynous, from one to

six, or more ; anthers dithecal, versatile. Ovary simple
;
ovule ascending,

anatropal ; styles, two or three, sometimes united ; stigmas feathery or

hairy. Fruit a caryopsis. Seed incorporated with the pericarp ; embryo

lenticular, lying on one side of the farinaceous albumen, near its base

;

endorhizal in germination. Herbaceous plants, with cylindrical, hollow,

and jointed stems, called culms
;
alternate leaves, with a split sheath and a

membranous expansion at the junction of the petiole and blade, called a

ligule, the collection of flowers (locustag) being arranged in spikes, racems,

or panicles.

Grasses are found in all quarters of the globe, and are said to form about

jV part of known plants. In tropical regions they sometimes assume the

appearance of trees. They generally grow in great quantity together, so

as to receive the name of social plants. The order has been divided into

numerous sections, founded on the number of flowers in a spikelet, their

hermaphrodite, unisexual, or polygamous nature, the number and form of

the difi'erent sets of bracts, and the nature of their fruit.

This is one of the most important orders in the vegetable kingdom,

whether we regard it as supplying food for man, or herbage for animals.

To the former division belong the nutritious cereal grains, as wlieat

{Triticum\ OdA^s {Avena\ Barlej {Ho7^deum), 'Rje {Secale), B^ice {Orj/za),

Maize {Zea\ Guinea-corn and Millet {Sorghum and Panicum) ; to the

latter the various pasture grasses, as Rye-grass {Lolium), Timothy-grass
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(Phleum), Meadow-grass {Poa), Cock's-foot-grass (Dactj/lis), Sweet-
vernal-grass {Anthoxanthum), Fescue {Festuca), Dog's-tail-grass {Cyno-
surus), &c. The grains of many other grasses are used for food.

Zizania aquatica supplies a kind of rice, in the North-western States
;

Setaria gernianica yields Grerman millet ; Panicum iniliaceum gives a

kind of millet in India, and Andropogon sorghum is known as Durra,
an Indian grain. Phalaris canariensis is the source of the common
canary-seed. The cereal grains have been so extensively distributed by
man. that all traces of their native country are lost. They seem to be in

many instances examples of permanent varieties or races kept up by
cultivation. Their grain, or caryopsis, contains a large amount of starch

and gluten. Their grasses used for fodder in some parts of the world

attain a large size, such as Aiithistuia australis, the Kangaroo-grass

of New Holland, Tripsacum dactyloides^ the Gama-grass of Mexico, and
Dactylis ccBspitosa, the Tussac-grass of the Falkland Islands. Some of

these are five or six feet in height, and are, nevertheless, sufficiently

delicate to be used as food for animals. The Tussac has been introduced

into England, and thrives well in peaty soils within the influence of

the sea-spray. It promises to be a valuable grass in the Hebrides of

Scotland.

Sugar is a valuable product obtained from many grasses. It has been

produced in Italy from Sorghum saccharatum^ Sweet Sorgho
; in China,

from Sacchariim sinense : in Brazil, from Gynerium saccharoides ; in the

Y/est Indies, from Saccharmn violaceum : and in many other parts of the

world, from aS*. officinarum. The two last are commonly known as sugar-

cane, and they are generally considered as varieties of a single species,

Saccharum officinarmn^ which is now widely spread over various parts of

the world. Six or eight pounds of the saccharine juice of the plant furnish

one pound of raw sugar. The recent discoveries of Melsens and others,

however, promise a much greater yield than this.

Tribe 1. Andropogonece. Spikelets bifloral : inferior flowers always incom-

plete. Pale^ more delicate than the glumes, most often transparent.

This tribe is of great interest from containing the genus Saccharum, or

sugar-cane, the principal species of which, S. officinale, is shown on

pi. 5o,Jig. 8. Here the figures, a to c, represent the entire plant in various

stages : d to g, pieces of the stalk
;
and h, the flowers

;
lA, three spikelets

with a single flower below. Species of Sorghum furnish broom corn (aS'.

saccharatum), guinea corn {S. cermmm), and Indian millet {S. vidgare).

Tribe 2. Rotboslliacece. Spikelets, uni- or bi-floral, rarely trifloral, lodged

in an excavation of the axis or rachis, sometimes solitary, sometimes

geminate
;

the one pedicillate, the other subsessile. One flower in all the

bifloral spikelets (either superior or inferior) very often incomplete.

Olumes one or two, occasionally none, most generally coriaceous. Paleae

membranaceous, rarely bearded. Styles one or two, sometimes very short, or

none. Rachis more generally articulated.

TiHbe 3. Hordeacece. Spikelets, several- (rarely one-) flowered, sessile on

opposite sides of a zig-zag, channelled and toothed, sometimes jointed
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rachis, forming a solitary spike. Glumes horizontal, often side by side in the

same plane, sometimes deficient. PalocTe, either pointless or the lower some-

times tipped with a straight awn or bristle.

The principal genera are Hordeum, Secale, Triticum. Hordeum vulgare

and disticum constitute common barley. Rye is Secale cereale, and the com-

mon wheat is Triticum vulgare.

Tribe 4. Festiccacecc. Spikelets several- (few- or many-) flowered, panicled,

the uppermost floAver often imperfect or abortive. Paleag pointless, or the

lower sometimes tipped with a straight (not twisted nor deeply dorsal) awn or

bristle. Stamens one to three. SquamuljB two.

The common cheat, or chess, Bromus secalinus, belongs to this tribe.

Also, the orchard-grass, Dactylis glomerata ; Rattlesnake-grass, Glyceria

canadensis : meadow or spear grass, Poa annua and pratensis
;
Blue grass,

or Wire grass, Poa compressa. False red-top grass, Poa serotina ; Fescue

grass, Festuca elatior and pratensis. The bamboo, Bambusa arundinacea, is

represented m pi. 55, Jig. 10.

Tribe 5. Avenacem. Spikelets two, several-flowered, panicled, the terminal

flower mostly imperfect. Glumes and palese, thin and membranaceous, or

chartaceous, the lower palea bearing a twisted or bent awn on the back. Sta-

mens three. Squamulse two.

The common oat, Avena sativa, the skinless oat, A. nuda, and the Hair-

grass, Aira csespitosa and flexuosa, belong to this tribe.

Tribe 6. Chlorideoi. Spikelets (rarely one-flowered) usually several-flowered,

with the upper flowers imperfect, disposed in one-sided spikes. Glumes per-

sistent, the upper one looking outward. Rachis or axis jointless. Spikes

usually racemed or digitate. Stamens two or three.

Here belong the Cord grass, Spartina cynosuroides, and other well-known

species of Spartina ; the crab grass, Eleusine indica, and the Bermuda grass,

C^modon dactylon.

Tribe T. Pappophorece. Spikelets two, many-flowered. Superior flowers

abortive. Two glumes and two palese, membranaceo-herbaceous. Lower palea,

three, meltifid, the divisions subulate awned. The principal genera are Am-
phipogon, Diplopogon, Triraphis, Pappophorum, Cottea, (fee.

Tribe 8. Arimdinacece. Spikelets sometimes unifloral with or without

the pedicel of a superior flower, sometimes multifloral. Flowers most

frequently covered or surrounded at their base with long, soft hairs, two

glumes and two membranaceo-herbaceous paleae, the glumes often equal or

superior to the flowers in length, the inferior palea awned or pointless.

Plants generally elevated.

Tribe 9. Agrostidece. Spikelets flowered, perfect, sometimes with the

abortive pedicel or rudiment of a second flower above, panicled, or the panicle

sometimes contracted into a dense cylindrical spike or head. Stamens not

more than three.

Here belong the fox-tail grasses, Alopecurus
;
Timothy grass, or Herds'

grass of New England, Phleum pratense
;
Rush grass, Vilfa

;
Bent grass,

Agrostis ;
Red-top, or Herds' grass of Pennsylvania, A. vulgaris

;
(fee.

Tribe 10. PanicecB. Spikelets two-flowered ; inferior flower incomplete.
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Glumes more delicate than the palese, paleae more or less coriaceous or

chartaceous, most frequently awnless
;

the lower concave. Caryopsis

compressed parallel with the embryo.

Tribe 11. PhalaridecB (of Kunth). Spikelets hermaphrodite, polygamous,

rarely monoecious, sometimes one-flowered, with or without the rudiment

of another .superior flower ; sometimes two-flowered, the two flowers her-

maphrodite or male ; sometimes two- or three-flowered, terminal flower fer-

tile, the others incomplete. Grlumes most generally equal. Paleae or glu-

melles often lustrous, and hardened with the fruit. Styles or stigmata most

generally elongated.

The principal genera are Alopecurus, Phleum, Holcus, Phalaris, An-

thoxanthus, Cr^^psis, &c. Zea mays or Indian corn likewise belongs to this

tribe.

Tribe 12. OryzecB : the Rice Tribe. Spikelets unifloral, glumes fre-

quentl}' wanting, or two to three floral ; one or two lower flowers unipa-

leaceous, neutral : the terminal flower fertile. Pale^ stiffly chartaceous

;

stamens one to six.

It is in this tribe that we find the genus Oryza, one species of which, 0.

sativa, furnishes the rice of commerce. This is represented in pi. 55, fig.

9, where a to c exhibit an entire plant cut into three parts ; d is the mountain

rice, by some considered as a separate species under the name of 0.

montana : e, the flower
; /, two grains of the mountain rice

; g; a caryopsis

of the common rice
; h to k, hulled grains ; /, a caryopsis of the common

rice. The original abode of the rice plant is to be found in Southern Asia,

thence having been transplanted to various parts of the globe. There are

three varieties of rice known in commerce : 1, the Egyptian rice, white and

coarse grained, often mixed with salt to keep ofi" insects
; 2, the American

rice, principally from the Carolinas, like the preceding, but clearer, and

preferred above all the other varieties ; 3, the Italian rice, generally shorter

and thicker than the rest, with furrowed grains. Other genera are Leersia

and Zizania, the latter furnishing the wild rice of the northern lakes (L.

aquatica).

Order 2. Cyperace.^, the Sedge Family. Flowers hermaphrodite or

unisexual, generally without a perianth. Each flower furnished with a

solitary bract (glume or scale). These bracts are imbricated upon a common

axis, and the lowermost are often empty. Occasionally they inclose two or

three opposite membranous bracts or glumes. (In the female flower of

Carex, the two inner bracts receive the name of Perigynium.) Stamens

hypogynous, definite, one to twelve
;

anthers dithecal, innate. Ovary one-

celled, often surrounded by hypogynous bristles (setae), which are probably

abortive filaments
; ovule erect, anatropal ; style single, two- to three-cleft

;

stigmas undivided, sometimes bifid. Fruit a crustaceous or bony achaenium

or nut ; embryo lenticular, inclosed within the base of fleshy or farinaceous

albumen
;

plumule inconspicuous. Grass-like herbs with fibrous roots.

Their stems are solid, often without joints, sometimes creeping, frequently

angular. The leaves are narrow, and their sheaths are entire, not slit.

They are found in all quarters of the globe, and in various localities, from
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ttie sand on the sea-shore to the tops of the mountain. Many of them occur

in marshy ground.

None of the plants of the order possess important medicinal qualities.

The creeping stems of Carex arenaria^ disticha, and hlrta^ are diaphoretic

and demulcent, and have been used in medicine under the name of German

Sarsaparilla. Papyrus aiitiquonun is the Papyrus of the Nile, the cellular

tissue of which was used in the manufacture of paper. The species of

Eriophormn are called cotton-grass, on account of the woolly-like substance

which is attached to the base of the ovary. Some species of Cyperns have

tubers at the lower part of their stems, which are used as food. The roots

of Cyperus longus have been used as bitter and tonic remedies, while those

of C. odoratus are aromatic. Some species of Scirptcs are used for making

chair bottoms. Some of the Carices, with their creeping stems, tend to bind

together the loose sand on the sea-shore.

Tribe 1. Caricece. Flowers monoecious in the same (androgynous) or

separate spikes, sometimes dioecious
;
proper perianth none. Achenium in-

closed in a sac (composed of two united inner scales, j)erigynmm)^ lenticular

or triangular. The most important genus in this tribe is Carex, represented

by a vast number of species.

Tribe 2. Elynece. Flowers mono-diclinous, perigone, none or multisetaceous,

setae glabrous or soft ; caryopsis trigonal, bearing on its summit the base of

the style which there forms a kind of rostrum or beak. Examples : Trilepis,

Elyna, Kobresia.

Tribe 3. tScleriece. Flowers monoecious ; the fertile spikes one-flowered.

the staminate several-flowered. Example : Scleria or nut rush.

Tribe 4. Rh/ynchosporece. Flowers hermaphrodite or polygamous, few or

one-flowered : perigone provided with stiff setae, ciliated or plumose
;
caryopsis

cartilaginous or crustaceous. There are two sub-tribes, one of which has

Khynchospora for its type, the other Schoenus.

Tribe 5 Cladiece. Flow^ers hermaphrodite, perigone none ; caryopsis

bony, thick, very hard, often expanded at the summit, naked or surmounted by

the base of the style. Ex. Cladium, Lamprocarya, (fee.

Tribe 6. Chrysitrichecc. Flowers androgynous, monocarpous : perigone

proper, without a disk ; caryopsis crustaceous, globular, wrinkled at the

summit. Ex. Chrysithrix and Lepironia.
"

Tribe T. Hypolytrem. Flowers perfect: the scales, many-ranked, each

covering a floAver provided with its own (one to four) proper scale-like bract-

lets. True perianth none. Examples : Lipocarpha, Platylepis, Hemicarpha,

Diplasia.

Tribe 8. Fiiirenece. Flowers perfect : the scales many-ranked (regularly

imbricated on all sides), each covering a naked flower. Perianth, chiefly

double, viz., of three ovate scale-like sepals on claws, alternating with three

small bristles. There are three sub-tribes : 1. Melanocranideie ;
2. Hemi-

chlaeneae
;
and 3. Ficinieae. Fuirena is the type of the latter.

Tribe 9. Scirpece. Flowers perfect : the scales regularly several-ranked,

all, or all but the lowest, covering a naked flower. Perianth of bristles, or
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hairs, or none. Ex. Isolepis, Scirpus, Eriophorum ; Eriophorum angusti-

folium {pi. 55, fig. 6), a, flower, 6, fruit.

Tribe 10. Cyperece. Flowers hermaphrodite, few or many : generally from

one- to three-flowored
;
perigone rarely present, setaceous ; caryopsis crusta-

ceous, compressed, sometimes mucronate, rarely cuspidate. The most cele-

brated species of this tribe is the Papyrus antiquorum, or the plant furnishing

the papyrus of the ancients
( pi. 56, fig. 9). Another w^ell-known genus is

Cyperus. C. officinalis {pi. 55, fig. 7) a, the lower part of the stalk
; b, the

upper part ; c, a scale
;

d, the reproductive apparatus.

tSub-class 2. Petaloidece.

Flowers having usually a perianth consisting either of verticillate leaves,

which may sometimes be separated into calyx and corolla, and are often

colored (petaloid), or of a few whorled scales. Occasionally the perianth is

abortive.

a. Flowers Incomplete, often Unisexual, without a Proper Perianth, or with

a Few Verticillate Scales.

Order 12. Restiace^, or Eriocaulonace^, the Restia, or Cord-Rush

Family. Flowers frequently unisexual, perianth glumaceous, sometimes none.

Stamens definite, perigynous when two or three in number opposite the inner

glumes
;
anthers usually one-celled. Ovary one or more celled, sometimes

composed of several carpels ; ovules solitary, pendulous
;
styles and stigmas

two or more. Fruit capsular, or nucumentaceous. Seeds pendulous : embryo

lenticular, outside mealy albumen, remote from the hilum. Herbs or under-

shrubs, with narrow, simple leaves, or none, naked or sheathed columns, and

spiked or capitate bracteated flow^ers. They are found chiefly in America and

New Holland. They have few properties of importance. The tough, wiry

stems of Willdenovla teres, and some Restias, are used for making baskets

and brooms. Eriocaulon septangulare is a native of Britain and of North

America.

Order 13. Naiadace^, or Potame^, the Naias, or Pondweed Family.

Flowers hermaphrodite or unisexual. Perianth of two or four herbaceous

or scaly pieces, often deciduous, sometimes none. Stamens definite, hypo-

gynous. Ovary free, of one or more carpels
;
ovule solitary ; style one or

none ; stigma entire, rarely two- to three-parted. Fruit dry, one-celled,

usually indehiscent. Seed solitary, erect, or pendulous, exalbuminous : embryo

straight or curved, usually with a lateral slit for the plumule ; radicle large.

Plants living in fresh and in salt water, having cellular leaves with parallel

veins and inconspicuous flowers. They are found in various parts of the

world. They have no properties of importance. Zostera "inarina is

used in the dried state for stuffing mattresses, and has been recommended

for hospitals. There are nineteen known genera, and upwards of seventy

72



BOTANY. 73

species. Ex. Naias, Zannichellia, Potamogeton, Ruppla, Zostera, all of Avliicli

have North American representatives.

Potamogeton 7iatans, or common pondweed, is abundant along the shores

of still waters {pi. 55, Jig: 1), a, the plant ; b, a flower
; c, a sepal seen from

behind ; d, the same with the stamen from the inside ; e, the four pistils
;

f, a fruit
; g, longitudinal section of the same, j^ostcra 7/iarina {fig- 3), a,

a plant reduced
; h, the upper part of a fertile branch

; c, an opened spatha

with the inclosed spadix
; d, the lower part of a fruit-bearing spadix in the

spatha; e, an anther from behind
; /, ovary

; g, ovary opened, showing the seed
;

A, the seed ; I, section of the seed showing the embryo.

Order 14. Aroide.e, the Arum Family. Flowers generally miisexual,

rarely bisexual, inclosed within a spatha, and usually on a spadix, having

male flowers at its upper part, female below, and abortive floAvers between

them. Perianth either 0, or in the y flowers rudimentary and scaly.

Stamens definite or 00, hypogynous ;
anthers extrorse. Ovary free, one- to

three- or more-celled ; ovules solitary or numerous
;
style short or ; stigma

simple. Fruit succulent or dry, indehiscent, uni- or pluri-locular : seeds one

or several ; embryo in the axis of fleshy or mealy albumen, sometimes with

a lateral cleft for the plumule
;
radicle usually next the hilum. Herbaceous

or shrubby plants, often with, tubes or creeping rhizomes, leaves sheathing

at the base, and having parallel or branching veins. They occur in dry and

marshy places, and in lakes in various parts of the world, abounding in the

tropics.

This order has been variously subdivided
;
the most convenient division for

our purpose, however, is into four sub-orders.

Sub-order 1. Pist'iece {Leinnacece) or Duckweeds. Flowers j ? naked,

inclosed in a spatha without a spadix, ovary one-celled, ovules two or more,

fruit membranous or capsular. Examples : Pistia, and Lemna or duck-

weed.

Sub-order 2. Acorecc. Flowers ^ having usually a scaly perianth, ar-

ranged on a spathaceous spadix, ovules one or more, fruit a berry. Examples :

Symplocarpus (S. foetidus or skunk cabbage) ; Orontium (0. aquaticum, never

wet, or Golden club) ; and Acorus. A species of this latter genus, Acorus

calamus, found both in Europe and America, furnishes the calamus or sweet

flag, so much sought after by boys, and a favorite food of the muskrat (Fiber

zibethicus). This specious of Acorus is shown m pi. ^5. Jig. 4; «, an entire

plant ; 6, a spadix ; c, a flower from above
; d, the same from below

; e, an

unripe fruit
; /, the same in vertical and g in transverse section

; h, a leaf

cut across (right hand of the plate).

Sub-order 3. Typhirieae. (Typhaceae). Bulrushes or Cat-tails. Marsh

herbs, Avith nerved and linear sessile leaves, and monoecious flowers on a

spadix or in heads, destitute of proper floral envelopes. Fruit nut-like when

ripe, one-seeded. Seed suspended, anatropous
; the embryo straight in

copious albumen. There are but two genera, Sparganium and Typha.

Typha latifolia is the common cat-tail of the swamps ( pL 55, Jig 5) ; a.

the spadix with its spatha
; 6, a cross-section of the male spadix ; c, a male

flower.
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tSub-order 4. Ai^inece. Naked flowers with a spadix and spatha, i ?.

anthers sessile, ovules several, fruit succulent, seeds pulpy, Arum triphyllum

is the well known Indian Turnip
;

A. maculatum, or the European Wake
Robin, is represented in pi. 55^ Jig. 2 ; a, the entire plant, b, the spadix with

its flowers ; c, anther ; d, the disk ; e, an ovary
; /, the lower part of the

spadix with fruit
; g, one of the fruit cut transversely ; h, a seed in longitu-

dinal section. Other genera are Peltandra, Calla, Collocasia, Calladium.

Order 15. Pandanace^ or Screw Pines. Flowers unisexual or polyga-

mous, covering the whole of the spadix. Perianth 0, or a few scales. Male

flowers : stamens numerous : filaments with single anthers, which are two- to

four-celled. Female flowers : Ovaries one-celled, united in parcels ; ovules

solitary or numerous, anatropal ; stigmas sessile, equal to the carpels in

number. Fruit either fibrous drupes collected into parcels, or berries. Seeds

solitary in the drupes, numerous in the berries
;
embryo at the base of fleshy

albumen
;
radicle next the hilum. Trees or bushes, sometimes with adventi-

tious roots, long, imbricated, amplexicaul leaves, usually Avith spiny margins

and backs. Natives of tropical regions.

The flowers of some of the plants are fragrant, and their seeds are some-

times used as food. The juice has in some instances astringent properties.

The species of Pandanus are remarkable for their aerial roots, with large cup-

like spongioles. These roots are sent out regularly from all parts of their

stems, and appear like artificial props. Their spermoderm has numerous

raphides. Their leaves are arranged in a spiral manner in three rows, and in

their aspect they have some resemblance to those of the pine-apple, hence the

name screw-pine. Pandanus candelabra is the chandelier-tree of Guinea,

and is so called on account of its mode of branching.

This order is divisible into two sub-orders.

Sub-order 1. Cydantheoi. with fan-shaped or pinnate leaves. Flowers most

generally provided with a perianth. Examples : Carludovica, Cyclanthus,

Nipa, Wettinia.

Sub-order 2. Eupandanece. Leaves simple or undivided, perianth none.

Examples : Pandanus, Freycinetia.

b. Perianth free, Ovary superior, Flowers usually hermaphrodite.

Order 16. BuTOMACEiE, the Flowering-rush Family. Perianth of six

parts, in two verticils ; outer usually herbaceous
;
inner petaloid. Stamens

definite, or 00, hypogynous. Ovaries three, six, or more, distinct or united,

one-celled ; ovules 00 ;
stigmas simple, as many as the carpels. Fruit con-

sisting of several follicles, which are either distinct and beaked, or combined.

Seeds 00, minute, attached to the whole inner surface of the pericarp, exalbu-

minous ; embryo often curved like a horse-shoe
;

radicle next the hilum.

Aquatic plants, often lactescent, with parallel-veined leaves, and frequently

umbellate flowers. They are chiefly found in northern countries, and some of

them have acrid and bitter properties. The principal genera are Butomus,

Limnocharis, and Hydrocleis.

Order 17. Alismace^, the Water plantain Family. Perianth in six
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divisions and two verticils
;

outer whorl usually herbaceous
;
inner usually

petaloid ; sometimes the perianth is wanting. Stamens definite or 00,

hypogynous ;
anthers introrse or extrorse. Ovaries, three, six, or more,

distinct or united ; ovules erect or ascending, solitary or in pairs. Styles

and stigmas equal to the number of carpels. Fruit of several dry, in-

dehiscent carpidia. Seeds from one to two in each carpel, exalbuminous,

embryo straight, or curved like a horse-shoe
;
radicle next the hilum. Plants

growing in flowing or stagnant water, usually with a creeping rhizome, paral-

lel-veined leaves, and hermaphrodite or unisexual flowers. Natives both of

tropical and temperate regions.

Sub-07'der 1. Jimcaginecc. Calyx and corolla colored alike (greenish). Seed

anatropous, with a stright embryo. Leaves petiole-like, without a blade. Ex-

amples : Triglochin, Scheuchzeria.

Sub-order 2. Alis?nece. Calix green and persistent. Corolla white and

deciduous. Seed campylotropous ; embryo bent double, or hook-shaped.

Leaves commonly furnished with a blade. Examples : Alisma, or water-

plantain, Echinidorus, and Sagittaria. Sagittaria variabilis (sagittifolia) is

distributed throughout North America ; the rhizomes are used as food by the

Oregon Indians.

Order 18. CommelynacEtE, the Spider-wort Family. Perianth in two

verticils ;
outer (calyx) herbaceous and tripartite ; inner (corolla) petaloid,

tripartite, or trifid. Stamens six or fewer hypogynous, some of them oc-

casionally abortive or deformed ; anthers introrse. Ovary three-celled

;

ovules few in each cell ; style one ; stigma one. Fruit a two- or three-

celled, two- or three-valved capsule, with loculicidal dehiscence. Seeds

often in pairs, with a lateral or linear hilum ; embryo pulley-shaped, an-

titropal in a cavity of fleshy albumen, remote from the hilum. Herbs with

flat narrow leaves, which are usually sheathing at the base. Natives

chiefly of warm climates. Some have fleshy rhizomes, which are used

for food.

Examples : Mayaca, Tradescantia (T. virginica, or spider-wort), and Com-

melyna. C. tuberosa, from Mexico {pi. 57, fig. 3), a, the stalk with leaves

and flowers
; 6, the tuberous root ; c, the calyx with the stamens and pistil

:

d and e, stamens
; /, the pistil

; g, the stigma.

Order 19. Palm^, the Palm Family. Flowers bisexual, or unisexual, or

polygamous. Perianth six-parted, in a double row ; three outer (calyx)

fleshy, or leathery and persistent ; three inner (corolla) often larger, and

sometimes deeply connate. Stamens six, rarely three, sometimes 00. in-

serted into the base of the perianth. Ovary free, one- or three-celled,

usually composed of three carpels, which are more or less completely

united ; ovules from one to three. Fruit drupaceous, or nut-like, or bac-

cate, often Avith a fibrous covering. Seed with cartilaginous or horny

albumen, which is often ruminate, or furnished with a central or lateral

cavity ; embryo small, cylindrical, or flat in the cavity of the albumen, remote

from the hilum. Arborescent plants, with simple, rarely branched trunks,

marked with the scars of the leaves, which are terminal, pinnate, or fan-

shaped, with plicate vernation, and parallel simple veins, and often spiny
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petioles. Flowers on a terminal, often branched spadix, inclosed in a one-

or many-valved spatha. Natives of tropical regions chiefly, and imparting

to them much of their botanical physiognomy. Most of thena . have un-

branched stems, attaining sometimes a height of 180 feet, and sending

out clusters of large leaves, from the axils of which bunches of flowers

proceed. Although the flowers are small, still the inflorescence, taken

collectively, has often a most imposing aspect. Humboldt describes their

effect on the landscape in glowing colors, and Martins has illustrated the

order by splendid delineations. Linnagus called them the Princes of the

vegetable kingdom. Lindley states that there are seventy-three known
genera, and four hundred species

;
but this estimate probably falls short of

the total amount, for much still remains to be done in the elucidation of the

species. They have been divided by Martins into various tribes, depending

chiefly on the nature of the ovary, ovules, and fruit ; and sections are form.ed

according as the leaves are pinnate or flabelliform, and the stems are spiny

or not.

The species of this order are eminent not only for their beauty but for

their utility. Distributed over the tropical portions of the entire globe, they

in many cases form the entire dependence of whole tribes. Every portion

of these plants is applied to some important end
;
water-pipes are made of

the hollow trunks, while those that are more solid furnish an excellent

building material of great strength. Canes, umbrella and fan handles, and

numerous other articles, are made of palm-wood. The density of palm-

w^ood varies greatly, the lightest being that of the Date Palm (0.3963), and

the heaviest that of Astrocaryum murumuru (1.1380). The progress of age

causes the deposit of large quantities of starch in the form of fine powder in

the trunks of some palms. This, the sago of commerce, is obtained chiefly

from the species of Metroxylon, as also of Car3^ota, Boras sus, Arenga,

Phoenix, &c. The juice of many Palms contains a large quantity of sugar

(Jagery) which may be collected for economical purposes, or else used in the

manufacture of various arracks and other intoxicating liquors. A substance

called Toddy is obtained from the spathes of Cocos nucifera, of medicinal

value in tropical constipation.

The leaves of the large palms are used in covering houses, the petioles for

various purposes. The fruit of various species is an important article of

alimentation
;

the date is derived from Phoenix dactylifera ; the common

cocoa-nut from Cocos nucifera
;
the double cocoa-nut from Lodoicea seychel-

larum. The fruit of certain species furnishes palm oil, that from Elais

guineensis being distinguished from the rest by the presence of palmic acid.

Medicinal substances are, catechu from the betel nut or fruit of Areca

catechu (to be distinguished from the true catechu, which is derived from a

species of Mimosa); dragon's blood from Calamus draco: bdellium from

Hyphsene thebaica. Wax also is furnished by several species, occurring in

the form of a thin coating on the leaves or trunk. The principal wax

producing palm is Copernica cerifera, a Brazilian species yielding the car-

nauba wax. Others are Ceroxylon andicola, Ceratolobus glaucescens, &c.

Finally, the fibres of some species yield valuable textile materials, and
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the hard albumen of the fruit of Phytelephas macrocarpa, known as vegetable

ivory, is used for the same purposes as true ivory.

The tribes into which the Family of Palm^X) is divided are : 1. Arecineob.

Examples : Euterpe, Oreodoxa, Areca, Morenia, Iriartia, Caryota, <fcc. 2.

Lepidocaryinea!^ of two subdivisions, one with pinnate leaves embracing

Calamus, Sagus, Metroxylon, (fcc, the other with the leaves fan-shaped,

Mauritia and Lepidocarjmm. 3. Borassinecc ; {a, Leaves pinnate) Borassus,

Lodoicea, Latania, Douma, &c.
;

(6, leaves flabelliform) Vouay, Iguanura,

Geonoma, &c. 4. CoryjyhinecB ; sub-tribe a. SabaluiecB, Corypha, Brahea,

Copernicia, Sabal, Chamaerops, (fee. ; sub-tribe b. Phmnicinect. Examples :

Phoenix. 5. Cocoinecn. Examples : Desmoncus, Guilielma, Acrocomia,

Astrocaryum, Attalea, El?eis, Cocos, Maximiliana, Syagrus, &c.

PL 56, jig. 2. Phoenix dactylifera or date palm : a, spadix ; &, male

flowers
; c, female flowers

; d [e m the plate), a single female flower
; e. an-

ther
; /, a male flower

; g^ the three pistils
; /i, the fruit ; i, a section of fruit.

PL b^, fig. 1. Cocos nucifera or cocoa-nut ; «, pinnula : 6, portion of the

spadix in its spatha ; c, portion of the spadix ; c?, the nut ; e. the same in

longitudinal sections excepting the nucleus
; /, g. h, various parts of the fruit

;

i, the germ ; k-s, various parts of the flowers.

PL 56, fig. 7. Areca catechu, or areca palm. Fig. 3. The sago palm,

Sagus farinifera : a, a portion of the spadix
; b, a fruit in its natural position :

c and d, the fruit in transverse and longitudinal sections
; e and /, male

flowers
;
g-m, female flowers.

Order 20. Juncace^, the Rushes. Perianth six-parted, more or*less

glumaceous. Stamens six, inserted into the base of the segments, sometimes

three, and opposite the outer segments
; anthers two-celled, introrse. Ovary

one- to three-celled ; ovules 1, 3, or many in each cell, anatropal ; style

one
;

stigmas generally three, sometimes one. Fruit a three-valved cap-

sule, with loculicidal dehiscence, sometimes indehiscent. Seeds with the

testa neither black nor crustaceous
;
embryo very minute, near the hilum,

wdthin fleshy or cartilaginous albumen. Herbs with fasciculated or fibrous

roots, hollow, grooved, or flat leaves, with parallel veins. They are natives

chiefly of the colder regions of the globe. Many species of Junciis are

used for making the bottoms of chairs, mats, &c., and the central cellular

tissue forms the wicks of candles. There are fourteen known genera, and

upwards of two hundred species. Examples : Juncus, Luzula, Narthecium,

Astelia.

Luzula pilosa or wood rush {pL 57, fig. 2), an American species
; a, the

plant in two pieces
; 6, an open, flower ; c, the fruit ; c?, the fruit opened show-

ing the seeds ; e. a single seed.

Order 21. Xyridace^, the Yellow-eyed Grass Family. Perianth sLx-

parted, in two verticils
;
the outer glumaceous, the inner petaloid. Stamens

six, three fertile, inserted into the claws of the inner perianth ; anthers ex-

trorse. Ovary single, one-celled
; ovules 00, orthotropal, attached to parietal

placentas
;

style trifid
;
stigmas obtuse, multifid or undivided. Fruit a one-

celled, three-valved capsule. Seeds numerous ;
embryo on the outside of

mealy albumen, remote from the hilum. Herbs, having a sedge-like aspect,
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^vith radical leaves, equitant and sheathing at the base, and scaly heads of

flowers. Natives chiefly of tropical regions, having no important properties.

There are about six genera and seventy species. Examples : Xyris, Abolboda,

Philydrum. Four or five species of the typical germs Xyris are known in the

United States.

Order 22. Pontederiace,^, the Pond-weed Family. Perianth tubular,

colored, six-parted, more or less irregular ; estivation circinate. Stamens

three to six, perigynous ;
anthers introrse

;
ovary free, or slightly adherent,

three-celled
;
ovules numerous, anatropal ; style one

;
stigma simple. Fruit

a three-celled, three-valved capsule, with loculicidal dehiscence. Seeds 00,

attached to a central axis
; testa membranous

;
hilum small ; embryo straight,

in the axis of somewhat mealy albumen ; radicle next the hilum. Aquatic or

marsh plants with sheathing, parallel-veined leaves, which are sometimes

cordate or sagittate, and have inflated petioles. The flowers are spathaceous.

They are natives of North and South America, East Indies, and Africa.

Their properties are unimportant. There are six genera, according to Lind-

ley, and thirty species. The principal genera of the United States are Ponte-

deria, Heteranthera, Schollera, and Syena.

Order 23. Gilliesiace^, the Gilliesia Family. Perianth six-parted,

sometimes five-parted by cohesion of two of the pieces, in a double row
;

the outer, petaloid and herbaceous
;
the inner, smaller and more colored

;

aestivation twisted. Stamens in a double series
;
outer whorl sterile, in the

form of a six-toothed urceolate body, or of scale-like bodies, one of which

forms a sort of labellum ; inner whorl of six stamens, of which three are some-

times sterile. Ovary superior, three-celled
;
style one ; stigma simple. Fruit

a three-celled, three-valved capsule, with loculicidal dehiscence. Seeds nu-

merous, attached to the axis ; spermoderm black and brittle
;
embryo curved

in the midst of fleshy albumen. Herbs with tunicated bulbs, grass-like leaves,

and umbellate spathaceous flowers. Natives of Chili. Examples : Gilliesia,

Miersia.

Order 24. Melanthace^, the Colchicum Family. Perianth petaloid,

in six pieces, which are sometimes slightly coherent, usually involute in esti-

vation. Stamens six
;

anthers extrorse. Ovary three-celled ; ovules nume-

rous ;
style three-parted ; stigmas three, undivided. Fruit a three-celled

capsule, with septicidal or loculicidal dehiscence. Seeds with a membranous

spermoderm
;
albumen dense, fleshy ; embryo very minute. Plants with bulbs,

tubers, or fibrous roots, having parallel-veined leaves, sheathing at the base.

The floAvers are sometimes polygamous. They are natives of various parts of

the globe, but are most abundant in northern countries.

Stih-order 1. UvulariecB^ Bellworts. Perianth early deciduous, sepals

distinct, petaloid. Styles united into one at the base or throughout. Fruit a

three-celled few-seeded berry or loculicidal pod. Stems from small perennial

root stocks and fibrous roots, forking, bearing ovate or lanceolate, membrana-

ceous, sessile or clasping leaves, and perfect flowers
;

peduncles solitary or

one-flowered. Examples : Uvularia, Prosartes, Streptopus.

Suh-order 2. Colchicece. Rhizome bulbous, dehiscence of pod septicidal.

Of the typical genus Colchicum, the European species, C. autumnale {pi.
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57, Jig. 4), known as Meadow saffron or autumnal crocus, lias important

medicinal properties. The various parts of the plant referred to by the

letters will be readily intelligible.

Sub-order 3. Melanthleoi. Perianth mostly persistent or withering away
;

the sepals distinct, or the claws rarely united. Styles three, separate.

Fruit a three-celled, three-partible or septicidal pod. Flowers frequently

unisexual. Rhizome fibrous. The most important genera are Melanthium,

Veratrum, Helonias, Tofieldia, &c. Cevadilla, an important medicinal

substance, is obtained from Helonias officinalis, and Veratrum sabadilla.

Veratrum album furnishes the white hellebore of the ancients ;
this, with some

other species of Veratrum, yields veratrine. PL 57, Jig. 5, Veratrum album.

Order 25. Liliace.e, the Lily Family. Flowers usually bisexual.

Perianth colored, in two rows, regular, with six divisions. Stamens six,

perigynous, inserted into the segments of the perianth ; anthers introrse.

Ovary free, three-celled ; ovules 00 ;
style one ; stigma simple or three-

lobed. Fruit three-celled, either succulent or dry and capsular. Seeds

numerous, packed one above the other in one or two rows
;
embryo in the

axis of fleshy albumen. Herbs, shrubs, or trees, with bulbs, or tubers, or

arborescent stems, or rhizomes ; leaves not articulated, usually narrow, with

parallel veins. They are found both in temperate and tropical climates. In

warm regions some of them are arborescent, as in the case of Dracsena ; others

are very succulent, as species of Aloe.

Sub-order 1. Aphyllanthece. Habit rush-like
;

with membranous imbri-

cated bracts. The species of the sub-order characterize the vegetation of

New South Wales.

Sub-order 2. Aloinece or Aloes tribe. Stem usually developed, arborescent,

leaves succulent. Examples : Sanseviera, Aloe, and Yucca, The drug

called Aloes, is the thickened juice of various species of Aloe, as A. vulgaris,

spicata. socotrina, &c. PL 56, Jig. 6, a-d, Aloe arborescens.

Sub-order S. Asparagece. Fruit a few- seeded berry, two-to three-celled;

seeds amphitropous, orthotropous, or anatropous. Stem usually fully

developed, arborescent, in some cases branched, leaves often coriaceous and

permanent. Examples : Asparagus, Dracaena, Smilacina, Clintonia, &c.

PL 51^ Jig. 1, Dracaena draco, a species of Dracaena from the East Indies,

from which dragon's blood is obtained
; a, a very old tree ; 5, extremity of a

branch with flowers
; c, a flower on a larger scale

; d, expanded flowers
; e, a

stamen
; /, pistil

; g, branch with fruit ; h, a seed ; i, vertical section of do.

A species from Brazil, D. brasiliensis, is figured on p/. 56, Jig. 5, a-e.

Sub-order 4. Coiivallariece, Lily of the valley tribe. Stem developed as

a rhizome or tuber. Ex. Convallaria.

Sub-order 5. Anthericece. Not bulbous, roots fascicled, or fibrous, leaves

not coriaceous, nor persistent. Examples : Asphodelus, Anthericum.

Sub-order 6. Scillece. Bulbous, with the testa black and brittle. Scape

simple. Perianth six-sepalled or six-parted. Examples : Ornithogalum, Scilla-,

Allium. The bulb of Scilla esculenta or Squamash, is eaten by the Western

Indians. Allium sativum is garlic
; A. cepa the onion.

Siib-order 7. Hermerocallidecc. Bulbous plants, with a tubular perianth
;
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testa pale and soft. Examples : Hemerocallis and Phormium. A species of

this latter genus, P. tenax, furnishes the New Zealand flax, eminent for its

strength of fibre (;>Z. 57, fig. 9, a-d).

Sab-order 8. Tulipece. Fruit a many-seeded, three-celled, loculicidal pod.

Seeds anatropous. Perianth six-leaved ; segments scarcely adherent in a

tube ; testa pale and soft. Examples : Tulipa, Lilium, Erythronium, Metho-

nica, Fritillaria. Many species of this sub-order are remarkable for their

beauty, as the Tulip, the Lily, Crown Imperial, (fee. Erythronium dens-canis

a European species {pi. 57, fig. 7, a to e). Fritillaria imperialis or Crown
Imperial {pi. b7,fig. 6, a-g).

c. Perianth Adherent ; Ovary Inferior ; Flowers usually Hermaphrodite.

Order 26. Bromeliace^, the Pineapple Family. Perianth tubular, six-

divided, in two verticils ; outer whorl (calyx) persistent, more or less adherent

to the ovary
;
inner petaloid, marcescent or deciduous, with imbricated aestiva-

tion. Stamens six, inserted into the base of the segments of the perianth

;

anthers introrse. Ovary either free or partially adherent, three-celled

;

ovules 00, anatropal ; style single ; stigma three-lobed or entire, often

twisted. Fruit capsular or succulent, three-celled. Seeds 00 ; embryo minute,

curved or straight, lying in the base of mealy albumen ; radicle next the

hilum, Stemless or short-stemmed plants, with rigid, channelled leaves,

which are often spiny at the margin, and are covered with scurfy matter.

Natives chiefly of the warm parts of America.

The plants of this order are all more or less epiphytic, or able to grow

without attachment to the soil. Tillandsia usneoides, or Spanish moss, is

found along the southern coast of the United States, growing or suspended

from trees, in large quantities. T. utriculata collects water in the hollowed

bases of its leaves. The well-known Pineapple (Ananassa sativa) belongs

here. The tribes are four.

Tribe 1. Ananassece. Ovary inferior, fruit fleshy, stamens six. Examples :

Ananassa, Bromelia, ^chmea, Billbergia, Hohenbergia.

Tribe 2. Velloziece. Ovary inferior, fruit capsular, stamens six or more.

Examples : Barbacenia, Yellosia.

Tribe 3. Pitcairniece. Ovary semi-inferior. Examples : Brocchinia,

Pitcairnia.

Tribe 4. Tillandsiece. Ovary free. Examples : Tillandsia, Bonapartea,

Navia, Pourretia, Cottenorfia, (fee.

Order 27. Hypoxidace^, the Hypoxis Family. Perianth petaloid,

superior ; usually six-parted, regular ; stamens six, inserted into the base of

the segments of the perianth ; filaments distinct ; anthers introrse. Ovary

inferior ; three-celled ;
ovules numerous, amphitropal ; style simple ; stigma

three-lobed. Fruit indehiscent, sometimes succulent, one-, two-, three-

celled. Seeds 00, with a lateral hilum and a beaked caruncle; testa black

and crustaceous ;
embryo straight, in the axis of fleshy albumen ; radicle

remote from the hilum. Herbaceous and usually stemless plants, with
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tuberous and fibrous roots, radical plaited leaves, and simple or branched

scapes. Natives of warm countries. Some have bitter roots, others have edi-

ble tubers. There are four known genera, including sixty species. Examples :

Hypoxis, Curculigo.

The common American Hypoxis erecta belongs to this order, which is not

retained by Dr. Gray.

Order 28. Amaryllidace^, the Amaryllis Family. Perianth petaloid,

regular, six-cleft, the outer segment overlapping the inner. Stamens six.

inserted in the perianth, sometimes cohering by the dilated bases, and form-

ing a kind of cup ; occasionally there are additional sterile stamens, which

sometimes form a corona above the tube of the perianth
;
anthers introrse.

Ovary inferior, three-celled
;
ovules 00, anatropal ; style one ;

stigma three-

lobed. Fruit either a three-celled, three-valved capsule, with loculicidal de-

hiscence, or baccate. Seed with a thin or thick, or black and brittle spermo-

derm
;
albumen fleshy

;
embryo nearly straight : radicle next to hilum. Usually

bulbous plants, sometimes with fibrous roots ; leaves ensiform, with parallel

veins ;
flowers spathaceous

;
stem sometimes woody and tall. Natives chiefly

of the Cape of Good Hope. But species are found in Europe, East and West

Indies, America, and Australia.

Tribe 1. Agavem. with fibrous roots, both segments of the perianth alike.

Examples : Fourcroya, Agave, Doryanthes, Bravoa, 6cc. The most remark-

able species of Agavese, is Agave americana (hundred year aloe, century plant.

(fee). The trivial name is derived from the old idea that inflorescence took

place but once in a century. This species found wild in warmer America,

furnishes the pulque of the Mexicans. A small species, A. virginica, is found

in the Southern States.

Agave americana {pi. 57, Jig. 8, a-d). Fig. 8, e, represents the fruit of A.

lurida.

Tribe 2. AlstroemeriecB. Fibrous roots, outer segment of the perianth dif-

ferent in form from the inner. Example : Alstroemeria.

Tribe 3. Narcissece. Bulbous : flowers with a corona. Ex. Narcissus.

The dafibdil, a prominent species of Narcissus (N. pseudo-narcissus), is repre-

sented in pi. 58, 59, fig. 2, a-c. Other species are N. poeticus. the narcissus
;

N. jonquilla, the jonquil ; (fee.

Tribe 4. Amaryllece. Bulbous : flowers without a corona. Ex. Amaryllis,

A. atamasca is a North American species; A. formosissima, a South Ameri-

can [pi. 58, 59, fig. 1.)

Order 29. H.^.modoUace^, the Bloodwort Family. Herbs with fibrous

roots, usually equitant leaves, and perfect three- or six-androus regular flow-

ers, which are woolly or scurfy outside, the tube of the six-lobed perianth co-

herent with the whole surface, or with merely the lower part of the three-

celled ovary. Anthers introrse : style single, sometimes three-partible. Pod

crowned, or inclosed by the persistent perianth : three-celled, loculicidal three-

to many-seeded. Embryo small, in hard or fleshy albumen. Examples :

Haemodorum, Lachnanthes, Lophiola, Aletris. (fee.

Order 30. Burmanniace.e, the Burmannia Family. Perianth colored,

tubular, six-cleft, the three outer segments (calyx) often keeled at the back,
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the three inner (petals) minute. Stamens three, inserted in the tube of the

perianth, opposite its inner segments, sometimes with three alternating

sterile filaments ; anthers dithecal, opening transversely, with a fleshy

(Connective. Ovary inferior, either one- or three-celled, in the latter case

the cells opposite the outer segments of the perianth
;

ovules, 00 ; style,

simple
;

stigmas, three. Fruit, a one- or three-celled, three-valved capsule,

(^•owned by the persistent perianth. Seeds 00, minute, striated Herbs, with

radical leaves and bisexual flowers. Natives of most grassy places in

tropical regions. They have no properties of importance. There are

about ten known genera and thirty-five species. Examples : Burmannia,

Apteria, i^postasia.

Order 31. Iridace.e, the Iris Family. Perianth adherent, six-parted,

colored, in two, often unequal Avhorls. Stamens three, epigynous, opposite

the outer segments of the perianth ; filaments distinct or monadelphous

;

anthers two-celled, extrorse. Ovary inferior, three-celled ; ovules numerous,

anatropal ; style one ; stigmas three, often petaloid, sometimes bilabiate.

Fruit, a three-celled, three-valved capsule, with loculicidal dehiscence.

Seeds numerous ; embryo inclosed in horny or fleshy albumen
;
radicle next

the hilum. Herbs, rarely undershrubs, with rhizomes or underground corms,

having their leaves often equitant or distichous, and their flowers spatha-

ceous. Natives chiefly of warm and temperate regions. They abound

at the Cape of Grood Hope. There are fifty-three known genera, and five

hundred and fifty species. Examples : Iris, Sisyrinchium, Witsenia, Gladio-

lus, Ixia, Crocus.

Certain plants of this order have an economical value. Orris-root is ob-

tained from Iris florentina. The roasted seeds of I. pseudacorus have been

used as a substitute for coffee. Saffron consists of the stigmata of Crocus sati-

vus, a species originally from Asia Minor, now extensively spread. Numerous

species of Iris occur in North America ; Sisyrinchium or Blue-eyed grass also

belongs here.

PL 58, 59, fig. 4, a-i, Iris germanica, an European species. PI. 5S,fig. 3,

Crocus sativus.

Order 32. Musace.^, the Banana Family. Perianth six-cleft, adherent,

petaloid, in two whorls, more or less irregular. Stamens six, inserted on

the middle of the segments of the perianth, some usually abortive ; anthers

linear, dithecal, introrse, often with a membranous petaloid crest. Ovary

inferior, three-celled ; ovules numerous, anatropal ; style simple ; stigma

usually three-lobed. Fruit, either a three-celled capsule, with loculicidal

dehiscence, or succulent and indehiscent. Seeds sometimes surrounded by

hairs ; testa usually crustaceous
; embryo erect in the axis of mealy albumen

;

radicle touching the hilum. Plants without true aerial stems, or nearly so,

having shoots proceeding from subterranean root-stocks, which form spurious

stems, composed of the sheathing leaf-stocks. Veins in the limb of the leaf

parallel, and proceeding in a curved manner from the midrib to the margin.

Flowers bursting through spathas. Natives of w^arm and tropical regions :

there are five known genera and twenty-one species. Examples : Musa,

Strelitzia. Ravcnala, Heliconia.
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Plants of this order are highly important. The Banana fruit, which con-

stitutes the chief food of certain inhabitants of tropical climates, is obtained

from Musa sapientum and M. cavendishii. M. paradisaica furnishes the plan-

tain
;
M. textilis yields a fine textile fibre.

PI. 58, 59, fig. 5, Musa paradisaica
;
a-e^ various parts of the plant

; /,

cross-section of the ovary
;

,§*, ripe fruit ; A, cross-section of ditto.

Order 33. Marantace^, the Arrow-root Family.* Perianth superior.

in two whorls
; outer (calyx) three-lobed, short ;

inner (corolla) tubular,

elongated, three-parted, segments nearly equal. Stamens in two whorls
;

outer sterile, petaloid, irregular, resembling a tubular trifid corolla, with one

of the lateral segments dffferent from the others ; inner petaloid, two sterile,

and one lateral fertile
;
filament of the latter petaloid, entire or tAvo-lobed

;

anther on the margin of the filament, one-celled, dehiscing longitudinally.

Ovary three-celled, rarely one-celled ; ovules solitary and erect, or numerous

and attached to the axis, style petaloid or swollen : stigma either the naked

apex of the style, or hollow, hooded, and incurved. Fruit a three-celled

capsule, or baccate, one-celled and one-seeded. Seeds round, without

arillus
;

embryo straight, in hard, somewhat floury albumen, without a

vitellus ; radicle lying against the hilum. Herbaceous plants, with tuberous

rhizomes, and leaves and flowers similar to those of the Ginger family.

They are natives of tropical regions. There are six genera, including 160

species. Examples : Maranta, Canna, Phrynium.

The West Indian arrow-root is obtained from the tuberous roots of

Maranta arundinacea. The seeds of Canna indica are known as Indian

shot.

Order 34. Zingiberace.e or Scitamine-e, the Ginger Family. Perianth

superior, in tw^o whorls
;

outer (calyx) tubular, three-lobed, short
;

inner

(corolla) tubular, elongated, three-parted, segments nearly equal. Stamens

in two whorls
;
outer sterile, petaloid. having the appearance of a three-

parted corolline whorl, with the intermediate segment (labellum) larger than

the rest, and often three-lobed, sometimes the lateral segments are incon-

spicuous or nearly abortive
;

inner stamens three, the two lateral being

abortive, the intermediate one opposite the labellum, fertile
;
filament not

petaloid, often prolonged beyond the anther ; anther two-celled, dehiscing

longitudinally. Ovary three-celled, or imperfectly so ; ovules several, anatro-

pal, attached to a placenta in the axis : style filiform ; stigma dilated, hollow.

Fruit usually a three-celled capsule, sometimes baccate. Seeds roundish or

angular, sometimes with an arillus
; embryo inclosed in a vitellus (the re-

mains of' the embryo-sac), surrounded by farinaceous albumen, which is de-

ficient near the hilum. Herbs, with a creeping rhizome, and simple sheathing

leaves, having parallel veins proceeding from the midrib to the margin. The

flowers arise from membranous spathaceous bracts. Natives of tropical coun-

tries. Twenty-nine genera and 247 species. Examples : Zingiber, Curcuma,

Amomum, Hedychium, Renealmia.

The ginger of commerce is derived from the rhizomes of Zingiber

officinale growing in the East and West Indies. Preserved ginger consists

of the younger rhizomata. Curcuma longa and zedoaria furnish turmeric, a
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well-known yellow die. Cardamom seeds come from various species of

Amomum and Elettaria.

Zingiber officinale {pi. 58, 59, fig. 7) ; a, the entire plant ; 6, c, pieces

of the rhizoma . 1-6, various parts of the flower
; T-11, do. of the fruit.

Curcuma zedoaria [pi. 58, fig. 6),) 1-5, rhizoma
; a-e. various parts of the

plant.

Order 35. ORCHfoACEvE, the Orchis Family. Flowers bisexual. Perianth

adherent, herbaceous, or colored, with a six-partite limb, the segments being

arranged in two row^s
;

exterior row, called the calyx (although Lindley

sa^^s it is more properly the corolla, the true calyx or calyculus being

usually abortive), consisting of three segments (rardly two by adhesion), the

odd one of which is often next the axis by a twisting of the ovary ; interior

row called the corolla (regarded by Lindley as petaloid stamens), consisting

usually of three segments (very rarely one), the odd one of which is called

the labellum or lip. This labellum frequently differs from the other divisions

of the perianth, assuming remarkable forms, being lobed, spurred at the base,

or furnished with peculiar appendages, which are sometimes derived from

i\\Q stigma. It is sometimes divided by contraction, so as to exhibit three

distinct portions, the lowest being the hypochilium ;
the middle, mesochilium

;

and the upper, the epichilium. Stamens three, epigynous, united in a central

column along with the style ; the two lateral stamens are usually abortive,

the central one opposite the odd exterior segment being fertile
; but at

times the two lateral are fertile, and the central one is abortive
; anthers

one-, two-, four-celled; pollen powdery or cohering in definite or indefinite

waxy masses (pollinia), which often adhere by a caudicle to a gland

connected with the beak (rostellum) of the stigma. This gland is sometimes

naked, at other times in a sac or pouch (bursicula). Ovary adherent, one-

celled, composed of six carpels, of which three only are placentiferous

(Lindley) ; style incorporated with the column (gynostemium, pistil, and

stamen) ; stigmas a viscid hollow space in front of the column, communi-

cating directly with the ovary by an open canal. The upper part of the

united stigmas is often extended into a beak-like process (rostellum).

Placentas three, parietal. Fruit a capsule, opening by three or six valves,

rarely fleshy, and indehiscent. Seeds 00, very minute, with a loose

reticulated spermoderm, exalbuminous ;
embryo solid, fleshy ; large radicle

next the hilum. Perennial herbs or shrubs, with fibrous or tubercular roots,

either no stem or a pseudo-bulb, entire parallel-veined often sheathing leaves,

and generally showy, attractive flowers. Sometimes buds are produced on

the margins of the leaves. They are natives of almost all parts of the

world, but they abound in moist tropical regions. They are not found in the

Arctic regions, nor in very dry climates. Some are terrestrial, and others

are epiphytic. The former are commonly seen in temperate climates, the

latter in warm regions.

The plants of this order are well distinguished by the peculiar form of

their flowers, their remarkable lip, gynandrous stamens, and pollen masses.

Their flowers often resemble insects, as butterflies, moths, bees, flies, and

spiders
; or birds, as doves and eagles

; or reptiles, as snakes, lizards, and

84



BOTANY. 85

frogs. The colors and spots on the perianth sometimes give the appearance

of the skins of quadrupeds, as the leopard and tiger. These resemblances arc

often indicated in the generic and specific names. The labellum, in some in-

stances, displaj^s peculiar irritability.

Tribe 1. Cypnpedleai. Pollen pulpy granular. Fertile anthers two, with

a dilated petal-like body (the third stamen) between them. Example : Cypri-

pedium, or Ladies' slipper, of which various American species exist.

Tribe 2. Neottiece. Pollen powdery, in numerous minute and angled

loosely cohering grains (forming two or four masses). Anther more or less

parallel, with the stigma or column erect. This tribe includes the following

sub-tribes: Cranichidece^ Listeridecc^ Spiranthideoe, Phi/suridece, Diaridece,

and Thelyinitridece. Examples : Cranichis, Acroea ;
Listera, Neottia

; Sper-

anthes
; Goodyera ; Diuris

;
Epiblema.

Tribe 3. Arethnsce. Pollen, as in the last. Anther terminal, forming a

lid over the stigma. Sepals and petals mostly erect or converging. Sub-

tribes : LimnodoridecB, AcianthidecB, Calei/idece, Pogonidece, Gastrodidece,

and Vanillidece. Examples : Chlorea, Microtis
;

Acianthus, Corybas
;

Caleya ; Pogonia, Arethusa, Calopogon ; Gastrodia ; Vanilla. The fleshy

pods of Vanilla planifolia and V. claviculata furnish the vanilla of the

confectioner.

Tribe 4. Ophrydece. Pollen cohering in very numerous grains, which are

collected on a cobweb-like tissue into two large masses, and affixed to the

glands of the stigma. Flower ringent : lips Avith a spur at the base beneath.

Sub-tribes : Serapiadecc. Satyriadece^ Gymnadenidece^ HolothrichidecB^

DisidecE, Corycidece. Examples : Orchis, Ophrys, Pachites, Gymnadenia,

Plathanthera, Holothrix
;
Disa, Forficaria ; Corycium, Arnottia.

Tribe 5. Vandece. Pollen cohering in definite (two or four) Avaxy masses,

furnished with an elastic prolongation (caudicle). Sub-tribes : Sarcanthidece,

Cryptochilidem^ Brassidem, Pachyphyllidem, Masillaride(S, Catasetidecs,

NotylidecB, lonopsidece, and CalanthidecB.

Tribe 6. EjridendrecB. Pollen coherent, in definite Avaxy masses,

furnished Avith a caudicle : anther terminal, opercular. Epiphytic or

terrestrial plants. Sub-tribes : Coelogynidem, IsochilidecB, Lceliadece, and

BletidetB.

Tribe 7. MalaxidecB. Pollen cohering in definite (four) waxy masses,

Avithout any connecting tissue or caudicle. Sub-tribes : Pleurothallidet^^

LiparidecE. Dendrobidece. and Corallorhizidece. Examples : Microstylis,

Liparis, Corallorhiza, Aplectrum.

PI. 58, 59, jig. 8, Vanilla aromatica, or Vanilla.

Order 35. Hydrocharidacete, the Frog-bit Family. FloAvers spathaceous,

unisexual, rarely ^ . Perianth Avith a six-partite limb, the three outer

segments herbaceous and equivalent to the calyx, the three inner pctaloid

and equivalent to the corolla. Stamens definite or indefinite, epigynous.

Ovary adherent, one- or many-celled ; ovules 00, anatropal, frequently

attached to parietal placentas
;

stigmas three to six. Fruit dry or

succulent, indehiscent, uni- or pluri-locular. Seeds numerous, exalbuminous
;

embryo straight, radicle remote from the hilum. Floating or aquatic plants,
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with parallel-veined leaves, sometimes spiny. Chiefly found in Europe, Asia,

and North America. The plants of this order are not remarkable for their

properties. Some are mucilaginous and astringent. Vallisneria spiralis is a

dioecious plant, the male flowers of which, at the time of flowering, are said to

be detached from the mud of the water in which they grow, and to float on the

surface. At the same time the female flower developes a long, spiral peduncle,

by means of which it reaches the surface of the water, so as to allow the appli-

cation of the pollen. The canvas-back duck (Aythya vallisneria) derives its

specific name from feeding on this plant, known in the Chesapeake Bay as the

celery grass.

This order has been divided into two sections : Stratiotece, with a many-

celled ovary, and Valllsneriece, ovary one-celled. Examples : Limnobium,

Udora, Vallisneria.

fSub- Class 3. DictyogencB.

Leaves reticulated, often articulated with the stem, branches having the

usual structure of Endogens, rhizomes or underground stems having the woody

matter disposed in a compact circle, or in wedges containing central cellular

tissue, and often showing medullary processes.

Order 37. Trilliace^, the Trillium Family. Flowers usually bisexual.

Perianth in six, sometimes eight divisions, colored or herbaceous. Stamens

six, eight, or ten ; filaments subulate ; anthers linear, with a prolonged

connective. Ovary free, three-, four-, or five-celled ; styles as many,

distinct : ovules 00, anatropal. Fruit succulent, three-, four-, or five-celled.

Seeds 00 ;
embryo minute, in fleshy albumen. Natives of the temperate

parts of Europe, Asia, and America. Some of them are more or less acrid,

others are narcotic. The rhizome of Trillium cernuum is used as an

emetic. Paris quadrifolia, Herb Paris, is narcotic. There are about ten

known genera, and upwards of sixty species. Examples : Trillium, Paris,

Medeola.

Order 38. SMiLACEiE, the Greenbrier Family. Flowers bisexual or

polygamous. Perianth petaloid, six-parted. Stamens six, inserted into the

base of the perianth, rarely hypogynous. Ovary free, three-celled ; cells

uni- or multi-ovulate
;
ovules orthotropal ; styles usually three-cleft ; stigmas

three. Fruit globular and succulent. Seeds with fleshy, cartilaginous

albumen ;
embryo very small ; usually distant from the hilum. Herbs or

undershrubs, often climbing, with netted-veined leaves. Natives of the

temperate and tropical regions of Asia and America. There are four or

five known genera, and upwards of 120 species. Examples : Smilax,

Philesia.

The Sarsaparilla of commerce is derived from the roots of various species

of Smilax, the best article being furnished by S. officinalis, a native of

Columbia ; a poor substitute is found in the S! pseudo-china of the United

States. The so-called wild sarsaparilla of the United states belongs to the

genus Aralia. The tangled thickets of Greenbriers, so common in this coun-

try, are constituted by various species of Smilax.
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Order 39. Dioscore/Vce.i:, the Yam Tribe. Flowers unisexual. Perianth

six-divided, adherent, j. Stamens six. inserted into the base of the perianth:

anthers introrse, with longitmlinal dehiscence. ? . Ovary inferior, three-

celled ; ovules one to two, anatropal ; style bifid
;
stigmas undivided. Fruit a

compressed trilocular capsule ; with two cells, sometimes abortive, occasionally

fleshy and indehiscent. Seeds compressed, winged or wingless, in the succu-

lent fruit ovate ;
embryo small, near the hilum, lying in a large cavity ol

cartilaginous albumen. Twining shrubs, with large epigeal or hypogeal

tubers, alternate, sometimes opposite, reticulated leaves, and small, spiked,

bracteated flowers. Natives chiefly of tropical countries
; a few only found in

temperate regions. There are six genera according to Lindley, and 110 species.

Examples : Dioscorea, Tamus, Elephantopus.

The Y^am, a tropical substitute for the potatoe, is the tuber of several

species of Dioscorea.

Class 3. Dicotyledones and Exogena^. Juss. and D.C. Acramphlbrya^ Endl.

This is the largest class in the vegetable kingdom. The plants included

under it have a cellular and vascular system, the latter consisting partly of

elastic spiral vessels. The stem is more or less conical, and exhibits wood

and true bark. TJie u'ood is exogenous, i. e. increases by additions at the

periphery, the hardest part being internal. It is arranged in concentric

circles. Pith exists in the centre, and from it diverge medullary rays. TJic

bark is separable, and increases by additions on the inside. The epidermis

is furnished with stomata. Hie leaves are reticulated, usuall}^ articulated to

the stem. The flowers are formed upon a quinary or quaternary type, and

have stamens and pistils. The ovules are either inclosed in a pericarp, and

fertilized by the application of the pollen to the stigma, or they are naked,

and fertilized by the direct action of the pollen. The embryo has two or more

opposite cotyledons, and is exorhizal in germination.

Sub-class 1. Monochlamydeoi.

Corolla wanting
; a calyx or a simple perianth present ; flowers sometimes

achlamydeous. This sub-class includes the Apetalous orders of Jussieu, and

many of his Diclinous irregular orders. It corresponds to the Apetalne and

Gymnospermae of Endlicher.

Section A. Gymnospermce

.

Monochlamydeous or Ax^hlamydeous plants, with an exogenous structure

as regards their stems and organs of vegetation, but diff*ering from Exogens,

in having naked ovules, which are fertilized by the direct application oi

the pollen to the foramen, without the intervention of stigma, style, and
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ovary. Their woody tissue is marked by the presence of disks. They are

included in Lindley's class of Gymnogens, and Endlicher's Gymnospermous
division of Acramphibrya.

Order 40. Cycadace^, the Cycas Family. Flowers unisexual. Males

collected into cones, the scales bearing on their lower surface one-celled

anthers, which are united often in sets of two, three, or four. Females

consisting of naked ovules, placed at the base of flat scales, or beneath

peltate ones, or seated on the margins of altered leaves. Seeds hard and

nut-like, sometimes with an external spongy coat ; embryo one or two,

suspended in a central cavity
;
albumen fleshy or mealy

;
cotyledons unequal

;

radicle superior, having a long -cord-like prolongation by which the embryo

is suspended. Trees or shrubs, with cylindrical trunks, usually simple,

sometimes dichotomous, marked with the scars of the leaves, and in many
respects having the aspect of palms. The internal structure is more or less

distinctly that of dicotyledons. Pitted tissue and spiral vessels occur. The

leaves are pinnate, and their vernation is circinate, thus resembling ferns.

The plants of this order are found in the temperate and warm regions of

America and Asia, as well as at the Cape of Good Hope. There are six

genera, according to Lindley, and forty-five species. Examples : Cycas,

Zamia, Encephalartos, Macrozamia^ Dion.

Some species of this order furnish an impure sago from the stem
; the

fruit of others is eaten, roasted like chestnuts. The family is interesting,

from having fossil representatives. Cycas circinalis (/?/. 56,^^. 4) ; Zamia

elliptica {Jig. 8).

Order 41. Conifers, the Pine Family. It includes the orders Pinacese,

Taxaceae, and Gnetaceae of Lindley. Flowers unisexual. Male flowers

monandrous or monadelphous
;

stamens collected in a deciduous amentum,

about a common rachis
;
anthers one-, two-, or many-lobed, with longitudinal

dehiscence, often terminated by a scaly crest. Female flowers in cones, some-

times solitary ; ovary none, its place being supplied by the flat scales of the

cones, arising from the axil of membranous bracts
;
ovules naked, usually in

pairs on the face of the scales, inverted or erect ; style ; stigma 0. Fruit a

cone, or a solitary naked seed. Seed with a hard crustaceous integument,

sometimes winged, embryo in the midst of flesh}^ oily albumen ; sometimes

more than one embryo
;
cotyledons two, or many and verticillate

;
radicle next

the apex of the seed, organically connected with the albumen. Trees or

shrubs, with branched, usually resinous trunks, the wood marked with circular

disks, the leaves usually narrow, rigid or acerose, entire, sometimes fascicled,

and with a scaly sheath at their base. They are found in various parts of the

world, both in cold and hot regions. They abound in the temperate regions of

Europe and America, and many occur in Australia. Four genera of Coniferse,

Araucaria, Phyllocladus, Microcachrys, and Arthrotaxis, are peculiar to

the southern hemisphere. The following attain their maximum to the south of

the tropics : Callitris, Podocarpus, and Dacrydium. Dammara has one species

in each hemisphere.

Sub-order 1. Gnetacece. the Joint-fir Tribe
; male flowers with a perianth

;

anthers uni-, or quadrilocular, opening by a short cleft ; ovules with a
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projecting process formed from the intimate covering of the nucleus
;
seed

solitary
;
embryo with a long spirally-twisted funiculus

;
stems jointed

; zones

of wood, often separated by marked cellular circles. Examples : Gnetum,

Ephedra.

>Sitb-o7^der 2. Taxlnem^ the Yew Tribe ; anthers usually bilocular, with

longitudinal dehiscence ; fertile flowers, solitary, terminal ; ovule solitary,

sessile in the centre of a fleshy disk, when in fruit forming a sort of drupe
;

embryo dicotyledonous. Examples : Taxus, Torreya, Cephalotaxus, Podo-

carpus, Dacrydium, Phyllocladus, Gingko. North American representatives

:

Torreya and Taxus (Taxus canadensis).

Sub-order 3. CitpressinecB, the Cypress Tribe. Ovules erect ; fruit an

indurated cone or fleshy, with the scales connected forming a galbulus ; em-

bryo di-, or poly-cotyledonous. Examples : Thuya, Taxodium, Juniperus,

Cupressus, Cryptomeria, Thuyopsis* Callitris, Widdringtonia. North Ame-
rican genera are : Thuya (T. occidentalis or arbor vit^), Cupressus (C. thyoides,

white cedar), Taxodium (T. distichum, bald cypress), and Juniperus (J. com-

munis, Juniper, and J. virginiana, Red cedar).

Sub-order 4. AbiethiecE, the true Pines. Fertile flowers, in cones Avitli one

or two inverted ovules at the base of each scale
; embr}' o in the axis of fleshy

or oily albumen, di-, or poly-cotyledonous.

Div. 1. Dammarieoi. Scales one or many-seeded. Seeds free
; anthers

bi-, tri-, or multilocular. Examples : Dammara, Cunninghamia, Arthrotaxis,

none North American.

Div. 2. Araucariem. Scales one-seeded, seed adnate to the scale, and not

separating from it ; anthers multilocular. Examples : Araucaria, Eutassa,

Altingia. None North American.

Div. 3. Abietece. Scales two-seeded, seeds adnate to the scale and at

length separating from it
;

anthers bilocular. There are three prominent

subdivisions : a. Scales without an apophysis, leaves fasciculated. Examples :

Larix (leaves flat, annual) ; Cedrus (leaves tetragonal, perennial). b.

Scales without an apophysis, leaves solitary. Examples : Tsuga (scales

persistent, leaves flat) ; Picea (scales persistent, leaves tetragonal) ; Abies
(scales deciduous, leaves flat), c. Scales with a thickened apophysis, which
is either entire or dimidiate. Examples : Pinus (leaves in twos, threes,

fours, or fives). North American representatives : Larix (L. americana,

Tamarack), Abies (A. balsamea, balsam fir ; A. canadensis. Hemlock
spruce ; A. alba, White spruce

; A. nigra. Black or Double spruce, <fec.)

;

Pinus (P. strobus, white pine; P. mitis, yellow pine; P. rigida, Pitch
pine, dec).

The Coniferae form an extensive element in the forest features of many
portions of the globe. Nevertheless, the diff*erent genera are rather re-

stricted in their distribution. Thus Abies, Larix, Pinus, Taxus, Torreya,

and Cupressus, are entirely confined to the northern hemisphere, few in-

deed being found in tropical latitudes, except at considerable elevations,

Juniperus and Thuya are quite generally distributed. Cryptomeria and
Thuyopsis are natives of Japan; Callitris, with a single exception, of

Australia; Widdringtonia is South African, and Taxodium, North
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American. Araucaria is confined to Soutli America, Eutassa and Arthro-

taxis to Australia, Cunninghamia to China, Damraara to New Zealand and

the adjacent islands, Sciadopit3^s to Japan. Of the Taxinese, Taxus and

Torreya have already been assigned to the northern hemisphere, where they

are found on both continents. Cephalotaxus and Gingko belong to the eastern

extremity of Asia, Phyllocladus to Australia, Dacrydium to the islands of

Asia, and Podocarpus to various parts of the globe.

The economical value of the Coniferag is very great. Many species furnish

timber of the first quality, as also turpentine, rosin, tar, pitch, &c. Canada

Balsam is the exuded and inspissated juice of Abies balsamea and fraseri,

known as Balsam firs. Callitris quadrivalvis supplies Sandarach or pounce
;

Abies excelsa or Norway spruce, the Burgundy pitch or Frankincense.

The oil from the berries of Juniper gives the peculiar flavor to Holland

gin. The wood of lead pencils is derived from Juniperus bermudianus.

The Gopher wood of Scripture is probably the cypress of modern times

(Cupressus sempervirens). Many trees of this order furnish timber of extra-

ordinary durability. The seeds of various species form a pleasant article of

food.

Taxus baccata or common European Yew
(
/>/. 72, jig. 10) ; a, a branch

with male flowers ; h^ male catkin with the anterior part of the scales re-

moved
; c, connective covering the anther cells

; e, a branch with female

flowers
; /, one-flowered male catkin

; g^ the same two-flowered ; A, a female

flower ; i, a section of the same
; /:, single flowered female catkin ; l^ the

flower separate
; 7?^, branch with fruit ; n and o. fruit.

Juniperus communis, common Juniper (European) {jpl. 72, Jig. 11) ; a,

branch with fruit ; 6, portion of a branch with male flowers
; c, do. with female

flowers
; c/, male catkin, e, anther cells w^ith their covering

; /, the three female

flowers
; g, transverse section of the carpophores

; A, two flowers with theii

carpophores, the one in vertical section ; i, section of the berry
; h, a seed

;

/, vertical section of do. Pinus picea ; the stone Pine (European)
( pi. 72,

iig. 14) ; «, branch Avith male catkins
; i, a strobile ; c, carpellary scale with

its two seeds.

Larix cedrus, European cedar
(
pi. 72, Jig. 13) ; a, branch with a male

catkin
; h. the two anther cells

; c, extremity of a branch with a female catkin

;

cZ, scale with the two female flowers
; e, carpellary scale with the two seeds

; /,

vertical section of the seed.

Cupressus sempervirens, European cypress
(
pi, 72, Jig. 12) ; a, branch

with male and female catkin
; 6, male catkins ; c, bracts with the anther fila-

ments
; c?, female catkins : e and /, female flowers

;
g-l^ various stages of

fruit and seeds.

tSection B. Angiospej^mce.

Monochlamydeous or achlamydeous plants having their seeds contained in

an ovary and fertilized by the action of the pollen on a stigma. It corres-

ponds to the Apetalous division of Endlicher's Acramphibrya.

90



BOTANY. 91

Order 42. Garryace.?;:, the Garrya Family. Flowers unisexual, amen-

taceous. Male flowers, perianth of four parts, stamens four, alternate

with the segments of the perianth. Female flowers, perianth superior, two-

toothed ;
ovary unilocular

;
ovules two

;
pendulous on short funiculi

;

styles two. Fruit baccate, indehiscent. Seeds two
;
embryo minute, at the

base of fleshy albumen. North American shrubs, with opposite, exstipulate

leaves. The male plants of Garrya elliptica are commonly cultivated in

shrubberies, and are prized for their peculiar silky catkins. Lindley

associates with this order the IIelwingiace?e, which agree in their unisexual

flowers, adherent fruit, pendulous ovules, minute embryo, at the base of the

solid albumen. There are tAvo known genera, and six species. Example :

Garrya.

Order 43. Juglandace.e, the Walnut Family. Flowers unisexual.

Male flow^ers amentaceous : perianth membranous, oblique ; irregularly-lobed,

with a scaly bract. Stamens definite or 00 : filaments short, free
;
anthers

dithecal, erect. Female flowers in terminal clusters, or in loose racemes,

with separate or united bracts : perianth, single or double, the outer three-

or five-parted, inner, when present, in minute separate pieces. Ovary adherent

to the perianth, one-celled ; ovule solitary, erect, orthotropal ; styles one

or two, very short ; stigmas two or four, fringed or sessile discoid, and

four-lobed. Fruit a drupe, sometimes with an adherent involucre
;
endocarp

bony, tAvo-valved, or valveless, two- or four-celled at the base, and one-celled

at the apex, with partial dissepiments. Seed exalbuminous, two- or four-

lobed, with a membranaceous testa ; embryo large ; cotyledons flesh}^, oily,

and sinuous ; radicle superior. Trees with alternate, pinnated leaves, having

neither dots nor stipules. Examples : Juglans, Garya, Engelhardtia, and

Pterocarya.

The plants of this family are chiefly North American, where they are

represented by one genus (Carya) peculiar to the country, and another

(Juglans) which possesses one European species. The fruit of Carya,

known as hickory nuts, shell barks, Pecan nuts, &c., is highly prized as an

article of food, while the timber is of exceedingly great value. The Walnut

and Butternut, or white Walnut, belong to the genus Juglans
;
the wood of

the former species is hardly surpassed as a beautiful material for cabinet

w^are. The bark of Juglans cinerea, or butternut, is a valuable medicinal

agent.

Juglans regia, English walnut (European) {]il. "11^ jig. 4) ; a, branch with

male catkins and female flowers ; Z>, male flowers on a scale ; c, a male

flower enlarged; c?, female flow^er; e, vertical section of ditto;/, fruit with

part of the hull removed
; g^ longitudinal section.

Order 44. Amentace^, the Catkin Family. Flowers unisexual. Male

flowers capitate or in catkins (amenta), sometimes with a membranous

perianth. Female flowers, clustered, solitary, or in catkins. Stamens varying

from one to twenty, distinct or monadelphous ;
anthers dithecal. Ovary

usually simple ; stigmas one or more. Fruit membranous, or bony, or

drupaceous, indehiscent or dehiscent. Seeds solitary or numerous, erect or

pendulous, usually exalbuminous
; embryo straight or curved ;

radicle mostly
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superior. Trees or shrubs with alternate, stipulate, or exstipulate leaves.

Natives chiefly of temperate' climates. The order has been divided into the

following; sub-orders

:

tSub-order 1. Cupuliferoi^ the Oak Family. Trees or shrubs with alter-

nate and simple straight-veined leaves, deciduous stipules, and monoecious

flowers
;
the sterile in catkins (aments or capitate clustered in the Beech), the

fertile solitary or clustered, furnished with an involucre which forms a cup or

covering to the one-celled, one-seeded nut. Ovary, two- or seven-celled, with

one or two pendulous anatropous ovules in each cell, but all the cells and

ovules, except one, disappearing in the fruit. Calyx adherent to the ovary,

the minute teeth crowning its summit. Seed with no albumen, filled with the

embryo
;
cotyledons very thick and fleshy

;
radicle short, superior. Examples :

Quercus, Castanea, Fagus, Corylus, Carpinus, Ostrya, Lithocarpus. All of

these, with the exception of the last, have North American species. In oaks

(Quercus) North America is especially rich, the northern and middle

States alone possessing twenty species, not to mention numxCrous others pecu-

liar to the south and west of the continent. Some of the southern species, as

the Live Oak (Q. virens), have evergreen leaves. Of Castanea there are

three species in the United States : the common Chestnut (C. vesca), the

Chincapin (C. pumila), and a still smaller species, C. nana. The common
American Beech is Fagus ferruginous. There are also the Hazelnut (Corylus

americana and rostrata), the Hornbeam (Carpinus americana), and the Iron-

wood (Ostrya virginica).

Sub-order 2. Platanece^ the Plane Tribe. Flowers in globose catkins
;

stamen one, with scales ; ovary, one-celled
;

style, thick and subulate
;
ovules,

solitary or in pairs
;
suspended, orthotropal : fruit consisting of compressed

clavate nuts, terminated by a recurved style : seeds one or two, pendulous,

albuminous : radicle, inferior
;

leaves palmate or toothed, and stipulate.

Natives chiefly of temperate regions. The principal genus in this family is

Platanus, represented in the Old World by P. orientalis, the Plane tree, and in

the New by P. occidentalis, Button-wood, or Sycamore.

Sub-order 3. Balsa?niJliccD, the SAveet-Gum Tribe. Flowers with

verticillate bracts or minute scales ; anthers, numerous ; ovary, two-celled

;

ovules 00. amphitropal : fruit consisting of two-celled capsules, united together,

so as to form a hard cone : seeds usually numerous, winged, albuminous
;

radicle superior ;
leaves stipulate. Balsamic trees natives of tropical and

warm regions. The characteristic genus of this family is Liquidambar,

embracing three species, two Asiatic and one North American. The latter, L.

styraciflua, or sweet-gum, is abundant in the south-eastern portion of the

continent.

Sub-order 4. Betulinece, the Birch Tribe. Flowers with bracts which are

sometimes verticillate : ovary, two-celled ; ovules solitary, pendulous,

anatropal : fruit membranous, indehiscent, forming a sort of cone ; seeds

pendulous, radicle superior, leaves with deciduous stipules. Natives of

temperate and cold regions in Europe, Asia, and America, and extending to

arctic and antarctic regions. Examples : Betula and Alnus. Of Betula, or

birch, there are numerous species in North America
;
the most important
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of them is B. papyracea, paper or canoe birch, from whose bark the nortliern

and western Indians and hunters manufacture their canoes. The genus Ahms,

or Alder, is of little economical importance.

Sub-order 5. Casiiarinecp, the Beefwood Tribe. Flowers with bracts

;

stamen one ;
ovary one-celled ; ovules one to two

;
fruit consisting of winged

achsenia, collected into a cone ; seed erect ; radicle superior. Australian trees

or shrubs, with filiform branches, bearing membranous toothed sheaths in place

of leaves.

Sub-order 6. Myricece, the Myrtle Tribe. Achlamydeous flowers
;
stamens

two to eight in the axil of a scale
;
ovary one-celled, with hypogynous scales

;

ovule solitary, erect, orthotropal ; fruit drupaceous, often with a waxy secretion,

and Avith fleshy adherent scales ;
radicle superior. Natives both of temperate

and tropical regions, and found in North and South America, in India, and at

the Cape of Good Hope. North American genera, Myrica and Comptonia.

Examples : Myrica gale. Sweet gale or Bog-myrtle
;
M. cerifera, wax myrtle :

and Comptonia asplenifolia or SAveet fern.

Sub-order 7. Saliciuece^ the Willow Tribe. Dioecious trees or shrubs, with

both kinds of flowers in catkins, one under each bract, entirely destitute of

calyx or corolla
;
the fruit a one-celled and two-valved pod, containing numer-

ous seeds clothed with a long silky down. Ovary one-celled or imperfectly

two-celled ; styles two, very short, or more or less united, each with a two-

lobed stigma. Seeds ascending, anatropous, without albumen. Cotyledons

flattened ; leaves alternate, undivided, with scale-like and deciduous, or leaf-

like and persistent stipules. Wood soft and light, bark bitter. The genera

Salix and Populus, known respectively as Willows and Poplars, have numer-

ous North American species, although none of sufficient importance to require

special mention. They are of little value as timber trees, owing to the soft

and spongy texture of their wood
;
the charcoal, however, is in much request by

gunpowder manufacturers.

Quercus tinctoria. Black oak, is a North American tree from which the

yellow dye. Quercitron, is obtained. See pi. 12, Jig. 8 ; «, branch with fruit

;

6, a leaf; c, represents a female flow^er of the Cork oak (Q. suber).

Chastena vesca or Chestnut (European variety). PL 12, Jig. 7 ; a, branch

with male and female flowers ; b, a nut ; c, the same in the partly removed

hull.

Liquidambar styraciflua. Sweet Gum (North American). PI 12, Jig. 9 ; a,

branch with leaves and flowers
; b, anther

; c, pistil ; d, the fruit ; e, open pod

;

/, ovary ; g, dissepiment with the seeds
; h, a single seed.

Order 45. Piperace.t:, the Pepper Family. Flowers ^. Perianth 0,

flowers supported on a bract. Stamens two, three, or six, arranged on one

side or all around the ovary
; anthers one- or two-celled, with or without a

fleshy connective
;

pollen roundish, smooth. Ovary solitary, free, one-

celled
;

ovule solitary, erect, orthotropal ; stigma simple, sessile, rather

oblique. Fruit somewhat fleshy, indehiscent, unilocular. Seed erect

;

embryo in a fleshy vitellus outside the albumen, and at the apex of the seed.

Shrubs or herbs, with articulated stems, opposite (sometimes alternate by

abortion of one of the pair of leaves), or verticillate, exstipulate or stipulate
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leaves, and spiked or racemose flowers. Natives of the hottest quarters of the

globe. Common in South America and India. The wood is often arranged in

wedges, with medullary rays, but without concentric zones. There are twenty-

one known genera, and upwards of six hundred species. Examples : Piper,

Artanthe, Peperomia.

The plants of this order have pungent, acrid, and aromatic properties.

Most of them contain an acrid resin, and a peculiar principle called piperine.

Black pepper is the dried unripe fruit of Piper nigrum, and white pepper

the ripe fruit deprived of its outer covering. Cubeba officinalis, a Javan

plant, furnishes Cubeb pepper. The Kava of the South Sea Islands is the

root of Piper methysticum, and is employed in preparing an intoxicating

beverage. The Betel leaf from Piper betle, is chewed in the East with the

Areca nut.

Piper nigrum, Black pepper (East Indies) {pi. 12^ Jig. 6) ; a, a branch with

flowers and fruit : b. portion of a catkin magnified ; c, portion of the same

dried and magnified ; d, berry ; e-f. section of the fruit
; g, embryo ; h,

anther ; /, unripe berry dried and constituting black pepper ; k, white

pepper.

Order 46. Saururace.e, the Lizard's-tail Family. Elowers bisexual.

Perianth 0, a scale or bract supporting the flowers. Stamens three to six,

clavate. hypogynous, persistent : filaments slender
;
anthers two-celled, continu-

ous with the filament, with a thick connective separating the lobes, dehiscence

longitudinal. Ovaries three to four, distinct, with one ascending orthotropal

ovule, and a sessile recurved stigma, or united so as to form a three- to

four-celled pistil, with several ovules and three to four stigmas. Fruit

either consisting of four fleshy indehiscent nuts, or a one-, three-, or four-

celled capsule, dehiscing at the apex, and containing a few ascending

seeds. Seeds with a membranous spermoderm ; embryo minute, lying in a

fleshy vitellus, outside of hard mealy albumen, at the apex of the seed.

Herbs growing in marshy places, with alternate stipulate leaves, and spiked

flowers. Natives of North Am.erica, India, and China. Their properties

are said to be acrid. There are four known genera, according to Lindley,

and seven species. Examples : Saururus. Houttuynia. The species

Saururus cernuus or Lizard's-tail, represents the family in the United

States.

Order 47. Chloranthace^, the Chloranthus Family. Flowers bisexual

or unisexual, with a supporting scale. Perianth 0. stamens definite, lateral,

and if more than one, connate : anthers monothecal, with longitudinal dehis-

cence, each adnate to a fleshy connective. Ovary unilocular
; ovule solitary,

pendulous, orthotropal ; stigma sessile, simple. Fruit drupaceous, indehiscent.

Seed pendulous ; embryo minute, at the apex of fleshy albumen ; cotyledons

divaricate : radicle inferior, remote from the hilum. Herbs or undershrubs,

with jointed stems, opposite, simple, stipulate leaves, sheathing petioles, and

spiked flowers. Natives of the warm regions of India and America. Some

of them, as Chloranthus officinalis, are aromatic and fragrant, and have

been used as stimulants and tonics. Examples : Hedyosmium, Ascarina,

Chloranthus.
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Order 48. Lacistemace^, the Lacistema Family, riowers polygamous.

Perianth in several narrow divisions, covered by an enkirged bract. Sta-

mens, one, hypogynous : anther having two cells, which are separated by a

thick, two-lobed connective, and which dehisce transversely. Disk fleshy.

Ovary superior, one-celled ; ovules several, anatropal, attached to two or

three parietal placentas ; stigmas two or three, nearly sessile. Fruit a uni-

locular, two- or three-valved capsule, with loculicidal dehiscence. Seed

usually by abortion, solitary, suspended, with a flesh}" arillus ; spermoderm

crustaceous
;
embryo in fleshy albumen ; cotyledons flat : radicle cylindrical,

superior. Small trees or shrubs, with simple, alternate, exstipulate leaves,

and amentaceous flowers. They are natives of the warm parts of America.

Their properties are unknown. There are two genera and six species. Ex-

ample : Lacistema.

Order 49. Atherospermace.e, the Plume-Nutmeg Family. Flowers

unisexual. Perianth tubular, divided at the top into several segments, in two

rows, the inner often petaloid, and accompanied in the female flowers with

a fcAV scales. Male flowers : stamens 00, inserted in the bottom of the

perianth ;
filaments, with scales at the base ; anthers two-celled, with valvu-

lar dehiscence. Female flowers : ovaries, usually 00 ;
ovule solitary, erect;

style simple, lateral, or basilar
;

stigmas, simple. In some flowers, though

rarely, stamens and pistils are found, and in that case the stamens are

fewer, and arise from the orifice of the perianth. Fruit consisting of achsenia,

with persistent, ultimately faathery styles, inclosed within the tube of the

perianth. Seed solitary, erect ; embryo small, at the base of soft, fleshy

albumen : radicle inferior. Trees with opposite exstipulate leaves, found in

Australia, and in some parts of South America. They are generally fragrant.

There are three known genera and four species, according to Lindley. Exam-

ples : Atherosperma, Laurelia.

Order 50. Monimiace.e, the Monimia Family. Flowers unisexual.

Perianth somewhat globose, in one or more rows, divided at the border.

Male floAvers : stamens indefinite, covering the whole interior of the perianth

;

filaments, often with two scales at the base ; anthers dithecal, with longitu-

. dinal dehiscence. Female flowers : ovaries several, superior, inclosed within

the tube of the perianth, each with one style and one stigma ; ovule solitary,

pendulous, anatropal. Fiiiit consisting of several ach^nia, inclosed within

the enlarged perianth. Seed pendulous : embryo, at the end of copious fleshy

albumen : radicle superior. Trees or shrubs, with opposite, exstipulate leaves.

They are natives chiefly of South America and Australia. The bark and

leaves arc aromatic and fragrant. The succulent fruit of some is eaten.

There are eight known genera and about forty species. Examples : Monimia,

Boldoa.

Order 51. Stilagixace.e, the Stilago Family. Flowers unisexual.

Perianth two-, three-, or five-parted. Male flowers : stamens two or more,

arising from a swollen receptacle : filaments, capillary ; anthers innate, two-

lobed, with a fleshy connective, and vertical cells opening transversely.

Female flowers : ovary free, one- or two-celled ; ovules two, anatropal
;

stigma sessile, three- to five-toothed. Fruit drupaceous. Seed solitary,
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suspended
; embryo, in fleshy albumen ; cotyledons, leafy ;

radicle, superior.

Trees or shrubs, with alternate, stipulate leaves. Natives chiefly of the

East Indies. Some yield edible fruits, others are used as potherbs. The

position of this order in the natural system is obscure. Lindley places it

in the Urtical alliance, others consider it as allied to Amentace^e. There

are three known genera and about twenty species. Examples : Stilago, Anti-

desma.

Order 52. Podostemace^, the Podostemon Eamily. Flowers naked,

or with a more or less perfect perianth, bursting through an irregularly

lacerated spatha. Stamens h^^pogynous, definite or indefinite, distinct or

monadelphous
;

anthers dithecal, with longitudinal dehiscence. Ovary free,

two- or three-celled ; ovules numerous, anatropal, attached to a fleshy

central placenta ; styles or stigmas, two or three. Fruit slightly pedicellate,

capsular, two- or three-valved. Seeds 00 ; embryo exalbuminous, ortho-

tropal. Herbaceous, branched, floating plants, with capillary, or linear, or

lacerated, or minute and imbricated leaves. Natives chiefly of South

America, and of the islands to the east of Africa. There are nine known

genera and twenty-five species, according to Lindley. Examples : Podoste-

mon, Lacis.

Order 53. Ceratophyllace^, the Hornwort Family. Flowers uni-

sexual. Perianth inferior, ten- or twelve-parted. Male flowers : stamens,

twelve to twenty
; anthers sessile, bilocular. Female flowers : ovary free,

one-celled ; ovule solitary, pendulous, orthotropal : style filiform, oblique

;

stigma simple. Fruit, a one-celled indehiscent nut, terminated by the hard-

ened style. Seed solitary, pendulous, exalbuminous : cotyledons two, but ap-

parently four ; radicle inferior. Aquatic submersed herbs, with verticillate

leaves cut into filiform lobes. They are found in. ditches in various parts of

Europe, Asia, and America. Of the single genus Ceratophyllum, North

America possesses a single species.

Order 54. Urticace^, the Nettle Famil}^ Flowers unisexual, hermaph-

rodite, or polygamous, scattered or collected into catkins or heads. Perianth

usually divided. Stamens definite, inserted into the perianth; filaments,

sometimes curved in aestivation. Ovary free, rarely coherent, one- or two-

celled
;

ovule solitary, erect, or suspended
;

stigmas one or two, simple or

bifid. Fruit an indehiscent nut, surrounded by l^e persistent pericarp, or a

samara, or a syconus, or a sorosis. Seed solitary, erect, suspended or pendu-

lous, albuminous or exalbuminous
;
embryo straight, or curved, or spiral

;

radicle superior. Herbs, shrubs, or trees, with alternate, stipulate leaves,

which, are usually hispid or scabrous. This order has been divided into the

following sub-orders :

Sub-order 1. Artocarpece, the Bread Fruit Tribe. Trees or shrubs, with

leaves often rough ;
filaments generally erect in aestivation ; fruit often a

sorosis ; seed erect or pendulous, albuminous ; embryo straight
;

juice

milky. Natives of tropical regions. The typical genus of this sub-order is

Artocarpus, one species of which, A. incisa, furnishes the bread fruit, so

valuable to the inhabitants of tropical regions. All parts of the tree are

applied to some valuable purpose. Some of the Artocarpae furnish a
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palatable milky juice, as in tlie Cow-tree of Demerara (Galactodendron utile).

The celebrated Bohun-upas poison of Java is obtained from Antiaris toxi-

caria.

Siih-order 2. Morem^ the Mulberry Tribe. Trees or shrubs, with milky or

yellow juice, alternate leaves with deciduous stipules convolute in the bud,

and the flowers spiked on (or inclosed in) a receptacle, becoming succulent

in fruit. Styles or stigmas two. Seed amphitropous, with a curved embryo

in copious albumen. Natives of temperate and tropical regions. The princi-

pal plants of this tribe are the figs and the mulberries. The common fig

is the fruit of Ficus carica. F. indica is the well known Banyan tree of

India, and F. religiosa the Pippul tree of the same country. Large quanti-

ties of caoutchouc are derived from F. elastica. F. sycamorus is probably

the sycamore of the Scriptures. The genus Morus has luimcrous repre-

sentatives, only one of which is indigenous to the United States. This is

M. rubra or the red mulberry. M. nigra or the European black mul-

berry is the sycamine of the Bible. Morus alba or white mulberry (of

which M. multicaulis is a variety"), the favorite food of the silkworm, is

partly naturalized in the United States. The Paper mulberry (Broussonetia

papyrifera), in some favor in this country as a shade tree, is so called from

the fact of a kind of paper being made from the inner bark, in its native

country, Japan. Madura aurantiaca, the Osage Orange, or Bois d'arc of

the South West, is used for hedges. Fustic is obtained from Madura
tinctoria.

Suh-order 3. UlmacecB. the Elm Tribe. Rough-leaved trees or shrubs

;

filaments erect in aestivation ; fruit one- to tAVO-celled, samaroid or drupaceous
;

seed pendulous, usually exalbuminous ; embryo straight or curved
;

juice

watery. Natives of the northern and mountainous parts of Europe, Asia, and

America. This tribe is represented in the United States by the genera Ul-

mus and Celtis. The slippery or red Elm is Ulmus fulva, well known for its

mucilaginous bark. Celtis crassifolia, Hackberry or sugar berry, is a tree

which sometimes attains to a large size.

Sub-order 4. CannabinecE, the Hemp Tribe. Herbs with watery juice,

mostly opposite stipulated leaves, and dioecious flowTrs, the sterile racemed

or panicled. Styles two. Seeds orthotropous. Embryo curved without

albumen. Occur chiefly in temperate regions. Examples : Humulus and

Cannabis. Humulus lupulus, the common Hop, is indigenous both in Europe

and America. The hemp fibre is obtained from Cannabis sativa. A variety

called C. indica is used in India to produce intoxication. The Haschisch

of the Arabians consists of the dried tops and other tender parts of this

variety.

Sub-order 5. UrticccE, the true Nettle Tribe. Rough-leaved plants, often

with stinging hairs, filaments elastic, and curved in aestivation ; fruit an

indehiscent nut ; seed erect, albuminous ; embryo straight
;

juice watery.

They are widely scattered over the globe, and many of them follow the

footsteps of man in his migrations. The principal representatives of this

family in the United States are Urtica, Pilea, Boehmeria, Parietaria. Many
species of Urtica, as U. urens or common nettle, have stinging hairs. Some

icoNOGR.irmc encyclopedia.—VOL. II. 7 97



OS BOTANY.

species, as U. cannabina and tenacissiiua, aiFord excellent fibres for cordage.

Urtica is found of great size in some countries. U. gigantea (Australia) having

been known to reach a diameter of from eighteen to twenty-six feet. The

Chinese grass cloth is the product of Boehnieria nivea. Parietaria pennsylva-

nica is the plant knoAvn as Pellitory.

Artocarpus incisa or Bread Fruit (South Sea Islands and tropical countries

in general) {pi. 12. fig. 2) ; «, branch with flow^ers, leaves, and fruit ; 6, male

liower ; c, three female flowers, the central one in vertical section
; c?, section

of female capitulum.

Ficus carica, the Fig {pi. 12, fig. 1) ; a, branch with figs ; b. vertical sec-

tion of the torus
; c, a male, d, a female flower ; e, an unripe fruit

; /, a ripe

iruit
; g, a vertical section of the seed.

Morus nigra, black mulberry (European) {pi. 72, fig. 3) ; a, a branch with

fruit ; 6, a male flower : c, a female flower ; c?, fruit ; e, the syconus
; /, the

])ericarp
; g, the seed.

Cannabis sativa, Hemp {pL 72, fig. 5) : a, top of the stalk with male

flowers
; b, a male flower ; c, a filament ; d, transverse section of the an-

ther ; €, pollen grains {b-e magnified)
; /, female flower

; g, pistil magni-

fied ; /i, female flower magnifled : ^, dried pericarp
; k, the same magnified

;

/, a nut without the hull : w, magnified ; ??, cross-section ; o, vertical

section,

Humulus lupulus. the Hop {pi. 72, fig. 4). A, branch with male flowers
;

B, branch with female catkins
;

C, a strobile ; a, male flower ; 6, female

flower ; c-e, radii s with glands, the two lowest scales and one female flower,

the rest removed : /, four female flowers
; g, ovary and pistil ; A, fruit magni-

fied ; i, fruit inclosed by perianth
; k~l, other states of fruit.

Order 55. Euphorbiace^, the Spurge Family, Flowers unisexual,

sometimes inclosed within an involucre. Perianth lobed, inferior, with

various glandular or petaloid, scaly, internal appendages
; sometimes the

flowers are naked. Male flowers : stamens definite or 00, distinct or

monadelphous, or polyadelphous
;

anthers bilocular, sometimes with porous

dehiscence. Female flowers ; ovary free, sessile or stalked, one-, two-, three-,

or many-celled ; ovules solitary or twin, suspended ; styles equal in number

to the cells, distinct or combined, sometimes ; stigmas several, or one

with several lobes. Fruit usually tricoccous, Avith the cocci separating in

an elastic manner, and opening by two valves, or indehiscent and fleshy.

Seeds solitary or in pairs, suspended, often arillate ; embryo inclosed in

fleshy albumen ;
cotyledons flat ; radicle superior. Trees, shrubs, and herbs^

often abounding in acrid milk, v.ith opposite or alternate, often stipulate

leaves, sometimes none. Some look on this order as apetalous, with a ten-

dency to develope a corolla, while others consider it polypetalous, with a

tendency to have the corolla suppressed. In European plants of the order

there are usually no petals present, but in those of tropical countries the

corolla is frequently well marked. In the Euphorbias of Britain there is

an evident involucre, surrounding a number of achlamydeous male and

female flowers, which by Linnaeus were looked upon as merely stamens and

pistils, and hence the plants were put by him in Dodecandria in place of
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Monoecia. The flowers in Eupliorbiaccjc vary much in the number of tliclr

parts. Sometimes the <^cneral peduncle or rachis becomes flattened and leaf-

like. The inflorescence is occasionally amentaceous, as in the division Scc-

paceae, which is separated, as a distinct but not fully defined order, by Lind-

ley. The plants of the order abound in warm regions, especially in Equinoc-

tial America, where they occur as trees or bushes, or lactescent herbs, and

often present the appearance of Cactuses, from which their milky juice at

once distinguishes them. They are also found in North America and in Eu-

rope. There are about 192 genera arranged in six sub-orders, and over 2500

species.

Tribe 1. Eupliorbleca^ true Euphorbias. Cells one-seeded. Flowers of

the two sexes united in a common involucre, resembling a single flower, naked,

a single female with many males. Examples : Euphorbia, (fee.

Tribe 2. StilUngiem. Cells one-seeded. Flowers naked or apetalous in

amentaceous spikes : one or many in the axil of an often biglandular bract

;

the males two- to tcn-androus. Examples : Stillingia, Styloceras, Hura, Hip-
pomane, &c.

Tribe 3. Acalyphem. Cells one-seeded. Flowers apetalous, calyx valvu-

lar in the bud, arranged in clusters along a spike, more rarely in racemes.

Examples : Acalypha, Tragia, &c.

Tribe 4. Crotonece. Cells one-seeded. Flowers apetalous, calyx valvular,

or imbricated in the bud, disposed in fascicles, spikes, racemes, or panicles.

Examples : Crotonopsis, Siphonia, Croton, <fcc.

Tribe 5. Phyllanthece. Cells two-seeded. Flowers most generally

apetalous, with the calyx imbricated in the bud, solitary or combined in

clusters or axillary fascicles. Stamens two to five, rarely more, inserted

on the torus in the centre of the flower, free or united. Examples : Phyl-

lanthus, (fee.

Tribe 6. Buxece. Cells two-seeded. Flowers usually apetalous, with the

calyx imbricated in the bud, arranged in clusters or axillary fascicles, more

rarely in racemes or spikes. Stamens four to six, inserted around a central

rudimentary pistil. Examples : Buxus, Savia. (fee.

The plants of the order Euphorbiace^B are acrid and poisonous, this

property residing chiefly in their milky juices. That of-some species of

Euphorbia is collected for medicinal purposes. Valuable oils are also

obtained from this order. Thus castor oil is expressed from the seeds of

Ricinus communis, a plant which, herbaceous in temperate climates, is a

tree in its native locality, India. The seeds of Croton tiglium furnish

Croton oil. The fatty matter obtained from the seeds of Stillingia sebifera,

the Chinese Tallow Tree, is used in making candles. Cascarilla is the bark

of Croton elcutheria and other species. Ilie boxwood in such request by

w^ood engravers is obtained from Buxus sempervirens. The Cassava, or

Manioc flour, is a starchy matter (Tapioca), obtained by grinding up the

root of Manihot utilissima. and washing this well with water. The juice is

highly poisonous, although the washed pulp is both harmless and palatable.

The juice of Siphonia elastica contains much caoutchouc, and furnishes
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most of that India-rubber which comes in bottles. Gum-lac is derived from

Aleurites laccifera, a Ceylon plant.

Euphorbia officinarum, Spurge, Central and South Africa {pi. 11, Jig. 9).

Euphorbia cyparissias, Central Europe {pi. Tl, Jig. 8) : a and 6, flowers

of natural size and magnified ; c, pistil ; d and e. fruit of natural size and

magnified.

Siphonia elastica, caoutchouc tree, South America {pi. 71, Jig. 10) : A,

branch with flowers
;

a, a flower
; b, vertical section of ditto : c, ovary in

cross-section
; d, ovary

; e, the ripe fruit.

Order 56. Empetrace^, the Crow^berry Family. Flowers unisexual.

Perianth bud-like, consisting of persistent imbricated scales, in two or four

alternating rows, the inner row often petaloid. Male flowers ; stamens

two or three, equal in number to the scales in each row, and alternating

"with the innermost, hypogynous ; anthers roundish, dithecal, with longitudinal

dehiscence. Female flowers : ovary free, seated on a fleshy disk, three-

to six- or nine-celled ; ovules solitary, anatropal, ascending : style one

;

stigma wdth as many radii as there are ovarian cells. Fruit, a nuculani-

um, seated within the persistent perianth. Seeds solitary in each nucule,

ascending
; embryo, in the axis of fleshy albumen ;

radicle inferior. Heath-

like shrubs, with alternate or somcAvhat verticillate, evergreen, exstipulate

leaves. They inhabit chiefly Europe and North America. The fruit of some

is slightly acid. Empetrum nigrum, the black Crowberry, is common on the

mountains and northern parts of Europe, and the United States. The fruit is

watery, and very slightly acid and astringent. Lindley notices four genera

and four species. Examples : Empetrum, Corema. Both these genera have

North American representatives.

Order 57. Datiscace^, the Datisca Family. Flowers unisexual. Male

flowers : perianth three- or four-divided. Stamens three to seven : anthers

linear, membranous, dithecal, with longitudinal dehiscence. Female flowers :

perianth adherent, three- or four-toothed. Ovary inferior, unilocular ; ovules

00, anatropal, attached to three or four parietal placentas
;

styles, as many
as the placentas. Fruit, a one-celled capsule, opening at the apex. Seeds

00, strophiolate, with a reticulated spermoderm
; albumen ; embryo straight

;

cotyledons very short ; radicle pointing to the hilum. Herbaceous branched

plants or trees, with alternate, exstipulate leaves. They are scattered over

North America, various parts of Asia, and the south-eastern part of Europe.

Some of the plants are said to be bitter, and others of them have purgative

qualities. Lindley mentions three genera and four species. Examples : Da-

tisca, Tetrameles.

Order 58. Rhtzanthe.?^, the Rhizogen Family. Flowers usually monoe-

cious or dioecious, sometimes ^ . Perianth more or less perfect, superior,

trimerous, tetramerous, or pentamerous : sometimes obsolete or 0. Stamens

united, often in a fleshy column, to which the anthers cohere, dithecal,

extrorse, opening longitudinally or by pores. Ovary inferior, one- or two-

celled
;
ovules definite or 00. Fruit indehiscent, pulpy, usually unilocular.

Seeds, sometimes solitary and pendulous, at other times 00, and attached to

100



BOTANY. 101

parietal placentas ; embryo albuminous or exalbuminous. Leafless, scaly,

parasitic plants, having a fungus-like appearance. They are never green, but

assume a brown, yellow, or purple color. They are composed chiefly of cellu-

lar tissue, with a few scalariform or spiral vessels. They are often stemless,

and sometimes are furnishod with a creeping rhizome. In their mode of de-

cay they resemble Fungi. Thair seeds present a peculiar appearance, resem-

bling spores rather than true seeds. The nature of their embryo is undeter-

mined, and their place in the natural system is still doubtful. Lindley has

placed them in a separate class, intermediate between Thallogens and Endo-

gens. They have been divided by him into three distinct orders : 1. Bala-

nophoraceoi^ male flowers pedicellate ; stamens, one to three
;
filaments and

anthers both united
;

ovule solitary, pendulous
;

fruit, monospermous. 2.

CytinacecB^ flowers in spikes
;
perianth, three- to six-lobed ; anthers sessile

on a column, dehiscing by slits
; ovules 00, attached to parietal placentas

;

fruit, polyspermous. 3. Rafflesiacem, flowers sessile, solitary
;

perianth,

five-lobed, with calli in its throat ; anthers attached to a column, dehiscing

by pores
;

ovules 00, attached to parietal placentas ; fruit polyspermous.

They are natives chiefly of tropical countries, but some extend into tempe-

rate climates. They are found in the East Indies, South America, Cape of

Good Hope, and the south of Europe. Lindley enumerates twenty-one genera

and fifty-three species. Examples : Balanophora, Cynomorium, Cytinus,

llafflesia.

Species of Rafilesia exhibit the largest flowers known, the perianth being

sometimes three feet in diameter, and capable of holding six quarts of liquid.

They are all parasitic.

Order 59. Nepenthace^, the Pitcher-plant Family. Flowers dioecious.

Perianth four-parte'd, inferior
;
asstivation imbricated. Male flowers : stamens

united in a solid central column
;
anthers about sixteen, forming a spherical

head, extrorse, and with longitudinal dehiscence. Female Flowers : ovary

free, four-cornered, four-celled ; ovules 00 ; stigma sessile. Fruit a four-

celled, four-valved capsule, with loculicidal dehiscence. Seeds 00, ascending,

very minute, fusiform, with a loose testa ;
nucleus less than the seed, suspend-

ed by the chalaza
;
embryo in the midst of fleshy albumen

;
cotyledons plano-

convex
; radicle pointing to the hilum. Herbs, or half-shrubby plants, with

alternate leaves, slightly sheathing at the base, having a foliaceous petiole,

which forms an ascidium at its extremity, and the lamina in the form of a

lid. Natives of swampy ground in the East Indies and China. They have

no known properties. The pitchers have been found to contain a solution of

binoxalate of potash. Spiral vessels abound in all parts of the pitcher plants
;

and the woody bundles are without concentric zones. Lindley gives one genus,

and six species. Example : Nepenthes.

Order 60. Aristolochiace.e, the Birthw^ort Family. Perianth adherent,

tubular, three-cleft, regular, or sometimes very irregular ;
aestivation valvate

or induplicate. Stamens six to twelve, epigynous, distinct or gynandrous.

Ovary inferior, three- to six-celled ; ovules 00, anatropal, horizontal ; style

simple, short ; stigmas radiating, three to six. Fruit dry or succulent, three-

to six-celled. Seeds numerous ; embryo very minute, at the base of fleshy

101



102 BOTANY.

albumen
;

cotyledons inconspicuous ; radicle next the hilum. Herbs or

shrubs, often climbing, with alternate, simple, often stipulate leaves, and soli-

tary axillary flowers. Found in abundance in the warm regions of South

America, and growing also in the temperate and cold regions of Europe, Asia,

and America. There are eight known genera and 130 species. Examples :

Asarum, Aristolochia, Heterotropa.

Asarabacca of the Pharmacopoeia consists of the dried leaves of Asarum

europneum. A. canadense is known as wild ginger. Aristolochia serpentaria

or Virginia snake root, is a valuable medicine. It is to be distinguished from

the seneca snake root, Polygala senega. Aristolochia sipho, a well-known

North American plant, is called Dutchman's pipe, from the grotesque simili-

tude of its leaves. Species of this genus were formerly considered efficacious

in certain uterine aff*ections. The flowers of some Aristolochias are remarka-

ble for their size and beauty.

Aristolochia clematitis, Birthwort, a highly poisonous species of central

Europe. PL 58, 59, fig. 10 : a rhizome, with the lower part of the stem
;

6, upper part of the plant ; c, flower enlarged, partly in section
; c?, cross-

section of the flower
; e. do. of ovary

;
/, seed vessel in longitudinal section

;

g^ a seed ; Jt and i, do. in transverse and longitudinal sections
;

Ar, embryo

magnified.

A. serpentaria, Virginia snake root {pi. 58, 59, fig. 12) ; a the entire plant

;

b, a seed.

A. sipho, Dutchman's pipe, United States {pi 58, 59, fig. 11).

Order 61. Santalace^, the Sandalwood Family. Herbs, shrubs, or

trees, with entire leaves
;
the four- to five-cleft calyx valvate in the bud, its

tube coherent with the one-celled ovary, which contains two to four ovules

(consisting of a cellular nucleus, destitute of any proper integument) suspend-

ed from the apex of a stalk-like free central placenta which rises from the

base of the cell, but the (indehiscent) fruit always one-seeded. Embryo small,

at the apex of copious albumen
;
radicle directed upwards ; cotyledons cylin-

drical. Stamens equal in number to the lobes of the calyx, and inserted op-

posite them into the edge of the fleshy disk at their base. Style one. Found

in Europe, Asia, America, and New Holland.

Sandalwood, a highly fragrant wood, is derived from Santalum album and

other Indian and Polynesian species. North American species of this family

are Comandra umbellata (Toad Flax) and Pyrularia oleifera or Buffalo nut,

common in the southern United States. Santalum myrtifolium, sandalwood

(Java) {pi. m,Jig. 8).

Order 62. Nyssace^, the Tupelo Family. This differs from the San-

talacese in the solitary ovule suspended from the top of the cell. This family

is represented in the United States by the sole genus Nyssa, composed of

trees remarkable for the adhesion of their fibres, it being almost impossible to

split a block of the wood. The naves of carriage wheels are usually made of

the wood of Nyssa multiflora, or Gum tree. Southern species are known as

Tupelo, Ogeechee lime, <fec., the latter term, however, being applied more cor-

rectly to the fruit, which is in great request as a preserve.

Order 63. HoiviALiACE.E, the Homalia Family. Perianth funnel-shaped,
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with five to fifteen divisions, and having usually alternating petaloid segments,

and glands or scales in front of the outer divisions. Stamens perigynous, eithei*

single or in parcels of three or six, alternating with the outer divisions of the

perianth
;

anthers dithecal, with longitudinal dehiscence. Ovary partly

adherent to the tube of the perianth, one-celled
;
ovules numerous, anatropal,

pendulous, attached to two, three, or five parietal placentas ; styles three to

five, simple, filiform, or subulate. Fruit either baccate or capsular. Seeds

small, ovate ; embryo in tlie axis of fleshy albumen ; cotyledons leafy
;

radicle superior. Trees or shrubs with alternate leaves, having deciduous

stipules. It contains tropical plants, which do not possess any important

properties. Lindley mentions eight genera, including thirty species. Exam-

ples: Homalium, Nisa.

Order 64. Samydace^, the Samyda Family. Perianth four- to five-

divided, usually colored inside ; aestivation somewhat imbricate. Stamens

inserted into the tube of the perianth, two, three, or four times as many as

its divisions, either all fertile, or the alternate ones sterile, shorter, and

fringed
;
filaments monadelphous at the base

;
anthers erect, ovate, two-celled.

Ovary free, one-celled ; ovules 00, attached to parietal placentas, semi-anatro-

pal ; style one, filiform
;
stigma capitate or slightly lobed. Fruit a coriaceous,

unilocular, three- to five-valved capsule, partially dehiscent. Seeds 00, fixed

irregularly on the pulpy inner surface of the valves, with a fleshy arillus, and

a hollowed hilum
;
embryo large, in the midst of oily or fleshy albumen

;

cotyledons ovate, foliaceous
;
radicle pointing to the extremity remote from the

hilum. Trees or shrubs, with alternate, simple, stipulate leaves, usually hav-

ing pellucid, round, or linear markings. Natives of tropical regions, chiefly in

America. There are five known genera, and eighty species. Examples :

Samyda, Casearia.

Order 65. Chailletiace.e, the Chailletia Family. Perianth five-parted,

with an incurved valvate aestivation. Stamens inserted into the base of the

perianth, five inner fertile opposite the segments of the perianth, five outer

sterile, petaloid, usually with glands at their base ; anthers ovate, versatile,

dithecal. Ovary free, two- to three-celled ; ovules twin, pendulous ; styles

two to three, distinct or combined ; stigmas capitate or obscurely two-

lobed. Fruit dry, one-, two-, or three-celled. Seeds solitary, pendulous,

exalbuminous
; embryo thick ; cotyledons fleshy ; radicle superior. Trees

or shrubs, with alternate, stipulate leaves, and axillary peduncles, often

cohering to the petiole. They are natives of the Avarm parts of Africa and

South America. The fruit of Chailletia toxicaria is said to be poisonous.

There are four genera, and ten species known. Examples: Chailletia,

Tapura.

Order 6Q. AauiLARiACE^, the Aquilaria Family. Periantli coriaceous,

imbricate or tubular, limb four- to five-lobed ;
aestivation imbricate.

Stamens usually ten fertile, alternating with ten sterile, in the form of

petaloid scales, sometimes eight or five ; filaments inserted into the orifice

of the perianth, often united; anthers dithecal, with longitudinal dehiscence.

Ovary free, ovate, compressed, two-celled ; ovules two, suspended, anatropal

;

stigma usually sessile, large and simple. Fruit a pyriform, sessile, or
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stipitate two-valved capsule, or drupaceous and indehiscent. Seeds two,

one on each placenta; pendulous ; albumen : cotyledons fleshy ;
hemispherical,

radicle straight, superior. Trees, with alternate or opposite, entire, stalked,

and exstipulate leaves. They are natives of the tropical regions of Asia.

There are six genera noticed, including ten species. Examples : Aquilaria,

Gyrinopsis.

Order 67. Thymel.^^ace.e, the Mezereum Family, Perianth tubular,

colored, four-, rarely five-cleft, inferior
;
occasionally with scales in its orifice

;

aestivation imbricate. Stamens perigynous, definite, often eight, sometimes

four or two, and then opposite the segments of the perianth ; anthers dithecal,

with longitudinal dehiscence. Ovary free, one celled ; ovule suspended, ana-

tropal ; style one ; stigma undivided. Fruit either nut-like or drupaceous.

Seed solitary, pendulous ;
albumen 0, or thin and fleshy

; embryo straight

;

cotyledons plano-convex, or somewhat lobed and shrivelled
; radicle superior.

Shrubby, rarely herbaceous plants, with alternate, or opposite, entire, exstipu-

late leaves. Natives of various parts of the world, both in warm and temper-

ate regions. There are two sections of the order : 1. Daphneae, with hermaph-

rodite or rarely unisexual flowers, and plano-convex cotyledons. 2. Hernandiese,

Avith polygamous flowers, and lobed and shrivelled cotyledons. Lindley

enumerates thirty-eight genera, including three hundred species. Examples :

Daphne (Thymelsea), Passerina, Pimelea, Gnidia, Lagetta, Exocarpus, Hernandia.

Inocarpus, Dirca.

The inner bark of Lagetta lintearia exhibits a beautifully reticulated

appearance, whence its name Lacebark. The fibrous bark of Dirca palustris

is very tough, and is used by the Indians for thongs. This species, known as

Leather wood and Wicopy, represents the only North American genus of the

family.

Daphne mezereum, the Mezereon, Europe and Northern Asia {pi. 58, 59,

fig. 14) ; a, a branch with flowers ; h. perianth laid open
; c, stamen ; ri, section

of ovary ; e. a branch with leaves and fruit
; /, fruit in longitudinal section

; g^

embryo : h (to the right of 14"), seed.

Order 68. Pen.eace.e, the Sarcocol Family. Perianth colored, salver-

shaped, with a four-lobed limb, and with two or more bracts at its base

persistent. Stamens perigynous, either four or eight, alternate with the

lobes of the perianth ; anthers dithecal, introrse. Ovary superior, four-

celled ;
ovules usually in pairs, collateral, anatropal, ascending or suspended

;

style simple ;
stigmas four. Fruit a four-celled, four-valued capsule. Seed

erect or pendulous ;
testa brittle ; hilum with a fungus-like aril ; nucleus a

fleshy mass, without distinction of albumen or embryo. Shrubs, with

opposite, entire, exstipulate leaves. They are found at the Cape of Good

Hope. They have no known properties of importance. The gum-resin

called Sarcocol is said to be produced on the perianth of Penaea sarcocolla,

and other species. There are two sections of this order: 1. Penseeae, a3stiva-

tion valvate, stamens four, connective fleshy, ovules ascending. 2. Geissolomeae,

estivation imbricate, stamens eight, connective not fleshy, ovules suspended.

There are three known genera, and twenty-one species. Examples : Pen83a,

Geissoloma.
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Order 69. EL.T:AGNAC^./^^, the Oleaster Faiiiily. Flowers usually unisex-

ual, rarely hermaphrodite. Male flowers amentaceous, with two to four leaves

forming the perianth ;
stamens three, four, or eight ; anthers nearly sessile,

(lithccjil, introrse. and dehiscing longitudinally. In tlie female and hermaph-

rodite flowers, perianth tubular, persistent, witli an entire or two- to four-toothed

limb. Disk fleshy. Ovary superior, one-celled ; ovule solitary, ascending, on

a short funiculus, anatropal ; style short ; stigma simple, suludate, glandular.

Fruit a crustaceous achasnium, inclosed within the enlarged succulent perianth.

Seed ascending ; embryo straight, surrounded by thin fleshy albumen
; cotyle-

dons fleshy ; radicle inferior. Trees or shrubs, witli alternate or opposite

entire exstipulate leaves, which are often covered with scurfy scales. They

are found in all parts of the northern hemisphere. Examples: Hippophae,

Elgeagnus, Shepherdia. Of this latter genus there are two species in the

United States : S. canadensis, and S. argentea or Bufi'alo berry, furnishing a

pleasant acid fruit.

Elgeagnus angustifolia. Oleaster (Europe and xisia) (;>/. 58, ^9, Jig. 13);

«, flowering branch ; b, flower with an abortive pistil, and displa^^ed or laid

open
; c, anther ; d, a fertile flower displayed ; e, pistil

; /, vertical section

of the tube of the perianth and of the pistil
; g; a ripe fruit ; h, vertical

section of do. ;
?*, a leaf showing the scurfy stellated hairs

; k, a scurf scale

much magnified.

Order 70. Proteace.e, the Protea Family. Perianth more or less

deeply four-divided
;

estivation valvate. Stamens pcrigynous, four (one

sometimes sterile), opposite the segments of the perianth
;
anthers dithecal,

with longitudinal dehiscence. Ovary single, superior, unilocular ; ovules

single or in pairs, anatropal or amphitropal ; style sim.ple
; stigma undivided,

discoid. Fruit dehiscent or indehiscent. Seed exalbuminous, sometimes

winged
;
embryo straight, cotyledons two or more

; radicle inferior, next the

hilum. Shrubs or small trees, with hard, dry, opposite, or alternate,

exstipulate leaves. They are natives principally of Australia and the Cape

of Good Hope. The order has been divided into two sections : 1.

Nucumentacese, with nucumentaceous indehiscent fruit. 2. Folliculares,

with follicular dehiscent fruit. Lindley mentions forty-four genera, including

650 species. Examples : Protea, Pcrsoonia, Grevillea, Hakea, Banksia,

Dryandra.

The plants of this order exhibit great diversity of appearance, and are in

much request as ornamental shrubs. The fruit Guevina avellana yields the

Chilian nut, called Avellano.

Protea speciosa, Sugar-bush, Cape of Good Hope (pi. 60, Ql-fig. 1) : head

of flowers.

Banksia serrata, New Holland {pi. 60, Ql,Jig. 2) : a, the cone of flowers
;

6, a flower : c. follicle.

Order 71. Myristicace^, the Nutmeg Family. Flowers unisexual

:

perianth trifid, rarely quadrifid, in the female deciduous ;
aestivation valvate.

Stamens, three to twelve
; filaments combined into a cylinder ; anthers

united or distinct, dithecal, extrorse, dehiscing longitudinally. Ovary free,

composed of one or more carpels, unilocular
;
ovule solitary, erect, anatropal

;
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style very short ; stigma somewhat lobed. Fruit succulent, one-celled, two-

valved. Seed solitary, usually covered by a laciniated arillus ; embryo

small, orthotropal, at the base of ruminate albumen
;
cotyledons foliaceous :

radicle inferior. Trees with alternate, exstipulate, entire, not dotted

leaves. Natives of the tropical regions of Asia and America. There

are five known genera, and between thirty and forty species. Example :

Myristica.

The most important genus of this order is Myristica, from which the nutmeg

is obtained. The principal species, M. moschata, is a native of the Moluccas,

but cultivated in many tropical countries. The fruit is a drupe, opening by

two valves when ripe, and exhibiting a reticulated arillus, known as mace.

Within this is a hard shell, enveloping the kernel or nutmeg. One tree will

sometimes yield six pounds of nutmeg. Nutmeg butter or fat is a concrete oil

obtained by expressing the fruit.

Myristica moschata, nutmeg {jpl. 60, Ql^jig. 3) : a, a branch with fruit ; 6,

ditto, with flowers
;
m, the seed

; A", vertical section; A, ditto, with the embryo:

i, cross-section.

Order 72. Laurace^, the Laurel or Bay Family. Perianth, with four

or six divisions, which are usually in two rows, the limb sometimes obsolete
;

aestivation imbricate. Stamens perigynous, definite, often twice as many as

the divisions of the perianth, and arranged usually in two roAvs, those of the

inner row (often three) being frequently sterile (staminodia), while those of

the outer (often six in number) are fertile
;

if the inner stamens are fertile

they are extrorse, while the outer are introrse
;
filaments of the inner row, often

with glands at their base ; anthers, two- to four-celled, cells opening by

longitudinal valves. Ovary superior, unilocular ; ovule solitary, pendulous
;

style simple ; stigma obtuse. Fruit baccate or drupaceous, naked or covered

by the enlarged perianth, peduncle of the fruit sometimes becoming fleshy.

Seed solitary, pendulous ;
albumen ; embryo inverted ; cotyledons large,

plano-convex, peltate near the base ; radicle very short, superior
;
plumule

conspicuous. Trees with exstipulate, alternate, rarely opposite leaves
; some-

times tAvining, parasitic, and leafless herbs or under-shrubs. They are natives

chiefly of the tropical regions of Asia and America. Fcay are found in Africa.

The order has been divided into two sub-orders : 1. Laure^e, true Laurels, trees

with leaves. 2. Cassytheag, Dodder-laurels, climbing parasitic plants, without

leaves.

The more elaborate arrangement of this family by Nees d'Esenbeck,

gives the following sub-orders : 1. CinnamomecE. Example : Cinnamomum.

2. Caiaphorecc. Example : Camphora. 3. Phoebece. Example : Phoebe.

4. Persece. Example : Persea. 5, CryjjtocaryecE. Examples : Crypto-

carya, Adenostemon. 6. Acrodididiea:. Example : Aydendron. 7.

NectandrecB. Example : Nectandra. 8. DicypelliecE. Example : Peta-

lanthera, 9. Oreodaphnecn. Example : Oreodaphne. 10. Flavijiores.

Examples : Sassafras, Benzoin. 11. TetrantherecE. Examples : Laurus,

Tetranthera. 12. DapJmidiecB. Example : Daphnidium. 13. Cassytheoi.

Example : Gassytha.

Plants of this family yield many products of importance. Camphor is a
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solid volatile oil, sublimed from the distillation of the \vood of Camphora

oflicinariim, a native of China and Japan. The cinnamon of commerce is

the dried, inner bark from the young twigs of Cinnainomum zeylanicum,

indigenous in Ceylon. The ripe fruit yields an oil, known as cinnauion

suet, and camphor is distilled from the roots. Cassia bark and buds are

furnished by C. cassia. The Avocado, or the alligator's pear, is the fruit

of Persea gratissima. Bebceru-bark is obtained from Nectandra rodioei, a

native of British Guiana. Its timber is used in ship-building, under the

name of Green-heart. Well-known inhabitants of North America arc

Sassafras officinale (Laurus sassafras) or sassafras, and Benzoin odoriferum

(L. benzoin) or spice-bush. The Victor's Laurel of the ancients is the Lauras

nobilis.

Camphora officinarum (L. camphora), the camphor-tree {pi. 58, 59, fig.

15, a-c).

Cinnamomum zeylanicum (L. cinnamomum), the cinnamon tree
(
pi. 58, 59,

fig. 16) ; c, bark ; d. structure of the bark
; c, perianth externally

; /, the

same externally
; g, stamen ; /?, pistil

; ?, fruit : k. sexual apparatus ; A

stamen. Fig. 16, ^, bark of C. cassia.

Laurus nobilis, the Victor's Laurel (Mediterranean coast) {j^L 58, 59. fig.

17) ; «, branch Avith flowers ; b, umbel with male flowers
; c, female flowers

;

d, fruit ; e, male flowers magnified
; f^ stamen

; g, do. with two- to three-

lobed valves
; h, female flower magnified ; /, fruit partly in section

;
/,*, a

cotyledon.

Order 73. Begoniace^, the Begonia Family. Flowers unisexual.

Perianth colored, having usually four divisions in the male flowers, and five

or eis^ht in the female, some beins; smaller than others ; aestivation imbricate.

Stamens 00, distinct, or united into a solid column ; anthers collected in a

head, dithecal, with a thick connective, and longitudinal dehiscence. Ovary

adherent to the tube of the perianth, winged, three-celled, with three pla-

centas meeting in the axis : ovules 00, anatropal ; stigmas three, sessile,

two-lobed, somewhat spirally twisted. Fruit a membranous, triangular,

Avinged capsule, dehiscing below in a loculicidal manner. Seeds 00, minute
;

testa thin and reticulated ; albumen : embryo oblong
; radicle next the

hilum. Semi-succulent herbaceous plants and undershrubs, with alternate

oblique leaves, having large scarious stipules. They are sometimes called

Elephant's ear, from the form of the leaves. They are natives of warm
countries, as the East and West Indies, and South America. The stomata on

the low^er side of the leaves of many of the species of Begonia are arranged

in clusters, and exhibit a beautiful appearance under the microscope. There

are three genera and 159 known species. Example : Begonia. Plants of this

genus are favorites with American horticulturists.

Order 74. Polygonace/'e, the Buckwheat Family. Perianth inferior,

divided, often colored ; aestivation imbricate. Stamens definite, inserted

into the bottom of the perianth
;

anthers with longitudinal dehiscence.

Ovary free, usually formed by three carpels, unilocular ; ovule solitary,

orthotropal ; styles and stigmas equal to the carpels in number. Fruit a

nut, usually triangular, naked or covered by the persistent perianth. Seed
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erect ; albumen farinaceous ; embryo anatropal, generally on one side, some-

times in the axis of the albumen
;
radicle superior. Herbaceous, rarely

shrubby plants, Avith alternate, stipulate, or exstipulate leaves, and often

unisexual flowers. They are found in almost all parts of the world, more

especially in the temperate regions of the northern hemisphere. They grow

in fields, waste grounds, ditches, mountains, &c. The order has been

divided into two tribes : 1. Polygonese, Avith loose flowers, embryo usually

abaxial, ochreate stipules. 2. Eriogoneae, with involucrate flowers, embryo

axial, leaves generally exstipulate. Lindley enumerates twenty-nine genera,

including 490 species. Examples : Polygonum, Rumex, Rheum, Erio-

gonum.

The species of the typical genus Polygonum are inconspicuous in ap-

pearance, and generally stigmatized as worthless w^eeds. A common species

growing in damp yards and other localities, is called smart-weed (P. hydro-

piper) from its intense acridity. It is said to drive away the small red ant

when laid in places infested by this animal. Some species, as P. sagittatum,

form almost impenetrable growths in meadows, on account of the sharp-

toothed prickles along the angular stem and leaves. The common Buck-

wheat, Fagopyrum esculentum, is, in all probability, a native of North-

western China, and was not known in Europe before the sixteenth century.

Species of Rumex form the sheep sorrel of old fields. The most important

genus is Rheum or Rhubarb, the root rhubarb being furnished by many
species indigenous to Siberia, Thibet, Northern China, and the Himalaya

Mountains. Rheum compactum and rhaponticum have acid petioles, in much
request for making pies.

Rheum palmatum. Rhubarb {pi. 60, 61, jig. 4) ; «, the root ; 6, the stem
;

c-/, flowers and fruit in difi'erent states.

Order 75. Piiytolaccace^:, the PokcAveed Family. Perianth four- to

five-partite. Stamens usually perigynous, indefinite, or equal to the segments

of the perianth, and alternate with them. Ovary of one or several carpels,

distinct or combined ; ovule one in each carpel, ascending or erect ; styles

equal to the carpels in number, terminal or lateral
;
stigmas simple or divided.

Fruit fleshy and dry, indehiscent, sometimes samaroid. Seeds solitary, erect

or ascending ; embryo straight or curved
;
albumen mealy or ; radicle next

the hilum. Undershrubs or herbs, Avith alternate, entire leaves, Avhich are

often dotted. They are natives both of tropical and Avarm countries, and are

found in America, Asia, and Africa.

Sub-order 1. PetiverlacecB. Cotyledons convolute. LeaA'es stipuled. Tro-

pical America.

Tribe 1. Petiveriecc. Embryo straight or slightly curved, perisperm none

or much reduced. Examples : Sequieria, Petiveria.

Tribe 2. Rivinece. Embryo annular, inclosing a mealy perisperm. Exam-

ples : Mohlana, Rivina.

Sub-order 2. PhytoUaccineoe. Seeds ascending, cotyledons plane, leaves

exstipulate.

Tribe 3. Limece. Testa of membranous grains. South African plants.

Examples : Limeum, Gaudinia, &c.
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Tribe 4. Phytolaccecc. Testa of crustaceous grains. Plants seldom extra-

tropical. Examples : Phytolacca, Ercilla, Giesekia, Microtea, <fcc. The

most important North American plant of this family is Phytolacca decandra

or Pokeberry. The young shoots are boiled as greens, and the rich purjilc

juice of the berries has been used as red ink, and also in the coloration of

Avines. The ashes of the young plants contain a large amount of potash.

Order T6. Chenopodiace-13 or Antriplicp:s, the Goosefoot Family.

Perianth deeply divided, sometimes tubular at tlie base, persistent ^vithout

bracts ; aestivation imbricate. Stamens inserted into the base of the perianth

or hypogynous, opposite to its segments, and equal to them in number, or

fewer. Ovary single, superior, or sometimes cohering to the tube of the

perianth, one-celled ; ovule solitary, attached to the base of the cell ; style

two- to four-divided ; stigmas simple. Fruit membranous, indehiscent, in-

closed in the calyx, sometimes flcslw. Seed erect or resupinate ; embryo

curved, round farinaceous albumen ; often like a horse-shoe, or spiral, or

doubled together without albumen
;
radicle next the hilum. Herbs or under-

shrubs, with alternate, sometimes opposite, exstipulate leaves, and hermaphro-

dite or unisexual flowers. They are found in almost all parts of the world,

but do not abound in the tropics. Most of the plants are inconspicuous vreeds.

There are sLxty-seven known genera, and 372 species.

Moquin Tandon has divided this famil}^ into seven tribes arranged under

two sub-orders, the first, with the embryo curved round the albumen (Cyclolo-

beae) ; the other with a spiral embryo and no albumen (Spirolobe^).

A Cydolohece.

Tribe 1. Anserlnece. Stem unjointed, with membranous flat leaves.

Flowers hermaphrodite, all of the same form. Pericarp free. Seed with two

integuments, the outer usually crustaceous. Examples : Chenopodium, Beta,

Ambrina, Blitum, (fee.

Tribe 2. Spinaciece. Stem like the last. Flowers polygamous or

diclinous
; males diff'erent from the females, or the calyx often reduced to

two valves with the fruit compressed, most often free. Seed with a single or

double integument. Examples : Atriplex, Spinacia, Obione, Acnida, (fee.

Tribe 3. CamphorosmecB. Stem and leaves generally like the last, the

leaves rarely fleshy and semicylindrical. Flowers hermaphrodite or poly-

gamous. Pericarp free. Tegument of the seed simple. Examples : Kochia,

Camphorosma, &c.

Tribe 4. Corisperrnece. Stem unjointed, with coriaceous, flat, linear leaves.

Flowers hermaphrodite, all of the same form. Pericarp adherent. Seed

embraced by a simple integument which is compounded with the pericarp.

Examples : Anthochlamys, Corispermum.

Tribe 5. Salicorniece. Stem jointed, often leafless. Flowers hermaphro-

dite, all of the same form, lodged in cavities of the rachis or in the articula-

tions. Pericarp free or adherent. Seed with one or two integuments.

Example : Salicornia.
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B. SpirolohecB.

Tribe 6. ^umdinecp. Stem unjointed, -with leaves usually fleshy and

vermicular. Flowers hermaphrodite, all similar. Pericarp free, rarely ad-

herent. Seed with two integuments, the outer crustaceous. Embryo coiled in

a flat spiral. Examples : Suaeda, Schangina, &c.

Tribe 7. Salsolece. Stem jointed or not, with leaves usually cylindrical

and fleshy. Flowers hermaphrodite, similar. Pericarp thin, scarcely free.

Tegument of the seed simple and membranous. Embryo in a helicoid or

conical spiral. Examples : Salsola, Kali, Brachylepis.

Some prominent American genera are Salsola, Suaeda, Salicornia, Cheno-

podium, &c. The ashes of many species furnish carbonate of soda, espe-

cially Salsola, Salicornia, and Kochia. The mustard seed of Scripture is

Salvadora persica. The common beet. Beta vulgaris, indigenous along the

coast of the Mediterranean, belongs to this family
;

as also Spinacia ole-

racea or Spinach, and the Peruvian quinoa, Chenopodium quinoa. The

American Chenopodiums are known as Lamb's quarter and Goose-

foot.

Beta vulgaris, common Beet {pi. 60, Ql,Jig. 5) ; d, root with a radical leaf;

6, a group of flowers ; c, a fruit.

Order 77. Amaranthace^, the Amaranth Family. Perianth three- to

five-partite, hypogynous, scarious, persistent, usually with two bractlets at

the base. Stamens hypogynous, either five and opposite the segments of the

perianth, or double that number, distinct, or united, sometimes partly

abortive ; anthers either dithecal or monothecal. Ovary superior, single,

one-celled ; ovules solitary or several, amphitropal, hanging from a free

central funiculus ; style one or ; stigma simple or compound. Fruit a

utricle or a caryopsis, rarely baccate. Seeds lentiform, pendulous
; testa

crustaceous ; embryo peripherical ; albumen farinaceous
; radicle next the

hilum. Herbs and shrubs, with simple, opposite, or alternate exstipulate

leaves ; flowers in heads or spikes, usually hermaphrodite. They are

natives of tropical and temperate regions. There are thirty-eight known

genera, and 282 species. Examples : Amaranthus, Achyranthes, Celosia,

Deeringia, Gomphrena.

The plants of this family are of little economical importance
;
the leaves

of some species furnish a great amount of mucilage. Three fourths of all

the species are tropical, most of them American. Iresine and Amaranthus

are North American representatives. A. hypochondriacus is a common

garden flower, known as Prince's feather. Celosia cristata or Cock's comb, a

native of China, is frequently cultivated for purposes of ornament.

Celosia cristata, Cock's comb {pi 60, Ql.fig 6) ; c, a flower magnified.

Order 78. NYCTAGiNACEiE, the Marvel of Peru Family. Perianth

tubular, colored, contracted in the middle, becoming indurated at the base

;

limb entire, or toothed and deciduous ; aestivation plicate. Stamens defi-

nite, hypogynous ; anthers dithecal. Ovary superior, one-celled ; ovule

solitary, erect ; style one ;
stigma one. Fruit a caryopsis, inclosed within
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the enlarged persistent tube of the perianth. Embryo pcripherical ; albumen

farinaceous ;
cotyledons foliaceous

;
radicle inferior. Herbs, shrubs, or trees,

•with opposite, often unequal, sometimes alternate leaves, and involucrate floAv-

ers. They are natives principally of warm regions. Lindley notices fourteen

genera, including one hundred species. Examples : Mirabilis (Nyctago).

Boerhaavia, Pisonia.

The plants of this order have purgative qualities. Mirabilis jalapa was at

one time considered to be the true Jalap plant. Some species of this genus

are known as Four-o'clocks, from their blossoming at nearly that hour of the

afternoon.

Mirabilis longifolia (Mexico) {pi. 60, 61, Jig. 8) ; a, upper part of the plant

;

b, stamens and pistil at the bottom of the perianth
; e, ovary ; d, filament ; c,

upper part of the style with the stigma
; /, nut

; g, vertical section
; h, embryo.

Sub-Clctss 2. CorolliflorcB.

Calyx and corolla present
;

petals united, bearing the stamens. This

sub-class includes the Monopetalas of Jussieu, and the Gamopetalse of

Endlicher.

Order 79. Plantaginace^, the Plantain Family. Calyx four-parted,

persistent ; aestivation imbricate. Corolla monopetalous, hypogynous, sca-

rious, persistent, with a four-parted limb. Stamens four, inserted into the

corolla, and alternate with its segments ; filaments long, filiform, folded in-

wards in the bud
;
anthers dithecal, versatile. Disk inconspicuous. Ovary

free, two- to four-celled ; ovules solitary, or in pairs, or 00 : style simple, capil-

lary
;

stigma hispid, simple, rarely bifid. Fruit an operculate capsule,

inclosed within the persistent corolla. Seeds sessile, peltate, or erect ; sper-

moderm mucilaginous ; embryo in the axis of fleshy albumen, transverse

;

radicle inferior. Herbs, which are often stemless, with radical ribbed leaves,

and spiked hermaphrodite flowers, or solitary unisexual ones. The species are

chiefly found in temperate and cool regions. There are three genera noticed

by Lindley, including 120 species. Examples : Plantago, Littorella.

The genus Plantago or plantain, is represented by several species in the

United States, one of Avhich (P. major), like the hive bee, appears to accom-

pany man in all his migrations.

Plantago major, common plantain, cosmopolite {pi. 60, 61, fig. 7) : a, the

entire plant ; b, a flower ; c, the corolla tube opened ; d, the pistil ; e, the

pericarp
; /, the same opened

; g, a seed
; h, transverse section of ditto.

Order 80. Plumbaginace^e, the Leadwort Family. Calyx tubular,

persistent, sometimes colored ; csstivation plaited. Corolla monopetalous.

or pentapetalous, regular. Stamens five, hypogynous when the corolla is

gamopetalous, attached to the base of the petals when they are separate.

Ovary free, one-celled ; ovule solitary, pendulous from a funiculus which

arises from the bottom of the cell ; styles five, seldom three or four, each

bearing a subulate stigma. Fruit a utricle. Seed pendulous ; spermoderm
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simple
; embryo straight, in the axis of mealy albumen

;
radicle superior.

Herbs or underslirubs, with alternate or fjisciculate exstipulate leaves, some-

what sheathing at the base
;
flowers panicled or capitate. They inhabit the

sea-shore and salt marshes, chiefly in temperate regions. There are two sections

of this order : 1. Plumbaginese, with a synpetalous corolla and connate styles.

2. Staticeoe, with a pentapetalous corolla and distinct style. Lindley mentions

eight genera and one hundred and sixt}^ species. Examples : Plumbago,

Statice, Armeria.

Plumbago europea. Toothwort. Southern Europe {pi. 60, 61,^^. 9) : «, upper

part of the plant ; 6, portion of a leaf magnified
; c, calyx magnified

; c/, section

of flower tube
; e, stamens and pistil

; /, anther magnified
; g, section of the

ovary showing the ovule with its long funiculus.

Order 81. Primulace^, the Primrose Family. Calyx rarely four-cleft,

inferior, or half superior, regular persistent. Corolla monopetalous, hypo-

gynous, rarely perigynous, with the limb five- rarely four-cleft, sometimes 0.

Stamens inserted on the corolla, equal in number and opposite to its segments.

Ovary free, rarely adherent to the base of the calyx, one-celled
;
ovules 00,

amphitropal ; style one ; stigma capitate. Fruit a capsule, opening with

valves, or with a lid. Seeds numerous, peltate, attached to a free central

placenta ;
embryo straight, inclosed within fleshy albumen, and lying across

the hilum. Herbaceous plants, with leaves usually opposite, and frequently

radical, exstipulate
;
flowers on simple or umbellate scapes. They are natives

chiefl}^ of temperate and cold regions in the northern hemisphere
;
some occur

in elevated stations in warm countries.

Suh-order 1. PrlmulecB. Pod entirely free from the calyx, opening by

valves. Examples : Primula, Dodecatheon, Trientalis, Lysimachia, Cycla-

men, &c.

Sub-order 2. Anagallidece. Pod free from the calyx, opening all round by

a transverse line, the top falling off" by a lid. Example : Anagallis. ^

Sub-order 3. Samolece. Pod half adherent to the calyx. Example

:

Samolus.

Sub-order 4. Hotoniece. Pod opening by valves. Seeds fixed by the base,

anatropous. Example : Hottonia.

All the genera above enumerated are found in the United States, except

Cyclamen. This is known in Europe as sow-bread, on account of the

partiality shown to the tuberoid, partly subterraneous stems, by hogs. The

cowslip and the primrose are respectively Primulea veris and vulgaris ; the

oxlip P. elatior.

Anagallis arvensis, Pimpernel, indigenous in Europe, introduced into Ame-

rica [pi. 60, 61, fig. 10) : a, the plant ; 6, the calyx magnified ; c, portion of

the corolla magnified ; c/, stamen ; e, pistil
; /, pod, showing the manner of

opening
; g, a seed magnified : h. transverse section of ditto.

Lysimachia vulgaris. Loose-strife, Europe (p/. 60, Ql.fig. 13): a, branch

with flowers ; 6, extremity of calyx-lobe magnified ; c, stamens
; d, capsule

in the calyx
;

e. a seed
; / and g^ transverse and longitudinal section of

ditto.

Cyclamen europseum, Sow-bred {pi. 60, 61, fig. 12) : a, the plant ; 6,
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calyx and pistil ; c, a portion of the corolla, -with two stamens
; d, a stamen

magnified
; e, cross-section of the anther

; /, vertical section of tlie ovary
; g,

pericarp ; h, a seed magnified.

Dodccatheon intcgrifolium, American cowslip, United States (/>/. GO, Gl»

/Z^*-. 11) : a, lower part of the plant ; b, scape ; r, stamens separated
; cl^ pistil

;

c, fruit.

Order 82. Lentibulariack/e, the Bladdcr-Avort Family. Calyx inferior,

divided, persistent. Corolla monopetalous, hypogynous, irregular, hilahiate,

usually spurred. Stamens tAvo, inserted into the hase of the corolla, and

included ; anthers monothecal, sometimes contracted in the middle. Ovary

free, composed of two carpellary leaves, unilocular ; ovules 00, anatropal

;

placenta free, central ; style one, very short ; stigma hilamellar. Fruit a one-

celled capsule, dehiscing transversely, or by an apicilar cleft. Seeds numer-

ous, minute, exalbuminous ; embryo somethnes undivided ; radicle next the

hilum. Aquatic or marsh herbaceous plants, with radical leaves, which are

sometimes compound, and bear little bladders or ampulli^. Flowers often on

scapet^. Thc}' are found in all parts of the world, and abound in the tropics.

Lindlev enumerates four f''cncra, includin<2: one hundred and seventy-three

species. Exair.ples : Utricuhiria, Phiguicula.

Order 83. Acantiiace-e, the Acanthus Family. Calyx Avith four or five

divisions, equal or unequal, occasionally multifid, or entire and obsolete,

persistent. Corolla monopetalous, hypogynous, usually irregular, with the

limb ringent or bilaluate, or rarely unilabiate, somiCtimes nearly equal,

deciduous. Stamens inserted on the corolla, usually two, sometimes four,

didynamous, the shorter ones being occasionally sterile ; anthers one- or

two-celled, with longitudinal dehiscence. Disk glandular. Ovary free,

two-celled : placentas adhering to the axis ; ovules two or more in each

cell, curved ; stylo one : stigma two-lobed, rarely entire. Fruit a two-

celled capsule, dehiscing by two elastic valves, in a loculicidal manner.

Seeds two or many in each cell, sometimes solitary, roundish, attached to

hard, persistent, hooked or subulate, ascending processes of the placenta

;

testa loose ; albumen : embryo curved or straight ; cotyledons large,

leafy ; radicle cylindrical, next the hilum. Herbaceous plants or shrubs,

with opposite, exstipulate, simple leaves, and bracteated flowers, two or three

large leafy bracts accompanying each flower. They abound in tropical

regions. The order has been divided into three tribes by Nees d'Esenbeck, as

folloAvs :

—

Tribe 1. ThmibergiecL : placental processes, in the form of a hard cup

supporting the seed. Example : Thunbergia.

Tribe 2. Nelsomeoi : placental processes contracted into a papilla, bearing

the small and pitted seed. Example : Nelsonia.

Tribe 3. Echniatncanthi. Placental processes hooked. Of this tribo

there are seven sections. 1. HygropJiiles. Example: Ilygrophila. 2.

RueUiccz;. Examples : Dipteracanthus, Ruellia. 3. Barleriece. Example :

Barleria. 4. AcanthecL. Example : Blepharis. 5. .h/sticicce. Example

:

Justicia. G. DicJipferece. Example : Blechum. 7. Andrographidecb.

icoxoorvAriric ExcvcLor.EDi.A.

—
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Example : Eriantliera. Prominent genera of the United States are Dianthera

and Dipteracanthus. There are about 105 genera, and 750 species in the

entire family, according to Lindlcy.

Acanthus mollis. Bear's claw (Southern Europe) {pi. G2,Jig. 2); «, portion*

of the flowei-, showing the stamens and the two lateral bracts ; b, anther ; c,

pistil ; d, seed vessel ; e. section of the seed.

Ruellia formosa (pi. Q2,Jig. 1) ; a, calyx; b, pistil.

Order 84. Verbenace.e, the Vervain Family. Calyx tubular, persistent,

inferior. Corolla monopetalous, tubular, hypog^mous, deciduous, limb usually

irregular ; j^estivation imbricated. Stamens usually four, didynamous, rarely

equal, sometimes two. Ovary free, two- to four-celled ; ovules usually

four, erect or pendulous, anatropal or amphitropal ; style one, terminal

;

stigma bifid or entire. Fruit nucamentaceous or baccate, composed of two

or four ach^nia united. Seeds one to four ; albumen or fleshy
; embryo

straight : radicle cither inferior or superior. Trees or shrubs, rarely herbs,

with opposite or alternate exstipulate leaves. The order has been divided

into three sub-orders :—1. MyoporinecB^ anthers two-celled, seed pendulous,

radicle superior ; natives of the southern parts of America and Africa, and

of Australia. 2. VerbeiiecE. anthers two-celled, seed erect, radicle inferior

;

natives both of the tropical and temperate regions of America, and found

also in Asia and Europe. 3. ^elaginecc^ anthers one-celled, seed pendu-

lous, radicle superior ; natives chiefly of the Cape of Good Hope, but some

are European. There are seventy-five known genera, and upwards of 770

species. Examples : Myoporum, Avicenna, Verbena, Vitex, Tectona, Selago,

(jrlobularia.

Some A merican representatives of this family are Verbena, Phryraa, and

Ivippia. The fragrant Verbena of horticulturists is the Aloysia citriodora.

Tectona grandis furnishes the teak wood of India.

Vitex agnus castus (Europe) [pi. 62, ^o-. 5, a-i).

Oi?.der 85. LabiAT.E. the Mint Family. Calyx tubular, inferior, regular

or bilabiate, persistent. Corolla monopetalous, hypogynous, bilabiate

;

upper lip entire or bifid, lower three-lobed. Stamens four, didynamous,

.sometimes two by abortion, inserted into the corolla, and alternate with

the lobes of the lower lip ; anthers two-celled, or one-celled by abortion, or

by absorption of the septum ; connective sometimes large and distractile.

Di^^k fleshy. Ovary free, deeply four-lobed : ovules four : style one, basilar
;

Htigma bifid, usuall}^ acute. Fruit consisting of one to four achsenia,

inclosed within the persistent calyx. See Is erect ; albumen either 0, or in

small quai^-tity ; embryo erect ; cotyledons flat ; radicle inferior. Herbs

or undei-staibs, with tetragonal stems, opposite exstipulate leaves, and

cymose inflorescence, the flower being often in verticillasters. Linnaeus

looked upon the fruit as naked seeds, and hence included many of ih^

plants in the order Gymnospermia of his Didynamous class. They are natives

<;hiefly of temperate regions. Lindley mentions 125 genera, including 2,350

species.

Trihe 1. Ocimoidece. -Stamens declined. Ex. : Lavandula.
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Tribe '1. ^fet^fholdfon. Stamens straight or diverging. Tube of the corolla

hardly exceeding the calyx, with four or five nearly equal divisions^. Ex. :

Isanthus, Mentha, Lycopus.

T7ibe 3. Moitardecc. Stamens ascending ; the superior, abortive, or

synantherous : the inferior with linear anthers united or halved. Ex. : Salvia,

Monarda, Blephilia.

Tribe 4. Satureinece. Stamens straight, diverging or slightly ascending
;

the inferior longest. Anthers not bifid. Tube of the corolla without the ring,

scarcely exceeding the calyx and the imbricated bracts ; the limb slightly

bilabiate, with flat divisions. Ex. : Cunila, Thymus, Origanum, <fec.

Tribe 5. Melissinecc. Stamens ascending ; the inferior longest. Corolla

bilabiate Avitli fiat divisions (upper lip rarely arched). Calyx generally tra-

versed by thirteen nervures, bilabiate. Ex : Hedeoma, Melissa, (fee.

Tribe 6. Scutellarinece. Stamens ascending
;
the inferior longest. Corolla

bilabiate
;
upper lip arched. Upper lip of the calyx entire or truncate. Ex.

:

Prunella, Scutellaria.

Tribe 7. Prostantherece. Stamens diverging or ascending, the lower long-

est or abortive. Anthers often dimidiate. Corolla with the tube short, cam-

panulate above, the flat divisions disposed nearly in two lips. Achaenia

coriaceous,' reticulated, with the style persistent. Plants entirely Australasian.

Ex. : Chilodia, ifec.

Tribe 8. NepetecE. Superior stamens projecting most. Ex. : Lophanthus,

Nepeta, Dracocephalum, Cedronella.

Tribe 9. ^tachydece. Stamens ascending, the inferior longest. Corolla

bilabiate. Calyx not thirteen nerved. Achaenia dr}^, almost smooth. Ex.

:

Synandra, Lamium, Galeopsis, Stachys, Betonica, Ballota, (fee.

Tribe 10. Prasiem. Stamens ascending, the inferior the longest. Corolla

bilabiate. Achrenia fleshy. Ex : Prasium, &c.

Tribe 11. Ajngordece. Stamens ascending, projecting considerably beyond

the upper lip, which is very short or bifid, or declined ; achienia with reticu-

lated furrows. Ex. : Teucrium, Trichostema.

Most of the genera adduced above represent this order in the United States.

Plants of the order Labiatse are generally fragrant and aromatic, none of them

poisonous or injurious. Various species of Mentha or Mint yield volatile oils.

Peppermint is M. piperita ; Spearmint, M. viridis
; and Pennyroyal, M.

pulegiura. Lavender is obtained from various species of Lavandula, one of

Avhich (Spica latifolia) furnishes oil of spike. Sw^eet marjoram is Origanum

majorana ; hoarhound,, Marrubium vulgare ; thyme, a species of Thymus
;

savory, of Satureia ; sage, of Salvia
;

basil, of Ocymum. The patchouli per-

fume is derived from Pogostemon patchouli.

Galeopsis tetrahit. Hemp-nettle (United States and Europe) (;;/. Q>2,Jig. 7)

:

a. calyx : b and r. corolla
; d. fruit calyx ; e, a nut.

Betonica officinalis (Europe) [pL 62, fig. 6). The various figures to all of

which 6 is attached need no special explanation.

Order 86. Scrophulariace.e, the Figwort Family. Calyx divided into

four or five parts, unequal, persistent, inferior. Corolla monopetalous, more

or less irregular and bilabiate, or personate, sometimes spurred or saccate
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at the base ; aestivation imbricate. In the bud, the flovrers are regular. Sta-

mens usually 4, didynamous, rarely 5, sometimes 2
; anthers bilocular or

unilocular by abortion or adhesion. Ovary free, t\Yo-celled
; ovules usually

00 ; style simple
;
stigma two-lobed, rarely entire. Fruit capsular, rarely

fleshy, dicarpellary, two-celled, two- to four-valved, opening by septicidal

or loculicidal dehiscence, rarely by pores or lids, the dissepiments becomnng

finally loose in the centre. Placentas attached to the dissepiment, and some-

times in the mature fruit becoming central. Seeds definite or 00 ; embryo

straight or slightly curved, included within fleshy albumen. Herbs, under-

shrubs, or shrubs, with opposite, whorled, or alternate leaves. They are found

generally distributed over the globe, both in cold and warm regions. The order

has been divided by Bentham into three sections :

Sab-order 1. Salpiglossidece. Segments of the corolla equal with indupli-

cate or bilabiate aestivation, the biloped lip external. Inflorescence centrifugal.

This suborder contains but a single tribe—1. SalpiglossecB. Examples :

Duboisia, Schizanthus. Principally South American.

Sub-order 2. Antirrhinidece. Corolla bilabiate, the bilobed lip external.

Inflorescence centripetal or compound. Tribe 2. Calceolarieoe. Example :

Calceolaria. Tribe 3. Verbascecb. Examples : Yerbascum, Celsia. Tribe

4. Hemimeridecb. Examples : Alonsia, Colpias, &c. Tribe 5. AiitirrhiniecB

Examples : Linaria, Antirrhinum. Tribe 6. Cheloneoi. Examples : Chelone.

Collinsia, Pentstemon, Scrophularia. Tribe T. Escobediect. Examples :

Alectra, Escobedia, &c. Tribe 8. GratiolerE. Examples : Diplacus, Cono-

b£ea, Gratiolo, Ilysanthus, Hemianthus, Herpestis.

Sub-order 3. Rhinanthidece. Corolla bilabiate, the bilobed lip never ex-

terior in gestivation. Inflorescence centripetal or compound. Tribe 9. Sib-

thorpiem. Examples : Sibthorpia, Limosella. Tribe 10. Buddleiea;. Example :

Bryodes. Tribe 11. Digitalecc. Examples : Digitalis, Synthyris. Ti'ibe

12. Veronicce. Example : Veronica. Tribe 13. Buchnerece. Example

:

Buchnera. Tribe 14. Gerardiece. Examples : Seymeria, Gerardia. Tribe

15. EuphrasiecB. Examples : Castilleja, Schwalbea, Euphresia, Rhinanthus,

Pedicularis, Melampyrum.

Most of the above-m.entioned genera have jS^orth American representatives.

The entire order, according to Lindley, contains 176 genera and 1814 species.

Some plants of the order are poisonous. The most important medicinal species

is Digitalis purpurea, or Fox-glove. The common Mullein (Yerbascum thap-

sus) has been introduced into America from Europe, as also Linaria vulgaris,

Toad-flax, an abundant yellow weed.

Calceolaria corymbosa, Slipperwort (Chili) {pi. 62, jig. 9) ; c, calyx ; (/,

vertical section of flower.

Digitalis purpurea, purple Fox glove (Europe) {pi. Q'l.fig. 8) ; A, extremity

of stalk : B, central portion of do.
; a. inside of the flower (in part) magnified,

with the stamens : b and c. anthers : d. calyx with pistil ; e. seed vessel
; /,

do. burst open : g, do. in cross-section ; h. placenta
; ?, seed ; A', a seed magni-

fied
; Z and m, sections of do.

Yerbascum thapsus, Mullein (Europe) (p/. ^2, fig. 10); b. calyx; c, corolla

with the five stamens ; d. smooth stamen ; e. hairy stamen.
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Pedicularis palustris, Lousewort (Europe) [pi. 60, Oil
^ fig. 15); a, upper

part of the plant ; i, root ; c, lower lip of the corolla ; rf, section of the corolla

with the stamens ; c, pistil.

Veronica officinalis, Speedwell (central Europe) {pi. 60, ^)^..fi,g. 14).

Order 87. Orobanchk-i^, the Broom-rape Family. Calyx divided, per-

sistent, inferior. Corolla monopetalous, hypogynous, irregular, usually bilabi-

ate, persistent ; aestivation imbricated. Stamens four, didynamous. Disk

lleshy. Ovary free, one-celled, composed of two carpels Avhich stand fore and

aft, with two or more parietal placentas
;
ovules 00 ;

style one ; stigma two-

lobed, each of the lobes belong half to each carpel. Fruit capsular, inclosed

within the withered corolla, one-celled, two-valved. Seeds 00, minute
; em-

bryo very minute, at one end of fleshy albumen. Herbaceous parasitical

plants, having scales in place of leaves. They are natives of Europe, more

especially the southern parts, and of Asia, North America, and the Cape of

Good Hope. Lindley gives twelve genera, and 116 species. Examples

:

Orobanche, Lathnpa, Epiphegus, Conopholis, Aphyllon.

The plants of this order are generally destitute of green foliage, with lurid

yellowish or brov.nish scales instead. They are mostly parasitic on the roots

of various other species.

Lathrsea squamaria (Europe) [pi. 60, 61, ^^\ 16); upper and lower part of

the plant ; a and 6, calyx ; c, corolla
;

r/, anthers
; e, pistil

;
/, pericarp,

(fcc.

Order 88. Solanace^, the Nightshade Family. Calyx inferior, five-,

rarely four-partite, persistent. Corolla monopetalous. hypogynous, with the

limb five-, rarely four-cleft, regular, or somewhat unequal, deciduous
;

aestiva-

tion plicate or imbricated. Stamens inserted on the corolla, equal in number

to the corolline sehments, and alternate with them : anthers with longitu-

dinal or porous dehiscence. Ovary usually two-celled, sometimes four-,

five-, or many-celled ; ovules indefinite ; style continuous ; stigma simple.

Fruit with two, four, or more cells, rarely unilocular; either a capsule

dehiscing in a septicidal or circumscissile manner, and having a double

dissepiment parallel to the valves, or a berry with the placentas adhering

to the dissepiment, or a nuculanium with f^ve or more nucules. Seeds 00
;

emibryo straight or curved, often excentric, lying in fleshy albumen ; radi-

cle next the hilum. Herbs or shrubs, with alternate leaves. Natives

of most parts of the world, but abundant in the tropics. The order

has been divided into two sections, which are not, however, well de-

fined.

.4. Curvembryecc.

(Embryo curved, with semi-cylindrical cotyledons.)

Tribe 1. Nkotiana. Capsule bilocular, separating into two valves by septi-

cidal dehiscence. Examples : Nicotiana, Petunia.

Tribe 2. Daiurem. Capsule or berry incompletely four-locular. Example :

Datura.

Tribe 3. Hyoscyamecc. Capsule bilocular, opening by a circular slit.

Example : Hyoscyamus.
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Tribe 4. Solanece. Berry two-celled or more, or fruit dry, indehiscent.

Examples
;
Nicandra, Physalis, Solanum, Lycopersicum, Atropa, Capsicum,

Mandragora, &c.

B. RectemhryecB.

(Embryo straight, cotyledons foliaceous.)

Tribe 5. Cestrinecc. Berry bilocular. Example : Oestrum.

Tribe 6. VestiecE. Capsule bilocular. Examples : Vestia, Sessea.

Of the entire order, there are about sixty-six genera and 950 species.

Many of these occur in the Americas. The general qualities of Solanaceae

are narcotic, which, when developed to a great degree, impart highly poison-

ous properties. Some of these are Solanum dulcamara (Bittersweet), Atropa

belladonna (Belladonna), Hyoscyamus niger (Henbane), Datura stramonium

(Jimson weed), Nicotiana tabacum (Tobacco.) The most important plant of

this order is the potatoe (Solanum tuberosum). This invaluable tuber

is indicrenous to the South American Cordilleras, whence it was brouo;ht

to Europe, and ultimately distributed all over the world. It is now culti-

vated in Europe as far north as Hammerfest in Lapland, lat. 71°., and in

the Faroes, as also in the lower plateaus of India, in China, Japan, Australa-

sia, and New Holland. The precise period of its introduction into Europe

is unknown, towards the end of the sixteenth century in all probability
;

it was first carried from Virginia to Ireland in 1586. Other species of

Solanum (S. melongena, and ovigerum,) furnish the Melongena or egg plant.

The Tomato is the fruit of Lycopersicum esculentum. As already mentioned,

species of Nicotiana furnish tobacco. The one generally cultivated in the

United States is N. tabacum
;
the best Havannah cigars are made from N.

repanda. Syrian, Turkish, and Persian tobacco are furnished by different

species. The mandrake of English authors is the forked root of Mandragora

officinalis. The Cayenne peppers or Chillies are derived from species of

Capsicum.

Hyoscyamus niger, Henbane (Europe) {pi. 63, fig. 1); a. the corolla

opened and reduced ; b, pistil ; c, pericarp ; d, cross-section of do. ; e, a

seed.

Nicotiana tabacum. Tobacco {pi. 62, fig. 11) ; A, top of the plant ; B, an

inferior and C a superior leaf; a, an opened flower ; 6, capsule ; d. do. burst

;

c, a cross-section of do.

Datura stramonium, Jimson weed (corruption of Jamestown weed) (East

Indies) {pi. 63, fig. 2) ; a, corolla opened
; b, pistil

; c, cross-section of the

pod ; d, a seed magnified.

Atropa belladonna. Belladonna (Europe) {jjI. 63, fig. 3) ; a, expanded

corolla ; b, anther : c, pistil ; d, stigma magnified
; e, fruit

;
/. cross-section

of do.
; g, seed ; h, vertical section of do.

Solanum dulcamara. Climbing nightshade (Europe) {pi. 63, fig. 4).

Capsicum annuum, Cayenne pepper (South America) {pi. Q^^fig. 5).

Order 89. Boraginace^, the Borage Family. Calyx persistent, four-

to five-divided. Corolla gamopetalous, hypogynous, usually regular, five-,
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rarely four-cleft ; oestivation imbricated. Stamens inserted on the corolla,

equal in number to its segments and alternate with them. Ovary usually

four-lobed, quadrilocular
;
ovules four, each attached to the lowest point of

the cavity, amphitropal ; style simple, basilar (terminal in Ehretieae and

Heliotropiea})
;

stigma simple or bifid. Fruit consisting of two to four

distinct achsenia (succulent and consolidated in EhreticiTC.) Seed exalbu-

minous, or with thin albumen ; radicle superior
; cotyledons plano-convex.

Herbs, shrubs, or trees, with terete stems, alternate rough, exstipulato

leaves, and flowers generally in scorpioidal (gyrate) cymes. On account of

the asperities in the leaves, the plants have sometimes been called

Asperifoli?e.

Suborder 1. Ehretiece. Style terminal. Almost entirel}' tropical. Tribe

1. TournefortiecB. Seeds with a perisperm. Examples : Ehretia, Tourne-

fortia, (fee. Tribe 2. HetiotropecB. Seeds without perisperm. Examples :

Heliotropium, Schleidenia.

Sub-order 2. BoraginecB. Style gynobasic. No perisperm. Inhabitants

of temperate regions. Tribe 3. Anchusece. Carpels adnate to the receptacle.

Examples : Onosmodium, Echyum, Lycopsis, Symphytum, Mertensia, Lithos-

permum, Myosotis, &c. Tribe 4. Cynoglossece. Carpels adnate to the base

of the style. Examples : Cynoglossum., Echinospermum.

The genera adduced of the two last tribes all have North American species.

There are in the entire order about 67 genera and 200 species. Some species

of Heliotropium are eminent for their fragrance. Alkanet root, which yields

reddish-brown die. is the product of Anchusa tinctoria. Myosotis palustris is

the Forget-me-not. Mertensia (Pulmonaria) virginica, or Lungwort, is one of

our earliest spring flowers.

Borago officinalis, Borage, Europe and Asia {pi. 63, fig. 6) ; a. calyx with

pistil ; b. division of corolla with stamen ; c. one of the scaly appendages of

the corolla
; d. a stamen

; e, ditto from before : /, the nutlets : g, one of these

magnified.

Order 90. Cordiace^, the Cordia Family. Calyx four- or five-toothed,

inferior. Corolla monopetalous, four- or five-cleft, regular. Stamens

inserted on the corolla, alternate with its segments
;

anthers versatile.

Ovary free, four- to eight-celled ;
ovules solitary, pendulous, anatropal

;

style continuous
;

stigma four- to eight-cleft. Fruit drupaceous, four- to

eight-celled. Seed exalbuminous, pendulous from the apex of the cell by a

long funiculus, upon which it is turned back
; radicle superior

;
cotyledons

plaited longitudinally. Trees with alternate, rough, exstipulato leaves, and

panicled flowers. They are chiefly natives of warm countries. Some yield

edible fruits
;
their bark is occasionally bitter, tonic, and astringent, and their

wood is used for various economical purposes. The succulent mucilaginous

fruits of Cordia myxa, and sebestena receive the name of Sebesten Plums.

There are 11 genera enumerated by Lindley, including 180 species. Exam-

ples : Cordia, Yarronia.

Order 91. Convolvulace/e, the Convolvulus Family. Calyx five-

divided, persistent, imbricated, often bracteated. Corolla monopetalous, hy-

pogynous, deciduous, regular
; limb five-lobed, with a plaited or imbricated
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JBstivation
; tube sometimes with scales, pJternate with the lobes of the

limb. Stamens five, inserted in the base of the corolla, and alternate with

its lobes. Disk annular, hypogynous. Ovary free, two- to four-celled, rare-

ly by abortion one-celled ;
ovules definite, erect, Avhen more than one, col-

lateral
;

style one, usually bifid, rarely two
;
stigmas obtuse or acute. Fruit

succulent or capsular, one- to four-celled, with septifragal and septicidal, or

circumscissile deliiscence. Seeds albuminous ; embryo curved or spiral
;

cotyledons corrugated or inconspicuous
;
radicle inferior. Herbs or vshrubs,

usually twining, sometimes parasitical, often with a milky juice, and with

alternate, undivided, or lobed, exstipulate leaves, rarely leafless. They occur

chie% in tropical and temperate regions. The order has been divided into

two sub-orders.

Sub-order 1. ConvolvidecB, true Bindweeds, leafy plants with the corolline

tube not scaly, embryo curved, cotyledons conspicuous.

Sub-order 2. Cuscutece, Dodders, leafless parasites, having scales on the

corolline tube, embryo spiral and filiform, cotyledons inconspicuous. There

are forty-five genera and upwards of 700 species. Examples : Catystegia, Con-

volvulus, Ipomoea, Exogonium, Dichondra, Cuscuta.

This order contains plants of considerable economical importance. Jalap is

obtained from Exogonium purga (Convolvulus jalapa) a native of Mexico
;

Convolvulus scammonia yields scammony. The root of Batatas edulis (Con-

volvulus batatas) is known as the sweet potatoe.

Exogonium purga. Jalap plant, Mexico {pi. QS.Jlg. 7) ; a, pistil : b, capsule

;

G, a seed.

Order 92. IIydrophyllace^, the Water-leaf Family. Herbs, commonly

hairy, with mostly alternate and cut-lobed leaves, regular five-merous, and five-

androus flowers, as in the Borage' Family, but the ovary ovoid and entire, one-

celled, with two parietal few- or many-ovuled placentas, which usually project

into the cell, and often line it like an interior pod. Style two-cleft above.

Pod globular, two-valved, few-seeded. Seeds reticulated or pitted, amphitro-

pous, with a minute embryo in cartilaginous albumen. Flowers chiefly blue or

white, in one-sided cymes or racemes, which are coiled from the apex when

young
;

pedicels bractless. Examples : Hydrophyllum, Phacelia, Eutoca.

All North American.

Order 93. Diapensiacete, Mountain-box Family. Dwarf and tufted,

somewhat shrubby plants (only tw^o in number), with small and evergreen

heath-like foliage, the fruit agreeing with Polemoniaceae. as do the flowers,

except in the following points, viz. Calyx of five separate and strongly

imbricated persistent sepals, like the bracts. Stamens five, inserted in the

very sinuses of the bell-shaped corolla
; filaments short and flat ; anthers

opening transversely across the cells on the inside. Style single, stigma

minutely three-lobed. Examples : Diapensia and Pyxidanthera, both low,

evergreen shrubs. Diapensia lapponica is found in the Alpine summits of

Mounts "Washington, and Marcy or Tahawus.

Order 94. Polemoniace,^, the Phlox Family. Calyx inferior, five-divided,

persistent, sometimes irregular. Corolla regular, rarely irregular, five-lobed.

Stamens five, inserted on the middle of the tube of the corolla, and alternate
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with its segments
;
pollen often blue. Disk lobed : ovary free, three-celled

;

ovules anatropal or amphitropal ; style simple ; stigma trifid. Fruit, a

three-celled, three-valved capsule, with septifragal dehiscence. Seeds

angular, or oval, or winged, often enveloped in mucus, containing spiral

threads, ascending in a single or a double row ; embryo straight, in the axis

of a fleshy or horny albumen; cotyledons foliaceous, elliptical, or cordate;

radicle inferior, next the hilum. Herbaceous or climbing plants, with

opposite or alternate, simple or compound leaves. They inhabit temperate

countries chiefly, and they abound in the north-western part of America.

There are 17 genera enumerated by Lindley, including 104 species.

Examples : Polemonium, Phlox, Cobaea.

Polemonium cceruleum, Jacob's Ladder, Europe {pi. 63, fig. 8) ; a, the

corolla expanded ; h, calyx ; c, pistil ; d, capsule ; e, cross-section of ditto
;

/, a seed.

Order 95. Bignoniace^, the Bignonia Family. Calyx divided or entire,

sometimes spathaceous. Corolla monopetalous, hypogynous, usually

irregular, four- or five-lobed. Stamens five and unequal, or four and

didynamous, some of them occasionally sterile ; anthers bilocular. Disk

annular or glandular. Ovary superior, one- or two-celled, each cell being

often spuriously divided ; ovules indefinite ; style one ; stigma bilamellar, or

two- to four-cleft, or entire. Fruit, a two-celled (sometimes spuriously four-

celled) and two-valved capsule, occasionally succulent. Placentas, parietal,

sometimes extending to the centre, and forming a spurious dissepiment,

which finally separates, bearing the seeds. Seeds winged or wingless, often

flat and compressed, exalbuminous ; embryo straight ; radicle next the

hilum. Trees, shrubs, or herbs, with opposite, rarely alternate, exstipulate

leaves. They abound generally in tropical regions, but some of them are

widely distributed. The order has been divided into four sub-orders :

Sub-order 1. Bignoniece, capsule two-valved, two-celled, sometimes

spuriously four-celled, with a dissepiment parallel or contrary to the valves,

at length free, bearing the seeds, which are transverse, compressed, and

winged.

Sub-order 2. CyrtandrecB (Didymocarpeae), fruit succulent or capsular,

or siliquose and two-valved ; seeds small, ovate, or cylindrical, suspended,

apterous, sometimes comose.

Sub-order 3. Crescentiece, fruit woody and melon-shaped, inclosing

large seeds which are immersed in the pulp of the placentas.

Sub-order 4. PedaliecB, fruit drupaceous, rarely capsular and two-

valved, spuriously many-celled ; seeds few, large, and apterous, pendu-

lous, erect, or transverse. These are reckoned separate orders by

many. There are upwards of one hundred known genera and

about 650 species. Examples : Bignonia, Tecoma, Catalpa, Spathodea,

Eccremocarpus, Cyrtandra, Didymocarpus, Crescentia, Pedalium, Sesamum,

Martynia.

The Bignonia Family embraces many species of great beauty. The
most conspicuous North American forms are Tecoma (T. radicans, or

Trumpet Creeper) and Catalpa (C. bignonioides, Catalpa, or Catawba tree),.
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both well-known plants, the former a climber, conspicuous for its showy

crimson flowers, the latter a tree with large heart-shaped leaves.

Jacaranda tomentosa, Mexico {pi. 63, fig. 9).

Bignonia leucoxylon, Antilles {pi. 63, fig. 10) ; «, the calyx ; h, portion

of the corolla tube laid open ; c, pistil ; d, side of the stigma.

Order 96. Gentianace^, the Gentian Family. Calyx gamosepalous,

usually five-divided, sometimes four-, six-, eight-, or ten-divided, persistent.

Corolla gamopetalous, hypogynous, usually regular and marcescent ; limb

sometimes fringed, divided into as many lobes as the calyx ; aestivation

plaited or imbricate-twisted. Stamens inserted upon the corolla, alternate

with its segments, and equal to them in number, some of them occasionally

abortive. Ovary composed of two carpels, unilocular, or partially bilocular

;

ovules 00, anatropal ; style one, continuous ; stigmas, one or two. Fruit,

capsular or baccate, one-celled, usually bivalvular, with septicidal, or rarely

loculicidal dehiscence. Seeds 00, small ; embryo straight, minute, in the

axis of soft, fleshy albumen ; radicle next the hilum. Herbs, seldom shrubs,

with opposite, rarely alternate, entire or divided, exstipulate leaves, which

are often three- to five-ribbed. The plants of the order are distributed

generally over the globe, inhabiting both cold and warm regions. They

are rare in arctic and antarctic islands. They exhibit great varieties of

colors, and many are highly prized for their beauty.

Sub-order 1. Gentianece. Lobes of the corolla, twisted to the right in

the bud, with the folds at the sinuses, when present, plaited. Leaves almost

always opposite or whorled, entire, those of the stem sessile. Tribe I.

Chironiece. Anthers without connective, with the cells opening by a slit,

abbreviated into a pore. Examples : Chironia, Lapithea, &c. Tribe 2.

Chlorece. A connective. Style distinct, caducous. Examples : Sabbatia,

Erythraea, &c. Tribe 3. Lisianthece. A connective. Style persistent,

distinct from the double or simple stigmata. Tropical plants, almost

exclusively American. Examples : Pagoea, Prepusa, &c. Tribe 4.

SwertiecB. A connective. Stigmata sessile or confluent with the persistent

style. Plants inhabiting northern latitudes or the summits of mountains.

Examples : Gentiana, Bartonia, Halenia, Frasera.

Sub-order 2. Menyanthidece. Lobes of the corolla valvate in the bud,

with the edges turned inwards. Stem-leaves alternate, petioled. Seed

coat hard or bony. Plants growing in wet places. Examples : Menyanthes,

Limnanthemum.

Sub-order 3. Obolariece. Lobes of the corolla imbricated in the bud.

Leaves opposite, sessile. Ovules covering the whole inner surface of the

ovary. Example : Obolaria.

Lindley assigns 60 genera and about 450 species to the order

Gentianacese. Most of the genera indicated above have North American

representatives.

Gentiana pneumonanthe, common gentian, Europe {pi. 63, fig. 11) :

«, calyx ; b, corolla displayed ; c, capsule ; d, a seed magnified ; e,

seed.

Order 97. Loganiace^. Calyx, four- or five-leaved, with aestivation
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imbricate or combined with valvate. Corolla hypogynous, with the limb

ibur- or five-fid, the division similarly valvate or imbricated. Stamens

inserted on the tube of the corolla, equal and alternate, or reduced to one.

Anthers introrse, bilocular, opening longitudinally. Ovary free, of two

cells, sometimes subdivided, each into two others, by the reflexion of their

walls, each inclosing one or more ovules fixed at the internal angle,

ascending, or more frequently peltate. Style simple, terminated by an

undivided, or more rarely, bilobed stigma. Fruit fleshy or capsular, with

septicidal dehiscence, rarely septifragal. Seeds often winged or peltate,

presenting in the axis of a fleshy or cartilaginous perisperm, an embryo

with plano-convex, or foliaceous cotyledons, the cylindrical radicle turned

towards the hilum, or parallel to it. Species almost entirely tropical.

'Trees or shrubs, rarely herbs, distinguished from the Apocyanese by their

watery juice, and the stipules which usually unite the petioles of the

opposite and simple leaves. Flowers solitary in the axils of these leaves, or

grouped in corymbs, in axillary or terminal panicles.

Sub-order 1. Strychnece. Estivation of corolla valvate; fruit, a two- or

three-celled berry or capsule, seeds peltate, embryo rather large. Examples

:

Strychnos, Curare, &c.

Suh-order 2. Loganiece. ^Estivation of corolla convolute ; fruit a

bilocular capsule or nuculanium, seeds peltate, sometimes winged.

Examples : Logania, Gelsemium.

Sub-order 3. Spigeliece. ^Estivation of corolla valvate ; fruit a didymous

capsule, seeds apterous, embryo small, cotyledons inconspicuous. Examples

:

Spigelia, Coelostylis, Mitreola.

The plants of this order embrace the most virulent poisons known. One

of these, Strychnos nux-vomica, a tree found on the coasts of Malabar and

Coromandel, has for its seeds the deadly nux-vomica. The fruit is much
like an orange, the seeds being embedded in a mucilaginous pulp. Two
alkaloids are obtained from the nux-vomica, strychnine and brucine,

occurring in combination with igasuric or strychnic acid. Strychnine is

also found in other species of Strychnos. The poison, called tieute, used

by the Malays to envenom their daggers and creases, is obtained from

Strychnos tieute. The w^ourali, or ourari, with which the South American

Indians poison their arrows, likewise owes its properties to strychnine.

False angustura bark is obtained from the nux-vomica tree. Less than a

grain of strychnine has been known to kill a dog. This poison is used to

advantage in North America, for killing w^olves and other wild animals, by

spreading it on pieces of meat laid in accessible and frequented places.

Spigelia marilandica, or Pink-root, is employed as a vermifuge.

Spigelia marilandica, Pink-root, United States {pi. 63, fig. 12).

Order 98. Apocyanace^, the Dogbane Family. Calyx usually five-

partite, persistent. Corolla hypogynous, gamopetalous, regular, usually

five-lobed, deciduous ; aestivation contorted, twisting in some cases to the

right, in others to the left. Stamens five, inserted on the corolla, alternate

with its segments ; filaments distinct ; anthers two-celled, dehiscing

longitudinally ;
pollen granular, globose, or three-lobed, immediately applied
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to the stigma. Ovaries two, and each unilocular, or one and bilocular

;

ovules 00; styles two or one; stigma one, with a contraction in the middle.

Fruit follicular or capsular, or drupaceous or baccate, double or single.

Seeds 00, rarely definite, usually pendulous ; albumen cartilaginous, or

fleshy, rarely ; embryo foHaceous ; radicle turned towards the hilum.

Trees or shrubs, usually lactescent, with entire, generally opposite,

exstipulate leaves, with interpetiolary cilia or glands. They are chiefly

found in tropical regions. Lindley enumerates 100 genera, including 566

species.

Sub-order 1. Carissece. Ovary single, bilocular, or unilocular, with

placentas parietal and corresponding to the suture of the carpels. Fruit

baccate, very rarely capsular. Example : Carissa.

Sub-order 2. Opkioxylece. Ovary double, fruit drupaceous. Examples :

Ophioxylon, Cerbera.

Sub-order 3. Euapocyanece. Ovary double. Fruit follicular ; follicles

often fleshy or pulpy. Tribe 1. Plumeriece. Seeds without hairs, often

peltate. Examples : Hunteria, Tabernaemontana, &c. Tribe 2. Alstoniece.

Follicles coriaceous ; seeds peltate, ciliate ; ciliae elongated, forming a kind

of coma at the two ends of the seeds. Example : Alstonia. Tribe 3.

Echitece. Follicles coriaceous or membranous, distinct or rarely united so

as to constitute a single capsule. Seeds comatose towards the hilum or

point of attachment. Examples : Apocynum, Nerium.

Sub-order 4. Wrightiece. Seeds comatose at the apex. Example

:

Wrightia.

The sole representative of this order in the northern part of North

America is the genus Apocynum or dogbane, supposed to be poisonous to

dogs. Many plants of the order are poisonous, although a few yield edible

fruits. The Tanghin poison of Madagascar is obtained from the seeds of

Tanginia venenata. Even the common Oleander (Nerium) is poisonous.

Species of Urceola and Vahea supply caoutchouc. The juice of Taber-

naemontana utilis, the Cow tree of Demerara, is used as milk.

Nerium oleander, Oleander (Europe and Asia) (pi. 63, fig. 13) ; a,

anther ; b, pistil ; c, a seed.

Order 99. Asclepiadace.e, the Milkweed Family. Calyx five-divided,

persistent. Corolla synpetalous (monopetalous), hypogynous, regular, five-

lobed, deciduous; aestivation imbricate, rarely valvate. Stamens five,

inserted into the base of the corolla, and alternate v^ith its segments
;

filaments usually combined so as to form a tube ; staminal tube rarely naked

behind, generally furnished w^ith a corona (crown) of variously-formed

leaves, which are either distinct or connate. Anthers bilocular, each cell

sometimes spuriously divided
;
pollen, when the anther dehisces, cohering

in masses (pollinia), which are either as numerous as the cells, or are

confluent in pairs, and adhere to the five stigmatic processes, either in sets

of two or four, or singly. Ovaries two ; ovules 00 ; styles two, closely

approaching each other, often very short ; stigma common in both styles,

dilated, quinquangular ; the angles furnished with cartilaginous corpuscles

which retain the pollinia, or with glands. Fruit consisting of two foUicles
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(sometimes only one by abortion), having a placenta on the ventral suture.

Seeds 00, imbricate, pendulous, usually comose (hairy) at the hilum

;

albumen thin ; embryo straight ; cotyledons leafy ; radicle superior.

Shrubs, or occasionally herbs, usually with milky juice, and often twining.

The leaves are usually opposite, sometimes alternate or verticillate, with

interpetiolary cilia in place of stipules. The gynostegium, staminal crown

or peculiar hooded (cucullate) appendages, prolonged from the tube of the

filaments, which occur in many of the plants of this order, give a peculiar

aspect to their flowers. They inhabit chiefly warm and tropical regions,

but many species extend to northern climates. Many succulent species are

found in the south of Africa. Lindley enumerates 141 genera, including

910 species.

Trihe 1. CeropegiecB. Pollinia upright. Examples : Ceropegia, Hoya,

Stapelia. Trihe 2. GonolohecB. Pollinia horizontal. Example : Gonolobus.

Tribe 3. OxypetalecB. Pollinia pendent, supported by winged processes, with

a lateral spur. Example : Calostigma. Tribe 4. Asclepiece. Pollinia

pendent. Examples : Asclepias, Acerates, Enslenia. Tribe 5. Periplocece.

Pollinia granular. Granules four-lobed. Example : Periploca. Tribe 6.

Secamonece. Anthers four-locular, pollinia twenty, applied by fours to the

summit of the corpuscles. Example : Secamone.

The milky juice with which plants of this order abound, is usually bitter

and acrid, sometimes mild, as in the Cow plant of Ceylon, Gymnema
lactiferum. The wax plant of greenhouses (Hoya carnosa) derives its

name from the pecuhar appearance of the flowers. The stapelias are

remarkable for the odor of the blossoms, which resembles that of rotten flesh.

Flesh flies, it is said, are deceived to such an extent by the smell, as to

deposit their eggs on the plant. The most conspicuous species of the

United States is Asclepias cornuti (A. syriaca) known as silk or milk weed,

a plant of some economical value. In certain districts of Europe, as in

Silesia, it is cultivated on a large scale. The stem is rotted like hemp, and

yields a strong fibre ; the long silky hairs attached to the seeds are spun into

various fabrics wath silk or cotton, or else used in pillows as a substitute for

down. Sugar has been extracted from the flowers, and the juice contains

an abundance of caoutchouc. The hairs of the seeds, when properly pre-

pared, afford an excellent gun-cotton, much superior to that from true cotton.

Cynanchum vincetoxicum (Europe) (pi. 64, Jig. 1) ; a, flower branch
;

b, natural size of the flow^er ; c, process of the stigma ; d, section of the

ovary ; e, pollen mass
; /, pistil

; g, seed vessels ; h, seed ; z, vertical section

of do.

Asclepias cornuti (A. syriaca). Milkweed (United States) (pi. 64, Jig. 2) ;

a, group of flowers ; b, corona ; c, the calyx ; d, stamina ; e, segments of

corona exhibiting some of the pollinia; /, two attached pollen masses

magnified
; g, section of the seed vessel ; h, a seed ; i, vertical section

of do.

Order 100. Oleace^, the Olive Family. Flowers «, sometimes *?.

Calyx gamosepalous, divided, persistent. Corolla gamopetalous, hypogynous,

four-cleft, sometimes of four petals which are connected in pairs by means
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of the filaments, sometimes ; aestivation somewhat valvate. Stamens two

(rarely four), alternate with the corolline segments ; anthers dithecal, with

longitudinal dehiscence. Disk 0. Ovary free, two-celled ; ovules in pairs,

collateral or pendulous ; style one, or ; stigma entire or bifid. Fruit

drupaceous, baccate or capsular, sometimes samaroid. Seeds often by

abortion solitary ; albumen dense, fleshy, abundant ; embryo straight, about

half the length of the albumen ; cotyledons leafy ; radicle superior. Trees

or shrubs, with opposite leaves, which are either simple or compound.

Found chiefly in temperate regions. They occur in North America, Asia,

Europe, and New Holland. There are two sections of the order: 1. OlecB,

with a drupaceous or berried fruit. 2. Fraxinece, with a samaroid (winged)

fruit. Lindley mentions twenty-four genera, including 130 species.

Examples : Olea, Ligustrum, Chionanthus, Fraxinus, Syringa.

The most important plant of this order is the olive, Olea europaea, whose

fruit yields olive oil by expression. The best oil comes from Provence and

Florence. Castile soap is made from olive oil and soda. Potash and oil

make a soft soap. A species (Olea americana) indigenous in the southern

United States, is called devilwood. The so-called flowers of tea are, in

part, the blossoms of Olea fragrans, a Chinese species. The Lilac, Syringa

vulgaris, and the Privet, Ligustrum vulgare, belong to this order, and are

both naturalized in some parts of the United States. Chionanthus or the

Fringe tree is a very ornamental American species. The timber of

Fraxinus or the ash, is highly valuable.

Olea europaea, the Olive (Europe) (pi. 62, fig. 3) ; a, a flower branch

reduced ; b, a flower ; c, pistil ; d, vertical section of do. ; e, do. of fruit

;

/ and g, sections of the nut ; h, embryo.

Order lOL Jasminace^, the Jessamine Family. Flowers «, calyx five-

to eight-divided or toothed, persistent. Corolla monopetalous, hypogynous,

regular, salver-shaped, five- to eight-divided ; aestivation twisted or valvate.

Stamens two, inserted on the corolla, included ; anthers bilocular, with

longitudinal dehiscence. Disk 0. Ovary free, two-celled ; ovules erect,

anatropal, one to four in each cell ; style one ; stigma two-lobed. Fruit a

double berry, or a pyxidium, or a two-valved capsule. Seeds usually

solitary, rarely in pairs, albuminous or exalbuminous ; embryo straight

;

radicle inferior. Shrubs, often with twining stems, and opposite or alternate,

pinnate leaves. They abound chiefly in the tropical parts of India. They

have frequently fragrant flowers which yield oils, and their leaves and roots

are sometimes bitter. There are five genera and one hundred species.

Examples : Jasminum, Nyctanthes, Bolivaria. Species of Jessamine

(Jasminum) have become naturalized in the Southern States.

Jasminum officinale (Southern Asia) (pi. 62, fig. 4) ; a, calyx ; 6, corolla

displayed.

Order 102. Myrsinace^, the Myrsine Family. Flowers hermaphrodite

or occasionally unisexual. Calyx four- to five-cleft, persistent. Corolla

monopetalous, hypogynous, four- to five-cleft, equal. Stamens four to five,

inserted into the corolla, and opposite to its segments ; filaments distinct,

rarely united, sometimes 0, occasionally five sterile petaloid alternating
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ones ; anthers sagittate, erect, bilocular, with longitudinal dehiscence. Ovary

free or slightly adherent, unilocular ; ovules definite or indefinite, campylo-

tropal, immersed in a free central placenta ; style single ; stigma simple or

lobed. Fruit fleshy, one- or many-seeded. Seeds angular or roundish, with

a concave hilum, and a membranous spermoderm ; albumen horny ; embryo

usually curved, often heterotropal ; cotyledons short ; radicle horizontal

when the seed is solitary, inferior when there are several seeds. Trees,

shrubs, or undershrubs, with alternate or opposite, coriaceous, exstipulate

leaves. They are much restricted as regards their geographical limits, and

they are said to abound chiefly in islands with an equable temperature.

They are found in Africa, Asia, and America. Little is known regarding

their properties. Theophrasta jussiaei is a prickly-leaved shrub, which is

called Coco in St. Domingo. Its seeds are eatable, and a kind of bread is

made from them. The Ardisias are prized for the beauty of their foliage.

There are thirty-one known genera, and 325 species. Examples : Myrsine,

Ardisia, Maesa, Jacquinia.

Order 103. Sapotace^, the Sapodilla Family. Flowers hermaphrodite.

Calyx regular, with five, sometimes four to eight divisions, persistent

;

aestivation valvate or imbricate. Corolla monopetalous, hypogynous,

deciduous, regular, its lobes equal to, rarely twice or thrice as many as,

those of the calyx. Stamens inserted on the corolla, definite, distinct

;

fertile ones as many as, rarely more than, the segments of the calyx, with

which they alternate ; sterile ones alternating with the fertile ones, rarelv

wanting. Disk 0. Ovary free, plurilocular ; ovules solitary, anatropal,

ascending or pendulous ; style one ; stigma simple, sometimes lobed. Fruit

fleshy, plurilocular, or by abortion unilocular. Seeds nut-like, solitary
;

testa bony and shining, with a long scar on its inner face ; embryo large,

erect, w^hite ; albumen usually fleshy ; sometimes ; cotyledons in the

albuminous seeds, foliaceous, in the exalbuminous, fleshy ; radicle straight or

slightly curved, pointing to the hilum. Lactescent trees or shrubs, with

alternate, exstipulate, entire, coriaceous leaves. They are natives chiefly

of the tropical parts of India, Africa, and America. The number of known
genera noticed by Lindley is twenty-one, species 212. Examples : Isonandra,

Achras, &c.

Some species of this family furnish fruit of great excellence, as the

Sappodilla plum, and naseberry in the West Indies from species of Achras.

Shea butter is probably derived from Bassia parkii. The most important

product is Gutta Percha, the concrete juice of Isonandra gutta and perhaps

of other species, found in Singapore, Borneo, and Malacca. This substance

is rapidly coming into use for a vast variety of purposes, being very tough,

softening readily by the heat of boiling water, and sufficiently elastic at

ordinary temperatures without being extensible like caoutchouc.

Mimusops dissecta (Manilla) {pi. 64, jig. 3) ; a, flower branch with the

leaves removed; h, flower opened; c, anther ; d, a fruit branch; e, a seed.

Order 104. AauiFOLiACE^E or Ilicine.e, the Holly Family. Sepals four

to six ; aestivation imbricated. Corolla monopetalous, hypogynous, four to

six-parted ; aestivation imbricate. Stamens inserted into the corolla,
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alternate with its segments, and equal to them in number ; filaments straight

;

anthers adnate, bilocular, introrse. Disk 0. Ovary free, fleshy, somewhat

truncate, two- to six-celled ; ovules solitary, anatropal, pendulous from a

cup-shaped funiculus ; stigma nearly sessile, lobed. Fruit fleshy, indehiscent,

with two to six monospermous nucules, and hence it is sometimes called a

nuculanium. Seed suspended ; albumen large, fleshy ; emoryo small, lying

next the hilum ; cotyledons small ; radicle superior. Evergreen trees or

shrubs, with alternate or opposite, coriaceous, simple, exstipulate leaves.

They are found in various parts of the world, as in Europe, North and

South America, and Africa. Lindley enumerates eleven genera, including

110 species. Examples : Ilex, Prinos, Nemopanthes.

All the above-mentioned genera are North American. The American

Holly, Ilex opaca, has less glossy leaves and less brilliant berries than the

European, I. aquifolium. The leaves of Ilex paraguayensis constitute the

Yerba mate or Paraguay tea.

Ilex aquifolium, European Holly {pi. 71, fig. 6) ', a-g.

Order 105. Ebenace^, the Ebony Family. Flowers hermaphrodite or

unisexual. Calyx three- to seven-divided, nearly equal, persistent. Corolla

gamopetalous, regular, deciduous ; somewhat coriaceous ; limb three- to

seven-divided; aestivation imbricated. Stamens either attached to the

corolla or hypogynous, two or four times as many as the corolline segments,

rarely equal to them in number, and then alternate with them ; filaments

usually in two rows, the inner row having smaller anthers ; anthers erect,

lanceolate, bilocular, with longitudinal dehiscence. Ovary free, sessile,

plurilocular ; ovules one to two in each cell, pendulous ; style divided,

rarely simple ; stigmas bifid or simple. Fruit fleshy, round or oval, the

pericarp sometimes opening regularly. Seeds few ; testa membranous

;

embryo straight, nearly in the axis of cartilaginous albumen ; cotyledons

leafy ; radicle taper, next the hilum. Trees or shrubs, not lactescent, with

alternate, exstipulate, coriaceous leaves. They are chiefly found in tropical

regions, and many species are met with in India. The plants are in general

remarkable for the hardness and durability of their wood. Some yield

edible fruit. Diospyros ebenus, and other African and Asiatic species,

supply Ebony, which is the black duramen of the tree. Other species of

Diospyros furnish Ironwood. Diospyros virginiana, the Persimmon, yields

a fruit which is astringent when green, but becomes sweet and eatable

when ripe, especially after being acted on by frost. D. kahi is the Keg-fig

of Japan, the fruit of which resembles a plum. Lindley notices nine

genera, including 160 species. Examples : Diospyros, Royena, Mabsi.

Order 106. Styracace^, the Storax Family. Calyx persistent, with an

entire or a five- or four-divided limb. Corolla gamopetalous, regular,

inserted in the calyx ; aestivation imbricated or valvate. Stamens definite

or 00, attached to the corolline tube, of unequal length ; filaments often

slightly united at their base in one or more parcels ; anthers innate, dithecal,

introrse. Ovary either free or cohering more or less to the calycine tube,

two- to five-celled, the septa occasionally deficient towards the centre

;

ovules, two to four in each cell, or 00, pendulous, sometimes the upper ones
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ascending ; style simple ; stigma simple. Fruit inclosed in the calyx,

drupaceous, usually unilocular by abortion. Seeds usually solitary, erect,

or suspended ; embryo slender, in the axis of fleshy albumen ; cotyledons

flat, foliaceous ; radicle long, pointing to the hilum. Trees or shrubs, with

alternate, exstipulate leaves, and frequently stellate hairs. They are

chiefly natives of warm countries. There are two sections : 1. Styracece,

with a more or less valvate aestivation of the corolla, and long anthers. 2.

Symj)loce'cB, with a quincuncial corolline aestivation, and roundish anthers.

Lindley gives 6 genera, including 115 species. Examples: Styrax, Halesia,

Symplocos.

Storax, a well-known balsamic, resinous substance, is the concrete juice

of Styrax oflicinale, a native of the Mediterranean region. Styrax benzoin,

a tree growing in Sumatra and Borneo, furnishes gum benzoin. North

American representatives are species of Halesia or Snow-drop tree, found

in the southern States.

Styrax benzoin {pi. 64, fig. 4) ; o;, a flowering branch ; h, a flower ; c,

ditto exposed ; d, anthers ; e, the pistil
; /, section of ovary

; g, fruit ; h,

portion of the pericarp removed, showing the stone ; i, the stone with the

upper portion removed ; k, section of seed.

Order 107. Columelliace^, the Columellia Family. Calyx superior,

quinquepartite. Corolla rotate, inserted into the calyx, five- to eight-parted

;

aestivation imbricate. Stamens tw^o, inserted in the throat of the corolla

;

anthers roundish, three-lobed, extrorse, each consisting of six linear, sinuous

cells, arranged in pairs, dehiscing longitudinally, and attached to a three-

lobed, fleshy connective. Disk fleshy,, perigynous. Ovary adhering to the

calycine tube, two-celled ; ovules 00 ; style simple, smooth ; stigma capitate,

two-lobed. Fruit, a bilocular. bivalvular capsule, w'ith both septicidal and

loculicidai dehiscence. Seeds 00 ; testa smooth and coriaceous ; embryo

straight, in the axis of fleshy albumen ; cotyledons oval, obtuse ; radicle

long, pointing to the hilum. Evergreen shrubs or trees, with opposite,

entire, exstipulate leaves, and solitary yellow flowers. Natives of Mexico

and Peru. Their properties unknown. There is one genus mentioned,

including three species. Example : Columellia.

Order 108. Epacridace^, the Epacris Family. Calyx five-, rarely four-

parted, often colored, persistent. Corolla inserted at the base of the calyx,

or hypogynous, deciduous or marcescent, monopetalous, sometimes separable

into five petals ; limb with five, rarely four equal divisions, sometimes by

the cohesion of the segments bursting transversely ; aestivation imbricated

or valvate. Stamens inserted with or on the corolla, equal in number to.

and alternate with its segments, rarely fewer ; anthers one-celled, without

appendages, opening longitudinally
;
pollen round, or formed of three united

grains, attached to a single central receptacle. Ovary sessile, free,

plurilocular, rarely unilocular, surrounded by scales at the base ; ovules

solitary or 00 ; style one ; stigma simple, sometimes toothed. Fruit

drupaceous, baccate, or capsular. Seeds albuminous ; embryo slender, in

the axis of fleshy albumen, and about half its length. Shrubs or small trees,

"with alternate, rarely opposite, exstipulate leaves, w^hich are sometimes half-
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amplexicaul at the base. They are allied to Ericaceae, and seem to occupy
the place of heaths in Australia. They are distinguished from heaths by
the structure of their anthers. They are cultivated for the beauty of their

flowers. In some cases they yield edible fruits. One of the plants called

Native Currant in Australia is Leucopogon richei. The order has been

divided into two sections: 1. Epacrece, polyspermous. 2, StypheliecB,

monospermous. There are 30 known genera and 320 species, according

to Lindley. Examples : Epacris, Sprengeha, StypheHa, Leucopogon,

Lissanthe.

Order 109. Vacciniace^, the Cranberry Family. Calyx superior, entire,

four- to six-lobed. Corolla monopetalous, four- to six-lobed ; aestivation

imt)ricated. Stamens distinct, eight to twelve, inserted into an epigynous

disk ; anthers bilocular, with two horn-like cells, dehiscing by pores.

Ovary inferior, four- or five-celled ; ovules 00 ; style simple ; stigma simple.

Fruit succulent, crowned by the persistent limb of the calyx. Seeds one or

many in each cell, minute ; embryo straight, in the axis of fleshy albumen
;

cotyledons very short ; radicle long, inferior. Shrubby plants, with

alternate, undivided, exstipulate leaves. They are closely allied to

Ericaceae, and differ from that order chiefly in their adherent (inferior)

ovary. They are natives of temperate regions, and some of them are marsh

plants. Some are astringent, others yield sub-acid edible fruits. Cranberries

are produced by Vaccinium oxycoccus (Oxycoccus palustris of some

authors) and V. macrocarpum. Examples : Vaccinium, Gaylussaccia,

Chiogenes. The American Huckleberries, Bilberries, Deerberries, &c,, are

furnished by various species of Vaccinium, and of Gaylussaccia.

Order 110. Ericace^, the Heath Family. Calyx, four- or five-cleft,

nearly equal, persisteiTt. Corolla inserted at the base of the calyx, or

hypogynous, monopetalous, four- or five-cleft, sometimes tetra- or pentape-

talous, regular or irregular, often marcescent; aestivation imbricated.

Stamens definite, equal in number to the segments of the corolla, or twice

as many, inserted with the corolla, and either free from it or attached to its

base ; anthers two-celled ; ceils hard and dry, bifid, usually having

appendages at the base or apex, dehiscing by apicilar pores or clefts.

Ovary free, surrounded at the base by a disk or scales, plurilocular ; ovules

00, attached to a central placenta ; style one, straight ; stigma one, undivided

or toothed. Fruit capsular or baccate, many-celled, with loculicidal or

septicidal dehiscence. Seeds 00, minute ; embryo cylindrical, in the axis

of fleshy albumen ; radicle next the hilum. Shrubs, undershrubs, or

herbaceous plants, with evergreen, often rigid, entire, verticillate, or opposite,

exstipulate leaves. The order contains many beautiful and showy plants,

which abound at the Cape of Good Hope, and which are also found in

Europe, North and South America, and Asia. The order has been divided

into the following sub-orders

:

Sub-order 1. Ericinece. Calyx free from the ovary. Corolla monope-

talous, or rarely nearly or entirely polypetalous. Seed-coat close and thin,

rarely loose and cellular. Tribe 1. Salaxidece. Corolla persistent ; cells

one-ovuled ; anthers unarmed ; buds naked. Example : Salaxis. Tribe 2.
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EricecB. Cells many-seeded. Examples : Erica, Calluna. Tribe 3.

ArhutecB. Fruit, a berry or' drupe. Examples : yVrbutus, Arctostaphylos.

Tribe 4. Andromedece. Fruit, a pod, opening loculicidally. Examples :

Gautiera, Epigaea, Andromeda, Clethra. Tribe 5. Rhodorece. Fruit, a

pod, opening septicidally. Examples : Rhodora, Azalea, Rhododendron.

Kalmia, Loiseleuria, Ledum, Leiophyllum.

Sub-order 2. PyrolecB. Calyx free from the ovary
;
petals distinct, or

nearly so ; seeds with a very loose and cellular covering, much larger than

the nucleus ; mostly herbaceous, with evergreen foliage. Examples : Pyrola,

Chimaphila, Moneses.

Sub-order 3. Monotropece. Flowers nearly as in sub-orders one and two,

seeds as in three. Entirely destitute of green foliage, with the aspect of

Beech drops. Examples : Pterosporai, Hypopitys, Monotropa.

The entire order includes about 52 genera and 880 species, many of

which are North American. The true heaths are, however, entirely

wanting in this continent. The heather of England is composed of Calluna

vulgaris. The Rhododendrons, Azaleas, and Kalmias, of North America,

are among her most showy plants. Kalmia latifolia, or common Laurel, is

said to be poisonous to sheep, but not to deer and pheasants (Tetrao

umbellus). Well authenticated cases exist of poisonous effects produced

by eating these birds after they had devoured Laurel-buds. Gautiera

procumbens, Tea-berry, or Wintergreen, is used to flavor candies and

syrups. Chimaphila umbellata, or Pipsissiwa, has medicinal properties.

Monotropa uniflora, or Indian pipe, is a singular plant, entirely white and

fleshy, found in damp, rich woods.

Erica filamentosa, Cape Heath, Cape of Good Hope {pi. 64, fig. 6) ; «, a

flowering branch ; b, anther magnified ; c, pistil magnified.

Ledum palustre, Marsh Tea, Northern Europe and America {pi. 64:, fig. 5)

;

a, a flowering branch ; b, portion of lower surface of leaf niagnified ; c,

calyx and sexual apparatus ; d, stamen magnified ; e, the stigma
; /, open

capsule magnified
; g, cross-section of ditto ; h, seeds on the placenta ; i,

a seed magnified.

Order IIL Gesnerace^, the Gesnera Family. Calyx partially adherent,

five-partite ; aestivation valvate. Corolla monopetalous, tubular, more oi

less irregular, five-lobed ; aestivation imbricated. Stamens four, didynamous,

with the rudiment of a fifth, rarely two ; anthers dithecal, with a thick

swollen connective. Ovary partly free, unilocular, formed by tw^o carpels

with parietal placentas, which are two-lobed ; ovules indefinite, anatropal ;

style continuous with the ovary ; stigma capitate, concave, glandular or

annular. Disk surrounding the base of the ovary. Fruit capsulate or

succulent, one-celled, more or less adherent. Seeds 00, minute ; testa thin,

finely and obliquely veined ; embryo erect in the axis of fleshy albumen ;

radicle pointing to the hilum. Herbs or shrubs, often springing from scaly

tubers, with opposite or whorled, rugose, exstipulate leaves, and showy

flowers. They are found principally in the warnrer regions of America,

and are interesting chiefly on account of their beauty, for they do not appear

to possess any important qualities. There are twenty-two known genera
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and upwards of 120 species. Examples : Gesnera, Columnea, Gloxinia,

Achimenes.

Order 112. Lobeliace^, the Lobelia Family. Calyx superior, five-lobed

or entire. Corolla gamopetalous, inserted on the calyx, irregular, more or

less deeply five-cleft. Stamens five, attached to the calyx, alternate with

the segments of the corolla ; anthers cohering
; pollen oval. Ovary

inferior, one- to three-celled ; ovules 00, attached either to central or

parietal placentae ; style glabrous, with a fringe of hairs below the stigma.

Fruit a one- or more-celled capsule, with apicilar dehiscence. Seeds

numerous ; embryo straight, in the axis of fleshy albumen ; radicle pointing

to the hilum. Lactescent herbs or shrubs, with alternate, exstipulate leaves.

They are found both in temperate and warm countries. There are twenty-

seven known genera and 375 species. Examples : Lobelia, Siphocampylus,

Chntonia.

Acridity characterizes the order to a greater or less extent. Lobelia

inflata, or Indian tobacco, is a remedy in great favor with a certain class of

practitioners. Other species also, as L. siphilitica, are considered efficacious

in some diseases.

Lobelia fulgens (Mexico) {pL 64, jig. 8) ; a, upper part of the plant

;

h, stamens expanded and magnified ; c, stamens with the anthers cut across
;

dy stamens and pistil ; e, stigma.

Order 112. CAMPANULACEiE, the Hare-bell Family. Calyx superior,

usually five-lobed, sometimes three- to eight-lobed, persistent. Corolla

gamopetalous, inserted into the top of the calyx, usually five-lobed, some-

times three- to eight-lobed, regular, marcescent ; aestivation valvate.

Stamens inserted into the calyx, alternating with the corolline lobes, and

equal to them in number ; anthers bilocular, free
;
pollen spherical. Ovary

more or less completely inferior, composed of two or more carpels ; ovules

indefinite ; style simple, covered with collecting hairs ; stigma naked,

simple, or with as many lobes as there are ovarian cells. Fruit capsular,

crowned with the withered calyx and corolla, dehiscing in a loculicidal

manner by lateral apertures, or by valves at the apex. Seeds 00 ; attached

to a central placenta ; embryo straight, in the axis of fleshy albumen

;

radicle pointing to the hilum. Lactescent herbs or undershrubs, with

alternate, rarely opposite, exstipulate leaves. The hairs on the style are

said to be retractile, and seem to be connected with the application of the

pollen. The flowers in most instances are blue. They are natives chiefly

of northern and temperate regions. They abound in the alpine regions of

Europe and Asia, and are also frequent in North America. Alphonse De
Candolle states, that the species whose capsule dehisces by lateral fissures

are natives of the northern hemisphere, while those with apicilar dehiscence

are principally found in the southern hemisphere. The milky juice found in

the plants of this order has acrid properties. Lindley enumerates twenty-

eight genera, including five hundred species. Examples : Campanula,

Phyteuma, Jasione.

Campanula trachelium, Hare-bell (Europe) {pi 64, fig. 7) ; a, upper

portion of the plant ; h, sexual apparatus ; c, separated stamens ; d, stamen ;
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e, a seed-vessel ; /, cross-section of do.
, g, the seed ; //, do. magnified ; :

section of do.

Order 113. STYLiDiACEiE, the Stylewort Family. Calyx adherent,

persistent, with two to six divisions, bilabiate, or regular. Corolla ganio-

petalous, falling oif late, limb usually irregular, five- to six-partite, segments

with a central vein ; aestivation imbricated. Stamens two ; filaments

united with the style into a longitudinal column ; anthers didymous, rarely

simple, lying over the stigma
;
pollen simple, globose, or angular. Ovary

cohering with the calyx, bilocular, or by contraction of the dissepiment

unilocular, often surmounted by one gland in front, or by two opposite ones ;

ovules anatropal; style one; stigma entire or bifid. Fruit a bivalvular,

bilocular, or spuriously unilocular capsule, with septicidal dehiscence.

Seeds 00, small, erect ; embryo minute, inclosed in fleshy, somewhat oily

albumen. Non-lactescent herbs or undershrubs, with alternate, scattered,

or somewhat verticillate, entire, exstipulate leaves. They are well distin-

guished by their gynandrous structure. The column formed by the union

of the filaments and style possesses, in the species of the genus Stylidium,

a peculiar irritability. The plants are principally natives of marshy places

in New Holland. Some are found at the southern point of South America.

There are five known genera, and 121 species. Examples : Stylidium,

Forstera.

Order 114. Goodeniace^e, the Goodenia Family. Calyx persistent,

usually equal, with three to five divisions, sometimes obsolete. Corolla

inserted into the calyx, monopetalous, more or less irregular, marcescent or

deciduous ; its tube split at the back, and sometimes separable into five

pieces, Avhen the calyx only coheres with the base of the ovary ; its limb

five-partite, uni- or bilabiate, the thin part of the segments being at the

edcres, which are folded inwards in aestivation. Stamens five, distinct,

inserted with, but free from, the corolla, and alternate with its segments :

anthers not articulated with the filaments, distinct or cohering, bilocular,

with longitudinal dehiscence
;
pollen grains either separate or united in

fours. Ovary more or less united to the calycine tube, one-, two-, or four-

celled, sometimes with a gland at its base ; ovules definite or 00, attached

to a central, often free, placenta ; style one, simple, rarely divided ; stigma

fleshy, undivided or two-lobed, surrounded by a cup-like indusium. Fruit a

one-, two-, or four-celled capsule, or drupaceous or nut-like. Seeds definite

or indefinite, with a thickened, often hard testa ; embryo straight, in fleshy

albumen ; cotyledons leafy ; radicle inferior. Herbs, rarely shrubs, not

lactescent, with scattered, exstipulate, usually alternate leaves, and distinct,

never capitate flowers. They are found chiefly in Australia, and in the

South Sea Islands. The order is divided into two sub-orders.

Suh-order 1. GoodeniecB, with dehiscent capsular fruit, and numerous seeds.

Suh-order 2. SccBVolece, with indehiscent, drupaceous, or nut-like fruit, and

seeds solitary, or two in each cell. There are fourteen known genera,

according to Lindley, and about 150 species. Examples : Goodenia, Yelleia,

Leschenaultia, Scaevola, Dampiera.

Order 115. BRUNONiACEiE, the Brunonia Family. Calyx persistent, five-
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partite, with bracts at the base. Corolla inserted at the base of the calyx,

monopetalous, nearly regular, withering ; limb five-parted, having central

veins in its segments, which divide at the top into two recurrent marginal

veins ; aestivation valvate. Stamens five, inserted with, but free from, the

corolla, alternating with its segments ; anthers articulated with the short

filaments, dithecal, introrse, dehiscing longitudinally. Ovary free, unilocular
;

ovule solitary, erect, anatropal ; style single ; stigma inclosed in a two-

valved cup or indusium. Fruit a utricle, inclosed in the hardened calycine

tube. Seed solitary, erect, exalbuminous ; embryo straight ; cotyledons

fleshy
;
plano-convex ; radicle minute, inferior. Stemless herbaceous plants,

with radical, exstipulate leaves, and capitate flowers, supported on scapes,

and surrounded by an involucre of enlarged bracts. Natives of New
Holland. Their properties are unknown. The order contains as yet only

one genus and nine species. Example : Brunonia.

Order 116. CoMPosiTiE, Syngenesia of Linn. Flowers collected into a

dense head (compound flowers of the older authors) upon a common
receptacle, surrounded by an involucre. Tube of the calyx coherent with

the ovary, and undistinguishable from it ; the limb (called pappus) composed

of bristles, or scales, &c., or very rarely foliaceous, often wanting or reduced

to a margin. Corolla composed of mostly five united petals ; either ligulate

or tubular, in the latter case with a valvate aestivation ; the tube generally

furnished with five nerves (or more properly ten united in pairs), which

extend from the base to the sinuses, where they divide, a branch coursing

along or near each margin to the apex of the lobes. Stamens as many as

the lobes of the corolla and alternate with them : the filaments (distinct or

united above) inserted into the tube ; anthers linear, coherent by their

margins into a cylinder (syngenesious) . Ovary one-celled, containing a

single erect anatropous ovule ; style (usually undivided in the sterile

flowers) two-cleft ; the lobes or branches (incorrectly called stigmas) various

in form, mostly flattish within, often furnished with collecting hairs ; the

proper stigmas occupying their inner margins, in the form of glandular,

slightly prominent lines. Fruit an indehiscent, dry, one-seeded pericarp

(acheenium), crowned with the limb of the calyx or pappus. Seed destitute

of albumen. Radicle short ; cotyledons flat or plano-convex. Herbs,

rarely shrubs or trees (forming about one tenth of phanerogamous vegetation)

;

with alternate or opposite, sometimes divided or lobed, exstipulate leaves.

Branches often corymbose, terminated by the heads, the central ones earliest

developed. Flowers in each head expanding successively from the margin

(or lower portion) to the centre or apex, either all of the same color

{homochromous). or the marginal ones diflferent from those of the disk

{Jieterochromous), the latter in this case almost always yellow ; either

perfect, polygamous, or diclinous.

This order is both one of the largest and one of the most natural in the

vegetable kingdom. The plants are generally distributed over the surface

of the globe, and all of the tribes have North American representatives.

Generally herbaceous in northern regions, they become at times shrubby

and even arborescent in warm climates. The number of known genera
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amounts to upwards of 1000, including 9500 species, and forming about

one tenth of all the known species. Various subdivisions have been

proposed by different authors ; those by Linnaeus into Polygamia aequalis,

superflua, frustranea, necessaria, and segregata, will be found explained on

page 54. The sub-orders more usually followed by modern authors are

those of De Candolle, as follows : 1. Tubulijlorcc. Corolla of the perfect

flowers tubular, and regularly five- (rarely three- to four-) lobed or toothed.

'Z. Lahiatijlorce. Corolla of the perfect flower bilabiate. 3. Ligulijlorce.

Flowers all perfect and ligulate. (The genera marked with an asterisk

are North American.)

Su]3-0RDER 1. TuBULIFLORiE.

Tribe 1. Vernoniacece. Style of the perfect flowers cylindraceous ; the

branches usually elongated and subulate, hispid throughout ; the stigmatic

lines not extending beyond their middle.

Suh-trihe 1. VernoniecB. Heads discoid, homogamous. Division 1.

Euvernoniece. «, Ethulieae. Example : Ethulia. 6, Heterocomese. Examples

:

*Stokesia, *Vernonia. c, Albertinieae. Example : Albertinia. Division 2.

*ElephantopecB. Example : Elephantopus. Division 3. Rolandrece.

Example : Gundelia. Division 4. BojeriecB. Example : Synchodendron.

Sub-tribe 2. Pectidece. Heads radiate, heterogamous. Division I. Liabece.

Example : *Xanthisma. Division 2. JSupectidece. Examples : *Pectis,

Pectidopsis.

T?'ibe 2. EupatoriacecB. Style of the perfect flowers cylindraceous :

the branches elongated, obtuse, or clavate, externally puberulent or papillose

towards the summit, the stigmatic lines obscure, terminating near their

middle.

Sub-tribe 1. Eupatoriece. Heads discoid, homogamous. Division l.Alomiece.

Ex. : Orsinia. Division 2. AgeratecB. Ex. : *Coelestina, *Ageratum, *Sclero-

lepsis. Division 3. Adenostylece. Ex. : *Liatris, *Kunia, *Eupatorium.

Sub-tribe 2. Tussilaginece. Heads with the flowers heterogamous or

dioecious. Division 1. Fetasitece. Examples: *'Nardosmia, *Adenocaulon.

Division 2. EutussilaginecB. Example : *Tussilago.

Tribe 3. Asteroidece. Style of the perfect flowers cylindraceous : the

branches linear, externally flattish, minutely and equally pubescent above,

stigmatic lines prominent, extending about to the origin of the exterior

pubescence.

Sub-tribe 1. Asterinece. Heads heterogamous and radiate, or homo-

gamous. Receptacle seldom chaffy. Anthers not caudate. Leaves

alternate. Division I. AmelliecB. c', Euamelleae. Example: Amellus. b,

Heterothalamese. Example : Heterothalamus. Division 2. Asterece. a,

Euastereee. Examples : *Galatella, *Aster. b, Diplopappete. Example :

*Diplopappus. c, Erigerese. Example : *Erigeron. d, Heteropappeee.

Examples : *Cha3topappa, *Boltonia. e, Bellieae. Example : Behium. /',

Bellidese. Examples : *Bellis, *Aphanostephus. Division 3. Chrysocomecp.

«, Gymnospermese. Example: *Gymnosperma. /;, Achyridece. Example:

*Amphiachyris. c, Heterothecee. Example: *Bradburia. d, Psiadieae,

Erato. e, Chrysopsideae. Example : Chrysopsis. /, Solidagineae
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Example : *Solidago. Division 4. Solenogynece. Example : Lepto
thamnus.

Sub-tribe 2. Baccharidece. Heads dioecious, or heterogamous, never

radiate
;

pistillate flowers tubular, slender, or filiform, in several series.

Receptacle not chaflfy. Anthers not caudate. Division 1. Conyzece. a,

Sphoeranthese. Example: Athroisma. 6, Grangeineae. Example: Grangea.

c, Euconyzeae. Example : *Conyza. d, Eubaccharideae. Example

:

*Baccharis.

Sub-tribe 3. TarchonanthecE. Heads dioecious, or heterogamous, never

radiate
;
pistillate flowers, tubular and very slender, mostly in several series.

Anthers caudate. Division 1. EutarchonanthecB. Example : Tarchonan-

thus. Division 2. Plucheinece. Example : *Pluchea, *Micropus.

Sub-tribe 4. Inulece. Heads heterogamous and radiate, or homogamous
and discoid, never dioecious. Receptacle not chafl*y. Anthers caudate.

Leaves alternate. Division 1. Euinulece. Example: *Inula. Division 2.

CcBSulinece. Example : Csesula.

Sub-tribe 5. Bupthalmece. Example : Bupthalmum.

Sub-tribe 6. EclyptecB. Heads heterogamous, radiate. Receptacle

chaffy. Anthers not caudate. Pappus toothed, or awned, or none. Leaves

opposite. Examples : *Borrichia, *Eclipta.

Tribe 4. SenecionidecB. Style of the perfect flowers cylindraceous : the

branches linear, truncate at the summit, and penicillate, or often produced

into a conical or elongated hispid appendage ; the stigmatic lines rather

broad and prominent, extending to the commencement of the appendage or

hairy portion.

Sub-tribe \. Melampodinece. Flowers all unisexual : the staminate and

pistillate either occupying the same or different heads, in the same or

different individuals. x\nthers not caudate. Pappus never of bristles.

Division \. Euxeniece. Example : Euxenia. Division 2. Milleriecs.

Example : *Blennosperma. Division 3. Silphiece. Examples : *Silphium,

*Engelmannia. Division 4. Melampodiece. Example : *Melampodium.

Division 5. Ambrosiecje. Examples : *Ambrosia, *Xanthium. Division 6.

Ivece. Example : *Iva. Division 7. PartheniecB. Example : *Parthe-

nium.

Sub-tribe 2. Helianthece. Heads heterogamous and radiate, or homoga-

mous and discoid. Receptacle partly or entirely chaffy. Pappus none, or

coroniform, or awned, or of few^ squamellse. Anthers blackish, not caudate.

Leaves often opposite. Division 1. Heliopsidece. Example: ^Heliopsis.

Division 2. RudbeckiecB. Example : *Rudbeckia. Division 3. Coreop-

sidecB. Example : ^Coreopsis. Division 4. BidentidecB. Example :

*Bidens. Division 5. VerbesinecB. Example : *Spilanthes.

Sub-tribe 3. Flaveriece. Heads one-, few-flowered, densely aggregated,

heterogamous. Leaves opposite. Example : *Flaveria.

Sub-tribe 4. TagetinecB. Heads heterogamous and radiate, or homoga-

mous and discoid. Receptacle not chaff*y. Pappus awned or setose.

Involucre, w^ith the scales in a single series, and mostly united, dotted, like

the opposite leaves, with large pellucid glands. Division \, Tagetece.
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Examples : *Dysodia, *Riddellia. Division 2. Porophyllece. Example :

Porophyllum.

Sub-tribe 5. Heleniece. Heads mostly heterogamous. Pappus of several

or numerous scarious, chaffy scales, in a single series, distinct, rarely none.

Leaves mostly alternate (chiefly American). Division 1. Gaillardiece. a,

Eugaillardieae. Example : *Gaillardia. b, Euhelenieae. Example :

*Hymenopappus. Division 2. Galinsogecc. a, Eugalinsogeae. Example :

*Marshallia. b, Sphenogyneae. Example : Ursinia. Division 3. MadiecB.

Example : *Callichroa. Division 4. Baldwiniece. Example : *Actino-

spermum.

Sub-tribe 6. AnthemidecB. Heads mostly heterogamous. Pappus none

or coroniform, rarely squamellate. Anthers not caudate. Branches of the

style truncate and bearded at the apex, rarely terminated by a short cone.

Leaves mostly alternate. Division I. Euanthemidece. Examples :

*Anthemis, *Achillea. Division 2. Chrysanthemece. Example : *Moiiolopia.

Division 3. Cotulece. Example: *Aromia. Division 4. AthanasiecB.

Example: Athanasia. Division^. Artemisiece. Examples: *Tanacetum,

*Artemisia. Division 6. Hippiece. Example : *Soliva. Division 7.

Eriocephalece. Example : Eriocephalus.

Sub-tribe 7. GnaphaliecB . Heads homogamous and discoid, rarely

heterogamous. Anthers caudate. Pappus of capillary or setaceous bristles,

rarely none. Leaves mostly alternate. Division 1. Angianthece. Example:

Hyalolepis. Division 2. Cassiniece. Example : Cassinia. Division 3.

HelichrysecB. Examples : *Gnaphalium, *Filago. Division 4. Seriphiece.

Example : Seriphium. Division 5. Antennariece. Example : *Antennaria.

Division 6. Leyserrece. Example : Athrixia. Division 7. Relhaniece.

Example : Carpesium.

Sub-tribe 8. Senecionece. Heads homogamous or heterogamous, discoid

or radiate. Anthers not caudate. Pappus of capillary bristles, or very

rarely wanting in the exterior flowers. Leaves alternate. Division L
Neurolcenece. Example : Neurolaena. Division 2. Erechtitece. Example :

*Erechtites. Division 3. Eusenecionece. Example : *Cacalia, *Senecio.

Division 4. Balbisiece. Example : Balbisia.

Tribe 5. Cynarece. Style of the perfect flowers nodose-thickened, and

often penicillate at the summit ; the stigmatic lines not prominent, reaching

to and confluent at the summit of the externally puberulent branches.

Sub-tribe\. Calendulacece (none North American). Division I. Calendulece.

Example : Calendula. Division 2. Osteospermece. Example : Osteospermum.

Division 3. Othonnece. Examples : Heteractis.

Sub-tribe 2. ^rc^o^i^ece (none North American). Division \. ArctotecE.

Example : Arctotis. Division 2. GorteriecB. Example : Cullumia.

Sub-tribe 3. Echinopsidece (none North American). Example :

Acantholepis.

Sub-tribe A. CartZojoa^e^e (none North American). Example: Cardopatium.

Sub-tribe 5. Xeranthemece (none North American). Example

Chardinia.
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Sub-tribe 6. Cai^liniece. Heads discoid, homogamous. Anthers caudate.

Pappus mostly plumose. Example : Saussurea.

Sub-tribe 7. Centauriece. Heads discoid ; the marginal flowers mostly

neutral, usually much larger than the others. Pappus never plumose,

sometimes wanting. Example : *Centaurea, *Cnicus.

Sub-tribe 8. Oari^awece (none North American). Example: Carthamus.

Sub-tribe^. Silybece (none North American). Example: Silybum.

Sub-tribe 10. Carduinece. Heads discoid, homogamous, sometimes

dioecious. Anthers slightly or not at all caudate. Pappus of plumose or

scabrous bristles. Examples : *Cirsium, *Carduus, *Lappa.

Sub-tribe 11. Serratulce (none North American). Example: Serratula.

Sub-order 2. LABiATiFLORiE.

Ti'ibe 6. Muiisiacece. Style of the perfect flowers cylindraceous or some-

what nodose above : the branches obtuse or truncate, externally very convex,

and minutely pubescent above. Only one North American genus (Chaptalia).

Sub-tribe 1. Mutisiece (none North American). Division 1. Barna-

desiece. Example : Schlechtendalia. Division 2. Eumutisiece. Example

:

Mutisia.

Sub-tribe 2. Leriece. Example : ^Chaptalia.

Sub-tribe 3. FacelidecB (none North American). Example: Facehs.

Tribe 7. Nassauviacece. Style of the perfect flowers not nodose,

thickened above : the branches linear, rather long, truncate, penicillate at

the summit. Only one North American genus (Acourtia).

Sub-tribe 1. PolyachyridecE. Example: Polyachyrus.

Sub-tribe 2. NassauviecB. Example : Caloptilium.

Sub-tribe 3. Trixidece. Example :
*Acourtia.

Sub-order 3. Liguliflor^e.

Tribe 8. Cichoracece. Style cylindraceous above : the branches rather

long and obtuse, equally pubescent, the stigmatic lines terminating below

their middle. Plants with a milky juice. Leaves alternate.

Sub-tribe L Scolymece (none North American). Example : Scolymus.

Sub-tribe 2. LampsanecB. Pappus none. Receptacle not chaffy. Ex-

amples : *Lampsana, *Apogon.

Sub-tribe 3. Hyoseridece. Pappus w^holly or partly chaflfy or squamellate.

Receptacle not chaff'y. Example : *Cichorium.

Sub-tribe 4. HypochcBridece (none North American). Example :

Oreophila.

Sub-tribe 5. Scorzonerece. Pappus setose or plumose. Receptacle not

chaff'y. Examples : *Leontodon, *Rafinesquia.

Sub-tribe 6. Lactucece. Pappus capillary, not plumose. Receptacle not

chaffy. Examples : *Hieracium, *Taraxacum, *Lactuca.

Of the 1000 genera indicated above, as embraced in this vast order, 200

are found in North America, or one fifth of the whole. Nearly all the sub-

tribes, and most of the divisions indicated above, have representatives in

this country. Of the entire order Labiatiflorse, however, there are but two

genera, the rest being principally found on the western coast of South
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America. In conclusion, we can but briefly name such plants as ore

conspicuous for their economical qualities. Cynara cardunculus, the

'^^ardoon ; C. scolymus, the Artichoke ; Carthamus tinctorius, 8afIlo\ver.

Anthemis nobilis, Chamomile ; Inula helenium, Elecampane ; Artemisia

absinthum, Wormwood. Moxas are formed from the woolly leaves of the

Chinese Artemisia moxa. A. dracunculus is Tarragon ; Tanacetum vulgare,

Tansy ; Helianthus, Sunflower ; Cichorium intybus, Succory or Chicory

;

Taraxacum dens-leonis, Dandelion ; Lactuca sativa, Lettuce ; Tragopogon

porrifolius, Salsify or Oyster plant.

Lactuca virosa, Poison Lettuce, Europe (pi. 64, Jig. 9) ; «, a flower; b,

ditto magnified ; d, pistil ; e, achaenium
; /, ditto magnified

; g, hair of

pappus magnified ; h, cross-section ; and i, longitudinal ditto of achaenium.

Carthamus tinctorius, SafRower, East Indies (pi. 64, Jig. 11); a, upper

part; h, sepal from the interior; c, an inner involucral leaf; d, a flower ; e,

the anthers separated
; /, a pappus hair magnified

; g, achaenium without

the pappus.

Cynara scolymus, the Artichoke, Europe (pL 64, Jig. 10); a, a flower;

b, the fruit without pappus.

Serratula tinctoria (pi. 64, Jig. 12) ; A, the upper, B, the lower part of

the plant ; a, involucral scale ; b, hermaphrodite flower ; c, stigma ; d,

achaenium ; e, cross-section of ditto ; h, a female flower.

Tanacetum vulgare, Tansy, Europe (pL 64, Jig. 13) ; a, involucral scale
;

b, anthers ; c, ray, and d, disk flowers ; e, pistil
; f, achaenium

; g, cross-

section of ditto.

Artemisia absinthum, Wormwood, Europe (pi. 65, Jig. 1) ; a, a lower

leaf; b, flowering branch ; c, receptacle with a disk and ray flower still

standing; d, ray flower; e, disk flower;/, stigma; g, achaenium; h, ditto

in cross-section.

Order 117. Calycerace^, the Calycera Family. Calyx superior, with a

limb of five unequal segments. Corolla regular, infundibuliform, with a

long, slender tube, and a five-lobed limb, the lobes having each three

principal veins. Stamens five, attached to the tube of the corolla, with as

many alternating glands below them ; filaments monadelphous ; anthers

partially united. Ovary inferior, one-celled ; ovule solitary, pendulous

;

style single, smooth ; stigma capitate. Fruit an achaenium, crowned by the

rigid spiny segments of the calyx, sometimes covered with papillae, which

emit spiral tubes when placed in water. Seed solitary, pendulous ; embryo

in the axis of fleshy albumen ; radicle superior. Herbaceous plants, with

alternate, exstipulate leaves, and sessile capitate flowers, surrounded by an

involucre. They inhabit South America. Their properties are unknown.

There are five known genera, according to Lindley, and ten species.

Examples : Calycera, Boopis.

Order 118. DiPSACEiE, the Teazel Family. Calyx superior, with an

entire or toothed, or pappose limb. CorolJa gamopetalous, tubular, inserted

on the calycine tube, with an oblique four- or five-lobed limb ; aestivation

imbricated. Stamens four, attached to the tube of the corolla, and alternate

with its lobes ; anthers dithecal, distinct. Ovary cohering with the tube of
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the calyx, either closely or only at the apex, unilocular ; ovule solitary,

pendulous, anatropai ; style filiform ; stigma simple. Fruit dry, indehiscent,

crowned by the limb of the calyx, covered by an epicalyx, or involucellum,

one-celled. Seed solitary, pendulous, albuminous; embryo straight; radicle

superior. Herbs or undershrubs, with opposite or verticillate leaves, and

capitate or verticillate flowers, surrounded by a many-leaved involucre.

They are found in the south of Europe, the Levant, and at the Cape of

Good Hope. None in North America. The properties of the order are

unimportant. The heads of Dipsacus fullonum, Fuller's Teazel, on account

of their spiny bracts, are used in dressing cloth. Lindley mentions six

genera, including one hundred and fifty species. Examples : Morina,

Scabiosa, Dipsacus.

Dipsacus fullonum, the Teazel, Europe [pi. 65, fig. 2) : a, a flowering

branch ; h, vertical section of the head ; c, a flow^er ; d, ditto opened ; e,

stigma
; /, achsenium

; g and h, sections of ditto.

Order 119. Valerianace^e, the Valerian Family. Calyx superior, its

limb being either membranous or pappose. Corolla gamopetalous, inserted

into the top of the ovary, tubular, three-, four-, to five-lobed, sometimes

gibbous or spurred at the base. Stamens one to five, adherent to the

corolla and alternate with its lobes. Ovary inferior, one- to three-celled

;

ovule solitary, pendulous, style filiform ; stigmas one to three. Fruit dry,

indehiscent, crowned with the limb of the calyx, one-celled, in consequence

of two cells being abortive. Seed solitary, pendulous, exalbuminous

;

embryo straight ; radicle superior. Herbs, with opposite, exstipulate leaves,

and cymose inflorescence. They are found in temperate climates. Lindley

gives twelve genera, and 185 species.

The only North American genera are Valeriana, Plectritis, and Fedia.

The root of Valeriana officinahs furnishes the medicinal valerian ; this

substance produces a species of intoxication in cats. Nardostachys

jatamansi is the nardos or spikenard of the ancients.

Order 120. Rubiace^, the Madder and Cinchona Family. Tube of the

calyx adherent to the ovary, rarely partly, or almost completely free ; the

Hmb mostly four- to five-cleft or toothed, sometimes obsolete. Corolla

inserted upon the summit of the calyx-tube, composed of as many united

petals as there are lobes of the calyx, valvate, imbricate, or somewhat

contorted in aestivations. Stamens inserted into the tube of the corolla,

equal in number and alternate with its lobes (or very rarely fewer) ; anthers

introrse. Ovary two- (rarely three-, several-) celled, with one, or many
ovules in each cell ; style single or partly divided ; stigmas distinct or

concrete. Fruit capsular, drupaceous, baccate, or separated into indehiscent

carpels. Seeds anatropous or amphitropous, solitary, few, or numerous in

each cell. Embryo straight or slightly curved, in the axis or at the

extremity of copious densely fleshy or horny albumen. Trees, shrubs, or

herbs, with opposite, or rarely verticillate, entire leaves. Stipules between

the petioles, sometimes simulating the leaves. Flowers regular. Inflorescence

various.

Sub-order 1. CoFFEACEiE. Cells one- to two-seeded.
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Trihe 1. Operculariecc. Flowers close pressed in a capitulum, in which

they are united by their unilocular one-seeded ovaries. Fruit dehiscent.

Herbs or undershrubs of Australia. Example : Pomax.

Trihe 2. GaliecB, or Stellatcc. Ovary with two one-seeded cells. Carpels

indehiscent, dry or fleshy, separating from each other at maturity. Whorls

of straight leaves, of which two opposite ones alone carry buds in their

axils, the others perhaps transformed stipules. Herbs or undershrubs of

temperate and cold climates. Examples : *Galium, Rubia.

Trihe 3. Anthospermce. Flowers distinct. Ovary with two one-seeded

cells. Carpels indehiscent, dry, separating at maturity. Stipules small,

petiolar. Herbs or undershrubs of the Cape, of the Canaries, very rarely

of Australia. Example : Anthospermum.

Trihe 4. Spermacocece. Flowers distinct. Ovaries of two to four cells,

one- to two-seeded. Carpels dry or fleshy, never loculicidal, dehiscent or

not. Estivation of the corolla valvate. Stipules membranaceous at the base,

usually with several bristles at the apex. Suh-trihe 1. Euspermacocece.

Examples : *Spermacoce, *Borreria, *Diodia. Suh-trihe 2. Putoriece.

Example : *Ernodia. Suh-trihe 3. Cephalanthece. Example : *Cephalanthus.

Trihe 5. Psycotriece. Flowers distinct. Ovary of two one-seeded cells.

Fruit fleshy, with tw^o nucules. Perisperm horny. Stipules interpetiolar,

distinct or connate. Trees or shrubs of tropical or juxtatropical regions,

especially American. Examples : *Chiococca, *Psycotria, Coffea.

T?nhe 6. PoBderiecB. Flow^ers distinct. Ovary of two one-seeded cells.

Fruit "of two compressed shells which become detached from the calyx, and

remain suspended by a filiform axis. Lianas of intertropical regions.

Example : Lecontea.

Trihe 7. Guettardece. Flowers distinct or combined together. Ovary of

two or more one-seeded cells. Drupe with the like number of nucules.

Albumen fleshy. Stipules axillar or interpetiolar, connate. Trees or shrubs

of tropical regions. Suh-trihe 1. Morindece. Example : *Morinda. Suh-

trihe 2. Mitchellece. Example : ^Mitchella. Suh-trihe 3. Euguettardece.

Example : ^Guettarda, *Erithalis.

Trihe 8. Cordieriece. Flowers distinct or separate. Ovary of two to

five one-seeded cells. Fruit a berry. Perisperm fleshy. Stipules interpetiolar,

large, and adnate. Shrubs of tropical regions. Example : Cordiera.

Sub-order 2. Cinchonace^. Cells many-seeded.

Trihe 9. Hameliece. Berry many-celled. Cells many-seeded. Example :

*Hamelia.

Trihe 10. Isertiece. Fruit drupaceous, with many nucules. Ex.: Isertia.

Trihe 11. Hedyotidece. Fruit capsular, seeds not winged. Example:

Hedyotis.

Trihe 12. Cinchonece. Fruit capsular. Seeds winged. Example

:

*Pickneya, *Exostemma, Cinchona.

Trihe 13. Gardeniece. Berry one- to two-locular. Seeds not winged.

Example : Sarcocephalus, Catesbcea.

The entire order, as at present composed, embraces 280 genera (sixteen

North American) and upwards of 2800 species. The most important
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medicinal species are those belonging to the sub-order Cinchonacea?.

Peruvian bark is furnished by various species (about twelve) of Cinchona.

It owes its efficacy to two alkaloids, Cinchonia and Quina. The bark of

Pinckneya pubens has properties somewhat similar to that of true Cinchonas.

Ipecacuanha is the root of Cephaelis ipecacuanha, a Brazilian plant. The
coffee plant, Coffea arabica, likewise belongs to this order. It is originally

a native of Arabia and the borders of Abyssinia. Rubia tinctoria yields

madder, a very valuable dye.

Rubia tinctoria, madder (pi. 65, Jig. 3) ; a, the root ; b, a flowering

branch ; c, d, f, flowers ; e, pistil
; g, anthers.

Coffea arabica, coffee (pi. 65, Jig. 4) ; a, a. branch with flowers and

fruit ; b, pistil ; c, flower expanded ; d, fruit ; e, do. with part of the hull

removed, showing the two seeds ; f, a seed
; g, cross-section.

Order 121. Caprifoliace^, the Honeysuckle Family. Tube of the calyx

adherent to the ovary ; the limb five- (rarely four-) cleft or toothed.

Corolla tubular, or sometimes rotate ; the lobes imbricate in aestivation.

Stamens equal in number and alternate with the lobes of the corolla (or

rarely one of them deficient), and inserted into the tube ; anthers introrse,

versatile. Ovary three- (rarely four- to five-) celled, with one to several

pendulous ovules in each cell ; style filiform, with a somewhat capitate

stigma ; or wanting, and the oblong stigmas three to five. Fruit baccate,

fleshy, or sometimes dry (rarely capsular), often one-celled by abortion.

Seeds anatropous. Embryo in the axis of fleshy albumen. Shrubs, or

rarely herbaceous plants, with opposite exstipulate leaves. Inflorescence

various. Chiefly found in the northern parts of Europe, Asia, and

America.

Sub-order 1. Lonicerece. Corolla tubular; the limb sometimes irregular.

Style filiform. Raphe on the outer side of the ovule. Tribe 1 . CaprifoUece.

Fruit baccate, sometimes nearly dry. Testa of the seed crustaceous or

coriaceous. Examples : *Linn9ea, *Symphoricarpus, *Lonicera, *Diervillea.

Tribe 2. Triostece. Fruit drupaceous ; endocarp bony. Testa of the seed

membranaceous. Efxample : *Triosteum.

Sub-order 2. Sambucece. Corolla regular, rotate, or rarely somewhat

tubular. Stigmas three to five, nearly sessile. Endocarp of the fruit

crustaceous or coriaceous. Testa of the seed membranaceous, the raphe

occupying the inner side. Examples : *Sambucus, *Viburnum.

Lindley assigns fourteen genera and 220 species to this family, of which

eight genera and thiny-seven species are North American ; of these,

twelve are species of Viburnum, and fifteen of Lonicera. The snow-berry^

a common ornamental shrub, is Symphoricarpus racemosus. The Elder

(Sambucus), Honeysuckle (Lonicera), are well known plants. Linnaea

borealis is a charming species found in the north of the United States and

of Europe.

Lonicera caprifolium. Honeysuckle (Europe) (pi. 65, Jig. 5) ; a, a

flowering branch ; b, a flower expanded ; c, anther ; d, pistil ; e, fruit
; jf,

sections of do.
; g, a seed.

Order 122. LoRANTHACEiE, the Mistletoe Family. Perianth in the
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unisexual flowers sometimes none, or often simple (calyx), adnatc to the

ovary in the fertile flowers, three- to five-cleft in the sterile flowers ; in the

perfect flowers double, viz. calyx adnate to the ovary ; the limb entire or

denticulate, or often obsolete. Corolla of three to four or eight petals,

either distinct, or more or less coherent in a tube, inserted into the

epigynous disk ; aestivation valvate. Stamens equal in number with the

petals and opposite them, or as many as the segments of the calyx, and

inserted upon them when the perianth is simple. Ovary one-celled, with a

single suspended ovule ; style simple, or none. Fruit baccate, one-celled,

one-seeded. Seed anatropous ; the membranous testa often adhering to the

walls of the fruit. Embryo in a superficial cavity of the fleshy albumen
;

radicle clavate, often exserted ; cotyledons obtuse, sometimes connate.

Parasitical, half-shrubby, evergreen plants, with dichotomous stems. Leaves

mostly opposite, fleshy or coriaceous, almost veinless ; sometimes reduced

to scales or entirely wanting. Stipules none. Flowers unisexual and

small (whitish or greenish yellow), or perfect and very showy.

Many of the plants are tropical, and hang from the trunks and branches

of trees ; others occur in temperate regions. Lindley gives 23 genera and

412 species, of which two genera, Viscum and Arceuthobium, with three

species, are North American. Viscum album is the mistletoe of English

writers.

Sub-class 3. Calyciflorce.

In this division are included the polypetalous orders of Jussieu, in which

the stamens are not hypogynous, as well as some diclinous orders. A calyx

and corolla are present ; in other words, the plants are dichlamydeous, the

petals are distinct, and the stamens are attached to the calyx, being thus

more or less perigynous. This sub-class, along with Thalamiflorae, com-

prises the Dialypetalse of Endlicher. De Candolle included in this division

gamopetalous plants, in which the ovary is inferior.

Order 123. Cornace.'E, the Dogwood Family. Calix, four-lobed. Petal.-

four, oblong, broad at the base, regular, inserted into the upper part of the

calycine tube ; aestivation valvate. Stamens four, inserted along with the

petals, and alternate with them; anthers dithecal. Ovary adherent to the

tube of the calyx, two-celled, crowned by a disk ; ovules solitary, pendulous,

anatropal ; style filiform ; stigma simple. Fruit fleshy, crowned by the

limb of the calyx, two-celled, rarely one-celled by abortion ; endocarp bony.

Seeds solitary, pendulous ; embryo straight, long in the axis of fleshy

albumen; radicle superior, shorter than the oblong cotyledons. Trees,

shrubs, or herbs, with opposite, very rarely alternate, exstipulate leaves, and

capitate, umbellate, or corymbose flowers. They inhabit the temperate

climates of Europe, Asia, and America. The most prominent North

American species of this family is Cornus florida, or the Dog wood, a showy

member of our forests. Lindley enumerates nine genera and forty species,

of which but one genus (Cornus), with eleven species, belongs to North

America.
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Order 124. Araliace^, the Ginseng Family. Calyx entire or toothed.

Petals definite, two- to five- or ten-deciduous, occasionally ; aestivation

valvate. Stamens, as many as the petals, or twice as many, inserted

below the margin of an epigynous disk. Ovary adherent to the tube of

the calyx, two- or more-celled ; ovules solitary, pendulous, anatropal ; styles,

two or more, distinct or connate ; stigmas simple. Fruit usually succulent,

two- to fifteen-celled, covered by the calycine limb. Seeds solitary,

pendulous, adhering to the endocarp ; albumen fleshy ; embryo small

;

radicle pointing to the hilum. Trees, shrubs, or herbaceous plants, with

alternate, exstipulate leaves, and umbellate or capitate flowers. They are

found both in tropical and in cold regions. Lindley enumerates 21 genera,

including 160 species. Examples: Aralia, Panax, Adoxa, Hedera. The
fiist three genera, with eight species, are the only North American.

The plants of this order are allied to Umbelliferae, but do not possess

poisonous qualities to any very marked degree. A species of Panax yields

the Ginseng of the Chinese, for which a North American species, P.

quinquefolium, serves as a substitute. An arborescent species, P. horridum,

forms almost impenetrable thickets in Oregon. Aralia nudicaulis is used

in the United States under the name of Sarsaparilla. The Ivy, Hedera

helix, belongs to this order.

Aralia nudicaulis, Sarsaparilla (not the true), United States {pi. 65, Jig. 6) :

a, a compound leaf ; b, flower branch ; c, a flower-bud ; d, an open flower

;

e, petal
; /, pistil ; g, cross-section of ovary ; h, ripe berry ; i, seed.

Order 125. Umbellifer^, the Umbelliferous Family. Calyx adherent

to the ovary; the limb very small, five-toothed, or entire. Petals five,

inserted on the outside of the epigynous disk, usually inflexed at the point,

the inflexed portion cohering with the lamina ; aestivation somewhat

imbricate, or rarely valvate. Stamens five, alternate with the petals,

inflexed in aestivation ; anthers ovate, introrse. Ovary composed of two

(very rarely more) united carpels, invested with the coherent calyx, two-

celled, \Yiih a solitary suspended ovule in each cell : styles two, their bases

dilated and thickened into a fleshy body {stylopodium), which covers the

top of the ovary ; stigmas simple. Fruit consisting of two dry carpels

(often termed mericarps), which adhere by their faces {commissure) to a

common axis {carpophore), at length separating from each other, and

suspended from the summit of the carpophore, each carpel indehiscent,

marked with five longitudinal primary ribs, one opposite each petal and

each stamen, and often with five alternating secondary ones ; in the

substance of the pericarp are usually several longitudinal canals or

receptacles {mttce), filled with a colored aromatic oil or turpentine, which

are commonly lodged in the spaces {intervals) between the ribs, but

sometimes opposite themi. Seed anatropous, usually coherent with the

carpel, rarely loose. Embryo minute at the base of the copious horny

albumen. Herbs, or rarely sufirutescent plants : the stems usually fistular

and furrowed. Leaves alternate (or very rarely opposite), usually pinnately

or ternately divided ; the petioles mostly dilated and sheathing at the base

Flowers in umbels, usually with an involucre.
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Tliis extensive order is divided by De Candolle into three sub-orders ;

Orthospermce, having the inner face of the s<eed and albumen plane, neither

convolute nor involute ; CampylospermcB, albumen with a longitudinal

groove internally, or the margins involute ; and C(£lospermce, albumen

involute at the base and apex.

SUD-ORDER 1. OrTHOSPERM^.

Tribe 1. Hydrocoiylece. Fruit laterally compressed: carpels convex oi

(rarely) acute on the back ; primary ribs five, sometimes obsolete ; the lateral

ones either marginal or on the face of the commissure ; the intermediate

ones most prominent ; secondary ribs sometimes persistent and filiform,

sometimes almost or entirely wanting. Vittae very seldom present. Seed

flattish on the face. Umbels simple or imperfectly compound. Mostly

tropical. Examples : *Hydrocotyle, *Bowlesia, Centella.

Tribe 2. Mulinece. Carpels contracted at the commissure, flattened on

the back, five-jugate, forming a quadrangular fruit. The species are

mostly inhabitants of extra-tropical South America. Examples : Bolax,

Huanaca.

Tribe 3. Sanicidece. Transverse section of the fruit somewhat orbicular.

Carpels with five equal primary and no secondary ribs, or covered with

scales or prickles, when the ribs are obliterated. Vittag none, or numerous

when the fruit is prickly. Seed flattish on the face. Umbels fascicled oi

capitate, simple, or somewhat irregularly compound. Mostly American,

between 35° N. L. and 45° S. L. Examples : *Sanicula, *Eryngium,

Astrantia.

Tribe 4. Amminece. Fruit evidently compressed laterally, and usually

somewhat didymous. Carpels with five equal filiform and sometimes

slightly winged primary ribs ; the lateral ones marginal ; secondary ribs

none. Vittae various. Seed gibbously convex on the back, and flattish on

the face, or terete. Umbels perfectly compound. Mostly inhabitants of

the temperate regions of both continents. Examples : *Ammi, *Cicuta.

*Sium, Carum.

Tribe 5. Seselinece. Transverse section of the fruit orbicular or nearly

so. Carpels with filiform or winged ribs, of which the lateral ones are

marginal, and either equal to or a little broader than the others. Intervals

with one or more vittoe, very rarely without any. Seed somewhat teretely

convex on the back, flattish on the face. Umbels perfectly compound.

Distribution of the species as in the preceding tribe. Examples : *Thapsium,

*Conioselinum, Lichtensteinia.

Tribe 6. Pachypleurece. Carpels compressed, lentiform,. five-jugate, witli

thick equal ribs. Inhabitants of Central Asia, South Africa, and the

Mediterranean region. Example : Krubera.

Tribe 7. AngelicecB. Fruit dorsally compressed, with a double winged

margin. Carpels with the three dorsal ribs filiform or winged ; the lateral

ones dilated and forminoj the winored maro^ins. Seed convex on the back,

flattish on the face. Umbels compound. Mostly inhabit central and

northern Europe : a few found in Northern America and Asia. Examples ;

*Angelica, *Archangelica, Selinum.
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Tribe 8. Peucedanece. Fruit more or less compressed ciorsally, surrounded

with a single dilated entire smooth margin, which is flattened or slightly

convex, but not thickened at the edge. Carpels with five filiform or rarely

winged ribs, of which the lateral ones are contiguous to the dilated margin

or united with it. Seed flattened, or convex on the back. Rare in

western Europe, northern America, and the Canaries ; more abundant in

northern India and South Africa. Examples : *Peucedanum, *Pastinaca,

Anethum.

Tribe 9. Silerinece. Fruit multijugate, the ribs but little elevated,

especially the secondary ; carpels compressed externally. Inhabit central

Europe and northern Asia. Examples : Siler, Galbanum.

Tribe ]0. Cuminece. Fruit contracted at the sides. Carpels with five

primary filiform ribs, of which the lateral ones are marginal ; and four

more prominent secondary ones ; all of them wingless. Seed straight,

flattish on the face. Umbels compound. Found in Mediterranean

Europe and in North America. Examples : *Trepocarpus, Cuminum.

Tribe 11. Thapsiece. Fruit either dorsally compressed or nearly terete.

Carpels with five filiform, often bristly, primary ribs, of which the lateral

ones are placed on the face of the commissure : secondary ribs four ; the

dorsal ones filiform and the lateral ones winged ; or all of them winged

(hence the fruit is either eight-winged, or only two-winged on each side).

Seed flattish, or somewhat teretely convex, plane on the face. Umbels

compound. Central Europe and north-western America. Examples

:

*Laserpitium, Thapsia.

Tribe 12. DaucinecB. Fruit lenticularly compressed on the back, or

somewhat terete. Carpels with five filiform bristly primary ribs, of w^hich

the latter are placed on the flat commissure ; and four more prominent

prickly secondary ones, the prickles distinct or united into a wing. Seed

flattened or convex on the back, flattish on the face. Umbels compound.

Southern Europe and Asia, northern Africa, extra-tropical America.

Examples : Artedia, Daucus.

Sub-order 2. Campylosperme^.

T7Hbe 13. ElcBoselinece. Fruit cylindrical, multijugate
;

primary ribs

filiform, the lateral secondary alate. Species Mediterranean, a single one

Mexican. Example : Elseoselinum, Margotia.

Tribe 14. Caucalinece. Fruit laterally contracted or somewhat terete.

Carpels with five primary bristly or prickly ribs, of which the lateral ones

are in the commissure ; secondary ribs four, more prominent and prickly,

or sometimes obliterated by the copious prickles filling the entire intervals.

Seed involute, or with the margin inflexed. Umbels compound. Distri-

bution as in Daucineae ; one North American species. « Examples :

*Caucalis, Torilis.

Tribe 15. Scandicinece, Fruit compressed or contracted laterally, usually

rostrate. Carpels with five equal filiform or winged ribs, of which the

lateral ones are marginal ; all of them sometimes obliterated at the base

and only conspicuous at the apex. Seed teretely convex, either furrowed

on the face or involute. Umbels compound. Central and southern
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Europe, Asia, and America. Examples : Choerophyllum, *Glycosma,

Tauschia.

Tribe 16. Smijrniece. Fruit turffid, mostly laterally compressed or

contracted. Carpels with five ribs ; the lateral ones marginal or placed

opposite the margin, sometimes nearly obliterated. Seed involute, or

sulcate on the face. Umbels compound. Abundant in eastern Europe

and Asia ; rare in northern and tropical America. Examples : Conium,

*Cynapium, Anosmia.

Sub-order 3. Ccelosperme^.

Tribe 17. CoriandrecB. Fruit globose, or the carpels sub-globose and didy-

mous
;
primary ribs of each carpel five, depressed and ilexuous, or nearly

obsolete ; the secondary ones four, more prominent: all wingless. Umbels

compound. Mediterranean Europe and Asia ; North America. Examples *

*Atrema, *Erigenia, Corion.

Many of the Umbelliferae are valuable for various purposes. Some are

esculents, as Daucus carota, the carrot ; Pastinaca sativa, the parsnip

;

Apium graveolens, celery ; Petroselinum sativum, parsley, &c. The
roots of Arracacha esculentum, a native of Grenada, may serve as a

substitute for the potatoe. Some species yield foetid resins, as assafoetida,

from Ferula assafoetida, a native of Persia. Caraway seeds are the fruit of

Carum carui ; coriander seeds, of Coriandrum sativum. Many are highly

poisonous, as Conium maculatum. Water Hemlock.

Lindley enumerates 267 genera, embracing 1500 species. Of these, fifty

genera and about 140 species are North American.

Chaerophyllum temulum, Europe {pi. 65, Jig. 10); a, a lower leaf; b,

lower part of the stem ; c, a flower branch ; d, a flower ; e, the fruit.

Conium maculatum. Hemlock, Europe (pi. 65, Jig. 11) ; a, cross-section

of stem ; b, flowering branch with flowers and fruit ; c, involucre ; d, flower
;

e, pistil
; /, fruit

; g, cross-section of achaenium.

Cicuta virosa, Water Hemlock, or Cow-bane, Europe (pi. 65, Jig. 8) ; a,

vertical section of the root ; b, flower branch ; c, flower ; d, pistil ; e,

achgenia
; /, cross-section of ditto ; g, vertical section of achaenium.

iEthusa cynapium. Fool's Parsley, Europe (pi. 65, Jig. 9) ; a, cross-

section of the stem ; b, branch with flowers and fruit ; c, flower ; d, achaenia.

CEnanthe fistulosa. Dead Tongue, Europe (pi. 65, Jig. 7) ; a, the entire

plant ; b, c, flowers ; d, pistil ; e, involucre
; /, anther

;
g-l, fruit.

Slum latifolium. Water Parsley, Europe and Northern America

(pi. 65, Jig. 12); a, flowering branch ; b, a lower leaf; c, flower; d, pistil ;

e, fruit ; J-h, achaenium with longitudinal and transverse sections of ditto.

Order 126. Hamamelidace^, the Witch-hazel Family. Calyx four- or

five-lobed or truncate. Petals four or five or 0, inserted on the calyx,

alternating with the calycine segments. Stamens twice as many as the

petals, in two rows, one of which alternates with the petals and is fertile,

the other is opposite to them and sterile; anthers bilocular, introrse. Ovary

adherent, two-celled ; ovules solitary or several (in Bucklandia and

Sedgwickia), pendulous or suspended ; styles two. Fruit, a two- celled, two-

valved capsule, opening by loculicidal dehiscence. Seeds pendulous

;
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embryo straight, in the axis of a fleshy albumen ; cotyledons leafy ; radicle

superior. Shrubs or small trees, with alternate, petiolate, feather-veined,

and stipulate leaves, and small axillary, bracteated, often unisexual flowers.

They are found in various parts of Asia, Africa, and America. There are

ten genera, with fifteen species. Of these North America possesses tw^o

genera and two species.

Tribe 1. HamamelecB. Stamens eight to ten, of which the alternate ones

are alone fertile ; filaments very short. Ovules solitary in each cell.

Examples : *Hamamelis (H. virginica. Witch-hazel, U. S.), Trichochladus.

Trihe 2. FathergilliecB. Apetalous. Stamens somewhat indefinite ; all

fertile ; filaments very long. Ovules one, solitary in each cell. Examples

:

*Fothergilla, Parrotia.

Trihe 3. Bucklandiece. Cells with several ovules. Examples : Buck-

landia, Sedgwickia.

Order 127. Bruniace^e, the Brunia Family. Calyx five-cleft ; aestivation

imbricated. Petals inserted in the throat of the calyx, and alternate with

its segments. Stamens alternate with the petals arising from them, or from

a disk surrounding the ovary ; anthers introrse, two-celled, with longitudinal

dehiscence. Ovary usually adherent to the tube of the calyx, and one- to

three-celled ; ovules anatropal, suspended, one or two in each cell ; style

simple or bifid ; stigmas one to three. Fruit either bicoccous and two-

celled, or indehiscent and one-celled, crowned by the persistent calyx.

Seeds solitary or in pairs, suspended, sometimes with a short arillus ; embryo

minute, at the base of fleshy albumen ; cotyledons short and fleshy ; radicle

conical, next the hilum. Branched, heath-like shrubs, with small, imbricated,

rigid, and entire leaves, and small, often capitate flowers. They are natives

principally of the Cape of Good Hope, and have no important properties.

There are fifteen known genera, according to Lindley, and sixty-five species

Examples : Brunia, Staavia, Ophiria.

Order' 128. Saxifragace^, the Saxifrage Family. Calyx superior, or

more or less inferior ; sepals usually five, more or less cohering at the base.

Petals usually five, perigynous, alternate with the lobes of the calyx, rarely

0. Stamens perigynous, five to ten or <^, in one or more rows; anthers

bilocular, with longitudinal or porous dehiscence. Disk often present,

either annular or scaly. Ovary more or less completely united to the tube

of the calyx, consisting usually of two carpels, cohering by their face, but

distinct and diverging at the apex; styles as many as the carpels, distinct

or combined ; stigmas capitate or clavate. Placentas marginal (basal or

apicilar), rarely central. Fruit generally a one- or two-celled capsule, the

cells dehiscing at the ventral suture, and often divaricating when ripe.

Seeds usually «=, rarely definite; spermoderm often reticulated; embryo

small', in the axis of fleshy albumen ; radicle pointing to the hilum. Shrubs,

or trees, or herbs, with alternate or opposite, usually exstipulate leaves.

'They are generally natives of temperate climates, and some of them

characterize alpine districts. The order has been divided into the following

sub-orders

:

Sub-order 1. Saxifragece. Petals five or 0; stamens five to ten; ovary
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more or less adherent ; styles usually two, and distinct ; herbs with alternate,

usually exstipulate leaves. Examples : *Saxifraga, *rieuchera, *Mitella.

Sub-oi'der 2. EscaUoniece. Petals and stamens five ; ovary inferior

;

style simple ; albumen oily. Evergreen shrubs, with alternate, simple,

exstipulate leaves, found in the temperate regions of South America (one

species, Itea virginica, North America), often at great elevations.

Examples: Escallonia, *Itea.

Sub-order 3. Hydrangecc. Petals four to six ; stamens eight to twelve,

or CO
; anthers sometimes biporose ; ovary more or less inferior ; styles two

to five, usually distinct. Shrubs with opposite, sometimes whorled,

exstipulate leaves ; flowers frequently cymose, with the exterior flower

sterile and dilated. Found chiefly in the temperate parts of Asia and

America. Examples : *Hydrangea, *Decumaria.

Sub-order 4. Cinioiiiacece. Petals four to five, or ; stamens eight to

ten, or cd
; ovary half inferior ; styles two, distinct or combined : trees or

shrubs with opposite leaves, having interpetiolary stipules. Natives of

South America, East Indies, South Africa, and Australia. Example

:

Codia.

The entire order contains fifty -seven genera and upwards of nine hundred

species. North America has fifteen genera and ninety species (Saxifraga

alone has forty-six). Saxifraga granulata, Europe (pi. 69, Jig. 2) ; a,

tubers ; b, upper part of the plant ; c, coronal scale ; d, sexual apparatus ; e,

calyx Vv'ith capsule
; /, vertical section of ditto

;
g-h, seeds.

Order 129. Philadelphace^, the Mock Orange Family. Calyx, with a

four- to ten-divided, persistent limb. Petals alternate with the divisions of

the calyx, and equal to them in iTumber; aestivation convolute. Stamens

«: (rarely ten), in one or two rows, arising from the orifice of the calyx.

Ovary adherent to the tube of the calyx ; styles distinct or united into one;

stigmas four to ten; ovules oo, attached to a central placenta. Fruit, a

four- to ten-celled capsule, free above. Seeds co, scobiform, subulate,

smooth, pendulous, with a loose membranous arillus ; albumen fleshy

;

embryo straight, about as long as the albumen ; cotyledons flat : radicle

next the hilum, obtuse. Shrubs with deciduous, opposite, exstipulate leaves,

without dots ; flowers usually in trichotomous cymes. They are natives of

the south of Europe, of North America, Japan, and India. They have no

marked properties. The flowers of Philadelphus coronarius, Syringo, have

a peculiar sweetish odor, which, to some persons, is overpowering and

disagreeable. Of the single genus Philadelphus five species are found in

North America.

Order 130. Grossulace/e or Ribestace^, the Gooseberry Family.

Calyx four- to five-cleft, regular, colored. Petals minute, perigynous, equal

in number to the segments of the calyx, and alternate with them. Stamens

four to five, alternate with the petals, and inserted into the throat of the

calyx; filaments short; anthers dithecal. Ovary unilocular, adherent to

the tube of the calyx ; ovules ^, anatropal, attached to two opposite parietal

placentas ; style single, two- to four-cleft. Fruit a one-celled berry,

crowned with the remains of the flower. Seeds *, immersed in pulp, and
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attached to the placentas by long thread-like funiculi ; spermoderm gelatinous

externally ; albumen horny ; embryo straight, minute ; radicle pointing to

the hilum. Shrubs with alternate lobed leaves, having a plicate vernation.

They are natives of temperate regions, and are found in Europe, Asia, and

America. Many yield edible fruits, which sometimes contain malic acid.

The various kinds of Gooseberry (Rihes grossularia), and Currant (Ribes

riibrum and nigrum) belong to this order. It contains two or three genera,

and nearly one hundred species. Examples : Ribes, Robsonia. The

family is represented in North America by the genus Ribes with twenty-

eight species.

Order 131. Cactace^, the Cactus Family. Sepals numerous, usually

«, and confounded with the petals ; adherent to the ovary. Petals numerous,

usually indefinite, sometimes irregular, inserted at the orifice of the calyx.

Stamens indefinite, cohering more or less with the petals and sepals

;

filaments long, filiform ; anthers ovate, versatile. Ovary fleshy, inferior,

unilocular; style filiform; stigmas numerous; ovules *, attached to parietal

placentas equal in number to the stigmas. Fruit succulent, one-celled.

Seeds <*, parietal, or, after losing their adhesion to the placenta, nestling in

pulp, ovate or obovate ; albumen ; embryo straight, curved, or spiral

;

cotyledons thick, leafy, sometimes nearly obsolete ; radicle thick, obtuse,

next the hilum. Succulent shrubs, with peculiar angular or flattened stems,

having the woody matter often arranged in wedges. Leaves usually

absent ; when present, fleshy, smooth, entire, or spinous. Flowers sessile,

sometimes showy. They grow in hot, dry, and exposed places, and are

natives chiefly of the tropical parts of America. Some grow rapidly on the

lava in volcanic countries. There are. sixteen known genera, and about

eight hundred species. Examples : *Opuntia, *Mammillaria, *Echinocactus,

*Cereus, &c. These genera, with numerous species, represent the order in

(extra-Mexican) North America.

The plants of this order are remarkable for their succulence, for the great

development of their cellular tissue, and for the anomalous forms of their

stems, which sometimes are of great size. Opuntia vulgaris or prickly

pear yields an agreeable fruit. The Night Blooming Cereus (Cereus

grandiflorus) expands its large fragrant flowers only about ten p.m., which

become withered before morning.

Cereus hexagonus [pi. 69, Jig. 3) ; b, spines magnified.

Order 132. Ficoide^ or Mesembryanthace^, the Ficoid or Mesem-
bryanthemum Family. Sepals definite, usually five, but varying from four to

eight, more or less combined at the base, adherent to the ovary or distinct

from it, equal or unequal ; aestivation valvate or imbricate. Petals indefinite,

colored, sometimes 0. Stamens perigynous, distinct, definite, or indefinite
;

anthers oblong, incumbent. Ovary usually plurilocular ; stigmas several,

distinct ; ovules 00, anatropal or amphitropal, attached by cords to the

placenta, which is either central or parietal. Fruit a many-celled capsule,

opening in a stellate or circumscissile manner at the apex, or an indehiscent

nut. Seeds 00, rarely definite or even solitary ; embryo curved or spiral

on the outside of mealy albumen; radicle next the hilum. Herbaceous oi
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shrubby succulent plants, with opposite or alternate .Minple leaves. They

are found in warm regions chiefly. The greater part of them grow at the

Cape of Good Hope. The order has been divided into three sections: 1.

Mesembryeae, numerous conspicuous petals, plurilocular capsule, with

stellate dehiscence. 2. Tetragonieae, petals 0, fruit woody and indehiscenl.

S. Sesuvea^ petals 0, capsule with circumscissile dehiscence. There are

sixteen known genera, and 440 species. Examples : Mesembryanthemum.

Tetragonia, Aizoon, Sesuvium. No species of this order are native to

North America. Mesembryanthemum crystallinum is often cultivated in

green-houses under the name of ice-plant, so called from the peculiar

appearance of the leaves.

Mesembryanthemum rubrocinctum (pi. 69, Jig. 5).

Order 133. CRAssuLACEiE, the House-leek Family. Sepals three to

twenty, moi'e or less united at the base. Petals equal to the sepals in

number, inserted in the bottom of the calyx, either distinct, or cohering in

a gamopetalous corolla. Stamens inserted with the petals, either equal to

them in number, and alternate with them, or twice as many, those opposite

the petals being shortest ; sometimes one or two rows of abortive stamens ;

filaments distinct or united, subulate ; anthers bilocular, dehiscing longi-

tudinally or transversely. Abortive stamens or scales (sometimes obsolete),

at the base of each carpel. Carpels equal in number to the petals and

opposite to them, one-celled, sometimes consolidated ; styles several or

combined ; stigmas pointed or four-cornered ; ovules 00, or definite,

anatropal. Fruit consisting of several follicles, dehiscing by the ventral

suture, sometimes by the dorsal suture. Seeds variable in number ; embryo

straight, in the midst of fleshy albumen ; radicle pointing to the hilum.

Herbaceous plants or shrubs, often succulent, with simple, entire, or pinna-

tifid, exstipulate leaves. They are found in the driest situations, as on

rocks, walls, and sandy plains, in various parts of the world.

Tribe 1. Crassulece. Carpels (follicles) distinct; dehiscent by the inner

suture. Sub-tribe 1. Isostemones. Stamens equal in number to the petals.

Section a. Eucrassuleae. Examples : *Till3ea, Crassula. Section b.

Rochese. Example : Rochea. Sub-tribe 2. Diphstemones. Stamens twice

as many as the petals. Section a. Umbiliceae. Example : *Echeveria.

Section b. Sedeae. Examples : *Sedum, Sempervirum.

Tribe 2. DiamorphecB. Carpels more or less united, dehiscent by the

separation of the dorsal portion. Examples : *Diamorpha, *Penthorum.

Some of the plants of this order are acrid, as Sedum acre ; Sempervivuni

tectorum is known as the House-leek. There are fiv^e genera, with twenty

species, in North America.

Sedum acre. Stone crop, Europe {pi. 69, Jig. 1) ; a, the plant ; b, a

flower ; c, the five carpels ; d, one of the same ; e, f, seeds
; g, leaves.

Order 134. Surianace^. Sepals five, persistent ; aestivation twisted,

imbricated. Petals five, alternate with the sepals, distinct, inserted into the

bottom of the calyx. Stamens five, alternate with the petals, sometimes with

five alternating ones, that are occasionally abortive, all inserted with the

petals; filaments persistent, distinct, subulate from a broad base, hairy
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below ; anthers two-celled, bursting longitudinally. Torus fleshy, filling up

the bottom of the calyx, supporting the ovaries on its middle and the petals

and stamens on its margin. Ovaries five, opposite to the petals, distinct,

each with a long style arising from the inner angle near the base ; ovules

in pairs, collateral, erect, straight, with the foramen at the opposite

extremity from the hilum {id est, orthotropus). Fruit of five coriaceous,

pyriform, indehiscent carpels. Seeds solitary, uncinate, attached to the base

of the carpels ; albumen none. Embryo of the same shape as the seed
;

radicle as long as the cotyledons., at the opposite end from the hilum
;

cotyledons oblong, fleshy, incumbent. Sea side shrubs. Leaves simple,

oblong-spatulate, thickish, pubescent, crowded at the apices of the branches,

exstipulate. Flowers yellow, bracteate, somewhat terminal. Suriana, the

sole genus, is represented in Florida by S. maritima.

Order 135. Paronychiace^, the Knotwort Family. Sepals four to five,

distinct or cohering. Petals perigynous, between the divisions of the calyx,

usually inconspicuous, sometimes 0. Stamens usually perigynous, some-

times hypogynous, opposite to the sepals when equal to them in number,

some of them occasionally wanting ; filaments distinct, rarely united
;

anthers bilocular. Ovary superior, with one or more ovules ; styles two to

three, distinct or combined. Fruit unilocular, either a utricle covered by

the calyx, or a three-valved capsule. Seeds either numerous, attached to a

free central placenta, or solitary and pendulous from a long funiculus

arising from the base of the fruit. Embryo more or less curved, on one

side of farinaceous albumen, or surrounding it. Herbaceous or somewhat

shrubby plants, with opposite or alternate, sometimes setaceous and

clustered leaves, which are either exstipulate or have scarious stipules.

Found in barren places in various parts of Europe, Asia, and North

America. They have no known properties of importance. The order has

been divided into two sections: 1. Illecebreae, with the embryo lying on

one side of the albumen, and stipulate leaves. 2. Scleranthese, with a

peripherical embryo, and exstipulate leaves. There are twenty-eight known
genera, and nearly 120 species. Examples : *Paronychia, Illecebrum,

^Polycarpon, Corrigiola, Scleranthus.

Order 136. Portulacace^, the Purslane Family. Sepals two, cohering

at the base. Petals usually five, rarely wanting, distinct or cohering at the

base, sometimes hypogynous. Stamens usually perigynous, variable in

number, all fertile, opposite the petals when of the same number ; filaments

distinct ; anthers versatile, bilocular, with longitudinal dehiscence. Ovary

free or partially adherent, one-celled, formed by three united carpels ; style

single or ; stigmas several. Fruit capsular, one-celled, opening by

circumscissile dehiscence, or by three valves, occasionally monospermous

or indehiscent. Seeds numerous or definite, or solitary, attached to a

central placenta ; albumen farinaceous ; embryo peripherical ; radicle long.

Succulent shrubs or herbs, with alternate, seldom opposite, entire, exstipulate

leaves, often having hairs in their axils. They are found in various parts

of the world, chiefly, however, in South America and at the Cape of Good

Hope. They have a great affinity to Caryophyllacese, from which they are
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chiefly distinguished by their bisepalous calyx, perigynous stamens, and

transversely dehiscent capsule. Examples : *Portulaca, Talinum, *Calan-

drinia, *Claytonia, *Montia, *Calyptridium. These embrace all the North

American genera, with twenty-six species. The entire order includes

twelve genera, and 184 species.

Order 137. Turnerace^, the Turnera Family. Calyx with five equal

lobes ; aestivation imbricated. Petals five, perigynous, equal ; a3stivation

twisted. Stamens five, perigynous, alternating with the petals ; filaments

distinct ; anthers dithecal, innate, oblong. Ovary free, one-celled, with

three parietal placentas ; ovules co, anatropal ; style more or less cohering,

or forked ; stigmas multifid. Fruit a one-celled, three-valved capsule,

dehiscing only half way down, in a loculicidal manner. Seeds crustaceous,

reticulated, arillate on one side ; embryo slightly curved, in the midst of

fleshy albumen ; cotyledons plano-convex ; radicle pointing to the hilum.

Herbaceous or somewhat shrubby plants, occasionally with stellate

pubescence, having alternate, exstipulate leaves, and frequently two glands

at the apex of the petiole. They are natives of the West Indies and

South America. They are not put to any important use. Lindley gives

two genera, including sixty species. Examples : *Turnera, Piriqueta.

Turnera cistoides, a Florida species, is our sole representative.

Order 138. Passiflorace^e, the Passion-flower Family. Sepals five,

combined below into a more or less elongated tube. Petals five, perigynous,

often with filamentous or annular processes on their inside, which appear

to be an altered whorl or Avhorls of petals, occasionally wanting, imbricated

in aestivation. Stamens five, monadelphous, surrounding the gynophore

when present, rarely co, usually with processes from the thalamus, interposed

between them and the petals ; anthers dithecal, extrorse, versatile, dehiscing

longitudinally
;
pollen grains sometimes bursting by opercula. Ovary one-

celled, often with a gynophore ; ovules anatropal, «. ; styles three ; stigmas

dilated. Fruit often stipulate, one-celled, sometimes three-valved, opening

by loculicidal dehiscence, or succulent and indehiscent. Seeds cc, attached

to parietal placentas, arillate, or strophiolate ; spermoderm brittle and

sculptured ; embryo straight in the midst of this fleshy albumen ; radicle

pointing to the hilum. Herbs or shrubs, often climbing, with alternate, stipulate

or exstipulate leaves. The order has been divided into three sub-orders.

Sub-order 1. Paropsiece, plants not climbing, with a sessile ovary, arillate

seeds, and exstipulate leaves.

Sub-order 2. Passijlorece, climbing plants with a stalked ovary, arillate

seeds, stipulate leaves, and glandular petioles.

Sub-order 3. Malesherbiece, plants not climbing, with a stalked ovary,

style below the apex of the ovary, strophiolate seeds, and exstipulate leaves.

They are natives chiefly of w^arm climates, and are found in America, the

East and West Indies. There are fourteen known genera, and 215 species.

Examples : Paropsia, Smeathmannia, *Passiflora, Tacsonia, Malesherbia.

Passiflora with four species represents this order in North America.

The name passion-flower was given on account of a fancied resemblance

to the appearances presented on Mount Calvary. In the five anthers, a

153



154 BOTANY.

resemblance was seen to the wounds of Christ ; the triple style represented

the three nails on the cross ; the central gynophore was the pillar of the

cross ; and the filamentous processes, the rays of light around the Savior's

head, or the crown of thorns. Some species, as Passiflora edulis or

Grenadilla, yield a pleasant fruit.

Order 139. Belvisiace^, the Belvisia Family. Calyx gamosepalous,

persistent, limb divided into five thick ovate segments ; aestivation valvate.

Petals inserted in the tube of the calyx, united more or less, and forming

three verticils, the innermost of which may be considered as an altered

staminal row ; the outer petaline verticil consists of five plaited lobes, each

of which is seven-toothed, and has seven feathered ribs ; the second

petaline verticil is cut into a number of narrow segments ; while the third

is an inconspicuous cup-like ring, with its edge minutely divided. Stamens
CO, united at their base so as to be monadelphous, or unequally polyadelphous

;

filaments curved inwards ; anthers dithecal, oblong. Ovary surrounded by

a fleshy disk, and adherent to the tube of the calyx, five-celled ; ovules two

in each cell, attached to a central placenta, nucleus curved ; style five-

angled ; stigma broad, flat, pentagonal. Fruit a large, fleshy, rounded berry,

crowned by the lobes of the calyx. Seeds large, kidney-shaped ; cotyledons

plano-convex ; radicle and plumule immersed in their substance. Shrubs,

with alternate, simple, coriaceous, exstipulate leaves ; and axillary flowers

often in sets of three. They are tropical, chiefly African. Some of them

are used as astringents. Their place in the natural system is not well

determined ; some placing the order next Passifloraceae, others near

Symplocaceae, and Lindley recognising its affinity to Rhizophoracese. There

are two genera, and four species. Ex. : Belvisia (Napoleona), Asteranthos.

Order 140. PapayacetE, the Carica Family. Calyx minute, five-toothed.

Corolla monopetalous, inserted into the base of the calyx ; in the male,

tubular and five-lobed ; in the female, divided nearly to the base into fi^^e

segments. In the section Pangieae the sepals and petals are distinct.

Stamens ten, inserted into the throat of the corolla ; anthers bilocular,

introrse, innate, dehiscing longitudinally. Ovary free, one-celled ; ovules

indefinite, attached to five parietal placentas ; stigma five-lobed, lacerated.

Fruit usually succulent and indehiscent, sometimes capsular and dehiscent,

one-celled. Seeds ^, enveloped in a loose mucous coat, parietal; spermo-

derm brittle, pitted ; embryo in the axis of fleshy albumen ; cotyledons flat

;

radicle slender, turned towards the hilum. Trees or shrubs, not branching,

with alternate lobed leaves, supported on long slender petioles, and with

unisexual flowers. They are found in South America and in other warm
countries. One of the most important plants of the order is Carica

papaya, the Papaw tree, which yields an acrid milky juice, and an edible

fruit. The tree is said to have the property of rendering meat tender. The

order has been divided into three sections : 1. Caricese, corolla mono-

petalous, fruit succulent and indehiscent. 2. Modecceae, corolla monopetalous,

fruit capsular and dehiscent. 3. Pangieae, corolla polypetalous. There are

eleven known genera, including twenty-nine species. Examples : Carica,

Modecca, Pangium.
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Carica papaya, the West Indian Papaw {pi. 71, fig. 14) ; a, the tree with

the fruit ; h, male flower ; c, section of do. ; d, stamen ; e, abortive pistil of

the male flower ; /. a female flower
; g, pistil ; //, cross-section of the fruit

;

i, a seed ; k, partial section of do. ; /, embryo.

Order 141. Cucurbitace^, the Cucumber Family. Calyx five- (rarely

six-) toothed ; the limb sometimes obsolete. Petals five (rarely six),

distinct, or commonly more or less united with each other and coherent

with the calyx, very cellular and often marked with reticulated veins.

Stamens five, sometimes distinct, commonly united in three parcels (two

and two, and one separate) so as to appear like three stamens only, rarely

three and diadelphous ; filaments of each set sometimes connate ; anthers

usually long and sinuous, or variously contorted or folded, two-celled,

adnate, extrorse, commonly more or less connate. Ovary coherent with

the tube of the calyx, usually of three (rarely of two or four) united

carpels, sometimes one-celled by the obliteration of the partitions, or often

with each carpel spuriously two-celled by the introflexion of the placenta

from the axis until it reaches the dorsal suture. Fruit fleshy or juicy, rarely

membranous, usually a pepo. Seeds anatropous, compressed, often

enveloped by a juicy or dry and membranous arillus ; the testa coriaceous
;

albumen none. Embryo straight ; cotyledons foliaceous, palmately veined.

Herbs with succulent stems, climbing by means of tendrils (which are

transformed stipules, according to St. Hilaire). Leaves alternate, palmately

veined. Flowers axillary, monoecious or dioecious, or rarely perfect.

Sub-order 1. Nandirhohece. Tendrils axillar. Three distinct styles.

Three hollow cells, with many seeds ascending from the base. Example :

Fevillea.

Sub-order 2. Cucurbitece. Tendrils lateral. Styles united. Cells full,

with a parietal insertion of the seeds. Section 1. Coniandrese. Example:

Coniandre. Section 2. Melothriese. Example : *Melothria. Section 3.

Bryonieae. Examples : *Bryonia, Citrullus, *Momordica, *Lagenaria.

Section 4. Cucumerineae. Examples : Cucumis, Cucurbita. Section 5.

Telfairese. Example : Telfairia. Section 6. Cyclanthereae. Example

:

Cyclanthera.

Sub-order 3. SicyoidecB. Tendrils lateral. A single cell with a single

ovule suspended from the summit. Example : *Sicyos.

Some of the plants of this order are medicinal, others afford a pleasant

fruit. Cucurbita citrullus is the water-melon. The pulp of the fruit of

Citrullus colocynthis is known in the pharmacopoeia as colocynth. The

calibash or bottle gourd is the fruit of Lagenaria vulgaris. Elaterin is the

active principle contained in the fruit of Momordica elaterium, or squirting

cucumber. The cucumber, the pumpkin, the squash, and the vegetable

marrow all belong to this order. There are about sixty-six genera, wdth

three hundred species in all, of which seven genera and nine species belong

to North America.

Cucumis citrullus, Water-melon (Asia) (pi. 71, Jig- H) ; «, flowering

branch ; /', flower ; c-d, stamens ; e, stigma
; /, cross-section of fruit ; g-i,

embryo.
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Momordica balsaminea, Balsam apple (East Indies) {pL 11, fig. 12) ; a,

branch with flowers and fruit ; h, male flower ; c, do. without corolla ; d,

female flower ; e, cross-section of the young fruit
; /, the fruit burst open ;

g, a seed ; h, do. without the testa ; i, cross-section of do.

Br3^onia alba (Europe) {pL 71, fig. 13) ; A, branch with male, B, do. with

female flowers ; C, root ; a, male flower ; b, do. expanded ; c-d, stamens
;

e, female flower
; /, do. with the corolla cut away

; g, stigma ; h, fruit ; i,

cross-section of do. ; k, seed.

Order 142. Loasace^, the Chili Nettle Family. Calyx four- or five-

parted, persistent, spreading in aestivation. Petals five, cucullate, epigynous,

alternate with the segments of the calyx, sometimes with an inner row of

five, w^hich are either similar to the outer or dissimilar ; aestivation inflexed,

valvate, or twisted. Stamens =» in several rovv's, distinct, or polyadelphous,

each parcel being opposite the outer petals ; filaments subulate, unequal, the

outer ones often sterile. Ovary inferior, one-celled, with parietal placentas
;

ovules anatropal ; styles combined into one ; stigma one or several. Fruit

capsular, or succulent, one-celled. Seeds without an arillus ; embryo

straight, in the axis of fleshy albumen ; cotyledons small, flat ; embryo

pointing to the hilum. Herbaceous plants, hispid with stinging hairs,

having opposite or alternate exstipulate leaves, and axillary one-flowered

peduncles. They are American plants, chiefly distinguished for their

stinging qualities, and hence the name of Chili Nettle. There are fifteen

genera enumerated by Lindley, including seventy species. Elxamples :

Loasa, *Mentzelia, Gronovia, *Cevallia, In North America there are of

this order, Mentzelia with twelve, and Cevallia with one species.

Order 143. Haloragace^e, the Mares-tail Family. Calyx with a minute

limb, w^hich is either three- or four-divided or entire ; it is sometimes

reduced to a mere rim. Petals epigynous or 0. Stamens epigynous, equal

in number to the petals, or twice as many, rarely fewer ; when the petals

are wanting, stamens often one or two. Ovary cohering with the tube of

the calyx, with one or more cells, sometimes tetragonal or compressed

Style 0, what is frequently called the styles being the papulose stigmas,

which are equal in number to the cells ; ovules pendulous, anatropal.

Fruit dry, indehiscent, membranous or bony, wdth one or more cells. Seed

solitary or in pairs, pendulous ; albumen fleshy or thin ; embryo straight, or

slightly curved, in the axis of the albumen ; cotyledons minute ; radicle

superior, long. Herbs, or undershrubs, often aquatic, with large air

cavities, having alternate, opposite, or whorled leaves, and axillary, sessile

flowers, which are occasionally unisexual. They are found in ditches and

lakes in various parts of the world. They have no properties of

importance. There are eight known genera, and about seventy species.

Examples : *Hippuris, Myriophyllum, Haloragis, Callitriche, *Proserpinaca.

North American species twelve.

Order 144. Onagrace^e, the Evening Primrose Family. Calyx tubular,

the limb having usually four, sometimes two, three, or six divisions, which

cohere in various ways ; aestivation valvate. Petals usually equal in

number to the calycine segments, regular (rarely irregular), inserted into
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the tube of the calyx , aestivation twisted. Stamens usually four or eight

(rarely one or two), epigynous ; filaments distinct
;

pollen triangular,

usually cohering by threads. Ovary two- to four-celled, adherent, usually

with an epigynous disk ; style filiform ; stigma capitate or four-lobed
;

ovules indefinite, rarely definite, anatropal. Fruit succulent or capsular,

dehiscent or indehiscent, one,- two,- to four-celled. Seeds usually ^,

exalbuminous ; embryo straight, with a long slender radicle pointing to the

hilum, and short cotyledons. Herbs or shrubs, with alternate or opposite,

simple, not dotted leaves, and with the parts of the flower usually

tetranerous. They inhabit chiefly temperate regions, and are found

abundantly in Europe, Asia, and America, and sparingly in Africa.

Tribe 1. Jussieuece. Calyx divided immediately above the ovary.

Number of stamens equal to, or double that of the petals. Fruit capsular,

with septicidal dehiscence, many seeded. Cotyledons straight. Examples :

*Jussieua, *Ludwigia.

Tribe 2. Onagrece. Calyx with the tube more or less elongated.

Number of stamens double that of petals. Fruit capsular with loculicidal

dehiscence, many seeded. Cotyledons straight. Examples : *Oenothera,

*Gayophytum, ^"Epilobium,

Tribe 3. Gaurece. Calyx with the tube elongated. Number of stamens

double that of petals. Fruit indehiscent, nucumentaceous, one- to four-

seeded. Cotyledons twisted. Examples : *Gaura, *Stenosiphon.

Tribe 4. Fuchsiece. Calyx with the tube elongated. Number of

stamens double that of petals. Fruit fleshy. Cotyledons straight.

Example : Fuchsia.

Tribe 5. Lopeziece. Tube of calyx elongated. Petals four or more.

Stamens two or one. Fruit capsular, many seeded, with loculicidal

dehiscence. Example : Lopezia.

Tribe 6. CircaecB. Calyx divided into tw^o segments immediately above

the ovary : petals two ; stamens two. Fruit indehiscent, two-locular, two-

seeded. Examples : Circaea.

Of the above order there are about 30 genera and 450 species. North

America has 12 genera and 117 species. Among the more prominent

species is Oenothera biennis, the Evening Primrose.

Oenothera biennis. Evening Primrose, United States {pi. 69, fig. 6) ; a,

a flowering branch ; b, calyx ; c, stamen ; d, vertical section of calyx tube
;

e, burst capsule
; f, cross-section of do.

; g, seed.

Epilobium angustifolium. Willow-herb (Europe) (pi. 69, fig. 7) ; a, a

tlower branch ; b, calyx wdth style and a stamen ; c, burst capsule ; d, a seed.

Order 145. Myrtace^, the Myrtle Family. Calyx four-, five-, six- to

eight-cleft, the limb sometimes cohering at the apex, and falling off* like a

lid ; sestiration valvate. Petals attached to the calyx, alternating with its

segments, and equal to them in number, with a quincuncial estivation,

rarely 0. Stamens inserted with the petals, twice as many as the petals, or

CO
; filaments distinct, or united in one or more parcels, curved inwards in

the bud ; anthers ovate, dithecal, with longitudinal dehiscence. Ovary

adheren-t to the tube of the calyx, one- to six-celled ; style and stigma
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simple ; ovules anatropal, pendulous, or erect. Fruit dry or fleshy, dehiscent

or indehiscent. Seeds usually <=o, attached to a central placenta; mostly

exalbuminous ; embryo straight or curved ; cotyledons distinct, or con-

solidated with the radicle, which is next the hilum. Trees or shrubs, with

opposite, rarely alternate leaves, which are usually entire and dotted, and

frequently have an intramarginal vein. They are natives chiefly of warm
countries, as South America and the East Indies. Many, however, are

found in more temperate regions. Some of the genera are peculiar to

Australia. The order has been divided into the following sub-orders

:

Sub-order 1. ChamcelauciecB, heath-like plants, with a one-celled ovary

and capsule, and opposite dotted leaves.

Sub-order 2. Leptospermece, having a plurilocular capsule, and opposite

and alternate, usually dotted leaves.

Sub-order 3. 3Iyrtece, having a baccate fruit, distinct stamens, opposite

dotted leaves.

Sub-order 4. Barringtoniece, having a fleshy, one-celled fruit, monadelphous

stamens, albuminous seeds, opposite or verticillate leaves, not dotted.

Sub-order 5. Lecythidece, having a plurilocular woody capsule, which either

'remains closed or opens by a lid, monadelphous stamens, alternate, not dotted

leaves.

Several of these sub-orders are made separate orders by Lindley and

others. There are 77 known genera, and upwards of 1400 species.

Examples : Chamaelaucium, Calytrix, Leptospermum, Melaleuca, Metrosi-

deros. Eucalyptus, Myrtus, Psidium, Eugenia, Caryophyllus, Barringtonia,

Gustavia, Lecythis, Bertholletia. No species has yet been described from

North America, although some probably are to be found in Florida.

Those plants of this order, with pellucid dots in the leaves, yield a

volatile oil. Some furnish edible fruits. The clove of commerce is the

flower-bud of Caryophyllus aromaticus, originally from the Moluccas.

Allspice, or Pimento, is the dried berry of Eugenia pimenta, indigenous to

the West Indies and to Mexico. Psidium pyriferum yields the guava.

Punica granatum, the Pomegranate, is a well known ornamental species.

Cream or Brazil nuts are derived from Bertholletia excelsa. Sugar from

Eucalyptus, natives of New Holland, has recently excited the attention of

chemists. Cajeput oil is derived from species of Melaleuca.

Caryophyllus aromaticus, the Clove Tree (pL 69, Jig. 12) ; a, flowering

branch ; b, flowers without ; c, ditto with stamens ; d, anther ; e, calyx
; /, g,

buds ; h-k, fruit ; I-n, the seed.

Melaleuca cajeput, the Cajeput Tree, Borneo, &c. {pL 69, Jig. 9) ; a, a.

flowering branch ; b, flower in vertical section ; c, calyx ; d, e, fruit.

Melaleuca fulgens. New Holland {pi. 69, Jig. 10) ; a, a bundle of

filaments, with three petals and the pistil ; b, pistil.

Eugenia pimenta. Allspice, West Indies (pi. 69, Jig. 11) ; «, a flower; b,

ditto magnified ; c, calyx with pistil ; d, pistil with stamens ; e and g,

berries
; /, a twig with berries ; h, vertical section ; i-k, seeds.

Order 146. Melastomace^, the Melastoma Family. Calyx with four,

five, or six divisions, which are more or less deep, or are sometimes united
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and separate from the tube like a lid. Petals equal to the segments ot' the

calyx, perigynous, aestivation twisted. Stamens equal in number to the

petals, and alternate with them, usually with intermediate sterile ones

;

filaments curved downwards in the young state ; anthers long, often beaked,

bilocular, dehiscing by two terminal pores, or longitudinally. Ovary more

or less adherent to the calyx, plurilocular ; ovules usually 00 ; style one :

stigma simple, either capitate or minute. Fruit plurilocular, either capsular,

with loculicidal dehiscence, or succulent, combined with the calyx ami

indehiscent. Seeds ^, minute, attached to central placentas, exalbuminous;

embryo, straight or curved ; cotyledons sometimes unequal, flat, or

convolute. Trees, shrubs, or herbs, with opposite, undivided, usually

entire, often three- to nine-ribbed leaves, not dotted. They are found

chiefly in warm climates. Many are natives of America and India. There

are no unwholesome plants in the order, and the succulent fruit of several

species is edible. A slight degree of astringency pervades all the plants of

the order, and hence some are used medicinally, in cases of diarrhoea. The
name Melastoma is derived from the circumstance that the fruit of some

dyes the lips black.

Tribe 1. Lavoisieriece. Anthers opening by one or two pores. Ovary

free, usually smooth at the summit. Fruit capsular. Seeds straight, ovoid,

or angular. Species all American (none in North America). Example :

Meriania.

Tribe 2. Rhexiece. Anthers opening by a single pore. Ovary free,

usually smooth at the summit. Fruit capsular. Seeds reniform. Species

all American (Rhexia, with eight species, the only North American).

Example : *Rhexia.

Tribe 3. Osbeckiece. Anthers opening by a single pore. Ovary free or

adherent, usually surmounted by setae, or scales. Fruit capsular or fleshy.

Seeds reniform. Old and New World. Example : Osbeckia.

Tribe 4. Miconiece. Anthers opening by one^ or two pores. Ovary
adherent. Fruit fleshy. Seeds straight. Plants mostly American.

Example : Cidemia.

Tribe 5. Charianthece. Anthers opening by longitudinal slits. Ovary
adherent. Fruit generally fleshy. Seeds straight. Plants American or

Asiatic. Example : Astronia.

Lindley gives 118 genera and 1200 species as belonging to this order.

Melastoma malabathricum, Malabar {pi. 69, fig. 13).

Order 147. Combretace^, the Myrobalan Family. Calyx four- or five-

lobed, lobes deciduous. Petals arising from the orifice of the calyx,

alternate with the lobes, or wanting. Stamens epigynous, twice as many
as the lobes of the calyx, rarely equal in number, or thrice as many

;

filaments distinct, subulate ; anthers dithecal, dehiscing longitudinally, or by

recurved valves. Ovary adherent to the tube of the calyx, unilocular ;

ovules two to four, pendulous ; style one ; stigma simple. Fruit succulent

or nut-like, inferior, unilocular, indehiscent, often winged. Seed solitary.

pendulous, exalbuminous ; cotyledons leafy, usually convolute, sometimes

plicate; radicle turned towards the hilum. Trees or shrubs, with alternate
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or opposite, exstipulate, entire leaves. They are natives of the tropical

regions of Asia, Africa, and America. The general property of the order is

astringency. Many are used for tanning, and some for dying. The fruit

of Terminalia belerica, and of T. chebula, under the name of Myrobalans,

is used as an astringent. The seeds of Terminalia catappa are eaten like

almonds. The order has been divided into three sub-orders :

Sab-order 1. TerminaliecB, petals 0, cotyledons convolute.

Sub-order 2. CombretecB, petals present, cotyledons plicate.

Sub-order 3. Gyrocarpece, petals 0, cotyledons convolute, anthers dehiscing

by recurved valves.

There are 22 genera enumerated by Lindley, including 200 species.

Examples :

"* Terminalia, Combretum, Gyrocarpus, *Conocarpus. The order

is represented in Florida by Cohocarpus erecta, and Terminalia catappa.

Order 148. VocHYsiACEiE, the Vochysia Family. Sepals four to five,

united at the base, unequal, the upper one largest and spurred ; aestivation

imbricated. Petals one, two, three, or five, alternate with the divisions of

the calyx, and inserted into its base, unequal. Stamens one to five, opposite

to, or alternate with the petals, perigynous, one having an ovate, fertile,

four-celled anther, the rest being sterile. Ovary free, or partially adherent

to the calyx, three-celled ; ovules solitary or in pairs, rarely numerous,

amphitropal or anatropal ; style and stigma one. Fruit a triquetrous, three-

celled and three-valved capsule, usually with loculicidal dehiscence. Seeds

usually one to two in each cell, erect, exalbuminous, attached to a central

placenta ; embryo straight ; cotyledons large and leafy ; radicle short and

superior. Trees or shrubs, with opposite, entire, exstipulate leaves. They

inhabit the warmer parts of America. Their properties are little known.

There are eight genera enumerated, including fifty-one species. Examples;

Vochysia, Qualea.

Order 149. RnizoPHORACEiE, the Mangrove Family. Calyx adherent,

four- to twelve-lobed ; aestivation valvate, or sometimes calyptriform.

Petals arising from the calyx, alternate with the lobes, and equal to them in

number. Stamens inserted with the petals, twice or thrice their number

;

filaments distinct, subulate ; anthers erect. Ovary two-, three-, to four-

celled ; ovules two or more in each cell, anatropal. Fruit indehiscent,

adherent to the calyx, and crowned by it, unilocular, monospermous. Seed

solitary, pendulous, exalbuminous ; cotyledons flat ; radicle long, piercing

the fruit. Trees or shrubs, with simple opposite leaves, and deciduous

interpetiolary stipules. They are found on the muddy shores of the tropics.

There are five genera, and twenty species known. Examples : *Rhizophora,

Kandelia.

Rhizophora mangle or the Mangrove, forms thickets along the muddy

shores of the ocean in Florida, sending out adventitious shoots. The embryo

germinates while still within the pericarp.

Order 150. Lythrace^, the Willow Strife Family. Calyx tubular,

lobed, the lobes sometimes with intermediate lobes or teeth, aestivation

valvate. Petals alternate with the primary lobes of the calyx, very

deciduous, sometimes 0. Stamens inserted into the tube of the calyx a
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little below the petals, equal in number to them, or two, three, or four times

as many ;
anthers adnate, ditliecal, introrse, with longitudinal dehiscence.

Ovary superior, two- to six-celled ; ovules numerous, anatropal ; style

filiform ; stigma usually capitate. Fruit a dehiscent membranous capsule,

surrounded by the calix but not adherent to it, sometimes one-celled by the

obliteration of the dissepiments. Seeds numerous, small, apterous or

winged, exalbuminous, attached to a central placenta ; embryo straight

;

cotyledons flat and foliaceous ; radicle next the liilum. Herbs and shrubs,

with branches which are usually tetragonal, and with opposite, rarely

alternate, entire, exstipulate leaves without glands. They are natives of

Europe, North and South America, and India. The order is divided into

two sub-orders :

Suh-order 1. Lytlirece^ with apterous (wingless) seeds.

Sub-order 2. Lagerstrbmiece^ with winged seeds.

Lindley gives thirty-five genera, including three hundred species. Ex-

amples : '^Lythrum, *Cuphea, Lagerstromia.

Lythrum salicaria, the Willow Strife, is found in all quarters of the

globe. Lawsonia inermis furnishes the Henna of the Arabians, a substance

used in imparting an orange color. North American genera five, with ten

species.

Lythrum salicaria {pi. ^0^ fig. 1); A, lower part; B, upper part; «,

portion of flower displayed ; 5, an anther; c-e^ fruit
; f-g., seed.

Order 151. Calycanthace^, the Calycanthus Family. Sepals and

petals confounded, indefinite, combined in a fleshy tube ; aestivation imbri-

cated. Stamens ©o, perigynous ; anthers adnate, extrorse, with longitudinal

dehiscence. Ovaries several, one-celled, adhering to the tube of the calyx
;

ovules solitary or two, one above the other, anatropal ; style terminal.

Fruit consisting of achsenia, inclosed in the fleshy tube of the calyx. Seed

exalbuminous ; embryo straight ; cotyledons convolute ; radicle inferior.

Shrubs, with square stems, consisting of a central woody mass, with four

smaller ones around ; leaves opposite, simple, scabrous, exstipulate. They
are natives of North America and Japan.

The genera are ^"Calycanthus and Chimonanthus, with six species.

Calycanthus "^floridus is the so-called shrub of gardens, well known for the

sweet scented flowers called Shrubs. A second spec'tss is found in

California.

Order 152. Kosace^, the Kose Family. Calyx four- 1 .^ five-lobed, the

fifth lobe superior. Petals as many as the divisions of the calyx, often five,

sometimes wanting, perigynous, generally regular ; aestivation quincuncial.

Stamens inserted with the petals, definite or indefinite
; filaments incurved

in aestivation ; anthers bilocular, dehiscing longitudinally. Ovaries superior,

either solitary or several, unilocular, sometimes uniting so as to form a

many-celled pistil ; ovules one, two, or more, anatropal, suspended, rarely

erect ; styles lateral ; stigmas usually simple. Fruit either achsenia or

drupes, or follicles or pomes. Seeds erect or inverted, usually exalbuminous
;

embryo straight, with the radicle next the hilum, and leafy or fleshy

cotyledons. Herbaceous plants, or shrubs, or trees, with simj^le or
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compound, alternate, stipulate leaves, and the flowers sometimes unisexual.

They are found chiefly in the cold and temperate climates of the northern

hemisphere. Some are found on high mountains within the tropics, and a

few occur in warm regions.

Siib-order 1. Pomem. Calyx campanulate or urceolate, more or less

globose in fruit, when it becomes extremely thick and juicy, including and

cohering with the ovaries. Ovaries two to five, or sometimes solitary,

mostly coherent with each other, with two collateral ascending ovules
;

styles terminal, sometimes coherent ; stigma simple or emarginate. Fruit a

pome one- to five-celled ; the cells sometimes spuriously divided by the

inflexion of the dorsal suture. Seeds one to two in each carpel (many in

Cydonia). Trees or shrubs (confined to temperate climates), with simple

or sometimes pinnate leaves, which, except in Cotoneaster, do not contain

hydrocyanic acid. Fruit usually eatable. Examples : *Pyrus, Cydonia,

*Amelanchier, -Cratgegus, ^Photinia, *Peraphyllum, &c. This sub-order

includes some of our most important fruit, as the apple, the pear, &c.

All the cultivated varieties of apple are derived from Pyrus mains,

those of the pear from P. communis. The principal ]^orth American

species is P. coronaria, the wild crab apple, a small tree with very fragrant

flowers. The difierent thorns mostly belong to Crataegus, of whicli IS'orth

America has seventeen species. The Service or June berry, Amelanchier

canadensis, blooms early in spring before the leaves put out, and at a

distance looks like a mass of snow. Cydonia vulgaris, the Quince, was

originally a native of Crete.

Sub-order 2. Bosacece proper. Tribe 1. Roscoz. Calyx urceolate; the

tube contracted at the mouth, at length fleshy or baccate, including the

numerous distinct ovaries : the segments somewhat spirally imbricated

in aestivation. Carpels (achaenia) one-seeded and indehiscent, crustaceous,

hairy, with two suspended ovules, one above the other, inserted on the

whole inner surface of the thickened torus or disk which lines the tube of

the calyx ; styles terminal or nearly so, somewhat exserted, distinct, or

connate above, rather persistent. Shrubby and prickly plants, with pinnate

leaves, rarely reduced to a single leaflet, and mostly adnate stipules.

Examples : "^Posa, Hultemia, Lowea. The principal genus in this sub-order

is Posa, w4iich includes the various species of Pose. Of the genus there

are eleven species and upwards, native to l^orth America. The varieties

of Scotch roses are derived from P. spinosissima ; those of the dog-rose

from P. canina The cabbage rose, P. centifolia, with its varieties, P.

damascena, the Damask rose, P. moschata, the musk-rose, &c., are used in

the preparation of Pose water and Otto of Poses. It is said that 100,000

roses, the produce of 10,000 bushels of Posa damascena, yield but 180

grains of the attar or otto.

Tribe 2. Neureadem. Calyx imited to the cai'pels, the tube short, the

limb divided into five lobes. Petals five. Stamens twice this number.

Ten carpels coherent with the calyx, each containing suspended, an ovule
;

surrounded by ^sq to ten styles ; separating at maturity by their anterior

face, which opens by the corresponding suture, remaining attached by the
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back to the tube of the calyx. The species are all from temperate North

and South Africa, herbaceous, with leaves once or twice pinnatifid.

Examples : Neurada, Grielum.

Trile 3. DryadecB. Divisions of the calyx five, rarely four or more, tlic

aestivation usually valvate, often doubled by an exterior calicle produced by

the coherence of the calycinal stipules. Petals of the same number with

the divisions of the calyx, sometimes 0. Stamens definite or indefinite.

Carpels often numerous, sometimes reduced in number, borne on a central,

more or less projecting, receptacle ; free, with a terminal style, or more

frequently lateral, each containing one or two ovules, upright or suspended.

and snbsequently a like number of dry or fleshy acha^nia. Trees or shrubs,

with leaves compound, digitate or pinnate, rarely simple. Inhabitants of

temperate regions for the most part ; some found at great elevations.

Sub-tribe 1. Dalibardem. No calicle. Stamens indefinite. Carpels

numerous, with the styles terminal. Radicle superior. Examples : ^''Dali-

barda, '^Kubus. The latter genus includes the various species of

Raspberry and Blackberry, of which there are twenty-three North American

species.

Sub-tribe 2. Fraga/riem. Calyx calicled, with valvate aestivation.

Stamens indefinite. Carpels numerous, with the styles lateral. Radicle

superior. Examples : *Fragaria, "^Potentilla. The former genus includes

the Strawberries, of which two species are indigenous to the United States.

One of these is F. vesca, the cultivated species, introduced into gardens,

from Europe, nevertheless wild in the Northern States. The other is F.

virginiana, the common wild strawberry. The two are readily distinguished

by the fruit. The latter has the achsenia (" seeds") completely embedded in

the deeply-pitted pulp ; in the former they stand out.

Sub-tribe 3. ChammrhodecB. Calyx, with or without calicle, aestivation

valvate. Stamens five to ten. Number of carpels the same, or a little

greater, the styles nearly or quite lateral. Radicle superior. Examples :

*IIorkelia, *Sibbaldia, ^Chamgerhodos.

Sub-tribe 4. Sanguisorbeoe. Calyx with valvate or imbricate aestivation,

with or without calicle, hardening and closing above the ripe carpel.

Corolla mostly none. Stamens one to fifteen. Carpels two, rarely more.

Styles terminal or lateral. Radicle superior. Examples : "^Agrimonia,

*Sanguisorbia.

Suh-tribe 5. Cercocarpem. Calyx without a calicle, aestivation imbricated.

Petals five or 0. Stamens numerous. Carpel single, wdth the style

terminal. Radicle inferior. Examples : '^Cercocarpus, ^Purshia.

Sub-tribe 6. Eudryadece. Calyx with valvate aestivation, with or without

calicle. Stamens numerous. Carpels numerous, with the styles terminal.

Radicle inferior. Examples : *Geum, "^Dryas, - Waldsteinia.

Tribe 4. Spirceaceoe. Limb of the calyx with five divisions, more or less

deep, aestivation imbricate, more rarely valvate. Petals of the same

number. Stamens indefinite. Carpels five, more rarely reduced to two,

and even one, free, verticillate, styles usually terminal, containing one, two,

or more ovides, suspended or ascending, becoming of the same number of
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follicles. Trees or shrubs, more rarely herbs, with simple or compound

leaves ; the flowers white, yellow, or red, solitary or grouped in definite or

indefinite inflorescence. They contain astringent principles, together with

resin and volatile oil.

Suh-trihe 1. SpirecB. Seeds not winged. Inhabitants of the northern

hemisphere, north of the tropic of Cancer. Examples : ''^Spiraea, '^Gillenia,

*]S"uttalia.

Siib-trihe 2. Quiltajece. Seeds winged. Inhabitants of tropical and

South America. Example : Lindleya.

Siib-order 3. Amygdalece. Calyx five-partite, with imbricate aestivation.

Petals five. Stamens numerous or indefinite. Carpel single, with style

entirely or nearly terminal, containing two suspended collateral ovules,

becoming one drupe. Seed with a membranaceous integument. Trees

and shrubs, with the branches sometimes spined ; leaves simple, often

bi-glandular ; flowers white or rose colored, disposed in racemes, corymbs, or

panicles, often developed before the leaves. Most of the species natives of

the north temperate zone, some inhabit Asia or tropical America, none

found in the southern hemisphere beyond the tropics. Many of the species

generally distributed by cultivation. The bark yields gum ; the leaves,

bark, and the kernels ofmany species contain hydrocyanic acid. Examples :

Pygeum, Amygdalus, Persica, "^'Prunus. Amygdalus communis, the Almond
tree, grows native in Barbary and Eastern Asia. Of two principal varieties,

one (dulcis) furnishes the Sweet and the other (amara) the Bitter almond.

Sweet Almonds come from Valencia and Malaga, Bitter from Mogadore.

The Peach (Persica vulgaris), a native of Persia, has fruit of two kinds.

Freestone and Clingstone ; in the latter the pulp is adherent to the stone when

ripe. The Apricot, Armeriaca vulgaris, is also Asiatic. Prunus domestica

furnishes the different varieties of plum, one of which, when dried, occurs in

commerce as prunes. Several species of plum are indigenous to the

United States. The leaves of P. spinosa, the Sloe, are used to adulterate

tea. Cherries are the fruit of Prunus (Cerasus) avium. The poisonous

laurel of Europe is P. (Cerasus) laurocerasus.

Sub-order 4. Chrysobalanem. Calyx free from the ovary, or cohering

on one side with its base. Petals and the (somewhat definite or indefinite)

stamens more or less irregular in size and position. Ovary solitary, with

two collateral, erect ovules, the style arising from its base. Fruit a drupe.

Seed with a membranous integument. Trees or shrubs with simple,

glandless, entire leaves ; flowers more or less irregular in racemes or

corymbs. Mostly natives of tropical America and Africa, rare in Asia.

Example: ^Chrysobalanus. The fruit of C. icaco is the Cocoa plum of

Florida and the West Indies.

The entire order embraces about 82 genera and 1000 species, of which

30 genera and about 200 species are N^orth American.

Potentilla anserina, Silver Weed, Europe and N. America {jpl. "JO^fig. 4)

;

a, the plant ; 5, the flower ; c^ calyx with the sexual apparatus ; d^ calyx

from beneath ; 6, anther.

Kosa moschata. Musk Kose, North Africa and South Asia [pi. 10^ fig. 3).
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Mespilus germanica, Medlar {pi. 70, fig. 2) ; a, a flowering l)ranc!i ; h,

fruit ; c, seed.

Amygdalus communis (var. dulcis), Sweet Almond {pi. YO, fig. 5) ; A,

branch with flowers; B, ditto with fruit; a^ flower; ^, calyx; c, petal; r/,

pistil ; ^, fruit with the hull in vertical section
; /, nut

; ^, A, seed or kernel

;

?*, vertical section ; ^, Z, bases of leaves.

Order 153. Mortngace^, the Moringa Family. Calyx five-partite
;

aestivation slightly imbricated. Petals five, rather unequal, upper one

ascending. Stamens eight or ten, perigjmous ; filaments slightly petaloid,

callous, and hairy at the base; anthers simple, one-celled, with a thick

convex connective. Disk lining the tube of the calyx. Ovary superior,

stipitate, one-celled ; ovules anatropal, attached to parietal placentas ; style

filiform ; stigma simple. Fruit a pod-like capsule, one-celled, three-valved,

opening by loculicidal dehiscence. Seeds numerous, half buried in the

spongy substance of the valves, sometimes winged, exalbuminous ; embryo

with a superior, straight, small radicle, and fieshy cotyledons. Trees with

bi- or tri-pinnate, stipulate leaves, natives of the East Indies and Arabia.

Some of them are pungent and aromatic. The seeds of Moringa pterygo-

sperma. Horse-radish tree, are winged, and are called Ben-nuts. From
them is procured a fluid oil, used by watch-makers, and called Oil of

Ben. The root is pungent and stimulant, and resembles Horse-radish

in its taste. Lindley mentions one genus and four species. Example :

Moringa.

Order 154. Leguminos^e, the Pea Family. Calyx five-partite, toothed,

or cleft, with the odd segment anterior; segments often unequal and

variously combined. Petals five, or b}^ abortion four, three, two, one, or 0,

inserted into the base of the calyx, sometimes equal, but usually unequal,

often papilionaceous, with the odd petal superior. Stamens definite or

indefinite, usually perigynous, distinct or monadelphous or diadelphous or

rarely triadelphous ; anthers bilocular, versatile. Ovary superior, one-

celled, consisting usually of a solitary carpel, sometimes of two to five

;

ovules one or many ; style simple, proceeding from the upper or ventral

suture; stigma simple. Fruit a legume, or a drupe. Seeds solitary or

several, sometimes arillate, often curved; embryo usually exalbuminous,

straight, or with the radicle bent upon the edges of the cotyledons, which

are either epigeal or hypogeal in germination, and leafy (Phyllolobge) or

fieshy (Sarcolobse). Herbaceous plants, shrubs, or trees, with alternate,

usually compound leaves, having tw^o stipules at the base of the petiole, and

two at the base of each leaflet in the pinnate leaves. Pedicels usually

articulated. The flowers are frequently papilionaceous, and the fruit is

commonly leguminous, and by the presence of one or other of these

characters the order may be recognised. The order now embraces 467

genera, and 6500 species, of which IS'orth America has about seventy

genera, and 450 species.

Svh-order 1. PapilionacedB. Sepals imbricated (or sometimes slightly

valvate) in aestivation. Corolla papilionaceous or more or less irregular,

rarely wanting. Stamens ten, or occasionally fewer, inserted with the
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petals into the bottom of the calyx, or perigynous. Radicle bent back upon

the edge of the cotyledons, or straight. Leaves simple or simply compound

(in Cassiese sometimes bipinnate). Flowers usually perfect.

Tribe 1. Podalyriece. Ten free stamens. Legume bivalve, very rarely

indehiscent, and then shorter than the calyx. Cotyledons foliaceous in

germination, the radicle curved on their commissure. Leaves one- to

tliree-foliated, very rarely imparlpinnate. 1. Podalyriece. Examples :

^Pickeringia, *Scolobus, ^Baptisia. 2. Pultenem. Example : Burtonia.

o. Mirhelieoe. Example : Mirbelia.

Tribe 2. Lotece. Ten stamens monadelphous or diadelphous. Legume
bivalve, continuous (without articulations). Cotyledons foliaceous in

germination, radicle curved. Leaves one-, to three-, or many-foliated, often

paripinnate. 1. Genistem. Examples: Genista, ^Lupinus. 2. TrifoliecB.

Examples : ^Trifolium, *Melilotus, Medicago. 3. GalegecB. Examples

:

*^Amorpha, *Glycyrrhiza, *Psoralea, ^Indigofera, ^Robinia. 4. Astragalece.

Examples : ^Astragalus, "^Phaca.

Tribe 3. Yicieoe. Ten diadelphous stamens. Legume bivalve, continuous.

Cotyledons thick, remaining underground in germination, radicle inflexed.

Leaves often paripinnate, with the petiole prolonged into a bristle or tendril.

Examples : ^Yicia, "^Lathyrus, Cicer.

Tribe 4. Hedysa/rece. Ten stamens mon- or di- adelphous. Legume
lomentaceous. Cotyledons foliaceous, radicle curved. Leaves one- to

three-foliated, or imparipinnate, often stipellate. 1. Coronillem. Example:

Coronilla. 2. Hedysarem. Examples : "^Hedysarum, Arachis. 3. Alhagece.

Example : Mssolia.

Tribe 5. Phaseolece. Ten monadelphous stamens. Legume bivalve,

continuous, or interrupted by successive constrictions without articulation.

Cotyledons thick, hypogean or epigean, radicle curved. Leaves of three

leaflets, rarely of many pairs, often stipellate. 1. Clitoriem. Example

;

"^•'Clitoria. 2. Kennedyece. Example : Physolobium. 3. Glycinem. Example :

^'Galactia, Glycine. 4. Pioclece. Example : Bionia. 5. ErythrinecB^

Examples : Mucunna, "^Erythrina. 6. Wistariece. Examples : ^Wistaria,

" Apios. 7. TJuphaseolece. Examples : *Phaseolus, "^"Dolichos, "^Yigna. 8.

CajanecB. Example : Fagelia. 9. PhyncliosiecB. Examples : *Rhynchosia,

^Pitchera. 10. Abrinece. Example : Abrus.

Tribe 6. DalbergiecB, Ten stamens, mon- or di- adelphous. Legume
indehiscent, often interrupted by constrictions. Cotyledons thick, fleshy

;

radicle curved, more rarely straight. Leaves pinnate, leaflets often alternate,

more rarely reduced to one. Example : Cyclolobium.

Tribe 7. Sophm^ece. Ten, more rarely nine to eight free stamens.

Legume indehiscent or bivalve. Cotyledons foliaceous or a little thick

;

radicle recurved or straight. Leaves imparipinnate or simple. Examples

:

"Sophora, *Cercis, ^Cladrastis.

Many plants of tke sub-order Papilionacese, have beautiful showy flowers,

as Erythrina, Lathyrus, &c. Trifolium pratense, the common red clover,

and all the clovers, peas, beans, vetches, &c., belong here. Liquorice is

furnished by Glycyrrhiza glabra, a native of southern Europe. Species of
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Astragalus yield gum tragacanth. This is especially obtained from A.

verus, a native of Persia and Asia Minor. Myroxylon peruiferuni furnishes

Balsan^of Peru ; M. toluiferum, Balsam of Tolu. African Kino is produced

from Pterocarpus erinaceus. Cowitch consists of the hairs of Mucuna
pruriens. Species of Indigofera, as I. tinctoria and coerulea, yield indigo.

Red sandalwood is obtained from Pterocarpus santalinus. Tonga beans are

<lerived from Dipterix odorata. The peculiar flavor of Sapsago cheese is

owing to the flowers and seeds of a species of Melilotus. Arachis hypogaea

produces its legumes under ground, which are known as ground nuts.

Erythrina monosperma yields gumlac. The wood of Robinia pseudo-acacia,

or the Locust tree of the United States, is in much request for fence posts,

tfec, on account of its great durability.

Svh-ordeT 2. CcBsal^iniece. Flowers irregular, but not papilionaceous,

petals spreading, imbricated in aestivation, upper one interior. Seeds

without albumen, embryo often straight. Stems arborescent or shrubby,

sometimes climbing. Leaves simple, or more frequently compound, and

often bipinnate.

Tribe 1. Leptolohiece. Calyx usually campanulate, five-fid. Petals five,

somewhat unequal. Ten fertile stamens, somewhat unequal, declined or

divergent. Support of the ovary free. Leaves pari- or imparl- pinnate

(not bipinnate) ; leaflets tending to alternation. Example : Hsematoxylon.

Tribe 2. Eucce^alpiniecB. Calyx five-fid, or more frequently five-partite.

Petals five, somewhat unequal. Ten fertile stamens, somewhat declined.

Support of the ovary free. Leaves bipinnate. Examples : ^Csesalpinia,

^Guilandina, ^Gleditschia, '^'Gymnocladus.

Tribe 3. Cassieoe. Calyx five-partite. Petals five. Stamens ten or less,

scarcely perigynous, some of them often deformed or wanting. Anthers

large, oblong or quadrangular, opening by a pore at the apex, more rarely

by a pore at the base. Support of the ovary free. Leaves paripinnate,

more rarely with somew^hat alternating leaflets, with a terminal one.

Examples : ^Cassia, Senna.

Tribe 4. Swartziece. Calyx with valvate dehiscence, sometimes bursting

irregularly, sometimes divided to the base in four to five nearly equal

segments. Petals five or less ; sometimes reduced to one, or entirely

absent. Stamens indefinite, more or less numerous, slightly or considerably

unequal, inserted with the petals on the receptacle, or else distinctly (but

rarely) on the calyx. Leaves imparipinnate ; leaflets numerous or solitary.

Bractlets mostly wanting. Example : Swartzia.

Tribe 5. AmlierstiecB. Calyx tubular inferiorly and persistent; divisions

four to five, concave, imbricated, reflexed or caducous. Petals five or less,

reduced sometimes to one. Stamens ten or more, or less, all, or sometimes

one only, very long and folded in the bud. Support of the ovary most

generally united on one side with the tube of the calyx. Leaves pai-i-

rarely impari-pinnate. Example: Tamarindus.

Trihe 6. Bauhiniece. Calyx tubular inferiorly, persistent, the divisions

sometimes short and dentiform, sometimes elongated and valvate. Petalc

five. Stamens ten or less. Support of the ovary free or united. Leaves

167



168 BOTANY.

compound, of a single pair of leaflets, which are distinct, or else united

by their borders, more rarely reduced to a single leaflet. Example

:

Bauhinia. ^
Ti'ibe 7. Oynoinetrece. Calyx four- to five-partite, the divisions imbricated,

reflexed, or flowering. Petals four to flve, nearly equal, more rarely 0.

Support of the ovary free, extremely short. Ovule single or double.

Leaves compound, of one or more pairs of leaflets often tending to alter-

nation, with or without a terminal leaflet. Example : Copaifera.

Tribe 8. Dimorphandrece. Calyx campanulate, regular, five-toothed.

Five petals almost equal. Stamens five, fertile, nearly equal, alternating

with an equal number of sterile ones. Leaves singly or doubly pinnate.

Example : Mora.

Some species of Csesalpinieas have medicinal properties, as the Cassias,

from which senna is derived. Tamarindus indicus, or the Tamarind tree,

has a fruit with a laxative pulp. Ceratonia siliqua is the carob tree or

Locust tree, the fruit of which is supposed to have supplied St. John in the

wilderness. The Brazil wood of commerce is derived from C?esalpinia

braziliensis. Hsematoxylon campeachianum furnishes logwood. Balsam

of Copaiva is derived from various species of Copaifera. The seeds of

Gymnocladus canadensis or cofifee tree of the Western States, are some-

times roasted and used as a substitute for coffee. Gleditschia triacanthos is

the Honey locust of the Middle and Southern States, conspicuous for its

numerous sharp spines.

Suh-order 3. Mimoseoe. Sepals and petals valvate in sestivation, regular

;

the latter hypogynous, distinct, or more or less united. Stamens as many
as the petals, or very numerous (five to two hundred), hypogynous or inserted

into the base of the corolla. Embryo straight. Leaves paripinnate or

bipinnate. Flowers most frequently polygamous.

Tribe 1. Parhiem. Estivation of the calyx and corolla imbricated.

Examples : Erythrophloeum, Parkia.

Tribe 2. Acaciece. Estivation of calyx and corolla valvate. Examples

:

" Algarobia, ^Mimosa, ^'Acacia. Species of Acacia furnish various gums,

as Gum arable. Gum Senegal, Barbary gum, &c. The pinnate leaves of

Mimosa sensitiva and pudica display a peculiar irritability when touched,

and are hence called sensitive plants.

Glycyrrhiza glabra. Liquorice wood (Southern Europe) {ph. 70,^^.14) ; a-g.

Phaseolus vulgaris (Europe) {pi. 70, fig. 11).

Indigofera anil. Indigo (East Indies) {pi. 70, fig. 13) ; a., fruit and flower,

bearing branch ; J, a flower of the natural size ; c, anthers ; d-e.^ legumes
;

y, seed.

Genista tinctoria (Europe) {pi. 70, fig. 12) ; /, the stigma. The remaining

figures are easily recognisable.

Coronilla varia (Europe) {pi. 70^ fig. 10); <2, flowering branch; J, calyx;

c, vexillum ; d^ ala ; ^, carina
;
/", stamens

; g^ stigma ; A, legume ; ^, ditto

opened ; h-l., seed.

Acacia vera. Gum arabic tree (]N"orthern Africa) {pi. 70, fig. 6) ; the

different figures will readily be understood.
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Cassia lanceolata, Senna (Upper Egypt and Nubia) {pi. 70, f(j. 7) ;

flowering branch, half opened legume and seed.

Tamarindus indica. Tamarind tree (South Asia and Central Africa) {pL

70, Ji(j. 8) ; a, flowering branch ; J, sexual apparatus ; c, calyx and ovary

in cross-section ; d^ legume, partly in section ; e, seed.

Hiematoxylon campeachianum. Logwood (central America) {pi. 70,

Jig. 9); a, flowering branch ; 5, cross-section of the young wood; c, flower;

d^ do. from beneath ; e, portion of a flower witii pistil, two stamens, a petal,

and a sepal : /*, sexual apparatus of natural size
;
g-i, buds ; k, a legume.

Okder 155. CoNNARACEuE, the Connarus Family. Flowers bisexual,

rarely unisexual. Calyx five-partite, regular, persistent ; gestivation imbricate

or valvate. Petals five, inserted at the base of the calyx. Stamens twice

as many as the petals, inserted with them, and doubtfully hypogynous;

filaments united at the base. Ovary consisting of one or more separate

carpels, each having a terminal style, and a dilated stigma; ovules in pairs,

collateral, ascending, orthotropal. Fruit follicular, dehiscing along the

ventral suture. Seeds solitary or in pairs, erect, with or without albumen,

sometimes arillate ; embryo with a superior radicle, remote from the liilum,

and cot3'ledons, which are either fleshy or leaf}^ Trees or shrub«, with

compound, alternate, exstipulate leaves, which are not dotted. They are

tropical plants, some of which have febrifuge properties. Omphalobium
lamberti is said to furnish Zebrawood. This order, as well as the orders

Anacardiacese and Amyridacese, are by many considered truly hypogynous,

and as belonging to Thalamiflorse. Lindley notices five genera, and forty-

one species. Examples : Connarus, Omphalobium, Cnestis.

Order 156. Amyridace^, the Amyris Family. Flowers usually bisexual,

sometimes unisexual by abortion. Calyx persistent, regular or nearly so,

with two to five divisions. Petals three to ^ve, inserted at the base of the

calyx ; aestivation valvate or imbricated. Stamens twice or four times as

many as the petals, perigynous. Disk covering the base of the calyx, often

in a ring-like manner. Ovary superior, sessile, one- to five-celled ; ovules

in pairs, anatropal, pendulous or suspended ; style one or none ; stigma

simple or lobed, sometimes capitate. Fruit dry, one- to five-celled, inde-

hiscent, or its epicarp splitting into valves. Seeds solitary, exalbuminous,

with a superior radicle next the hilum, and cotyledons, which are fleshy or

wrinkled. Trees or shrubs, abounding in resin, with opposite or alternate

compound leaves, which are frequently stipulate and dotted. They are

natives of tropical regions. There are two sub-orders :

Stih-order 1. A^nyridecB^ with an unilocular ovary.

Sitb-order 2. Burserece^ with a two- to five-celled ovary. Some look

upon the stamens of Amyridese as truly hypogynous, and consider the order

as allied to Aurantiacese.

Lindley gives twenty-two genera, and forty-five species. Examples

:

*Amyris, Boswellia, Bursera, Balsamodendron. Amyris floridana is the

sole North American representative.

Various balsamic and resinous substances are obtained from plants of this

order. One of these is gum elemi. Olibanum, or the true Frankincense, is
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a product of Boswellia serrata, a large Indian tree. Balsamodendron myrrha,
a native of Abyssinia, supplies myrrh ; other species yield Bdellium, and
B. gileadense. Balm of Gilead.

Okder 157. Anacardiace^, the Cashew-nut Family. Flowers usually

imisexnal. Calyx usually small and persistent, with five, or sometimes
three, four, or seven divisions. Petals equal in number to the calycine

divisions, perigynous, sometimes 0; imbricated in aestivation. Stamens
either equal to the petals in number, and alternate with them, or twice as

many or more
; filaments distinct or cohering at the base, usually perigynous.

Disk fleshy, annular, or cup-shaped, sometimes inconspicuous. Ovary
single, rarely five or six, free or adhering to the calyx, one-celled ; ovule

solitary, attached by a funiculus to the bottom, or along the side of the cell

;

styles one to three, occasionally four ; stigmas one to three or four. Fruit

usually drupaceous and indehiscent. Seed ascending or frequently

pendulons, from the adherence of the funiculus to the angle of the cell,

exalbuminous ; radicle inferior or superior, sometimes curved suddenly

back ; cotyledons thick, fleshy, or leafy. Trees or shrubs, with a resinous,

often caustic juice, and alternate leaves without dots. The order is a sub-

division of the Terebinthaceae of Jussieu. The plants inhabit chiefly the

tropical parts of America, Airica, and India ; some, however, are found in

Europe. There are forty-one known genera and ninety-five species.

Examples : Anacardium, Rhus, Mangifera, Spondias.

Many species possess a caustic and poisonous juice. Some furnish edible

fruit. The Cashew-nut is obtained from Anacardium occidentale. The
Pistacia-nut is the fruit of Pistacia vera, cultivated in the south of Europe.

P. terebinthus supplies Chian turpentine, and P. lentiscus, the substance

called mastic. Some species of Rhus, found in the United States, as P.

toxicodendron, poison oak and poison vine, and P. venenata, known as

poison or swamp sumach, are much to be dreaded by persons of particular

constitutions, simple contact in many cases producing severe inflammation

of the skin. Some (not very well authenticated) instances are on record,

where simple proximity, with the wind blowing through the plant on an

individual, has caused the characteristic affection of the skin. Some
persons are able to handle these poisonous species of Rhus with impunity.

R. aromatica has highly fragrant leaves. R. typhina, copallina, and glabra,

are harmless I^orth American species, known as sumachs, whose leaves and

young shoots, with those of R. coriaria, a European species, furnish the

tanner's sumach. Some species of the order supply varnishes. Japan

Lacquer is the juice of Stagmaria verniciflua; Sylhet varnish, that of

Semecarpus anacardium.

Rhus cotinus, the Smoke tree. Southern Europe {j^l. 71, fig. 2) ; «, a

flowering branch ; 5, a flower magnified ; c, ditto without the petals ; d^ an

anther; e^f^ fruit.

Anacardium occidentale. Cashew-nut, West Indies (j?Z. 71, fig. 1) ; «,

branch with flowers and fruit ; h^ flower ; c, calyx ; d^ staminal tube ; ^,

ditto laid open
;
/", pistil

; ^, cross-section of the nut.

Pistacia terebinthus. Turpentine tree, Mediterranean coast {jpl. 71, fig, 3) ;
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a^ flowering branch ; ^, male flower ; c, anther ; d^ female flowers ; e^ pistil

;

/, fruit
; ^, section of ditto.

Order 158. RuAMNACEyE, the Buckthorn Family. Calyx four- or five-

cleft, valvate in aestivation. Petals distinct, hooded, or convolute, inserted

into the throat of the calyx, sometimes 0. Stamens definite, opposite the

petals. Disk large, fleshy, flat, or urceolate. Ovary superior or half

superior, two-, three-, or four-celled ; ovules solitary, erect, anatropaL

Fruit fleshy and indehiscent, or dry and separating into three parts. Seeds

erect ; albumen fleshy, rarely ; embryo about as long as the seed, with a

short inferior radicle, and large flat cotyledons. Trees or shrubs, 'often

spiny, with simple, alternate, rarely opposite leaves, and minute stipules.

They are generally distributed over the globe, and are found both in

temperate and tropical regions. There are 43 genera and 250 species

enumerated. Of these four genera and thirty-four species are cited as

IS^orth American by Torrey and G-ray.

Tribe 1. Paliurece. Shrubs of the Old World with alternate leaves.

Fruit semi-adherent, dry, crowned by a transversely circular wing.

Example: Yentilago.

Tribe 2. Trangtilece. Trees or shrubs spread over the temperate zones
;

with alternate leaves. Fruit without wings, free or semi-adherent, fleshy

or capsular, with the shell indehiscent or opening by an internal fissure.

Examples : ^Berchemia, *Sageretia, "^Rhamnus, "^Ceanothus.

Tribe 3. Pcmiaderrece. Unarmed Australian shrubs with alternate leaves.

Fruit wingless, capsular, the shell opening by an introrse perforation, covered

by a membrane. Example : Trymalium.

Tribe 4. Colletiece. Shrubs of temperate South America, the branches

terminated by a spine, leaves decussate, sometimes almost none. Fruit

wingless, free. Example : CoUetia.

Tribe 5. Phylicece. Shrubs of the Cape and of extra-tropical Australia

;

unarmed, leaves alternate. Fruit wingless, adherent, and crowned by the

calyx, capsular. Example : Spyridium.

Tribe 6. Gouaniem. Lianas or herbs of the tropics, or of South Africa
;

unarmed. Fruit adherent, separating by shells usually winged longi-

tudinally on the back, opening by an internal fissure. Example

:

Helinus.

Rhamnus catharticus or the Buckthorn, naturalized in the United States,

is sometimes used medicinally. The greenish juice, when mixed with lime

and evaporated to dryness, forms the color called sap green. French berries

used in dyeing yellow are obtained from R. infectorius. Various species are

native in North America. Jujube is the fruit of Zizyphus jujuba. The

Lotus of the ancients is a second species, Z. lotus. The leaves of Ceanothus

americanus were used in the revolutionary war as a substitute for tea.

Rhamnus catharticus. Buckthorn (Europe) {pi. 71, Ji^. 7); a, a flowering

branch ; J, a male ; c, a female flower ; d, a fruit ; e, ditto with part of the

flesh removed
; f, the seed

; g, do. in cross-section.

Order 159. Staphyleace^, the Bladder-nut Family. Sepals five, united
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at the base, colored, imbricated in aestivation. Petals five, alternate with an
imbricated aestivation. Stamens five, alternate with the petals. Disk large

and urceolate. Ovary two- to three-celled, superior ; ovules usually

ascending ; styles two to three, cohering at the base. Fruit membranous
or fleshy, indehiscent, or opening internally, often partly abortive. Seeds

anatropal, roundish, truncated at the hilum, with a bony testa ; albumen
generally ; embryo straight, with thick cotyledons and a small inferior

radicle. Shrubs, with opposite, pinnate leaves, having stipules and stipels.

The plants are irregularly scattered over the globe, and are found in

Europe, America, and Asia. Some of them appear to be subacrid, while

others are bitter and astringent. The species of Staphylea receive the

name of Bladder-nut, on account of their inflated bladder-like pericarp.

They are cultivated as handsome shrubs. Three known genera are

enumerated, and fourteen species. Example : ^"Staphylea. Staphylea

trifolia, or Bladder-nut, represents this order in America.

Ordek 160. Celastrace^, the Spindle-tree Family. Sepals four to five,

imbricated in aestivation. Petals four to five, with a broad base, and an

imbricated aestivation, rarely wanting. Stamens alternate with the petals
;

anthers erect. Disk large, flat, and expanded, surrounding the ovary, to

which it adheres. Ovary superior, two- to five celled ; ovules ascending,

one or numerous, attached to the axis by a short funiculus. Fruit either a

two- to five-celled capsule, with loculicidal dehiscence, or drupaceous.

Seeds one or many in each cell, anatropal, usually ascending, and sometimes

arillate ; albumen fleshy ; embryo straight, with flat cotyledons and a short

radicle. Small trees or shrubs, with simple, alternate, rarely opposite leaves,

and small deciduous stipules. They inhabit the Avarm parts of Europe,

Xorth America, and Asia, and many are found at the Cape of Good Hope.

The order contains twenty-four known genera, and 260 species. It has

been divided into two tribes : 1 . Euonymeae, with capsular fruit. 2.

Elseodendrere, with drupaceous fruit. Examples : *Celastrus, '^Euonymus,

^Oreophila, Eiaeodendron. Some authors include the last order with

Celastraceae, as a sub-order. In North America there are three genera

(Euonymus, Celastrus, and Oreophila), with five species. Euonymus
americanus is called burning bush, from the bright scarlet arillodes- and

crimson capsules.

Euonymus europaeus. Spindle tree (Europe) {pi. ^l^fig. 5) ; <x, flowering

branch ; 6, flower ; <?, fruit ; ^, seed ; ^, vertical section of do.

Order 161. Stackhoustackjs, the Stackhousia Family. Cah^x five-cleft,

equal, with an inflated tube. Petals five, equal, inserted at the top of the

tube of the calyx, claws of the petals united, limb narrow and stellate.

Stamens five, unequal, attached to the tubes of the calyx. Ovary superior,

three- to five-celled, cells partially distinct ; ovules solitary, erect ; styles

three to five, sometimes united at the base ; stigmas simple. Fruit consisting

of three to five indehiscent pieces, which are sometimes winged, and are

attached to a central persistent column. Seeds anatropal ; embryo long,

erect, in the axis of fleshy albumen. Shrubs w^ith simple, entire, alternate,
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stipulate leaves, found in New Holland, and not possessing any marked

properties. Lindley notices two genera and ten species. Example

:

Stackliousia.

Svh-dass 4. TlialamiflmcB.

Calyx and corolla present
;
petals distinct, inserted into the thalamus or

receptacle ; stamens hypogynous. This includes the hypogynous polypeta-

lous orders of Jussieu, and a diclinous order (Menispermacese). Sometimes

the petals are abortive, and it is then difficult to determine whether the

plant belongs to this sub-class, or to Monochlamydege.

Oeder 162. CoRiAEiACE^, the Coriaria Family. Flowers unisexual.

Calyx campanulate, five-parted ; aestivation imbricate. Petals alternate

with the calycine segments, very small, fleshy, with a keel on the internal

surface. Stamens ten ; filaments filiform, distinct ; anthers dithecal, oblong.

Ovary composed usually of five carpels, attached to a thickened receptacle

or gynobase, five-celled ; ovules solitary, pendulous ; style ; stigmas five,

long and glandular. Fruit, consisting of five monospermous, indehiscent,

crustaceous carpels, inclosed by the enlarged petals. Seeds pendulous,

anatropal, exalbuminous ; embryo nearly straight ; cotyledons fleshy
;

radicle short and blunt. Shrubs with opposite square branches, opposite,

simple, ribbed leaves, and scaly buds. They are found in small numbei-s in

the south of Europe, South America, India, and Eew Zealand. Some
of them are poisonous. Eight species of the single genus Coriaria are

known.

Order 163. Ochnace^, the Ochna Family. Sepals five, persistent,

imbricated in aestivation. Petals equal to, or twice as many as the sepals,

deciduous, spreading, imbricated in aestivation. Stamens five, opposite the

sepals, or ten, or indefinite ; filaments persistent, attached to a hypogynous

disk ; anthers bilocular, innate, opening by pores, or longitudinally. Carpels

as many as the petals, seated on an enlarged gynobase (thecaphore) : ovule

erect or pendulous, styles united into one. Fruit gynobasic, consisting of

several succulent, indehiscent, monospermous carpels. Seeds anatropal,

usually exalbuminous ; embryo straight ; radicle short ; cotyledons thick.

Ilndershrubs or trees, with alternate, simple, stipulate leaves, and pedicels

articulated in the middle. They grow in ti'opical countries, and are

remarkable for the large succulent prolongation of the receptacle to which

the carpels are attached. Tliey are generally bitter, and some of them are

used as tonics. Lindley enumerates six genera, comprehending eighty-two

species. Examples : Ochna, Gomphia, -Castela. This order is represented

in North America by a single species, Castela nicholsonii.

Order 164. Simartjbace^, the Quassia and Simaruba Family. Flowere

usually hermaphrodite. Calyx in four or five divisions ; aestivation

imbricated. Petals four or five, spreading or connivent into a kind of tube

;

aestivation twisted. Stamens twice as many as the petals ; filaments

arising from scales. Ovary four- or five-lobed, four- or five-celled, supported

on a gynophore ; (»vules solitary ; style simple ; stigma four- or five-lobed.
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Fruit indehiscent, consisting of four or five drupes, arranged round a

common receptacle. Seeds anatropal, pendulous ; embrjo exalbuminous.

Trees or shrubs, with exstipulate, alternate, usually compound leaves,

without dots. They are found in the tropical parts of America, Asia, and

Africa. Lindley gives ten genera and thirty-five species. Examples

:

Simaruba, Quassia, Picrsena. All the plants of this order are intensely

bitter. Quassia of commerce is obtained from Quassia amara, a Surinam

shrub, and from Picrasna excelsa, a native of the West Indies. It is

sometimes used illegally by brewers as a substitute for hops.

Okdek 165. Zanthoxylace^, the Zanthoxylon Family. Flowers

imisexual. Calyx in three, four, or five segments, with imbricated

aestivation. Petals the same in number, rarely 0, usually larger than the

calyx ; aestivation imbricated or convolute. Stamens as many, or twice as

many as the petals, not developed in the female flowers. Ovary consisting

of as many carpels as there are petals (sometimes fewer), the carpels being

either completely or partially united ; ovules two, rarely four, in each

carpel ; styles more or less combined. Fruit baccate or membranous,

sometimes of two to five cells, sometimes of several drupes, or two-valved

capsules, of which the fleshy sarcocarp is partly separable from the

endocarp. Seeds solitary or in pairs, pendulous ; embryo lying within

fleshy albumen ; radicle superior ; cotyledons ovate, flat. Trees or shrubs,

with exstipulate, alternate, or opposite leaves, having pellucid dots. They
exist chiefly in the tropical parts of America. Lindley ^numerates 20

genera, including 110 species. The Xorth American genera are Zan-

thoxylum, Ptelea, and Pitavia, with five species. Z. americanus, known as

prickly ash, or toothache tree, has an aromatic pungency in the leaves,

bark, and berries.

Order 166. Rutace^, the Rue Family. Calyx having four or five

segments, with an imbricated aestivation. Petals alternate with the

divisions of the calyx, distinct, or cohering below into a spurious gamope-
talous corolla, rarely wanting ; aestivation either contorted or valvate.

Stamens equal in number to the petals, or twice or thrice as many (rarely

fewer by abortion or non-development), usually hypogynous, but in some
instances perigynous. Between the stamens and ovary there is a more or

less cup-shaped disk, which is either free or united to the calyx. Ovary
sessile or supported on a gynophore, its carpels equal to the petals in

number, or fewer ; ovules two, rarely four or fewer in each carpel ; styles

adherent above ; stigma simple or dilated. Fruit capsular, its parts either

combined completely or partially ; seeds solitary or in pairs, albuminous or

exalbuminous; embryo with a supei")r radicle. Trees or shrubs, with

exstipulate, opposite, or alternate leaves, usually covered with pellucid,

resinous dots, and hermaphrodite fiowers. The order has been sub-divided

into two sub-orders

:

Sub-m'der 1 . Eutece^ with albuminous seeds, and the fruit, with sarcocarp

and endocarp combined.

Sub-order 2. DiosmeoB^ with exalbuminous seeds and a two-valved endo-

carp, which dehisces at the base, and when the fruit is ripe separates from
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a two-valved sarcocarp. RutesB are found chiefly in the southern ])art of

the temperate zone, as in the south of Europe, while Diosnie* abound at tlic

Cape of Good Hope and in Kew Holland. The recently discovered

Rutosma texensis is the sole representative of the Rutene in America.

Lindley mentions 48 genera and 400 species. Examples : Ruta, Dictamnus.

Diosma, Barosma, Correa, Boronia, *Rutosma.

Dictamnus albus {i^l. 68, fixj. 10); «, ^, a flower branch and leaf; c.

stamen ; <^, pistil ; ^, burst capsule
;
/", half of the capsule with the endocarj

•

separated
; ^, endocarp with the seed ; A, a seed.

Order 167. Zygophyllace^, the Guaiacum Family. Calyx four- or five-

parted, with convolute sestivation. Petals alternate with the calycine

segments, with imbricated aestivation. Stamens twice as many as the

petals; filaments dilated at the base, usually arising from scales. Ovary

simple, four- or five-celled ; divisions occasionally formed by spurious

dissepiments. Ovules two or more in each cell, usually pendulous ; style

simple, four- or five-furrowed ; stigma simple, or four- or five-lobed. Emit

capsular, or rarely fleshy, with four or five angles or wings, four- or five-

valved, either opening by loculicidal dehiscence, or indehiscent. Seeds

few, usually with whitish albumen, sometimes exalbuminous ; embryo green,

with foliaceous cotyledons, and a superior radicle. Herbs, shrubs, or trees,

with opposite, stipulate, usually compound leaves, which are not dotted, and

hermaphrodite flowers. They occur in various parts of the world, chiefly

in warm extratropical regions, as in the south of Europe, America, Africa,

and India. The order has been divided into two sections ; 1. Zygophyllea\

having albuminous' seeds. 2. Tribuleee, having exalbuminous seeds.

Lindley mentions seven genera, comprising one hundred species. Examples

:

Zygophyllum, Guaiacum, Tribulus, ^Kallstroema. The order is represented

in l^orth America by Kallstroema maxima alone. Jussieu includes the last

four orders as sub-orders, under one general order, Zygophyllacese. The
wood of Guaiacum oflficinale, a West Indian tree, is known as lignum vitse.

This species yields a resinous matter, known as Gum guaiac.

Guaiacum oflScinale i^jpl. 68, fig. 9) ; «, flowering branch ; 5, anthers ; c.

pistil ; d^ an ovule magnified ; g, fruit.

Order 168. Brexiace^, the Brexia Family. Calyx small, persistent, of

five coherent sepals, with an imbricated aestivation. Petals five, witli

twisted aestivation. Stamens five, alternate with the petals, arising from a

narrow cup or disk, which is toothed between each stamen ; anthers

bilocular, erect, opening longitudinally and introrsely. Ovary five-celled ;

ovules numerous, in two rows
;
placentas central ; style one ; stigma simple.

Fruit drupaceous, five-celled, many-seeded. Seeds having two distinct

coverings, anatropal ; embryo straight; radicle cylindrical; cotyledons

ovate, obtuse. Trees with coriaceous, alternate leaves, having small

deciduous stipules. They exist principally in Madagascar. Lindley

associates some perigynous genera with Brexia, and places the order near

Saxifragaceae. He enumerates four genera, including six species.

Example : Brexia.

Order 169. Pittosporaceji;, the Pittosporum Family. Sepals four or five.
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deciduous, distinct, or partially united ; sestivation imbricated. Petals four or

live, sometimes slightly cohering, with imbricated aestivation. Stamens five,

distinct, alternate with the petals. Ovary single, two- to five-celled ; style,

one ; stigmas two to five, equal in number to the placentas. Fruit capsular

or berried, with many-seeded cells, which are sometimes incomplete

;

dehiscence loculicidal. Seeds often enveloped in a glutinous or resinous

pulp, anatropal, with a minute embryo lying in fleshy albumen ; radicle

long; cotyledons very short. Trees or shrubs, with simple, alternate,

exstipulate leaves and flowers, occasionally polygamous. They are found

chiefly in Australia. Many of them are resinous, and, in some instances,

the berries are eaten. Lindley mentions twelve genera, including seventy-

eight species. Examples : Pittosporum, Billardiera, Sollya.

Order 170. Trop^olace^, the Indian Cress Family. Sepals usually

five, the upper spurred; aestivation slightly imbricate. Petals often &ve^

hypogynous, more or less unequal, sometimes abortive ; aestivation convo-

lute. Stamens eight or ten, seldom fewer, free, almost perigynous ; anthers

bilocular, innate. Ovary triquetrous, composed of three to five carpels,

with a single style, and three to five acute stigmas ; ovules solitary, often

pendulous. Fruit indehiscent, usually composed of three pieces. Seeds

exalbuminous, with a large embryo, which has thick, often united cotyledons,

and a radicle next the hilum. Herbaceous trailing or twining plants,

having a delicate texture, with alternate, exstipulate leaves, and axillary,

often gay fiowers. They are extensively cultivated on account of their

showy yellow, orange, scarlet, and occasionally blue flowers. They have

more or less pungency in their fruit, which is used as a cress. The unripe

fruit of Tropaeolum majus, common Indian cress, has been pickled and used

as capers. Their roots are sometimes eaten. Lindley includes Limnanthese
in this order, and enumerates six genera, including forty-four species.

Example : Tropseolum.

Order 171. Oxalidace^, the Wood-Sorrel Family, Sepals five, equal,

sometimes cohering slightly at the base, persistent, imbricate in aestivation.

Petals five, equal, unguiculate, hypogynous, with a twisted aestivation.

Stamens ten, more or less monadelphous, in two rows ; those opposite the

petals being longer than those in the outer row ; anthers erect, bilocular.

Ovary usually quinquelocular ; styles filiform, distinct; stigmas capitate

or slightly bifid. Fruit capsular, membranous or fleshy, usually five-celled,

and when dehiscent five- to ten-valved. Seeds few, anatropal, albuminous,

attached to a central placenta, sometimes with a peculiar elastic integument

;

embryo straight, as long as the fleshy albumen, with a long radicle and leafy

cotyledons. Herbs, undershrubs, or trees, with alternate, rarely opposite

compound (occasionally simple) leaves, which are generally without stipules.

They are found in the hot as well as the temperate parts of the world, and

are abundant in North America and at the Cape of Good Hope. In some

cases phyllodia, or winged petioles, occupy the place of leaves. There are

about six known genera, and upwards of 320 species. Examples : Oxalis,

Averrhoa, Hugonia. Five species of Oxalis represent this order in IS'orth

America. One of the species, O. acetosella, has an acid taste derived from
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the binoxalate of i^otassa which it contains. Some species yield tubers

which have been used as substitutes for potatoes.

Oxalis acetosella, Wood Sorrel (Europe and America) {j^l. 67, fig. 10)

;

«, plant with the rhizome ; Z», petal ; <?, stamens ; r/, capsule ; <?, do. burst

;

y, cross-section
;
g-h^ seed.

Order 172. Balsaminace^, the Balsam Family. Sepals five, irregular,

deciduous, the two inner and upper connate, colored, the lower (odd) sepal

spurred ; aestivation imbricated. Petals alternate with the sepals, usually

four, in consequence of one being abortive, often more or less irregularly

united ; gestivation convolute. Stamens five. Ovary five-celled ; ovules

usually numerous ; stigma sessile, more or less five-lobed. Fruit a five-

celled capsule, opening septifragally, by five elastic valves. Seeds usually

numerous, suspended, exalbuminous, with a straight embryo, and radicle

next the hilum. Succulent herbaceous plants with watery juice, having

simple, opposite, or alternate, exstipulate leaves, and axillary irregular

flowers. They inhabit chiefly the East Indies, and are remarkable for the

force with which the seed vessels open when ripe. The valves give way
on account of the exosmose which goes on in the cells, and they then curl

up in a peculiar manner. They have usually showy flowers, but their

properties are unimportant. Lindley mentions two genera, including 110

species. Examples : *Impatiens, Hydrocera. The sole North American
representatives are two species of Impatiens, known as glass weed, and

considered by some of the Indian tribes as efficacious in the bite of rattle-

snakes.

Order 173. Likace^, the Flax Family. Sepals three, four, or five,

persistent, with an imbricated aestivation. Petals three, four, or five,

fugitive, unguiculate, hypogynous, with a twisted aestivation. Stamens
equal to the petals and alternate with them (with intermediate teeth or

abortive stamens), arising from a hypogynous annular disk ; anthers ovate,

erect. Ovary with as many cells and styles as sepals, seldom fewer;

stigmas capitate
; ovules anatropal, pendulous. Fruit a plurilocular capsule,

pointed generally with the indurated base of the styles ; each loculament or

cell more or less completely divided by a spurious dissepiment, arising from
the dorsal suture, and opening by two valves at the apex. Seeds solitarv

in each spurious cell, compressed, pendulous ; albumen usually in small
quantity, sometimes : embryo straight ; cotyledons flat ; radicle next the

hilum. Annual and perennial plants, with exstipulate, simple, entire leaves^

which are usually alternate. They are scattered over the globe, but are

said to be most abundant in Europe, and in the north of Africa. By some
authors the order is associated with Geraniaceae, from which it differs in its

unbeaked fruit and exstipulate leaves, as well as the absence of joints in the

stem. There are three genera mentioned by Lindley, comprising ninety

species. Examples : Linum, Kadiola. There are six Korth American

species of Linum. The principal plant of the order is Linum usitatissimum,

or the Flax plant. Flax is the woody fibre procured from the inner bark of

the stalk, by steeping and stripping oif the outer bark. When worked up
it forms the various linen fabrics. Mummy cloth is made of linen, as is
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well shown by its microscopical structure. The integument of the seed is

mucilaginous, and the cotyledons yield linseed oil by expression.

Linum usitatissimum, Flax (Egypt originally) {pi. 68, fig. 13) ; a,

lowering branch ; J, sepal ; c, sexual apparatus ; d^ petal ; 6,^/*, seed.

Oedek 174. Gekaniace^e, the Cranesbill Family. Sepals five, persistent,

more or less unequal, one sometimes spurred at the base ; aestivation

imbricated. Petals five (or by abortion four), unguiculate, with contorted

aestivation. Stamens monadelphous, hypogynous, twice or thrice as many as

the petals, some occasionally abortive. Ovary of five carpels, placed round

an elongated axis ; ovules pendulous, solitary ; styles five, cohering round

the axis. Fruit formed of five one-seeded cocci, terminated each by an

indurated style, which curls upwards, carrying the coccus or pericarp with

it. Seeds exalbuminous, solitary, with a curved folded embryo, and lealy,

convolute, and plaited cotyledons. Herbs or shrubs with simple, stipulate

leaves, which are either opposite, or alternate with peduncles opposite to

them. They are distributed over various parts of the world. The species

of Pelargonium abound at the Cape of Good Hope. Lindley mentions four

genera, including, after separating hybrids, about five hundred species.

Examples : Geranium, Pelargonium. North America possesses two genera

(Geranium and Erodium), with eight species. The geraniums of the horti-

culturist in their different varieties, all belong to Pelargonium.

Geranium sanguineum, Cranesbill (Europe) {pi. 67, fig. 9) ; a, a flower

branch ; J, flower bud ; c, petal of natural size ; c?, fruit ; 6, seed.

Okdek 175. YiTACE^, the Yine Family. Calyx small, nearly entire.

Petals ifour to flve, sometimes cohering above, inserted outside an annular

hypogynous disk ; aestivation valvate. Stamens four to five, opposite to the

petals, inserted on the disk; filaments free, or united at the base; anthers

<:)vate^ versatile. Ovary two- to six-celled ; ovules erect, anatropal ; style

/^one, very short ; stigma simple. Fruit pulpy and globular, not united to the

calyx, sometimes one-celled by abortion. Seeds one to four or five, erect,

•with an osseous spermoderm, horny albumen, and an erect embryo.

'Climbing shrubs, having the lower leaves opposite, the upper ones alternate.

FWwers in racemes, which are often opposite the leaves ; floral peduncles

sometimes becoming cirrhose. They inhabit the milder as well as tho

hotter parts of ^both hemispheres, and abound in the West Indies. There

are seven genera and 260 species. Examples : ^Yitis, *Cissus, -^Ampelopsis.

Of this limited order, North America possesses the three genera

enumerated above, with nine species. Ampelopsis quinquefolia is a well

known climbing shrub, called American ivy or Yirginian creeper, which

runs along fences and up trees, and is capable of adhering to the sides of

houses and walls by expansions of the extremities of the tendrils.

Owing to its rapid growth and intrinsic beauty, it is in much request as an

ornamental plant. The leaves in autumn acquire the deepest crimson tint

of any American species. It is perfectly innocuous, although looked on with

suspicion on account of a general resemblance to the poison vine (Rhus

radicans), from which it may always l>e readily distinguished by the leaflets

occurring in groups of fives and not of threes as in the latter species. The
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most important plants of the order are the various species of Vitis or Vine,

of which there are five species in the United States. One of tliese, Vitis

labrusca or the Fox grape of the northern States, is ])robably tiie progenitor

of the varieties known as the Isabella, the Catawba, and others. Vitis

vulpina, the Fox grape of the South, affords a pleasant fruit, and has probably

some cultivated varieties. The remaining ]N"orth American species are of

little value. The native abode of the typical vine. Vitis vinifera, is not

known in its whole extent. It occurs wild in many ])arts of Europe, Asia,

and Africa, yet many localities of the kind may have been originally sup-

plied by plants which had been introduced from other places. Most authors

fix the original seat of this important species in the old Cyrenaica, in the

country between the Black and Caspian Seas. Here the vine attains to a

diameter of three to six inches, and mounts to the tops of the highest

trees. Omitting as unsuited to this part of our work, the details of wine

manufacture, we shall proceed to mention some of the principal varieties

of this liquor as it occurs in commerce.

Wines are distinguished in the first place into white and red. The white

are more or less yellow or brown, becoming darker hy age ; the red derive

their color from the skins of the grapes, which are allowed to remain in

contact with the juice for a certain length of time. Of the Rhenish wines

the Asmannshauser is red, the Johannisberger, the Markobrunner, and the

Hochheimer, are white. The Leistenwein, Steinwein, Calmuth, AViirzburger,

and Werthheimer, come from Franconia. The Melnicker comes from

Bohemia, Moselle from Trier and Coblentz: the AfFen thaler from Baden.

The principal Hungarian wines are the Tokay, Menesch, Oedenburger, and

Ofen. The principal French wines are the white and red Bordeaux :

Medoc, Graves, and Burgundy : the champagnes, especially the foaming,

from Silleray, Epernay, &c. The Spanish wines are mostly yellowish

brow^n, or red, and sweet, as Sherry, Malaga, Benicarlo, &c. Port is a

highly prized Portuguese wine; Madeira wine, and the Constantia from

the Cape of Good Hope, are much esteemed. Italian and Greek wines are

generally excellent, but rarely occur in commerce.
Vitis vinifera, wine grape {pi. 67, Jig. 8) ; a, a branch with flowers and

tendrils
; 5, a bunch of grapes ; c, ovary ; d, sexual apparatus ; <?, a perfect

flower; y, cross-section of ovary; ^, pistil; A, section of ovary; i-k, seed.

Order 176. CEORELACEiE, the Mahogany Family. Calyx four- to five-

cleft, with imbricated sestivation. Petals four to five, with imbricated

aestivation. Stamens eight to ten, united below into a tube, sometimes

distinct, inserted into a hypogynous annular disk ; anthers bilocular.

acuminated, with longitudinal dehiscence. Ovary usually four- or five-

celled ; ovules anatropal, pendulous ; style simple ; stigma peltate. Fruit

a capsule opening septifragally. Seeds winged ; albumen thin or ; embry« >

straight, erect ; cotyledons fleshy. Trees with alternate, pinnate, exstipulate

leaves. They are found in the tropical parts of America and Asitr.

Lindley enumerates nine genera, including twenty-five species. Exam])les :

Cedrela, *Swietenia. This order includes as its most important species,

the mahogany tree, Swietenia mahogoni, a native of the West Indies and
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of central America, and probably of Florida. Most of tbe mahogany wood

of commerce comes from the bay of Honduras, and is brought in logs. One
of the largest logs ever exported was seventeen feet long, fifty-seven inches

broad, and sixty-four inches thick, weighing 30,0001bs.

Swietenia mahogoni, Mahogany tree {pi. 67, fig. Y) ; «^, a flowering

branch ; 5, corolla with staminal tube ; c, the latter expanded ; d^ anther ; ^, pis-

til
; y, cross-section of ovary

;
p', capsule ; A, ditto opened

; % a winged seed.

Oedek 177. Meliace^, the Melia Family. Sepals four to five, more or

less united, with an imbricated aestivation. Petals four to five, hypogynous,

sometimes cohering at the base, with a valvate or imbricated aestivation.

Stamens equal in number to the petals, or two, three, or four times as many
;

filaments combined in a long tube; anthers sessile within the orifice of the

tube. Disk often large and cup-shaped. Ovary single, plurilocular, the

cells often equal in number to the petals ; ovules usually anatropal, one to

two in each cell ; style one ; stigmas distinct or united. Fruit baccate,

drupaceous or capsular, mnltilocular or by abortion unilocular, when valves

are present opening by loculicidal dehiscence. Seeds not winged ; albu-

men usually absent ; embryo straight, with leafy cotyledons. Trees or shrubs

with alternate (occasionally opposite), exstipulate, simple, or pinnate leaves.

They are chiefly found in the tropical parts of America and Asia. Tribe

1. Melieoe. Embryo in a perisperm. Leaflets often dentated. Example :

Melia. Tribe 2. TricJiUiecB. Embryo without perisperm. Leaflets very

entire. Example : Trichilia.

Of the entire order there are about forty genera and 160 species. There

are none Korth American. Melia azedarach, however, is naturalized in the

southern States. It is there known as the Pride of China.

Order 178. Khizobolace^, the Souari-lS^ut Family. Sepals five, more or

less combined ; aestivation imbricated. Petals usually five, unequal, thickish.

Stamens indefinite, slightly monadelphous, arising from a hypogynous disk,

in a double row of which the inner is often abortive; anthers roundish,

with longitudinal dehiscence. Ovary four- to five-celled ; ovules solitary,

semi-anatropal ; styles as many as the cells of the ovary ; stigmas simple.

Fniit formed of several indehiscent, one-celled, one-seeded nuts, with a

thick double endocarp. Seeds reniform, exalbuminous, with the funiculus

dilated into a spongy excrescence ; embryo with a very large radicle, which

constitutes nearly the whole of the kernel ; cotyledons small, lying in a

furrow of the radicle. Trees with opposite, palmately compound, coriaceous,

exstipulate leaves. They grow in the warm forests of South America.

Some of them furnish oil, others yield edible nuts. Souari nuts are the

produce of Caryocar butyrosum (Pekea butyrosa). Lindley notices two

genera and eight species. Examples : Caryocar, Anthodiscus.

ORDf:R 179. SAPiNDACEiE. Flowcrs usually polygamous. Sepals four to

five, distinct or nearly so, imbricated in aestivation. Petals as many as the

sepals and alternate with them, or fewer by the abortion of one (sometimes

entirely wanting), inserted outside the hypogynous disk (or row of glands)

which occupies tlie bottom of the calyx ; the inside either naked or hairy,

glandular or furnished with a petaloid scale. Stamens eight or ten, rarely
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fewer or more numerous, inserted either on the disk or between the glands

and the ovary; filaments distinct or very slightly united at the base;

anthers introrse (the pistil of the staniinate flowers either rudimentary or

entirely wanting). Ovary composed of three (rarely two to five) united

carpels ; styles partly or completely united ; ovules solitary in each cell

;

erect or ascending ; sometimes two, the upper one ascending, the lower

suspended ; rarely three or more. Fruit two- to three-celled, capsular,

vesicular, or samaroid, or frequently fleshy and indehiscent. Seeds one to

three in each cell, usually arilled, without albumen. Embryo rarely straight

;

the cotyledons usually incumbent on the radicle, or spirally convolute,

sometimes combined into a thick mass. Trees or tendril-bearing shrubs or

herbs. Leaves alternate, usually compound and exstipidate, often marked

with pellucid lines or dots. Flowers small. Tribe 1. Sapindeoe. Ovary

with one ovule in each cell. Embryo curved or rarely straight. Examples :

^^Cardiospermum, ^Sapindus, Paullinia. Tribe 2. DodonceaceoB. Ovary with

two to three (rarely more) ovules in each cell. Embryo spirally convolute.

Example : *Dodongea.

The entire order embraces nearly sixty genera ; of which three, with as

many species, are North American. The fruit of Sapindus saponaria,

known in the West Indies as Soap berries, supplies a substitute for soap.

Paullinia pinnata (South America) {j^l. QQ^ fig. 14) ; a~d.

Order 180. Hippocastaneaoe^, the Horse-Chestnut Family. Sepals

five, usually united into a campanulate or tubular five-toothed calyx

;

aestivation imbricated. Petals five, or four by the suppression of the

inferior one, commonly unequal and irregular, unguiculate, hypogynous.

Stamens six to eight, commonly seven, distinct, unequal, inserted upon the

hypogynous disk ; anthers oval, versatile. Ovary roundish, composed of

three united carpels, three-celled, with two collateral ovules in each cell

;

style filiform, acute. Fruit subglobose, coriaceous, three- (or frequently by
suppression one- to two-) celled, two- to three-valved, with loculicidal

dehiscence. Seeds solitary or very few, large, with a smooth or shining

testa, and a broad pale hilum, somewhat campylotropous, with no albumen.

Cotyledons very thick and fleshy, gibbous, cohering, remaining under ground

in germination ; radicle conical, curved
;
plumule large, two-leaved. Trees

or shrubs. Leaves opposite (in Ungnodia alternate), exstipulate, compound
;

leaflets serrate. Flowers showy
;
pedicels articulated. This order, composed

of the three genera Aesculus, Pavia, and Ungnodia, is North American,

excepting a single species, Aesculus hippocastaneum, from Thibet. Native

species of Aesculus are known in the United States as Buckeyes. The

powdered seeds of A. pavia may be used like Cocculus Lidicus, to stupefy

fish. The root also may be used as a substitute for soap in washing woollen

cloths.

Aesculus pavia. Small Buckeye (United States) {pi. QQ^ fig. 15) ; ^, a

flowering branch ; J, upper and lower petals ; c, vertical section of ovary
;

c?, fruit.

Order 181. Acerace^, the Maple Family. Calyx divided into five,

rarely into four or nine parts, with an imbricated aestivation. Petals equal
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in number to the lobes of the calyx, with which they alternate ; rarely

wanting. Stamens generally eight, inserted on a hypogynous disk. Ovary
Iree, two-lobed, two-celled ; ovules in paii^s ; amphitropal, pendulous ; style

une ; stigmas two. Fruit, a samara, composed of two winged carpels, each

one-celled, with one to two seeds. Seeds erect, exalbuminous ; embryo
curved, Avitli foliaceous cotyledons, and the radicle next the hilum. Trees

with opposite, simple, lobed or palmate, exstipulate leaves. Flowere often

])o]ygamons. They are confined chiefly to the temperate parts of Europe,

.Vsia, and E^orth America. They yield a saccharine sap, from which sugar

is sometimes manufactm-ed. Acer saccharinum is the Sugar Maple of

America. Acer j)3eudo-platanus, the Sycamore or Great Maple (the Plane-

tree of Scotland), acts well as a shelter or break-wind in exposed places, as

near the sea. Its sap is slightly saccharine. Its wood is used in machinery

and for charcoal. The leaves are often covered with black spots, caused

by the attack of a fungus, Xyloma or Kytisma acerinum. There are three

known genera, and sixty species. Examples : Acer, Kegundo, Dobinea.

Of these genera, the two first with thirteen species are ISTorth American.

Acer pseudo-platanus (Europe) {pi. 67, fig. 1) ; 6», a flowering branch
;

Z», a male ; c, female flower ; (i, the winged fruit ; 6, the seed.

Order 182. Malpighiace^, the Malpighia Family. Sepals five, slightly

united, persistent, often glandular at the base; aestivation imbricated.

Petals five, unguiculate, with convolute aestivation. Stamens usually ten,

often monadelphous ; anthers roundish, with a projecting process from the

connective. Ovary formed by three (rarely two or four) carpels, more or

less combined ; ovules solitary, with a long pendulous cord ; styles three,

distinct or united. Fruit dry or fleshy, sometimes winged. Seeds solitary,

orthotropal, suspended, exalbuminous ; embryo straight or curved in various

ways ; cotyledons foliaceous or thickish. Trees or shrubs, sometimes

climbing, with simple, opposite, or very rarely alternate, stipulate leaves

without dots. Hairs, when present, peltate. Flowers either perfect or

unisexual. They are inhabitants of tropical countries chiefly, and a great

number of them are found in South America. Lindley notices forty-two

genera, including 555 species.

Section A, Diplosteinones. IN'umber of stamens always double that of

petals, some of them occasionally sterile. Styles usually two to three. The

same number of ovaries united. Flowers of one form only.

Tribe 1. Maljpighiece. Fruit wingless. Example : Malpighia.

Tribe 2. Banisterieoe. Carpels provided with wings, the dorsal solely or

most developed. Example : Lophopterys.

Tribe 3. HircecB. Carpels winged ; the marginal solely or most developed.

Example : Molina.

Section B. Meiostemones. The whole or part of the alternipetalous

stamens wanting. Style single by the abortion of two others. Ovaries

distinct. Flowei'S of two diflerent forms on the same plant.

Tribe 4. GaudicliaudiecB. Carpels with or without wings. Example

:

Gaudichaudia.
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Malpighia urens (South America and West Indies) {jpl. 67, fig. 2) ; a^

liovvering branch ; Z>, calyx ; c, petal ; <:/, stamens and })istil.

Order 183. Erythroxylace^, the Erythroxylon Family. Sepals five,

united at the base, persistent ; aestivation imbricated. Petals five, hypo-

gynous, broad and with a small scale at the base, slightly contorted in

aestivation. Stamens ten, monadelphous ; anthers erect ; bilocular, with

longitudinal dehiscence. Ovary three-celled, two of which are sometimes

abortive ; styles three, distinct, or united ; stigmas three ; ovule single,

pendulous. Fruit a one-seeded drupe. Seed angular, anatropal ; embryo

in the axis of firm albumen, rarely exalbuminous ; cotyledons linear, flat, and

leafy. Shrubs or trees with alternate stipulate leaves. Flowers arising

from numerous, imbricated, scale-like bracts. Found chiefly in the West

Indies and South America. The plants of the order have tonic, purgative,

and narcotic qualities. The leaves of Erythroxylon coca are used in Peru

as a stimulant like opium. Some yield a dye. There are two or three

known genera, and about eighty species. Examples : Erythroxylon,

Sethia.

Order 184. Hippocrateace^, the Hippocratea Family. Sepals five,

very small, united up to the middle, persistent, with an imbricated aestivation.

Petals five, with an imbricated sestivation. Stamens three, monadelphous
;

the united filaments forming a tube or a disk-like cup round the ovary
;

anthers with transverse dehiscence. Ovary free, trilocular ; style one

;

stigmas one to three. Fruit consisting either of three samaroid carpels, or

fleshy and one- to three-celled. Seeds definite, about four in each cell,

attached to a central placenta, exalbuminous, anatropal, with a straight

embryo, and flat,* somewhat fleshy cotyledons. Arborescent or climbing

shrubs, with opposite, simple, somewhat coriaceous leaves, having small

deciduous stipules. They are found principally in South America ; a few

are natives of Africa and the East Indies. The fruit of some is eatable.

Lindley mentions six genera, comprehending eighty-six species. Examples :

Hippocratea, Salacia.

Order 185. Marcgraaviace^, the Marcgravia Family. Sepals two to

seven, usually coriaceous and persistent ; aestivation imbricated. Corolla

hypogynous, of five petals, or gamopetalous, calyptriform, entire or torn at

tlie point. Stamens usually 00, very rarely five, hypogynous ; filaments

dilated at the base ; anthers long, erect, introrse. Ovary single, unilocular

;

style one ; stigma often capitate. Fruit coriaceous, indehiscent, or dehiscing

by valves in a loculicidal manner, the placentas being parietal and forming

spurious dissepiments. Seeds indefinite, minute, in a pulp, anatropal,

exalbuminous ; embryo straight. Trees and shrubs, with alternate, simple,

entire, coriaceous, and exstipulate leaves. Flowers furnished occasionally

with bracts, which are folded and united so as to form ascidia. They occur

chiefly in the warmer parts of America. Their properties are scarcely

known. There are four genera mentioned, and twenty-six species.

Examples : Marcgraavia, Norantea.

Order 186. Guitifer^, or Clusiace^, the Gamboge Family. Sepals two

to six, or eight, usually persistent, round, frequently unequal and colored

;
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aestivation imbricated. Petals hypogynous, equal to, or a multiple of, the

sepals. Stamens hypogynous, usually 00, rarely definite, free or variously

united at the base ; filaments unequal in length ; anthers adnate, introrse

or extrorse, sometimes very small, occasionally unilocular, and sometimes

with porous or circumscissile dehiscence. Thalamus, forming a fleshy,

sometimes five-lobed disk. Ovary solitary, one- or many-celled ; ovules

either solitary and erect, or ascending and numerous, and attached to

central placentas ; style or very short ; stigmas peltate or radiate. Fruit

dry or fleshy, one- or many-celled, one- or many-seeded, either with

septicidal dehiscence or indehiscent. Seeds definite, anatropal, orthotropal,

in a pulp, apterous, and often arillate, with a thin and membranous
spermoderm ; albumen ; embryo straight ; cotyledons usually cohering.

Trees or shrubs, sometimes parasitical, with exstipulate, opposite,

coriaceous, entire leaves, having a strong midrib, and lateral veins running

directly to the margin. Flowers articulated with the peduncle, often

unisexual by abortion. They are natives of tropical regions, more

especially of South America. Lindley enumerates 30 genera, including

150 species. Tribe 1. Clusiece. Ovary many-celled, one- or many-seeded.

Fruit capsular. Example : ^Clusia. Tribe 2. Moronobem. Ovary many-

celled, the cells many-seeded. Fruit fleshy, indehiscent. Example : Chrysopia.

Tribe 3. Garciniem. Ovary many-celled, the cells one-seeded. Fruit

fleshy. Examples : Mammea, Garcinea, Cambogia. Tribe 4. Calophylleoe.

Cells of ovary two, with two seeds, or one cell with one to three seeds.

Fruit capsular or drupaceous. Example : Mesua.

Garcinia cambogia, a Malabar tree, furnishes gamboge. G. mangostena

supplies the East Indian Mangosteen fruit. The Mammee apple of South

America is derived from Mammea americana. A species of Clusia is found

in Florida.

Garcinia cambogia, the Gamboge tree {pi. 67, fig. 4) ; «, a flowering

branch ; Z>, the fruit ; c, cross-section ; <i, flower ; e, pistil in section
;
/", a

seed.

Okder 187. Hypeeicace^ the St. John's Wort Family. Sepals four or

five, separate or united, persistent, usually with glandular dots, unequal;

aestivation imbricated. Petals four or five, oblique, often with black dots :

aestivation contorted. Stamens hypogynous, c©, generally polyadelphous,

very rarely ten, and monadelphous or distinct ; filaments filiform ; anthers

bilocular, with longitudinal dehiscence ; carpels two to five, united round a

central or basal placenta ; styles the same in number as the carpels, usually

separate; stigmas capitate or simple. Fruit either fleshy or capsular,

multilocular and multivalvular, rarely unilocular. Seeds usually 00, minute,

anatropal, usually exalbuminous
; embryo usually straight. Herbaceous

plants, shrubs, or trees, with exstipulate, entire leaves, which are usually

opposite and dotted. Flowers often yellow. They are distributed very

generally over all parts of the globe, are found in elevated and low, dry and

damp situations. They yield a resinous colored juice, which has purgative

properties, and resembles gamboge. Lindley places Parnassia in this order.

There are 15 known genera, and about 270 species. North America has
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three genera and thirty-three species. Irihe 1. TlypericeoB. No glands

between the stamens. Examples : ''^'Ilypericnm, *Asyrmn. Tribe 2.

Elodem. Glands or scales alternating with the gronps of stamens.

Example : *Elodea.

Hypericum perforatum is the noxious yellow flowered plant, called St.

John's Wort, and common in old iields and pastures.

Hypericum perforatum {pi. 67^ Jig. 3); «, flowering branch ; J, calyx
;

c, fruit ; (f, lower half of a leaf magnified.

Order 188. Aurantiace^, the Orange Family. Calyx urceolate or

campanulate, short, three- to five-toothed, withering. Petals three to five,

broad at the base, sometimes slightly coherent ; aestivation imbricated.

Stamens equal in number to, or a multiple of, the petals ; filaments flattened

at the base, distinct or combined into one or more parcels ; anthers erect.

Thalamus enlarged in the form of a hypogynous disk, to which the petals

and stamens are attached. Ovary free, multilocular ; style one ; stigma

thickish, somewhat divided. Fruit a hesperidium, having a spongy,

separable rind, and pulpy, separable cells. Seeds anatropal, attached to the

axis, solitary, or several, usually pendulous, having the chalaza and- raphe

usually well marked
;
perisperm ; embryo straight ; cotyledons thick and

fleshy. Trees or shrubs, usually conspicuous for their beauty, with

alternate, often compound leaves, which are articulated w^ith a usually

winged petiole. They abound in the East Indies. There are twenty

genera and nearly one hundred species enumerated. Trihe 1. Limonece.

Stamens twice as many as the petals. One ovule only, or two collateral.

Example : ^Limonia. Tribe 2. Claiiseiiece. Stamens twice as many as the

petals. Ovules two, superimposed. Example : Marraya. Tribe 3. CitrecB.

Stamens double or multiple the petals in number. Ovules many, in two

series. Examples : Feronia, Citrus.

Plants of this order are characterized by having receptacles of volatile oil

in' almost every part. It includes the Orange, Lemon, Lime, Citron,

Shaddock, &c. Citrus vulgaris yields the bitter or Seville orange. Sweet

oranges are derived from Citrus aurantium. The best come from the

Azores. A single tree has been known to produce 20,000 oranges. Citrus

limonum supplies the Lemon ; C. medica, the Citron ; C. limetta, the Lime

;

C. decumana, the Shaddock. Oil of Bergamot is the volatile oil from the

rind of the Bergamot, a variety of the Lime. Extensive groves of Orange

trees are found in East Florida, south of latitude 29° 30'.

Citrus medica, the Citron {pi. 67, fig. 5); a, a flowering branch; J,

stamens ; c, a single bundle of stamens ; d., anther ; ^, pistil
; y, cross-section

of fruit; ^, A, seed.

Order 189. Olacace^, the Olax Family. Calyx small, gamosepalous,

entire or toothed, often becoming finally large and fleshy ; aestivation

imbricated. Petals three to six, hypogynous, free, or adhering in pairs by

means of the stamens ; aestivation valvate. Stamens hypogynous, some

fertile, others sterile ; the former three to ten, alternate with the petals, the

latter opposite to the petals ; filaments compressed ; anthers innate,

bilocular, with longitudinal dehiscence. Ovary one- to three- or four-celled

;
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ovules one to three, pendulous from a central placenta ; style filiform

;

stigma simple. Fruit fleshy, indehiscent, often surrounded by the enlarged

calyx, unilocular, monospermal. Seed anatropal, pendulous ; albumen

copious, fleshy ; embryo small, at the base of the albumen. Trees or

shrubs, with simple, alternate, exstipulate leaves, which are, however,

sometimes abortive. They are chiefly tropical or sub-tropical. Little is

known in regard to their properties. There are twenty-four genera and
fifty-three species enumerated. Examples : Olax, Opilia.

Order 190. Ternstrcemiacejs, the Tea Family. Sepals five or seven,

concave, coriaceous, deciduous, the innermost often the largest ; gestivation

imbricated. Petals five, six, or nine, often combined at the base. Stamens
indefinite, hypogynous ; filaments free, or united at the base in one or more
parcels ; anthers versatile or adnate, dehiscing longitudinally. Ovary
multilocular ; styles two to seven. Fruit either a capsule, two- to seven-

celled, opening by valves, or coriaceous and indehiscent. Seeds attached

to the axis, few and large ; albumen 0, or in very small quantity ; embryo
straight, or bent, or folded back ; radicle next the hilum ; cotyledons very

large, often containing oil. Trees or shrubs, with alternate, coriaceous,

exstipulate leaves, which are sometimes dotted. They abound in South

America, and many occur in India, while others inhabit China and IS^orth

America. There are 33 genera and 130 species enumerated. Examples :

Ternstroemia, *Gordonia, Camellia, Thea, ^Stuartia.

Species of Thea (T. viridis and bohea) furnish most of the Chinese teas.

It is a matter of some uncertainty whether black and green teas are derived

from difierent species or not. Green teas contain more essential oil and

tannin than black. The principal varieties of the former are Twankay,

Young Hyson, Hyson, Gunpowder, and Imperial ; the latter include Bohea,

Congou, Souchong, Oolong, and Pekoe. Perfume is communicated to teas

by the flowers of Olea fragrans, Cloranthus inconspicuus, and Aglaia

odorata. The highly ornamental Camellia japonica is a member of the

order.

Thea chinensis, Tea plant {jpl. 67, fig. 6) ; a^ b, c, three varieties ; d,

pistil and one stamen ; e, /*, ^, ovary.

Camellia japonica (Japan) {pi. 68, fig. 14) ; a, branch with a flower ; 5,

two stamens ; c, pistil ; d, cross-section of capsule ; e, section of seed.

Order 191. Chlmnacbm. Involucre one- to two-flowered, persistent.

Sepals three, small. Petals five to six, hypogynous, sometimes combined at

the base, where they are broader. Stamens ten, or indefinite ; filaments

cohering at the base, and united to the base of the petals ; anthers roundish,

free or united, bilocular. Ovary single, trilocular ; style one, filiform

;

stigma trifid. Capsule three-celled, or by abortion one-celled. Seeds

solitary or numerous, suspended, attached to a central placenta ;
embryo in

the axis of fleshy or horny albumen ; cotyledons leafy, undulated. Trees

or shrubs, with alternate stipulate leaves, found in Madagascar. Their

properties are unknown. There are four genera enumerated, including

probably about eight or ten species. Examples : Sarcolsena, Leptolsena.

Order 192. Dipterocarpace^, the Sumatra Camphor Family. Calyx
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tabular, five-lobed, unequal, naked, persistent, and afterwards enlarged, with

an imbricated a3Stivation. Petals hypogynous, sessile, often combined at

the base, with a twisted aestivation. Stamens indefinite, hypogynous

;

filaments dilated at the base, either distinct or irregularly cohering; anthers

innate, bilocular, subulate, opening by terminal fissures. Torus not enlarged

in a disk-like manner. Ovary superior, three-celled ; ovules in pairs,

pendulous ; style and stigma simple. Fruit coriaceous, unilocular by

abortion, three-valved or indehiscent, surrounded by the calyx, which is

prolonged in the form of long wing-like lobes. Seed solitary, exalbuminous

;

cotyledons often twisted and crumpled; radicle superior. Trees with

alternate leaves, having an involute vernation, and deciduous convolute

stipules. They are found in India. There are about eight known

genera, including forty-eight species. Examples : Dipterocarpus, Yateria,

Dryobalanops.

Order 193. Teliace^, the Linden Family. Sepals four to five, with a

valvate aestivation. Petals four to five, entire, rarely wanting. Stamens

hypogynous, free, or united by the enlarged border of the stalk of the pistil,

usually oo ; anthers two-celled, dehiscing longitudinally or by pores,

occasionally some abortive. Disk often large and glandular. Ovary

solitary, formed by the union of tw'o to ten carpels ; style one ; stigmas as

many as the carpels. Fruit dry or pulpy, either multilocular with numerous

seeds, or by abortion unilocular and one-seeded. Seeds anatropal ; embryo
erect in the axis of fleshy albumen, with flat, leafy cotyledons. Trees or

shrubs, rarely herbaceous plants, with alternate stipulate leaves. They are

found chiefly in tropical regions, only a small number inhabiting northern

countries. The order has been divided into two sections : 1. Tilie£e, with

entire petals or 0, and anthers dehiscing longitudinally. 2. Elseocarpese,

with lacerated petals, and anthers opening at the apex. Lindley enumerates

thirty-five genera, including 350 species. Examples : ''^Tilia, *Corchorus,

Grew^a, Aristotelia, Elseocarpus. Five species of the two first-named genera

are the North American representatives. Species of Tilia are known as

Linden or Lime trees. Russian mats are made from the inner bark of the

Tilia europsea.

Tilia grandiflora. Lime tree or Linden {jpl. 68, fig. 6) ; a^K.

Order 194. Byttneriace.e, the Chocolate Family. Calyx four- to five-

lobed, valvate in aestivation. Petals four to five or 0, often elongated at the

apex, with a twisted or induplicate aestivation. Stamens hypogynous,
either equal in number to the petals, or some multiple of them, more or less

monadelphous, some of them sterile ; anthers bilocular, introrse. Ovary
free, composed usually of four to ten carpels arranged round a central

column ; styles terminal, as many as the carpels, free or united ; ovules two
in each loculament. Fruit capsular, either with loculicidal dehiscence, or

the carpels separating from each other. Seeds anatropal, often winged
;

embryo straight or curved, lying usually in fleshy albumen; cotyledons

either plaited or rolled up spirally. Trees, shrubs, or undershrubs, with

alternate leaves, having either deciduous stipules or 0, and stellate or forked

hairs. They abound in tropical climates. Lindley enumerates forty-five
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genera, embracing four hundred species. Tribe 1. Lasiopetaleoe. Calyx

petaloid. Petals reduced to short scales or 0. Five anthers bearing

filaments, alternating with an equal number of abortive ones. Embryo
straight with foliaceous cotyledons, in a thick perisperm. Species Australa-

sian. Example : Seringia. Tribe 2. Byttneriece. Petals concave or

vaulted, often prolonged at the apex into a liguliform appendage. Staminal

tube divided superiorly into ten strips alternately sterile and carrying one

to three anthers. Embryo with cotyledons sometimes foliaceous in a thick

albumen, sometimes folded or convolute without perisperm. Species belong

to both worlds. Example : Theobroma, Telfairia. Tribe 3. Herfaanniem.

Petals flat. Five monadelphous fertile stamens. Embryo with foliaceous

cotyledons, straight or arched in a fleshy albumen. Plants common to both

continents, especially abundant in South Africa. Example: *Melochia,

Waltheria. Tribe 4. DomheyaeecE. Petals flat. Stamens fifteen to forty,

those opposite the petals usually sterile and liguliform. Embryo with

foliaceous cotyledons, often bifid and folded, in a thin perisperm. Example :

Kydia. Tribe 5. Eriolcenieoe. Petals flat. Stamens numerous, all anther

bearing, united into one column. Embryo w^ith the cotyledons folded,

bilobed, in a fleshy perisperm. Species Asiatic. Example : Schillera.

The only JS'orth American representatives of the order are Melochia

pyramidata and Hermannia texana, found in Texas. The most conspicuous

species is the Chocolate tree, Theobroma cacao. Chocolate consists of the

roasted and ground beans mixed with sugar, arnotto, vanilla, and cinnamon.

Butter of cacao is a fatty oil obtained by expression from the seed.

Theobroma cacao, the Cacao or Chocolate tree (South America) {pi.

Ql^fig. 12) ; (2, a flower branch and a branch with fruit; J, vertical section

of the latter ; c^ flower ; cZ, stamen ; 6, stamijial tube
;
/*, jDistil

; ^, lower

stamens ; A—Z, seeds.

Order 195. Sterculiace^, the Sterculia and Silk-cotton Family. Calyx

of five, more or less united, sepals, often surrounded by an involucre;

aestivation usually valvate. Petals five or none, hypogynous, aestivation

twisted. Stamens usually qd ; their filaments variously united ; anthers two-

celled, extrorse. Pistil of five (rarely) three carpels, either distinct or

cohering ; styles equal in number to the carpels, free or cohering ; ovules

orthotropal or anatropal. Fruit capsular, usually with five cells, or follicular

or succulent. Seeds often with a woolly covering; with a fleshy or oily

perisperm (rarely 0), and either a straight or a curved embryo ; cotyledons

leafy or thick, plaited or rolled round the plumule. Trees or shrubs, with

alternate leaves, which are either simple or compound, deciduous stipules,

and often a stellate pubescence. They are distinguished from Malvaceae

by their dithecal extrorse anthers. They inhabit w^arm climates.

Sub-order 1. Adansonieoe, Flowers hermaphrodite. Anthers one-locular

(sometimes germinate). Fruit sessile, most often with loculicidal dehiscence,

rarely indehiscent. Perisperm usually almost wanting. Leaves digitate or

palmate. Examples : Adansonia, Bombax, Cheirostemon, Montezuma.

Sub-order 2. Helicterece. Flowers hermaphrodite. Anthers two-locular

188



BOTANY. 189

(evident in the bud). Fruit stipitate. Perisperm fleshy and thick. Leaves

simple. Example: Helicteres.

Suh-order 3. Sterciiliece. Flowers unisexual. Leaves simple or palmate.

Example: Cola.

There are thirty-four genera and 125 species, none of which are North

American. Adansonia digitata, the Baobab or Monkey bread of Senegal, is

one of the largest of known trees, a diameter of thirty feet having been

observed. Adanson incorrectly estimated the age of this individual at

5000 years. The height is not in proportion to the diameter. Cheirostemon

platanoides is the Mexican Hand plant, so called on account of the five

peculiarly curved anthers, resembling claws. The silky hairs of Bombax
ceiba, the silk-cotton tree, are used in stuffing cushions.

Okder 196. Malvace^, the Mallow Family. Sepals five, rarely three or

four, more or less cohering at the base, with a valvate aestivation, often

bearing an external calyx (epicalyx) or involucre. Petals equal in number
to the sepals ; aestivation twisted. Stamens 00, hypogynous, all perfect

;

filaments monadelphous or polyadelphous ; anthers monothecal, reniform,

with transverse dehiscence. Ovary formed by the union of several carpels

round a common axis, either distinct or cohering ; styles as many as the

carpels, united or free. Fruit capsular or baccate ; carpels one- or many-

seeded, sometimes closely united, at other times separate or separable

;

dehiscence loculicidal or septicidal. Seeds amphitropal or semi-anatropal

;

albumen 0, or in very small quantity ; embryo curved ; cotyledons twisted

or doubled. Herbaceous plants, trees, or shrubs, with alternate stipulate

leaves, more or less divided, and often with stellate hairs. They are found

chiefly in tropical countries and in the warm parts of the Temperate Zone.

Trihe 1. Malojpece. Carpels indefinite, crowned together in a five-lobed

or amorphous head, uniovulate. Radicle inferior. Kone North American.

Example : Malope.

Tribe 2. Malvece. Carpels as many as the stigmas (five to twenty or

more), uniovulate or pauciovulate, disposed in a ring around a central axis,

from which they at length separate. Column antheriferous at the summit.

Svh-trihe 1. Eumalvece. Style stigmatose down the inner face. Carpels

uniovulate, numerous. Ovule peritropous, ascending. Examples : ^Malva,

*Callirrhoe, ^Kapsea. Sub-tribe 2. Sidece. Stigmas terminal, capitate.

Carpels uniovulate. Example : "^Sida. Sub-tribe 3. AbutUece. Carpels

three- to nine-ovulate, not bilocellate, somewhat two-valved, scarcely

separating from the axis. Example : ^Abutilon.

Trihe 3. TJrenecB. Carpels or cells of the ovary half as many as the

stigmas (viz. five, the stigmas ten), uniovulate. Padicle inferior. Examples :

IJrena, ^Malachra.

Tribe 4. Hibiseeoe. Carpels as many as the stigmas, three to ten (usually

five), combined into a loculicidal few- or many-seeded (or rarely indehiscent)

capsule; the dissepiments borne on the middle of the valves. Column
antheriferous for a great part of its length, naked and five-toothed at the

apex. Examples : ^Hibiscus, Gossypium, Abelmoschus.
Lindley enumerates 37 genera with 1000 species. North America has
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eleven genera and fifty-three species. All the species yield mucilage in

large quantity, and none are poisonous. The Hollyhock, Althoea rosea, is

an ornamental plant, as are many other species. The Sun-hemp of India

is derived from Hibiscus esculentus. Okra, a substance much used in

soups, is the fruit of Abelmoschus esculentus. Various species of Gossypium

furnish cotton, which consists of the hairs surrounding the seed. These,

when dry, exhibit to the microscope a peculiar twisted appearance, by
which they are readily recognised. The Sea Island, 'New Orleans, and

Georgia cottons, considered the best, are obtained from G. barbadense. G.

acuminatum furnishes the South American cotton ; G. arboreum, the Indian

tree cotton ; G. nanking, nankeen cotton. The nankeen color is said to be

imparted by the fruit of Acacia arabica.

Gossypium herbaceum. Cotton plant {_pl. 67, Jig. 11); a, a flowering

branch, and a (to the right hand), a flower ; 5, capsule with the calyx ; c,

capsule ; d, germs ; 6, cross-section of the capsules
;
/*, seeds with the cotton

hairs
;
^-m, seeds with the embryo.

Order 197. Yivianiace^, the Yiviania Family. Sepals five, united.

Petals five, hypogynous, unguiculate, persistent, with twisted aestivation.

Stamens ten, hypogynous ; filaments free ; anthers bilocular, opening

longitudinally. Ovary free, three-celled ; stigmas three. Capsule three-

celled, three-valved, loculicidal ; seeds, two in each cell, with a curved

embryo lying in fleshy albumen. Herbaceous or suffruticose plants, with

opposite or verticillate exstipulate leaves. Natives of South America,

fhaving no properties of importance. Genera four, species fifteen.

- Examples : Yiviania, Csesarea.

Order 198. Caryophyllace^, the Chickweed Family. Sepals four or

five, free, or united in a tube, persistent. Petals four to five, hypogynous,

unguiculate, often bifid or bipartite, occasionally 0. Stamens usually

double the number of the petals, or, if equal, usually alternate with them
;

filaments subulate, sometimes united ; anthers innate, bilocular, dehiscence

longitudinal. Ovary single, often stalked or supported on a gynophore

composed of two to five carpels, which are usually united by their edges,

but sometimes the edges are turned inwards, so as to form partial

dissepiments; stigmas two to five, with papillae on their inner surface.

Capsule unilocular, or imperfectly bi-quinquelocular, two- to five-valved,

opening either by valves, or more commonly by twice as many teeth as

stigmas
;
placenta in the axis of the fruit. Seeds usually 00, amphitropal,

with mealy albumen, and a peripherical embryo. Herbs, sometimes

suffruticose plants, with opposite, entire, exstipulate, sometimes connate

leaves, and usually cymose inflorescence. They inhabit chiefly temperate

and cold regions. Lindley mentions 53 genera and 1055 species, of which

11 genera and upwards of 100 species belong to the United States.

Sub-order 1. Alsinem. Sepals nearly or quite distinct. Petals sessile.

Examples : *Mollugo, *Arenaria, ^"Stellaria, *Cerastium.

Sub-order 2. Sileneoe. Sepals united into a cylindrical tube. Petals

unguiculate. Examples : *Silene, "-^'Lychnis, ^Saponaria, ^Dianthus.

Some authors separate a third sub-order, Moluginese, from Alsineae, with
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the sepals alternate with the Rtamens, when isostemonous, instead of

opposite, as in the restricted AlsineiB. Some plants of the order arc-

poisonous. A proniinent species is Dianthus caryophyllus, or Carnation, in

its different varieties.

Dianthus caryophyllus. Carnation ^jpl. Q^^fig. 11); <2, h.

Saponaria officinalis, Soapwort {j^l. QS^fig. 12); «, a flowering branch :

^, pistil and petal; c, pistil; d, capsule; e-g^ seed.

Order 198. Elatinace^, the AYater-pepper Family. Sepals three to

five, free, or slightly coherent at the base. Petals alternate with the sepals,

hypogynous. Stamens hypogynous, equal to, or twice as many as, the

petals. Ovary tri-quinquelocular ; styles three to five ; stigmas capitate.

Fruit capsular, three- to five-celled, three- to five-valved, lociilicidal

;

placenta central. Seeds 00, exalbuminous, anatropal ; embryo cylindrical

and slightly curved. Annual marsh plants, with hollow creeping steme.,

and opposite stipulate leaves. They are found in all parts of the globe.

Some of them have acridity, and hence the name Water-pepper. Genera

six and species twenty-two, according to Lindley. Examples : "^Elatine,

Bergia. ' Elatine with two species are ^orth American.

Order 199. Frankeniace^, the Frankenia Family. Sepals four or five,

cohering into a tube, persistent. Petals four to five, alternate with the

sepals, h}^ogynous. Stamens hypogynous, equal in number to the petals,

and alternate with them, sometimes more numerous ; anthers bilocular, with

longitudinal dehiscence. Ovary unilocular, with parietal placentas ; style

filiform, often trifid. Fruit a one-celled, usually three-valved capsule, with

septicidal dehiscence. Seeds ver^^ minute, numerous, anatropal ; embryo
straight, in the axis of fleshy albumen. Herbs or undershrubs, with opposite,

exstipulate leaves. They are found chiefly in the southern parts of Europe,

in western America, and in the north of Europe. They are said to have

mucilaginous and slightly aromatic properties. Genera four, species twenty-

four. Example : ^Frankenia. F. grandifolia, a Californian plant, is l^orth

Amei-ican,

Order 200. Tamaricace^, the Tamarisk Family. Calyx four- or five-

partite, persistent, with imbricated aestivation. Petals four to five,

hypogynous, or perhaps inserted at the base of the calyx, marcescent, with

imbricated aestivation. Stamens hypogynous, free, or monadelphous, equal

to the petals in number, or twice as many ; anthers dithecal, introrse, with

longitudinal dehiscence. Ovary unilocular; styles three. Fruit a three-

valved, one-celled capsule, with loculicidal dehiscence. Seeds numerous,

anatropal, erect or ascending, comose ; albumen ; embryo straight, with

the radicle next the hilum. Shrubs or herbs, with alternate scale-like

leaves, and racemose or spiked flowers. They abound in the Mediterranean

region, and are confined chiefly to the eastern half of the northern

hemisphere. Many are found in the vicinity of the sea. Tliey have a

bitter astringent bark, and some of them yield a quantity of sulphate of

soda when burned. The saccharine substance called Mount Sinai Manna
is yielded by Tamarix mannifera. Lindley mentions three genera, com-

prising forty-three known species. Examples : Tamarix, Myricaria.
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Tamarix germanica, Tamarisk {^pl. Q^^fig. 4); a^ flowering brancli; 5,

flower ; c, sexual apparatus ; d^ staminal tube displayed ; e, anther
; y, petal

;

g^ pistil ; A, the fruit in the calyx ; i^ a single fruit ; Ic, vertical section of

ditto.

Order 201. Tremandeace^, the Porewort Family. Sepals four or five,

slightly coherent, deciduous with a valvate aestivation. Petals four or five,

deciduous, with an involute aestivation. Stamens hypogynous, distinct,

eight to ten, two before each petal ; anthers di- or tetra-thecal, with porous

dehiscence. Ovary bilocular, with one to three pendulous ovules in each

cell ; style one ; stigmas one or two. Fruit a two-celled, two-valved

capsule, with loculicidal dehiscence. Seeds anatropal, pendulous, with a

caruncula at the apex ; embryo cylindrical, straight, in the axis of fleshy

albumen. Heath-like shrubs, with hairs usually glandular, alternate, or

verticillate exstipulate leaves, and solitary, axillary, one-flowered pedicels.

They are natives of I^ew Holland. IS^othing is known regarding their

properties. Lindley mentions three genera including sixteen species. Ex-

amples : Tetratheca, Tremandra.

Order 202. Polygalace^, the Milkwort Family. Sepals five, very

irregular, distinct ; three exterior, of which one is superior and two inferior

;

two interior, usually petaloid lateral ; aestivation imbricated. Petals

hypogynous, unequal, usually three, of which one is anterior, and larger

than the rest, and two are alternate with the upper and lateral sepals

;

sometimes there are five petals, two of them very minute ; the anterior

petal, called the keel, is often crested. Stamens hypogynous, eight, mona-

delphous or diadelphous ; anthers clavate, usually one-celled, and having

porous dehiscence. Ovary mostly bilocular ; ovules solitary, rarely two
;

style simple, curved ; stigma simple. Fruit dehiscing in a loculicidal

manner, or indehiscent. Seeds pendulous, anatropal, strophiolate at the

hilum ; albumen fleshy ; embryo straight. Shrubs or herbs with alternate

or opposite exstipulate leaves. They are found in all quarters of the globe.

Lindley mentions nineteen genera, including 495 species. Examples :

^Polygala, Securidaca, ^Krameria, Xantophyllum. Of these generaPolygala

with twenty-four species, and Krameria with four, are natives of Korth

America. Some authors place Krameria and Xantophyllum in a separate

sub-order (Krameriese). Plants of the order Polygalacese have some

resemblance to Papilionaceae, but may be distinguished by the odd petal

being inferior and the sepal superior. Polygala senega, the Seneca snake

root, is a plant of various medicinal applications.

Order 203. Droserace^, the Sundew Family. Sepals five, persistent,

equal, sometimes united at the base, imbricated in aestivation. Petals five,

alternate with the sepals, nearly or quite hypogynous, marcescent. Stamens

distinct, marcescent, usually as many as the petals and alternate with them,

rarely two to three times as many ; filaments capillaiy or flattened ; anthers

extrorse or innate ; cells distinct, or somewhat connivent above, opening

longitudinally, or rarely by a terminal pore. Ovary composed of two to

five united carpels, one-celled
;
placentas parietal, or filling the base of the

cell ; styles two to five, usually distinct or united at the base merely, each
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two-parted or multifid and pencil-shaped; sometimes all united into one.

Capsnle two- to five-valved, loculicidal, with the valves placentiferous in tlie

middle, or indehiscent Avith the placenta at the base, many- (rarely few-)

seeded. Seeds anatropous ; testa sometimes arilliform. Embryo short, at

the base of cartilaginous or fleshy albumen. Herbs, or rarely suffrutescent

plants (growing in wet places or swamps). Leaves alternate or crowded,

entire, commonly furnished with glandular hairs, with a circinate vernation

(except Dionsea) ; stipules none, or in the form of a tuft or fringe of

scarious hairs at the base of the petioles. There are eight genera, with

about ninety species, of which three genera and thirteen species are North

American. Tribe 1. Droserem. Seeds with albumen. Styles one or many.

All the stamens fertile. Examples : *Drosera, "^Dionsea. Tribe 2.

JPamassiece. No albumen. Stigmata sessile. Some of the stamens sterile.

No glandular hairs. Example : *Parnassia. The most remarkable species

of the order is Diongea muscipula or Yenus' Fly-trap, a plant only found

within a limited district in North and South Carolina. The two halves of

the leaf are articulated on the midrib, and have a fringe of stiif hairs which

interlace when the leaf is folded. Each half is furnished with two or three

irritable hairs, which, when touched by an insect, cause the sudden closing

of the leaf and the consequent impalement or imprisonment of the intruder.

Species of Parnassia are known as Grass of Parnassus.

Order 204. Yiolaceje, the Yiolet Family. Sepals five, persistent, usually

elongated at the base, aestivation imbricated. Petals five, hypogynous,

equal or unequal, generally withering, gestivation obliquely convolute.

Stamens five, alternate with the petals, sometimes opposite to them, inserted

on a hypogynous torus ; anthers dithecal, introrse, often cohering, with a

prolonged connective sometimes spurred ; filaments dilated, two of them in

the irregular flowers having an appendage at their base. Ovary unilocular,

with many (rarely one) anatropal ovules ; style single, usually declinate,

with an oblique hooded stigma. Fruit a three-valved capsule, dehiscence

loculicidal, placentas on the middle of the valves. Seeds 00 or definite
;

embryo straight, erect, in the axis of a fleshy j)erisperm. Herbs or shrubs,

with alternate, rarely opposite leaves, having persistent stipules, and an
involute vernation. They are natives of Europe, Asia, and America. The
herbaceous species inhabit chiefly the temperate parts of the northern

hemisphere, while the shrubby species are found in South America and
India. They have been divided into two sub-orders :

Sub-order 1. Violeae^ with irregular flowers.

Sub-order 2. AlsodeiecB^ with regular flow^ers. There are fourteen known
genera, and 315 species. Examples : "'•Yiola, *Ionidium, Alsodeia, '^Solea.

North America possesses three genera, and about forty species. Yiola

tricolor is the origin of the varieties of Pansy and Heart's Ease.

Order 205. Cistace^, the Eock-Rose Family. Sepals usually five^

persistent, unequal, the three inner with contorted aestivation. Petals five,,

caducous, hypogynous, aestivation corrugated, and twisted in an opposite

direction to that of the sepals. Stamens usually 00, free, hypogynous
;

anthers two-celled, adnate. Ovary syncarpous, one- or many-celled ; style
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single ; stigma simple. Fruit capsular, three-, five-, to ten-valved, either

one-celled or imperfectly five- to ten-celled, with loculicidal dehiscence.

Seeds usually indefinite ; embryo inverted, either spiral or curved, in the

midst of mealy albumen ; radicle remote from the hilum. Shrubs or

herbaceous plants with entire, opposite or alternate, stipulate or exstipulate

leaves. They inhabit chiefly the southern regions of Europe, and the

north of Africa. Some of the species are remarkable for the irritability

of their stamens. Many of them yield a resinous balsamic juice, which

imparts viscidity to the branches. The resinous matter called ladanum or

labdanum, is yielded by Cistus creticus. Of the seven genera and 185

species wdiich are assigned to CistaceaB, I^orth America has twelve species,

and three genera.

Helianthemum vulgare (Europe) {])l. 68, fig. 8) ; J, the red flowering

variety.

Order 206. Flacourtiace.e, the Arnotto Family. Sepals four to seven,

slightly cohering. Petals equal to and alternating with the sepals, or

wanting. Stamens hypogynous, equal in number to the petals, or some
multiple of them. Ovary roundish, sessile, or slightly stalked ; style either

none or filiform ; stigmas several, more or less distinct ; ovules attached to

parietal placentas, which sometimes branch all over the inner surface of the

valves. Fruit one-celled, containing a thin pulp, either fleshy and inde-

liiscent, or capsular with four or five valves. Seeds numerous, enveloped

in a covering formed by the withered pulp ; albumen fleshy, somewhat oily
;

embryo axile, straight ; radicle turned towards the hilum ; cotyledons flat,

foliaceous. Shrubs or small trees, wdth alternate, simple, usually exstipulate

leaves, which are often dotted. The plants are chiefly natives of the

warmest parts of the East and West Indies, and of Africa.

Siib'Order 1. Flacoiirtianeoe. Placentas ramifying over the inner surface

of the fruit. Tribe 1. Flacourtieoe. Fruit dehiscent. Example: Flacourtia.

Trihe 2. Erythrosjyermece. Fruit indehiscent. Example : Erythrospermum.

S'tib-order 2. Bixaceai, Placentas narrow and running in lines along the

parietes. Tribe 3. Bixiece. Fruit dehiscent. Flowers hermaphrodite.

Example : Bixa. Tribe 4. Carpotrochea?. Fruit indehiscent. Flowers

often unisexual. Example : Carpotroche.

The entire order embraces thirty-one genera and eighty-five s])ecies, none

of them Xorth American. The most important is Bixa orellana, the plant

yielding arnotto. This is the reddish pulp surrounding the seeds, and is

used to color cheese, and for various red dyes.

Bixa orellana, Arnotto tree (South America) {pL 68, fig. 7) ; <^, a

flowering branch ; ^, anther ; c, pistil ; d^ e. capsule in verticle and cross-

section
; f^ burst capsule.

Order 207. Kesedaceje, the Mignonette Family. Calyx many-parted.

Petals four to six, unequal, entire, or lacerated, in the latter case consisting

of a broad scale-like claw, with a much-divided limb. Stamens ten to

twenty-four, hypogynous, attached to a glandular torus; filaments variously

united ; anthers bilocular, innate, with longitudinal dehiscence. Ovary

sessile, three4obed, one-celled, multiovular, with three to six parietal
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placentas ; stigmas three. Fruit either a unilociihir, many-seeded capsule,

opening at the apex, so as to render the seeds seminude, or three to six few-

seeded follicles. Seeds reniform, usually exalbuniinous ; enil)ryo curved
;

radicle superior ; cotyledons fleshy. Herbaceous plants, rarely shrubs, with

alternate, entire, or divided leaves, having gland-like stipules. Tliey

inhabit chiefly Europe and the adjoining parts of Asia. A few are found in

the north of India and south of Africa. The uses of the order are unim-

portant. Keseda luteola. Weld, yields a yellow dye. Reseda odorata is

the fragrant Mignonette. The Mignonette is rendered suflruticose by

preventing the development of its blossoms. This is the origin of the tret^

Mignonette, which is much cultivated in France. There are six known

genera and forty-one species, according to Lindley. Example : Keseda.

Ellimia ruderalis of California appears to be the only American represen-

tative.

Reseda luteola. Weld, or Dyer's rocket, Europe {jpl. ^%^ fig. 13) ; a^ ^,

flowers and leaf; c, flower; 6, capsule
;
/*, seed

; ^, flower from above.

Order 208. Capparidace^, the Caper Family. Sepals four, often more

or less cohering. Petals four, sometimes 0, cruciate, usually unguiculate

and unequal. Stamens hypogynous, four to six, or 00, but in general some

high multiple of four, placed in an elongated hemispherical and often

glandular torus. Ovary usually stalked ; style filiform, sometimes ;

ovules curved. Fruit unilocular, siliquseform, and dehiscent, or fleshy and

indehiscent, rarely monospermous, usually with two polyspermous placentas.

Seeds generally reniform and exalbuminous ; embryo curved ; cotyledons

foliaceous, flattish. Herbs, shrubs, sometimes trees, with alternate, stalked,

undivided, or palmate leaves, which are either exstipulate or have spines at

their base. They are found chiefly in warm countries, and are abundant

in Africa. There are 28 genera and 340 species. Six genera and eleven

species are natives of JSTorth America. Trihe 1. Cleomece. Fruit capsular.

Examples : "^Cleome, "^Polanisia. Tribe 2. Capjparecc. Fruit fleshy.

Example : Capparis. Not found in North America.

The flower buds of Capparis spinosa, a native of the south of Europe,

furnish capers. This plant is supposed to be the Hyssop of the

Scriptures.

Capparis spinosa. Caper plant {pi. QQ^ fig. 12) ; «, flowering branch ; ^,

capsule ; c, cross-section of ditto ; d^ seed.

Order 209. Crucifer^, the Cruciferous, or Creswort Family. Brassi-

caceae of Lindley. Sepals four, deciduous, the two latter ones gibbous at

the base. Petals four, hypogynous, alternating with the sepals, deciduous,

cruciate. Stamens six, tetradynamous, two shorter, solitary, opposite the

lateral sepals, occasionally toothed ; four longer, opposite the anterior and

posterior sepals, generally free, sometimes partially united and furnished

with a tooth on the inside
; anthers bilocular, introrse. Torus with green

glands between the petals and stamens and ovary. Ovary superior, with

parietal placentas, which meet in the middle, forming a spurious dissepiment

or replum ; stigmas two, opposite the placentas, or anterior and posterior.

Fruit a siliqua, or a silicula, rarely one-celled and indehiscent, usually
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spuriously two-celled and dehiscing by two valves, whicli separate from the

repluin, one- or many-seeded. Seeds campylotropous, pendulous, attached

in a single row by a funiculus to each side of the placentas
;
perisperm

none ; embryo with the radicle folded upon the cotyledons which are next

the placenta. Herbaceous plants, seldom undershrubs, with alternate leaves,

and yellow or white, rarely purple flowers, without bracts. This order is

well distinguished by having tetradynamous stamens. Most of the plants

belonging to the order are European. The species, however, are found

scattered all over the world.

Suh-ordsT 1. Pleurorhizece. Cotyledons accumbent. Radicle lateral.

Tribe 1. Ardbidece. Siliquose. Cotyledons plane, parallel with the straight

septum, linear. Examples : "^Cheiranthus, ^Nasturtium, ^Arabis. Tribe 2.

Alyssinew. Silicules separating in two plane or concave valves.

Cotyledons plane, parallel with the large and oval septum. Example

:

^Draba. T7'ibe 3. Thlasjpideoe. Silicules separating in two navicular

valves. Cotyledons plane, perpendicular to the straight septum. Example

:

*Thlaspi. Tribe 4. Euclidece. Silicula iudehiscent. Cotyledons plane,

parallel with the septum, which is sometimes wanting. Example : Euclidium.

Tribe 5. Anastaticem. Silicula longitudinally dehiscent, crossed by many
transverse septa. Cotyledons plane, parallel with the septum. Example :

Morettia. Tribe 6. CakilineoB. Silicula lomentaceous. Cotyledons plane,

parallel with the septum, when present. Example : Cakile.

Sub-order 2. JSFotorhizece. Cotyledons incumbent ; radicle dorsal. Tribe

7. Sisymhriem. Siliquose. Cotyledons plane, perpendicular to the septum.

Example : "^Sisymbrium. Tribe 8. CaraelinecB. Silicula separating into

two concave valves. Cotyledons perpendicular to the elliptic septum,

broader than high. Example : ^Camelina. Tribe 9. Lepidinece. Silicula

separating into two navicular valves. Cotyledons parallel with the straight

septum. Example : ^Lepidium. Tribe 10. Isatidece. Silicula indehiscent,

one-locular, one-seeded. Examples : "^Thysanocarpus, Isatis. Tribe 11.

Anchoniece. Siliqua or silicula lomentaceous. Example : Morisia.

Sub-order 3. Orthoplocem. Cotyledons conduplicate ; radicle dorsal.

Tribe 12. Brassicece. Siliquose. Examples : Brassica, Sinapis. Tribe 13.

Yellece. Silicula separating into two concave valves. Septum elliptic.

Example : Yella. Tribe 14. PsychiaecB. Silicula separating into two

navicular valves. Septum straight. Example : Schouwia. Tribe 15.

ZillecB. Silicula indehiscent, with one or two one-seeded cells. Example :

Zilla. Tribe 16. Bwphanece. Siliqua or silicula lomentaceous, the joints

one- or few-seeded. Example : Raphanus.

Sub-order 4. Spirolobece. Cotyledons twice folded; radicle dorsal.

Tribe IT. Buniadece. Silicula indehiscent, divided into four one-seeded

cells by one longitudinal and one transverse septum. Example : Bunias.

Tribe 18. Erucariece. Silicula lomentaceous, the lower joint two-celled,

the upper one-celled. Example : Erucaria.

Sub-order 5. Diplecolobece. Cotyledons three times folded ; radicle

dorsal. Tribe 19. Senebieriece. Silicula didymous, of two one-seeded

.cells. Example : Senebieria. Tribe 20. SubulariecB. Silicula separating
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into two valves, septum elliptical, cells many-seeded. Example : Snbularia.

Tribe 21. HeliophilecB. Siliciila elongated or oval, se])arating into two

plane valves ; septum straight or oval, cells man3^-seeded. Example

:

Heliophila.

The entire order includes about 173 genera, with 1600 species. Of these

40 genera and 240 species are North American. There are no truly

poisonous plants in the order, the characteristics lying in the possession of

anti-scorbutic and stimulant properties, with some acridity. Brassica

oleracea is the stock from which all the varieties of cabbage are derived.

B. rapa is the common turnip ; B. campestris, the Swedish turnip. Sea-

kale is Crambe maritima. The seeds of Sinapis nigra furnish table mustard
;

and of S. alba, white mustard. The Horse-radish is "Cochlearia (Armoracia)

rustica ; Isatis tinctoria furnishes Woad ; I. indigotica, Chinese Indigo.

The Kadish and Cress also belong here.

Sinapis alba. White Mustard {pi. Qid.,
fig. 11) ; <2, J, leaf, flowers, and

fruit ; c, sexual apparatus ; d^ siliqua ; 6, ditto opened
;
/*, ^, seed.

Order 210. Fumariace^, the Fumitory Family. Sepals two, deciduous.

Petals four, cruciate ; one or both of the two outer gibbous at the base, the

two inner cohering at the apex. Stamens hypogynous, usually six,

diadelphous ; anther of middle stamen of each parcel bilocular, outer ones

unilocular. Ovary free, one-celled ; style filiform ; stigma w4th two or

more points ; ovules amphitropal. Fruit either an achsenium, or a two-

valved, two-seeded capsule, or a many-seeded siliqua. Seeds crested
;

albumen fleshy ; embryo minute, excentric. Herbaceous plants, with a

watery juice, and alternate, multifid leaves. Although at the first sight

very unlike the Poppy family, the Fumitories resemble this order in their

deciduous sepals, in their seeds, and in many cases in their fruit. The two

outer unilocular stamens of each parcel may be considered as forming one

perfect stamen, thus making the whole number four. They are found

chiefly in northern temperate latitudes. They are said to be bitter and

diaphoretic in their properties. Lindley notices 15 genera, including 110

species. North America has four genera and twelve species. Tribe 1.

Corydalem. Fruit siliquose, dehiscent, many-seeded. Examples : ^Dielytra,

*Adlumia, '^Corydalis. Tribe 2. Fumariece. Fruit siliculose, indehiscent,

many-seeded. Example: Fumaria.

Adlumia cirrhosa is the Alleghany vine of American gardens. Species

of Dielytra are vulgarly known as Dutchman's Breeches.

Order 210. Papaverace.e, the Poppy Family. Sepals two, deciduous.

Petals hypogynous, usually four, cruciate, sometimes a multiple of four,

regular, rarely wanting. Stamens hypogynous, usually 00, sometimes a

multiple of four ; anthers dithecal, innate. Ovary solitary ; style short or

none ; stigmas two, or many and radicating ; ovules 00, anatropal. Fruit

unilocular, either siliquseform with two, or capsular with several parietal

placentas. Seeds numerous
; albumen between fleshy and oily ; embryo

minute, at the base of the albumen, with plano-convex cotyledons. Herbs
or shrubs, usually with milky or colored juice, having alternate exstipulate

leaves, and long one-flowered peduncles. The plants belonging to this

197



J 98 BOTANY.

order are chiefly European. The species, however, are found scattered

over tropical America, Asia, China, New Holland, Cape of Good Hope, &c.
Lindley mentions eighteen known genera, and 130 species. North America
has eleven genera, including sixteen species.

Tribe 1. Argemonece. Juice milky, colored. Sub-tribe 1. BocconiecB.

Petals none, or not wrinkled in the bud. Examples: ^Sanguinaria,

Bocconia. Sub-tribe 2. PapaverecB. Petals large, wrinkled in the bud.
Examples : Chelidonium, ^Argemone, "^Papaver.

Tribe 2. JEschsclioltzieoe. Juice watery. Sub-tribe 3. EJunemanniece.
Capsule bivalve. Examples : Eschscholtzia, -Dendromecon. Siob-tribe 4.

Platystemonece. Examples : Platystemon, *Meconella.

Opium is the concrete milky juice from the unripe capsules of Papaver
somniferum, or Poppy and its varieties. This plant is indigenous in

western Asia, but has become extensively distributed in other parts of the

world. The principal active principle of opium is morphia : others are

codeine and narcotine, with meconic and sulphuric acid. Sanguinaria

canadensis. Blood root or Puccoon, is well known for the red color of its

juice.

Papaver somniferum. Poppy {pi. QQ^ fig. 9) ; a^, a flowering branch ; J,

bud, a sepal removed
; c, pistil ; d^ capsule, opened at the side ; €, seed

magnified
;
/*, seed of natural size

; ^, stamen.

Chelidonium majus, Celandine (Europe) {pi. QQ^ fig. 10) ; «, 5, flower

and fruit branch ; c, bud ; 6?, flower ; e^ stamen
;
/*, pistil

; ^, capsule.

Okdek 212. SAKRACENiACEiE, the Sidesaddlc-flowcr Family. Sepals five,

persistent, imbricated in aestivation, often with coherent bracts outside.

Petals five, hypogynous, concave ; occasionally the corolla is absent, and
the calyx consists of four to six segments. Stamens 00 ; anthers adnate,

dithecal, introrse, with longitudinal dehiscence. Ovary free, tri-

quinquelocular ; style single ; stigma persistent, either a truncated point, or

large and peltate with five angles ; ovules anatropal. Capsule three- to five-

celled, with loculicidal dehiscence. Seeds very numerous, small, attached

to large placentas which project from the axis into the cavity of the cells

;

albumen copious ; embryo cylindrical, lying at the base of the seed ; radicle

pointing to the hilum. Herbaceous plants, found in boggy places, having

radical leaves, the petioles of which are folded, and cohere so as to form

ascidia or hollow tubes. Scapes one- or more-flowered. The plants are

found in North America and Guiana. Their properties are not known.

Lindley enumerates two genera, including seven species. Examples

:

Sarracenia, Heliamphora. All of these are North American, excepting

Heliamphora with one species, found in Guiana at considerable elevations.

Sarracenia pui*purea is the Sidesaddle flower of the northern States.

Order 213. Nelumbiace.^, the Water-Bean Family. Sepals four to five.

Petals numerous, in many rows. Stamens indefinite, in several rows

;

filaments petaloid ; anthers adnate, introrse, opening by a double longi-'

tudinal cleft. Torus large, fleshy, elevated, inclosing in hollows of its

surface numerous carpels. Nuts numerous, inserted, but loose, into the

depressions of the torus. Seeds one to two
;

perisperm none ; embryo
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inclosed in a vitellus, large with t,wo fleshy cotyledons. Aquatic her])s,

with showy flowers, peltate floating leaves, and prostrate rootstocks, tbiiiid

in the temperate and tropical regions of the Old and New Worlds. Lindlev

enumerates one genus, including three species. Example: Nelumbium.

IS'orth America possesses one species, Kelumbium hiteum, found in ponds

and lakes of the southern and western States, more rarely in the middle and

eastern. The floating leaves are sometimes one to two feet in diameter.

The tubers, when boiled, furnish an agreeable food somewhat like tlio

potatoe, and are gathered by some Indian tribes.

Ordejj 214. Nymphjeace^, the Water Lily Family. Sepals usually four,

sometimes compounded with the petals. Petals numerous, often passing

gradually into stamens. Stamens indefinite, inserted above the petals into

the torus ; filaments petaloid ; anthers adnate ; introrse, opening by two

longitudinal clefts. Torus large, fleshy, surrounding the ovary more or less.

Ovary multilocular, many-seeded, with radiating stigmas ; numerous

anatropal ovules. Fruit many-celled, indehiscent. Seeds very numerous,

attached to spongy dissepiments; albumen farinaceous; embryo small,

inclosed in a fleshy vitellus, and situated at the base of the perisperm.

Aquatic plants, with peltate or cordate fleshy leaves, and a rootstock or

stem which extends itself into the mud at the bottom of the water. Lindlev

enumerates five genera, comprehending fifty species. Examples : ^''jSTymphaea,

^jSTuphar, Victoria, Euryale. Nymph^ea odorata is the white Water Lily

found in various parts of the United States. Nupliar advena is the common
Splatter-Dock. There are two other species in l^orth America, one more

northern, the other more southern. Schomburgh has recently discovered a

new genus Victoria in Guiana, the flowers of which are a foot in diameteiv

the leaves from four to six and a half feet.

ISTymphgea lotus (Egypt) (^Z. 58, 59,/^. 9).

Okdee 215. CABOMBACEiE, the Water Shield Family. Sepals three to

four. Petals three to four, alternate w^ith the sepals. Stamens hypogynous,

arising from an inconspicuous torus, two or three times the number of the

petals ; anthers linear, introrse, continuous with the filament. Carpels two

or more ; stigma simple ; ovules orthotropal. Fruit indehiscent, tipped with

the indurated styles, containing one or two pendulous seeds. Embryo small,

inclosed in a vitellus (the sac of the amnios), and placed at the base of a

fleshy perisperm. American aquatic plants, with floating peltate leaves.

Lindley mentions two genera, including three species. Examples : Cabomba,

^Brasenia. Of the two known genera, Cabomba has two species in Guianu

and one in the southern United States. Brasenia with one species (B.

peltata) is found in Korth America, and possibly in New Holland.

Order 216. Beeberidace^e, the Barberry Family. Sepals three, four, to

six, deciduous, in a double row. Petals hypogynous, equal in number to the

sepals, and opposite to them, or twice as many, often having an appendage

at the base on the inside. Stamens equal in number to the petals, and

opposite to them ; anthers adnate, bilocular (dithecal), each of the loculi

opening by a valve from the bottom to the top. Carpel solitary, unilocular,*

containing two to twelve anatropal ovules ; style sometimes lateral ; stigma
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orbicular. Fruit baccate or capsular, inclebiscent. Albumen fleshy or

liorny ; embryo straight, sometimes large. Shrubs or herbaceous perennial

plants, with alternate, compound, exstipulate leaves. The true leaves are

often changed into spines. Found chiefly in the mountainous parts of the

temperate regions of the northern hemisphere. Tribe 1. Berheridem,

Embryo in the axis, and occupying nearly the whole length of the albumen.

Shrubs. Example: '-^Berberis. Tribe 2. NandineGe. Embryo minute at

the base of the albumen, often oblique with respect to the hilum. Perennial

herbs. Examples : ^Leontice, ^Podophyllum,

Lindley enumerates twelve genera with one hundred species, of which
seven genera with eleven species belong to North America. Berberis

vulgaris and canadensis constitute the Barberry plant, known for the acidity

of the fruit, which is caused by the presence of oxalic acid. Podophyllum
peltatum is the May-apple.

Berberis vulgaris, Barberry (Europe) (^?. 68, ^y^^. 5); a^ flowering branch

;

J, a flower ; c, calyx and pistil ; d^ stamens ; ^, berry
; y, longitudinal section

of a berry
; ^, the seed.

Ordee 217. Menispekmace^, the Moon-Seed Family. Flowers usually

unisexual (often dioecious). Sepals and petals similar in appearance, in one

or several rows, three or four in each row, hypogynous, deciduous. Stamens

monadelphous, or occasionally free ; anthers adnate, extrorse. Carpels

solitary or numerous, distinct or partially coherent, unilocular ; ovule

solitary, curved. Fruit a succulent, one-seeded, oblique or lunate drupe.

Embryo curved or peripherical ; radicle superior ; albumen fleshy, sometimes

Avanting. The plants of this order are sarmentaceous or twining shrubs,

with alternate leaves, and very small flowers. The wood is frequently

arranged in wedges, and hence the order was at one time put under the

division called Homogens by Lindley. The order is common in the tropical

parts of Asia and America. There are twenty-three known genera,

including 202 species. Examples : '^'Menispermum, Cissampelos, '^Cocculus.

Two genera with three species represent this order in JSTorth America.

The Cocculus indicus of the shops is the fruit of Anamirta cocculus.

Although highly poisonous, it is employed by some brewers to give

bitterness to porter. It is also nsed to intoxicate and capture fish.

Order 218. Anonace^, the Custard-Apple Family. Sepals three or four,

persistent, often partially cohering. Petals six, hypogynous, in two rows,

coriaceous, with a valvate aestivation. Stamens indefinite (very rarely

definite) ; anthers adnate, extrorse, with a large four-cornered connective.

Carpels usually numerous, separate or cohering slightly, rarely definite
;

ovules anatropal, solitary or several, erect or ascending. Fruit succulent

or dry, the carpels being one- or many-seeded, and either distinct or nnited

into a fleshy mass ; spermoderm brittle ; embryo minute, at the base of a

ruminated perisperm. Trees or shrubs, with alternate, simple, exstipnlate

leaves, found usually in tropical countries. Lindley enumerates 20 genera,

including 300 species. Examples : Anona, LTvaria, Gualteria, ^Asimina.

There are four species of Asimina in the United States. One of these, A.
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tribola, is the Papaw of the western and middle States. Anona cherimolia

furnishes the Cherimoyer of Peru. The lancewood in so much request for

carriages, tishing-rods, &c., is furnished by Duguetia quitarensis, a native of

Guiana.

Anona squamosa, Anona, West Indies {jpl. 68, fig. 3) ; «, flowering

branch ; 5, receptacle ; c, stamen ; «f, fruit in section ; <?, seed
;

/*, ditto in

section.

Order 219. Magnoliace^e, the Magnolia Family. Sepals two to six,

usually deciduous. Petals two to thirty^, hypogynous, often in several rows.

Stamens indefinite, distinct, hypogynous : anthers adnate, dehiscing longi-

tudinally. Carpels numerous, one-celled, arranged upon a more or less

elevated receptacle ; ovules anatropal, suspended, or ascending ; styles

short. Pruit consisting of numerous distinct or partially coherent carpels,

which are either dehiscent or indehiscent, sometimes samaroid. Seeds,

when ripe, often hang suspended from the carpels by a long, slender cord

;

embryo minute, at the base of a fleshy j^erisperm. Trees and shrubs, with

alternate coriaceous leaves, and deciduous convolute stipules. They
abound in North America, and some species occur in South America,

China, Japan, I^Tew Holland, and I^ew Zealand.

Sub-order 1. MagnoUece. Carpels spicate on the elongated torus.

Anthers long. Scales of the leaf-bud formed of convolute stipules.

Examples : Talauma, "^Magnolia, "^Liriodendron, Michelia.

Sub-order 2. Illiciece. Carpels in a single whorl, anthers short. Leaves

with transparent dots. Examples : Tasmannia, Drimys, '^Illicium,

Sub-order 3. Schizandrece. Flowers monoecious, or dioecious. Pistils

imbricated, spicate, or capitate. Stamens in a cluster, monadelphous, or

distinct. Stipules none. Leaves entire or toothed. Stems often sarmen-

tose. Mucilaginous, the seeds aromatic. Examples : Sphserostemma,

*Schizandra.

The order, according to Lindley, contains eleven genera and sixty-five

species, of which three genera and ten species are Korth American. The
Magnolias belong principally to the United States and to China. Magnolia

grandiflora has flowers six to eight inches in diameter. M. macrophylla

has leaves from one to three feet in length. The cucumber tree of the

middle States is M. acuminata. M. glauca is a small species found in wet

places along the Atlantic coast, and possessing very fragrant white flowers.

Winter's bark is obtained from Drimys winteri, or aromatica, brought from

the Strait of Magellan, in 15Y9, by Captain Winter. Liriodendron

tulipiferum is the American Tulip tree, or Poplar, which furnishes the

valuable cabinet wood, known as poplar. (The wood of Populus, or the

true Poplar, is unfit for manufacturing purposes.) Several species of

Illicium or Anise are found in the United States.

Illicium anisatum. Star Anise, China and Japan {j)l. 68, fig. 2) ; «,

flowering branch ; J, flower from above ; c, pistil and stamens ; d^ stamens

;

^, pistil
; y, seed vessels

; ^, seed.

Magnolia grandiflora. United States {pi. 68, fi^. 1) ; <2, leaves and
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flower ; ^, a capsule burst, and a seed hanging out bj the funiculus ; c, d^

seeds.

Order 220. Dilleniace^, the Dillenia Family. Sepals five, persistent.

Petals ^\Q^ deciduous, in a single row. Stamens indefinite, hypogynous,

either distinct or combined into bundles ; filaments dilated at the base or

apex ; anthers adnate, introrse, with longitudinal dehiscence. Ovaries

definite, more or less distinct, with a terminal style and simple stigma

;

ovules ascending. Fruit of two- to five-capsular, or baccate unilocular

carpels, which are either distinct or coherent. Seeds irillate, several in

each carpel, or only two, or one by abortion ; testa (spermoderm) hard

;

embryo straight, minute, at the base of fieshy albumen. The plants of the

order are trees, shrubs, or undershrubs, having alternate, exstipulate,

coriaceous, or rough leaves. They are found chiefiy in Australasia, Asia,

and the warm parts of America. They have astringent properties, and
some of the species afford excellent timber. Lindley enumerates 26 genera,

including 200 species. Tribe 1. Dilleniem. Anthers with linear cells.

Australasian species. Example: Dillenia. Tribe '^, Delimece, Anthers

with rounded cells. Species mostly American, some few Asiatic or African.

Example : Delima.

Order 221. KAmiNcuLACE^, the Crowfoot Family. Sepals three to six,

frequently ^yq^ deciduous. Petals five to fifteen, rarely abortive, sometimes

anomalous in form, occasionally with scales at the base. Stamens usually

indefinite, hypogynous ; anthers adnate ; carpels numerous, one-celled,

distinct, or united into a single many-celled pistil ; ovary containing one

anatropal ovule, or several united to the inner edge. Fruit various, either

dry achaenia, or baccate, or follicular. Seeds albuminous, erect, or

pendulous ; albumen homy ; embryo minute. Herbaceous, suffruticose, or

rarely shrubby plants, having alternate, or opposite, simple, much-divided

leaves, with dilated sheathing petioles. Juice watery. Hairs, if present,

simple. Tribe 1. Clematideoe. Calyx colored, with valvate aestivation.

Petals none or shorter than the sepals. Achgenia one-seeded, with the styles

much elongated and plumose, the seed pendent. Generally climbing shrubs

with opposite leaves. Examples: "^Clematis, "Atrogene. Tribe '^. Anemonem.

Calyx often colored, with imbricate aestivation. Petals none or plane.

Achaenia one-seeded, with styles often much elongated and plumose, with

pendent seeds*. Herbs with leaves usually radical, the cauline alternate

;

flowers often involucred. Examples : '^Thalyctrum, ^Hepatica, ^Hydrastis,

*Anemone. Tribe 3. ItanunGXile(E. Calyx with imbricated aestivation.

Anthers extrorse. Petals with a small nectariferous scale or gland at the

base inside. Seed erect, sometimes suspended. Herbs with the leaves

radical or alternate ; the flowers solitary, not involucred. Example

:

^Ranunculus. Tribe 4. Helleborece. Calyx with imbricated aestivation.

Petals none or irregular, often tubular or bilabiate. Carpels follicular,

many-seeded. Herbs with the leaves radical, or with the caulinary

alternate. Examples: ^Caltha, ^Trollius, Helleborus, ^Delphinium,

^Aconitum, "^Aquilegia. Tribe 5. Poeonieoe. Calyx with imbricate aesti-

vation. Petals plane or none. Carpels fleshy or capsular, often one-seeded
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by abortion. Herbs or undershrubs. Examples : ^'Actaea, '^Cimifuga,

Xantliorrhiza, ^Pa3onia.

The entire order embraces 41 genera with 1000 s})ecies, of which 20

genera and about 140 species are Korth American. Some species are more

or less poisonous. Aconitum napellus, or Monkshood, contains aconite. A.

ferox furnishes the well-known East Indian poison, called Bikh. The seeds

of Delphinium, or Larkspur, are used in some sections of country for

destroying vermin on the heads of children.

Pulsatilla pratensis, Europe {j)l. QQ^ fig. 3) ; a^ plant without the root

;

b^ stamens ; c, receptacle with the truit ; d^ section of the fruit.

Anemone hortensis, Garden Anemone, Europe {pi, 66, fig. 2).

Clematis erecta, Europe {pi. 66, fig. 1) ; «, stamens ; h, achsenium ; c,

stamen ; d, achsenia together.

Adonis vernalis, Europe {pi. 66, fig. 5); a, flower branch ; h, a pistil

;

f, receptacle ; d, fruit.

Ranunculus acris, Europe {pi. 66, fig. 4); a, h, flowers, leaf, and fruit;

€, fruit.

Helleborus niger. Black Hellebore, Europe {pi. 66, fig. 6) ; a, h, leaf and
flower; c, receptacle w^ith nectaries, pistils, and one stamen, the rest

removed ; d, seed vessel ; e-g, seeds.

Aconitum stoerkianum, Europe {pi. 66, fig. 8); a, I, flower branch with
leaves ; c, vertical section of flowers ; d, stamen ; e, capsule

; /, seed
; g,

root.

Aquilegia vulgaris. Columbine, Europe {pi. 66, fig. 7) ; a, root leaf; h,

flower branch; c, cauline leaf; ^, pistils and stamens, only three of the

latter remaining; e, section of fruit; /, g, seeds.
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ZOOLOGY.
Plates 74-118.

General Introduction.

Zoology is a systematic exposition of animals according to their external

and internal structure, and the functions of their organs. The internal

structure can be frequently inferred from the external characters ; we may,

for example, determine the aliment of an animal, and the structure of the

digestive organs, by examining the teeth. This is, however, not sufficient

in all cases, so that it becomes necessary also to examine the internal parts,

because the relation between animals depends upon the entire organization
;

and this being well ascertained, the functions of the various organs can

generally be determined without much difficulty.

From the earliest period it was found necessary to group those animals

together which were observed to have certain natural characters in common.

We find, upon inquiry, that the endeavors to arrange animals systematically

have taken two principal directions, which have been named natural and

artificial classification. The former lias in view the classification of animals

upon the greater or less perfection of the various organs, among which

those connected with the circulation and oxygenation of the blood,

locomotion, and digestion, hold a prominent place ; the latter depends upon

a character or habit arbitrarily chosen, and independent of others. A
character, however, which may be regarded as unessential by one observer,

will be considered as of the greatest importance by another. In the earlier

stages of science, when the number of known species was comparatively

small, artificial methods were popular, because they were considered easy

of acquisition : now, however, it is found that they are calculated to give

superficial ideas ; and that to present the condition of zoological science in

its true light, a more philosophical system must be made use of.

Aristotle, whose great mind was master of many sciences, both moral and

physical, and whose works had an authority in Europe for many centuries,

second only to that of the sacred Scriptures, takes precedence, in point of

time, as the first systematic zoological observer. Born at Stagira, in the

year 383 before Christ, he became the instructor of Alexander the Great,

who formed a large collection of animals to enable him to pursue his investi-

gations. As a history of zoological systems forms no part of the plan of

this work, only a short outline of the most important periods will be

given.

Aristotle divides animals into such as have blood, and such as are

205



2 ZOOLOGY.

without it. The former comprehends the (A) Yertebrat^, and the latter

the (B) EvERTEBRATA of later authors. These are subdivided as follows

:

A.

imals which are Viviparous, - Mammalia.
" " " Oviparous,

with four feet, Eeptiles.

with two feet and wings, Birds.

without feet, Serpents.

with fins. Fishes.

B.

Animals without shells, - - - - - Worms.
'' with a soft shell, ----- Craes.
" with a calcareous shell, - . - Snails.

" with an articulate body, - - - Insects.

Pliny the elder, nearly four hundred years later, compiled an extensive

work on natural history, but without offering a system, or adding any

original matter of scientific value, although the large collections of living

animals in Rome must have afforded him many facilities for study.

Galen paid more attention to the internal stinicture than to the formation

of a system ; and from his time, A.D. 200, to the fifteenth century nothing

was done of any account.

Belon, the reviver of natural history in modern times, was born in 1517,

and after travelling three years in Europe, Egypt, Greece, and Asia Minor,

at the expense of the bishop of Mans and Clermont, and the cardinals of

Tournon and Lorraine, he returned to Paris in 1550 with a large collection,

when he published his works.

RoNDELETius, a mcdical professor at Montpellier, published a work in

1554, on Ichthyology ; and another appeared in the same year, upon the

same subject, by Salviani, a Roman physician.

Conrad Gesner, a physician born at Zurich, in 1516, published an

extensive history of animals in 1585.

Aldrovandi, a professor of Bologna, born in 1525, was the author of

fourteen folio volumes, published between 1599 and 1640.

Mouffet's T/ieah'um insectorum^ the earliest English zoological w^ork,

was published in 1634. Most of the authors of this period repeated the

fables of Pliny, or were deceived by those who sold factitious curiosities, a

remnant of which still remains in the occasional appearance of a stuffed

:mermaid or impossible fossil. It was not until the appearance of Linnaeus

that natural science was placed upon a permanent basis. Born in Sweden,

.in 1707, he was at first intended for the Church, but subsequently studied
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medicine, suffering much from destitution during the period of his studies.

In 1732 the University of Ui)sal sent him upon liis celebrated Lapland

tour. After this he taught mineralogy, and in 1735 took his medical

degree.

LtNN^us, whose great mind embraced the three kingdoms of nature,

established the artificial method ; since he indicated and arranged animals,

plants, and minerals, by means of a few characteristics, enabling every

naturalist to find a special name for each animal—a method which should

as much as possible serve as a complete catalogue, convenient for ascer-

taining the names of known species, or of intercalating such as might be

unknown. His classification is briefl}^ as follows :

1. Animals whose heart has two ventricles and two auricles ; blood warm
and red.

Viviparous. Mammalia. Oviparous. Aves (Birds).

2. Animals whose heart has one ventricle and one auricle ; blood cold

and red.

With lungs. Amphibia (Reptiles). With gills. Pisces (Fishes).

2. Animals with one ventricle and no auricle ; blood cold and yellowish.

With antennae. Insecta (Insects). With tentacles. Yekmes
(Worms).

The Linnsean Yermes included Intestina, Mollusca (not those of later

authors), Testacea, Zoophyta, and Infusoria.

The impulse which Linnaeus gave to the study of nature resulted in large

collections formed in exotic regions chiefly by his disciples, among whom
were Thunberg, Forskol, Spaarman, Hasselquist, and Osbeck ; and as these

collections contained many species which could not be properly arranged

according to his system, the want of a more natural one was soon felt, and

this was finally supplied by the immortal Cuvier, who laid the foundation of

a natural classification in a deep study of the entire structure of the animal

frame ; showing, for example, how the characters of an unknown fossil

animal might be determined from a few bones.

CuYiER was born in 1769, at Montbeillard, on the Alaine, in France, then

belonging to the house of Wiirtemberg ; and died in 1832, aged sixty-three.

The national museum at Paris, the first in Europe, was the chief scene of

his triumphs. He divides animals into Yertebkata and Invertebeata,

separating the first into Ifammalia or beasts ; Aves or birds ; Reptilia or

reptiles ; and Pisces or fishes. The Invertebrata he separates into Mollusca

or shellfish ; Articulata or insects, &c. ; and Madiata^ including starfish

and some heterogeneous materials.

The most recent mode of determining the relative station of animals, is

that employed by Agassiz, founded upon the development of the young from

the ovum ; a mode which, in the hands of this distinguished professor, has

in some cases furnished more certain results than the consideration even of

the nervous system.

Zoology is distinguished as general and special. The former compares
the internal and external structure of animals, not only to undei-stand the

,

phenomena of animal growth and life, but also to unravel the laws
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according to which the organs are developed from the lowest to the highest

classes which associates it with comparative anatomy and physiology ; the

latter compares individual animals with each other to determine the

peculiarities of individual species, treating of their character and habits.

The attempt has been frequently made to arrange animals in a regular

scale from the lowest to the highest, under the impression that each animal

must have an equal, a higher, or a lower organization when compared with

others. This might be the case if there were only one set of organs ; but

as there are many, an animal may have a simple organization in one, and a

complicated one in another. Thus by their organs of locomotion and general

economy, insects would be placed above mollusca, whilst the latter are

allied to the higher orders by their circulation. One proposes to arrange

animals in a series of parallel lines, whilst another thinks that their affinities

will be best shown by arranging them in a circle. The entire organism

being moved through the nervous system, this has more recently received a

great share of attention ; and although it has proved satisfactory to a

certain extent, it is at times difficult to make safe deductions from variations

in the details. Under these circumstances, there are to be found those who,

like Dumeril and Swainson, think that external characters are sufficient for

the classification of animals, as it is through these that they are placed in

communication with external nature. Blainville makes the external organs

the basis of his twenty-five divisions ; considering their position, the skin

and its appendages, and the structure and nses of the limbs.

There are many important affinities between plants and animals, as we
have already mentioned in the introduction to Botany. One of the most

important of these has been discovered in modern times, by means of the

improved microscope. Thus it has been shown that the structure and

growth, as well in animals as in plants, is due to cells. There are, besides,

other points of similarity, which will be stated further on.

It is still doubtful whether certain organisms belong to plants or animals,

there being grounds upon each side of the question. Some animal pro-

ductions, as corals, were at an early day regarded as plants ; whilst certain

vegetable productions have, until a recent period, been considered animals,

and indeed some are still considered such. These doubtful organisms are

to be found chiefly among the low and minute forms which require a

microscope for their investigation. In the case of sponges, sti'ong argu-

ments have been brought forward upon both sides, by acute observers who

have examined them in a living state, for the sponge of commerce is a

mere skeleton.

At first view, animals and plants would seem to be sufficiently separated

by the respiration ; as the former breathe and assimilate oxygen and expel

carbonic acid gas, whilst in the latter this operation is reversed. This

view of a contrary action is, however, not strictly correct, because in

animals respiration must continue without intermission, whilst plants breathe

inwards by day and outwards by night. Leaves and spiral vessels are the

breathing organs of plants
;

gills, trachese, and lungs, those of animals.

With regard to nutrition, animals and plants are nourished by extraneotis
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materials suitable to their organization, which are taken up and distributed

by vessels, which do not correspond, however, except that tliose of plants

may be considered similar to the alimentary canal of animals. In certain

plants, as in Chelidonium and Yallisneria, a kind of circulation has been

observed.

A still greater relation appears in the propagation of animals and plants,

which frequently takes place in both kingdoms by means of spontaneous

division, and the growth of the separating shoots or buds, as in the case of

the creeping roots, and the shoots of many plants ; and also in some animals,

where numerous stems united by a common base, give rise to others

which become separated and commence an independent existence, as in the

polypi. The spontaneous division of the infusoria belongs to this mode of

reproduction. Plant and animal eggs can also be brought into comparison

with each other, if the lower orders of both be taken for this purpose. The

phenomena of vegetable life which are also present in the animal kingdom,

may be stated as follows :

1. The ability of individual portions when detached to grow and live

independently, and even to originate others. Many plants can be increased

by cuttings, and it is well known that pieces cut from fresh water polypi

will grow and form perfect individuals.

2. As plants always produce new shoots, so in the corals are similar parts

produced ; and as a tree placed with its top in the ground may produce

leaves and blossoms from the upturned roots, so the base of a sertularia

may become the head by producing young polyps.

3. The formation of buds happens in both kingdoms, of which the polypi

again aftbrd examples.

4. In plants we also find traces of irritability, like the movements of the

mustard plant when touched. Animals and plants are both subject to

sleeping and waking.

5. Plants and animals undergo metamorphosis, and sustain malformation
and disease, which sooner or later result in death, after which both are subject

to fermentation and putrefaction.

6. Plants and animals, and their organs, are developed gradually according
to a certain plan. As the root and stem are formed out of the seed, and the

leaves from the cotyledons, until at length the flower and its component
parts are produced, so we find the several organs of the animal body to be
formed from the membrane of the yolk.

7. As there are plants which live but a few days, ar even hours, like

many fungi, so there are animals, as the ephemera. Most plants, like most
insects, live but a single summer. On the other hand, plants as well as

animals may attain a very great age, and examples are not rare of trees a
thousand years old. Animals also become very old, although it is difticult

to arrive at any certain conclusion upon this point. There is reason to

believe that the crevish or river crab (Astacus) lives about twenty years

;

the honey bee ten yeai*s ; the pike several centuries ; carps and eels a century
;,

crocodiles and tortoises, whose growth continues during a long period,

probably attain a very great age ; a toad was waJtched in a house for thirty-
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bix years ; chickens live from twenty to thirty years
;
parrots, ravens, and

swans, from eighty to one hundred ; a goose lived to near one hundred

;

an ass thirty-six; and a horse sixty. The colossal mammalia may live

several centuries.

8. Plants and animals are subject to hybernation, a phenomenon which

we find especially in the polar and temperate zones, partly on account of

the absence of the necessary heat, the deficiency of the means of subsistence,

but also on account of a peculiar organization. In this condition plants

lose their leaves and animals fall into a continued death-like sleep, concealed

in holes and caves. All the functions are limited to their minimum. In

hot regions we find a corresponding summer repose in animals and plants,

connected w^ith the great heat and aridity of the season. Then many
tropical plants shed their leaves ; crocodiles lie in the mud apparently dead,

land shells close their aperture by a diaphragm ; and certain freshwater

species bury themselves at the bottom of ponds which become desiccated,

until the return of the rainy season calls them to renew^ed life.

9. Plants, like animals, exhibit, under certain circumstances, great

tenacity of life. Seeds of plants can preserve their germinating power for

a long time, that of beans lasting one hundred years or more. An onion

found in the hand of an Egyptian mummy germinated after an interval of

not less than two thousand years, and the same thing happened with some
cereal grains. The eggs of infusoria seem to aftbrd a parallel in the animal

kingdom. The examples cited of living toads found embedded in solid

stone have not been sufficiently well authenticated to be admitted as facts,

nor have the species thus said to be found ever been described or named.

10. Plants and animals become degenerate, as in the case of cultivated

vegetables, which are sometimes quite unlike their original species.

11. There are living plants and animals which are capable of giving

light in the dark, as some of the former w^hich grow in subterranean

passages, certain roots, and the blossoms of certain orange-flowered plants.

Many animals, as the Medusas and fire-flies, emit a phosphorescent light.;

and it is v/ell known that decaying animal and vegetable matter is luminous

under certain circumstances.

But notwithstanding the various relations between plants and animals,

there are still essential differences which it is sufficient merely to allude to

here. The most essential distinction lies in the free will of the animal, and

the power to make use of it in voluntary motion ; and the presence of

nervous matter to convey sensation. A mouth, muscles, bones, and organs

of sense, are not present in any plant. Animal heat, electricity, and art,

have no parallel among vegetables.

Instinct is peculiar to animals, like that of migration, defence, the

constructions of bees and wasps, the expeditions of war and to make slaves

which ants undertake, &c. Instinctive actions are not taught, although a

permanent habit may become an instinct. The young duck swims at once,

the young snapping turtle bites when taken from the egg^ and a harmless

serpent without fang or rattle will vibrate its tail like a rattlesnake,

producing a similar sound among dry leaves. The brain of the young is
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modelled upon that of the adult, and where the scale of ideas is limited,

they must be as essentially hereditary as the external forrn.^^ An English

writer endeavors to found a distinction between instinct and reason, by

citing the case of a young animal, as a monkey, being terrified by one of

its natural enemies, as a large serpent, when seen for the first time, whicli

would not be the case with a young human being. Nevertheless, if man
were for ages subject to be devoured by a large reptile, watching and

caution would at length become habitual, and be transmitted as an instinct.

The brain of the young is not necessarily that of the adult, but that of the

adult at an earlier stage. So a quality or habit is not always transmissible

from a parent to its immediate offspring, but it may appear in a more

distant descendant, by a kind of " alternation of generations." Colonel

Hamilton Smith considers the spotted horse as an original Asiatic race

with which the ordinary breeds were sometimes crossed, and he thus

accounts for the occasional appearance of examples of it. The original

race is mild and intelligent, which is one reason for its frequent use in

equestrian exhibitions.

One of the most important inquiries in the history of animals and plants,

is that which relates to their distribution. That of the latter has been

treated of under Botany ; and as regards animals, our contracted space

limits us to the following general view.

There are both aquatic and terrestrial animals, the number of which may
perhaps be equal ; but there are also species which can live both in water

and on land, as many of the amphibia, and some other vertebrata. Some
aquatic animals live partly in fresh, and some in salt water ; but there are

others which leave the sea to spawn in the fresh water, as the salmon.

In the sea itself there are several regions depending upon the depth. Some
marine animals live near or at the surface, others upon the bottom, in some

cases within certain limits as to depth. Many land and sea animals live

only as parasites upon or within others. Some species have a peculiar

parasite, while others support several kinds.

Zoogeography, or the geographical distribution of animals, teaches the

circumstances and positions under which animals occur, both as regards

individual species, genera, or larger groups. The chief circumstances

which seem to control animal distribution, are temperature, elevation, and

natural barriers ; whence it results that not only the continents, but much
smaller regions, have their peculiar fauna. In proceeding from the tropics,

species will be found to diminish rapidly. Some animals are circumscribed

within very narrow limits, being confined to a single locality, as the curious

reptile genus Amblyrhynchus to the Galapagos islands, or the Aurochs

(Bison priscus) to a single forest in Russia. The genus Bradypus (sloth)

and Dasypus (armadillo), Auchenia (llama), are confined to South America ;

the Marsupialia (possum, &c.) to America and Australia, and the Zebras to

Africa. Others are more widely spread, as the dogs, bats, mice, c^c.

* These views are favorable to the doctrine of innate ideas, which is generally opposed by

speculative reasoners.
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Lihellula {jpl. 74, Jig. 44) ferruginea occurs from Spain to Java. Peltis

pusilla, a coleopterous insect, inhabits China, Madagascar, and Brazil.

The brightest colored and the larger forms of animal life are generally

found in the warmer zones, as the large crocodiles and gigantic serpents

among reptiles, and the lions and tigers among cats. There are, however,

some exceptions, as some of the largest whales inhabit cold climates, whilst

the American mastodon was larger than any recent elephant.

Man exercises considerable influence upon the distribution of animals.

Cultivation, and the removal of forests, together with hunting and fishing

upon a large scale, drive them to other localities, and reduce their numbers

;

whilst steam navigation causes certain species of fish to leave rivers in

other respects well adapted to them. For his own use, man transports

various domestic animals, some of which, like the horee and ox in South

America, have formed large wild herds. Goats and dogs occur similarly in

certain islands. Some animals have been so long domesticated, that the

original stock is unknown, if it still exists, as in the case of the cat and

camel.

The animal kingdom is usually separated into two large sections by the

presence or absence of an internal skeleton ; a separation, however, which

is not natui'.al, as the two sections are not of equal value, as will appear

when we speak of the divisions. The essential part of such a skeleton is

the spine, composed of a series of vertebrae, w^hence the animals provided

w^ith it are named Yertebrata ; and those without it Evertebrata or

Invertebrate animals. The latter section is much the richest in genera and

species.; it is separated into three great divisions (the Yertebrata forming

another) and many minor groups ; and, from the difficulty which they

present, there still remains a good deal of uncertainty in the classification

of certain portions. The following sketch, together with jpl. 74, represents

the orders according to the classification of Ciivier somewhat modified, and

generally in inverse order.

Instead of an internal skeleton, many of the evertebrate animals are

provided with a kind of external skeleton for the protection of the inner

soft parts. The chief distinction between them and the Yertebrata lies in

the, nervous system, which is not developed as a brain and spinal marrow,

but as a nervous ring round the oesophagus, or as a double chord, with bead-

like swellings at various intervals, as if the brain were divided into different

centres of vitality, giving rise to various nerves. Hence, in dividing an

insect into several parts, each seems to have nearly the same amount of

vitality. : Cuvier divides this section into three divisions, which are named
Radiata, Mollusca, and Articulata.

The Radiata are named from the arrangement of the parts around an

.axis somewhat as in plants, whence they are also called Zoophyta. The

Mollusca or soft animals, which include the shellfish, are characterized by

the soft pulpy and slimy nature of the body, which is inclosed in a kind of

mantle ; they are generally without regular limbs, and some are without a

head. Their power of locomotion is generally limited, and some are

altogether sedentary. The Articulata are distinguished by a ringed or

212



INTRODUCTION. 9

jointed body and limbs, the external part being the hardest, and partaking

of the nature of an external skeleton. They are generally provided with

well developed limbs, and are able to fly, run, and swim, witli great facility.

A few are without limbs. This division includes insects ; Crustacea, or

crabs ; Arachnida, or spiders ; and Annelida, or ringed worms.

Division I. Eadiata.

Class 1. Infusoria.

This class includes animals so minute that many of them cannot be seen

with the naked eye. They are named from being found in infusions of

organic matter. They are generally provided with vihrillcB^ or vibratile

organs, also named cilia^ which resemble a minute fringe of hairs, which

are constantly in motion, causing either locomotion of the animalcula, or

currents of water, which bring their food within their reach.

Order 1. Polygastrica {Homogenea^ Cuvier), to which has been attri-

buted a compound stomach, resembling a bunch of grapes, whence the

name applied by Ehrenberg, who made the supposed discovery. The

genus Monas {pi. 74, fig. 1) is an organized globule which moves by
rotation. Some authors think they are not animals, but the seeds of Algae.

The smaller kinds are only from one to two thousandths of a line in length,

so that a drop of water may contain half as many individuals as there are

human beings upon the earth, or five hundred millions of them.

Order 2. Rotifera, in w^hich the action of the vibrillse is supposed to

resemble a wheel in motion. They are now removed to the lowest position

among the Crustacea. PL 7^., fig. 2, Monocerca.

Class 2. Zoophyta.

This includes the abundant order of the coral animals, the naked Polypi

{fig. 4), of which the freshwater species are the best known. The sponges

{pi. 74:, fig. 3) have also been placed here. The classification given here

(that ofpi. 74) is not followed in the subsequent pages.

Order 1. Corallina. PI. 75, figs. 58, &c.
" 2. GrELATiNosA. PL 74:, fig. 4, Hydra.
" 3. Actinia. PL 77, figs. 5, 6.

Class 3. AcalepJicB.

This class includes the Medusae, Sea Jellies, Sea IS'ettles, &c. PI. 76,

fi^, 74, Aiirelia.

213



10 ZOOLOGY.

Order 1. Hydrostatica. PI. I^^fig. 5, Dijpkies.

" 2. AcALEPHiA. Medusa. PI. I^^fig. 6, Yelella.

Class 4. Echinodermata.

Radiated animals with a hard integument, like those on pl.liQ^figs. 60

to 71. Some have and some are without locomotive organs.

Order 1. Epedicellata. PI. ^^^fig. 7, Sipunculus.
" 2. Pedicellata. pi. ^4:^fig. 8, Holoihwria., Asterias, Echinus, &c.

Class 5. Intestina.

In this class (excluding the Annelida) Cuvier placed the intestinal worms,

and others which bear some resemblance to them, but which are not

confined to the internal parts of animals.

Order 1. Entozoa {Gavitaria, Cuvier). PI. 74:, fig. 9, Ligula.

" 2. Sterelmintha [ParencKymata, Cuvier). Fig. 10, Nemertes.

Division II. Mollusca.

Class 1. Acephala.

This class has no proper head, the mouth opening immediately into the

anterior part of the body. The gills are suspended upon each side of the

body. The Tunicata are without an external shell ; the Conchifera have a

bivalve shell.

Order 1. Tunicata. PI. 74:, fig. 11, Botryllus. PI. 77, fig. 3, Salpa.

" 2. Conchifera. PI. 74:,fig. 12, Ostrea. See dl^opl. 7Q,figs. 25-50.

Class 2. Gastropoda.

In this class locomotion is effected by means of a fleshy disk, called a

foot, upon the lower surface of the body. The orders are distributed

according to the structure of the branchiae. This class is abundant in

species, and includes the greater part of the univalve shells.

Order 1. CYCLOBRANcmATA. PI. 74:, fig. 13, Chiton.

" 2. ScuTiBRANCHiATA. *•' " 14, FissuTella.

" 3. TuBULiBRANCHiATA. " " 15, Yevmetus.

" 4. Ctenobranchiata. " " 16, Stromlms.
" 5. Heteropoda. " " 17, Carinaria.

" 6. Tectibranchiata. " " 18, Bulla.
'

" 7. iNFEROBRANcmATA. " " 19, PhylUdium,
" 8. IS^uDEBRANCHiATA. " " 20, Tritonium.
" 9. PuLMONATA. " " 21, Limnca.
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Class 3. Pteropoda.

In this class the organs of locomotion are a pair of fleshy, wing-like fins

at the sides of the neck. It includes but one order. PL 74, fig. 22, Clio.

Class 4. Cephalopoda.

The body is formed like a sack, the head is surrounded with long arms,

used for prehension and locomotion ; the eyes are large, and the mouth

armed with a strong beak. There is but one order in the class.

PI. U.fig. 23, Octopus. PI. 76, figs. 16, 17, 75, 76, 77.

Division III. Akticulata.

. Class 1. Annelida.

Worms with cold red blood, the body lengthened and divided into rings,

of which the first forms the head. Articulated feet are never present, but

many of the genera are provided with stiff movable bristles. I^early all

live in water; the Lumbricus (earth-worm) is, however, an exception.

Some live in tubes which they form in the bottom, some form them out of

agglutinated particles of sand, and others secrete a kind of shell. Some of

these, on account of the shell, have been thoughtlessly classified with the

Mollusca.

Order 1. Abranchiata. PI. 74, fig. 24, Hiimdo (leech).

2. DoRsiBRANCHiATA. " " 25, ApTiTodiU.

3. TuBicoLA. " " 26, AmpUtrite.

u

Class 2. Cirrhopoda.

This class was formerly included in the Mollusca, on account of the shell

;

its aflinities are, however, with the Crustacea. They are attached to stones,

corals, crabs, shells, the bottoms of ships, whales, and marine tortoises.

PI. 74, fig. 27, and^Z. 76, fig. 52, Anatifa. PI. 76, fig. 54, Balanus.

Class 3. Crustacea.

This class includes the articulata with articulate feet, which breathe by

means of gills. Their circulation is double. There are two pair of

antennae, and never less than five pair of feet, and there are frequently
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more. The integument is more or less hard, the eyes are either sessile or

elevated upon movable pedicles, as in the two highest orders. The
situation and form of the gills, the position of the head and tail, the structure

and number of the feet and parts of the mouth, afford characters for their

classification.

Order 1. Trilobita.
" 2. PcEciLOPODA. PI. 74, fig. 34, Caligus (parasitic).

" 3. Branchiopoda. '^ "
33, Cyclojps (waterflea).

" 4. IsopODA. " "
32, Oniscus.

" 5. L^MODiPODA. " "
31, Gyamus (whalelouse).

" 6. Amphipoda. " "
30, Talitrus.

'*'

7. Stomatopoda. " "
29, Squilla.

"
8. Decapoda. " "

28, Cancer.

Class 4. Arachnida.

This class is provided with articulate limbs, and includes spiders, mites,

and scorpions. They differ from insects in wanting antennse, in having

simple eyes, and in having the head coalescing with the thorax, and forming

the cephalothorax. The feet are generally eight in number, being but six

in insects ; they are not subject to a metamorphosis, but moult the skin

instead. The Pulmonaria (spiders and scorpions) breathe by a kind of

lungs, or pulmonobranchise ; the Trachearia (including the mites and some

small aquatic species) by tracheae, as in insects. Most of the Arachnida

are predaceous in their habits.

Order 1. Pulmonaria. PI. 74, fig. 35, Aranea.
" 2. Trachearia. " " 36, Chelifer.

Class 5. Insecta.

Insects have articulated feet, a dorsal vessel instead of a heart, and they

breathe through lateral spiracles, connected with two principal trachea?.

Some insects are apterous and some winged, the number of wings being

either tw^o or four. The four wings are of a similar texture in some, and

of a different texture in others. In the Coleoptera the posterior pair alone

are used in flight, the anterior pair being converted into covers for their

protection whilst at rest. The number of feet is six, except in the

vermiform centipedes and millipedes (Myriapoda), which have charactei's

intermediate to the true insects and the annelida ; and, indeed, they are

regarded by some as a distinct class. Insects undergo a more or less

complete metamorphosis, which, in the Myriapoda, is confined to an

increase of the number of segments and feet. Insects do not grow in this

perfect state, having attained their full volume previous to their final

transformation.
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Order 1. Myriapoda. PI. 74, fig. 37, Scolopendra.

2. Thysanura. " " 38, Lepisma.

3. Parasita. " '' 39, Pediculiis.

4. SucTORiA. " " 40, Pulex.

5. CoLEOPTERA. " " 41, Cavobus.

6. Orthoptera. " '* 42, Forficula.

7. Hemiptera. " " 43, Cimex.

8. Neuroptera. " " 44, Lihellula.

9. Hymenoptera. " " 45, Tenthredo.

10. Lepidoptera. '• " 46, Fi^7i6556».

11. DiPTERA. " " 47, Stomoxys.

Division IY. Yertebrata.

The Yertebrate Division of the animal kingdom, as has been already

remarked, includes animals with an internal articulated skeleton or

framework, capable of growth, supplied with blood-vessels and nerves, and

serving for the support of the soft parts ; and it is here that animals of the

greatest size are found. The body is divided into head, trunk, and organs

of locomotion, and the nervous system has attained its greatest concentration

in a single brain or nervous centre. The group of Yertebrata having the

same value as the previous Divisions, it is unnatural to consider it as

balancing the Evertebrata conjointly, and on this account it will be here

considered as a division including the following classes.

Class 1. Pisces.

In all fishes the blood is oxygenated by means of gills, which are

supported by a bony framework, named the branchial arches, which

generally amount to four. The external structure is adapted for inhabiting

and moving through the water. The air-bladder, although not concerned

in breathing, is really the homologue of the lungs in the higher classes. It

is not present in all fishes.

Fishes are divided into two series, according as the skeleton is

cartilaginous or osseous. In the former the organization is low, the ribs

are rudimentary, and in the lowest form the spine is a continuous line of

cartilage not yet divided into vertebrae. Tlie orders of cartilaginous or

chondropterygeous fishes are as follows

:

Order 1. Cyclostomata. PI. 74, fig. 48, Petromyzon.^ lampereel.

" 2. Selachii. " " 49, Bqualus., shark.

" 3. S-ruRiONEs. " " 51, Acipenser., sturgeon.

The osseous fishes, which are much the most numerous, are distributed

in the following orders :
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Order 1. Plectognathi.
" 2. LoPHOBRANCHn.
"

3. Apodes.
"

4. subbrachiata.
"

5. Abdominales.
"

6. acanthopterygh.

ZOOLOGY.

PL Y4, h^ 52, Orthagoriscus.

53, Hippocampus.

54, Anguilla^ eel.

^h^Pleuronectes; oQ^Merlangibs.

57, Cyprinus^ chub.

58, Xiphias^ swordfish.

Class 2. Beptil̂ a.

Reptiles are cold-blooded vertebrata, which breathe by means of lungs,

or lungs and gills. The heart is composed of a large ventricle with which

the two auricles communicate. The ventricle receives venous blood from

the system through the right am-icle, and oxygenated blood from the lungs

through the left one, so that both pure and impure blood are mixed in the

ventricle, previous to being sent through the system, a portion passing

through the lungs. This peculiarity of the circulation accounts for these

animals being cold-blooded, since in the animals with warm blood, one of

the two ventricles transmits unmixed oxygenated blood to the system.

The brain of reptiles is small, and exercises less influence upon the

system than in the higher classes, since they can live a considerable time

when it is removed. The body is naked or covered with scales, but these

are unlike those of fishes. The first order is named Batrachia by Cuvier,

and Amphibia by other authors, on account of their adaptation to breathing

both air and water at the same time, or at difierent periods of their life. In

some of the amphibia the gills are permanent {GnesiobrancMata)^ and in

others they disappear {Agnesioh^anchiata).

Order 1. Batrachia. PI. 74, figs. 59, SalamoMdra ; 60, Pana.
" 2. Ophidia. " "- 61, Vipera; 62, Boa.
" 3. Sauria. " " 63, Anguis; 64, OpJiisaums ; 65,

CJiirotes ; QQ., 67, CJialcides; 68, Bipes ; 69, Anolis ; 70,

Scincus; 71, Tilicua; 72, Chamoileo ; 73, Ptyodactylus

;

^Ai.^ Basiliscus ; ^h., Iguana; ^^.^ Draco; ^^.^Agama; 78,

Stellio ; 79, Lacerta; 80, Tejus; 81, Crocodilus; 82,

Plesiosaurus ; 83, Ichthyosaurus.

Order 4. Chelonidea. PI. 74:, figs. 84, Chelonia; 85, Testudo.

Class 3. Aves.

Birds are oviparous vertebrata, with warm blood and a double circulation,

clothed with feathers, and provided with two feet and two wings. The air

has access to various parts of the body, which diminishes tlieir specific

sravitv, and assists them in flight. Of all the classes of animals this is the

most strictly defined ; and its characters are more uniform, and have

fewer exceptions, on which account the classification presents some
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difficulties. The chief characters used for this purpose are furnished by

the bill and feet.

Order 1. Palmipedes. PL74:^ Jigs. S6, Anas ; S7^Sula; SS, Pelecanus ;

89, Procellaria; 90, Podiceps.

Order 2. Grall^. PI. 74, Jigs. 91, Phoenicopteytis ; 92, Rallus ; 93,

Scolopax ; 94, Ardea ; 95, Grus ; 96, Otis ; 97, StrutMo.

Order 3. Gallinace^. PI. 74, Jigs. 98, Galius ; 99, Crax ; 100,

Order 4. Scansores. PI. ^7., Jigs. 101, Psittacus ; 102, Pious.

" 5. Passeres. " " 103, Buceros ; 104, Merops ; 105,

>&to / 106, Alauda; 107, Cypselus ; 108, P'/c<2.

Order 6. Accipitres. PZ. 74, ^^5. 109, 6^^5-2/5 ; 110, Yultur ; 111,

Milvus.

Class 4. Mammalia.

The young are produced alive in this class, which differs from all others

in nourishing the young with milk secreted by the mammary glands.

The thorax and abdomen are separated by a diaphragm composed of

muscles, which is used in respiration. Man, by his physical characters, stands

at the head of this class ; although from his moral attributes some naturalists

have denied him a place in the animal kingdom.

Order 1. Cetacea. PI. 74, Jig. 112, Balmna.
" 2. RuMiNANTiA. <2, Cervidse

; Jig. 113, Gervus.

h^ Bovidse
; Jig. 114, Bos.

<?, Camelidse
; Jig. 115, Camelus.

" 3. Pachtdermata. a., Solipeda
; Jig. 116, Equus.

J, Suidse
; Jig. 117, Bus.

<?, Proboscidea
; Jig. 118, Elephas.

" 4. MoNOTREMATA. Fig. 119, Ornitliorhynchus.

" 5. Edentata. Fig. 120, Manis. Fig. 121, Bradypus.
" 6. Rodentia. Fig. 122, Lepus. Fig. 123, Sciurus. Fig. 124,

Castor. Fig. 125, Mus.
" 7. Carnivora. Fig. 126, DidelpJiis (possum), i^^'^. 127, Phoca

(seal), i*^^^. 128, Mustela (weasel). Fig. 129, Viverra

(ferret). i^«"^. 130, i^eZ^'^ (cat). Fig. 131, Hyo&na. Fig.

132, 6(am5 (dog), i^^^. 133, ^^r.^^^ (bear).

" 8. Insectivora. i^2^. 134, Erinaceus.

" 9. Chirofiera. Fig. 135, Vespertilio (bat), i^^*^. 136, Pteropvs.
" 10. QdADRTJMANA. i^^^. 137, Zemw^'. Fig . ld% ^ HapaU . Fig. 1S9,

Simia.
" 11. BiMANA. i^«^. 140, Homo.

The order and classification which we propose to adopt, will be found to

differ somewhat from the system given above, which is essentially that of

Cuvier.
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DESCEIPTIYE ZOOLOGY.

Class Poeifera.

If sponges belong to the animal kingdom, tliey stand at the lowest 23oint,

where they will constitute a class to which Grant's name Porifera may be
applied. In the living sponges the water is imbibed through the smaller

pores, and flows out of the larger ones in a regular stream. They exhibit

no sensation when pierced, torn, burnt, or acted upon by acids, so that they

are exceeded in sensitiveness by many plants.

Dujardin considers that he has proved them to be groups of animals. In

placing a fragment of living sponge under the microscope, it was found to

shape itself into rounded masses, the edges of which changed their form

continually ; and small bits moved by contracting and expanding.

Johnston, in his History of British Zoophytes, classes sponges with plants,

on the ground that they are permanently fixed, not irritable, their move-
ments involuntary, a stomach wanting, and from their resembling the

cryptogamia in taking their form from the object to which they are

attached.

Mr. Hogg states that sponges have no tentacles, vibrillas, mouth,

oesophagus, stomach, gizzard, alimentary canal, intestine, anus, ovaria, ova,

muscles, nerves, ganglia, irritability, palpitation, or sensation. "Surely,

then, we cannot any longer esteem these natural substances to be individual

animals, or even groups of animals, in which not one organ or a single

function or property peculiar to an animal can be detected."

Sponges are usually marine, although there are a few species which are

found in streams and stagnant water. They have a loose texture, covered

and penetrated by a jelly-like substance ; and they are perforated with

numerous passages. The gelatinous substance seems alone to be present in

the young, the fibrous substance appearing at a later period.

The species of spongia are numerous, about 150 kinds being described by

Lamarck. The best known is Spongia officinalis {pi. 75, fig. 45). It is

found attached to rocks and stones in the Mediterranean, particularly about

the Greek islands, where they are collected by divers. Its reproduction is

so rajjid, that it may be collected in tlie same place after an interval of two

years. The younger specimens are the most sought after, on account of

their greater delicacy. Formerl}'^ burnt sponge was used in domestic

medical practice for goitre, its action depending upon the presence of

iodine.

The form of sponges is subject to an endless variety, and even the same

species varies to a great degree, apparently with the locality ; so that it is
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difficult to classify tliein properly. They are principally made up of

irregular, globular, fan-shaped, palmate, branched, cup-shaped, funnel-shaped

(often of great size), tubular, leaf-shaped, or ragged forms, which either

surround other objects, or rise upon a short pedicle. The cup-shaped

jS. usitatissima, and the trumpet-shaped S. tuhceformis, are fi-om the

American seas. The former is an article of commerce. S. Jlstularis {pi.

75, Jig. 44) is a large brown species, with fine and very flexible fibres, from

the American seas.

Notwithstanding the investigations of zealous inquirers, polyps have not

been found in sponges. A number of observers who have watched their

growth from the commencement, first observed the gelatinous substance,

and afterwards the filamentous matter in it, which may be regarded as a

skeleton. The growth of sponges is quite difterent from that of corals, as

might be expected from the absence of polyps. Some regard the circulation

of water through sponges as a kind of breathing process, a view which is

inadmissible. With respect to their propagation, but little is satisfactorily

known. According to Olivi, small oval bodies are found in the jelly-like

mass, especially in autumn, which have been too hastily named eggs.

Sponges contain calcareous or silicious spicula, in which they resemble

certain plants. They may be detected by burning a piece of sponge and

placing some of the ashes beneath a microscope. These spicula are

uniform in each species ; so that they are useful in affording specific

characters.

The chief peculiarities of marine sponges are also found in the fresh

water species, as Spongillce lacustris / S. fluviatilis ; and S. friabilis^

which inhabit swamps and running streams. The three named species,

how^ever, constitute probably but one, at different stages of growth.

The following genera are placed here, because, according to Milne

Edwards, they have no polyps (new edition of Lamarck, vol. 2, p. 208,

520, 522). Some of the best authorities place them among plants.

Penecillus penecillus^ Linn. {pi. 75, Jig. 37), resembles a hair pencil, and
the stem has a whitish calcareous crust (American seas). Flabellaria

opuntia^ Linn. {Jig. 36) (American seas). Acetabulum mediterraneum {Jig.

41). Corallina officinalis^ Linn. {pi. 75, Jig. 38), white, reddish, or green,

four inches long. C. rnhens {Jig. 35) (Mediterranean). These delicate

bodies were long supposed to partake of the animal nature of the true

corals ; but the structure is now considered to be nearer that of the algae.

Pedicellaria.^ Miiller {pi. 75, Jig. 4), is a portion of an Echinus.

Class Infusoeia.

These minute animals have been observed and studied only since the

discovery and improvement of the microscope. Several species were

known in ancient times, because they occurred in such numbers as to

discolor the water green or red, in the latter case giving it the appearance
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of blood ; but no one anticipated this discoloration (which was regarded as a

mark of divine displeasure) to be due to animals.

Leeuwenhoek, in 16T5, first observed the infusoria, in standing rain water,

without being fully convinced of their animal nature. Subsequently, in

pursuing some medical inquiries into the nature of the material which gives

its pungency to pepper, he made an infusion of this substance, which he was

afterwards astonished to find swarming with animals. They were subse-

quently found in infusions of other vegetables, and in those of animal and

metallic substances ; and although it has been found that infusions are not

essential to their production, they still retain the name of Infusoria. They

are also called Protozoa, because they were supposed to constitute the first

appearance of animal life. In the year 1701, Leeuwenhoek discovered that

Rotifera, from the sediment which had been dried for a year in the gutter

of a roof, could be revived. From this date, notwithstanding the number

of observers, no one seemed disposed to investigate the internal structure

of these minute objects, until the researches of Ehrenberg showed that they

are provided with at least a mouth and a digestive cavity.

The larger species of Infusoria attain the size of a tenth of a line or more.

The body is gelatinous and naked, but some are protected by a coriaceous,

calcareous, or silicious defence ; and as these mineral materials remain after

the death of the animal, they are sometimes so abundant as to form entire

geological formations. Some Infusoria have the body covered with minute

sandy particles ; others have only a shield upon the back ; others again

have the entire body inclosed in a case with one or more openings. When
a defence is present, it is usually in a single piece, although there are some

composed of more.

The Infusoria are usually colorless and translucent, but some are green,

some yellow, and a few red; and when these colored species are very

abundant, they give the water a discolored appearance. The shape is

globular, oval, fusiform, cylindrical, vermiform, or irregular ; and some are

continually varying their form, so that the same individual might be mis-

taken for several distinct species. This is especially the case in the genus

Proteus^ which has derived its name from the sudden and great variation of

form the same individual assumes under the eye of the observer. A head,

neck, and tail, are usually distinguishable, and in some one end is very

long, giving the animal a fanciful resemblance to a swan. The tail is

sometimes used as a foot, and in some species is capable of being extended

like the tube of a telescope. There are various external appendages like

spines or bristles, but the most usual of these are the mhrillm^ which are

used in locomotion, and to draw the food within reach by forming a kind

of minute whirlpool in the water. In the Rotifera (which are really

Crustacea) the vibrillse are arranged in two circles at the anterior extremity

;

and when they are in action, some observers fancy that they resemble

wheels in a state of rotation, whence the name of rotifera.

The BaccilaricB (now regarded as plants) are united together side by

side in ribbon-like bands. B.paradoxa is a very interesting species, which

may be compared to a ruler ; but as many individuals rest side by side like
'
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rulers upon a table, tliey may form a square or parallelogram.

The motion is peculiar, each single body (the edges remaining in

a line) being capable of sliding rapidly along the one with wliich

it is in contact ; so that when those upon one side have extended

themselves, the whole may resemble a flag attached to a pole, as

in the diagram.
j

The Gaillonellm (plants) are united end to end, forming a

chain. In the genus Meridion the individual ])arts or frustules are

wedge-shaped, so that w^hen placed edge to edge they form an arch, or even

a circle or spiral. In Micrasterias the interior is divided into many cells.

htlimia has an end flxed, and forms rows, the parts being in contact at

different angles by a small isthmus.

All the animal Infusoria seem to be 23rovided with a mouth, which is

generally terminal, but sometimes placed near the middle of the body. The

vent is not always present, or at least has not been discovered in all, so that

it is possible that the undigested portion of the food may be rejected from

the mouth, as in the Polypi. Where it has been observed, the vent was

near the mouth ; or upon the abdomen ; or at the posterior extremity,

above or below. The breathing organs, where they have been observed,

appear as simple openings. The organs of motion are the tail, foot, bristles,

vibrillae, &c.

The organs of sense, as far as known, are those of feeling (of which tlie

snout, and perhaps the bristles, are the organs), and perhaps vision, althougli

Dujardin doubts the existence of the latter. The organs supposed to bt*

eyes are dark red or black stigmas situated anteriorly upon the upper side,

and Ehrenberg thinks that a glandular body beneath them performs the

function of an optic nerve. Most of the polygastrica have a single stigma.

Distigma has tw^o ; some of the Kotifera (crustacea) two, three, four, or

more, arranged in two clusters, as in Theorus ; in a semicircle, as in

Cyclogena ; or upon pedicles (like those of land snails) as in Otoglena. It

is uncertain whether the structure of these eye-like spots resembles that of

any of the animals above them ; or whether their vision, if they possess

this sense, is more than sufficient to distinguish light from darkness. Indeed,

a perfect vision would scarcely be of much use to them, as they are said

not to sleep, but to be as active in darkness as in light.

The internal organization of these singular animals is not less interesting

than their exterior form ; and indeed it may be considered the more sur-

prising, when their size, in comparison with that of the larger animals, is

: taken into consideration. Their movements are extremely multifarious,

,and for all these there is an appropriate system of muscles. These may be

.^observed running in various directions, the most interesting being those

which keep up the unceasing play of the vibrillae. But these organs are

not confined to this class, vibrillae being found externally and internally in

many of the higher animals.

In the Polygastrica Ehrenberg represents a long curved intestine with

immerous globular bodies suspended to it somewhat like grapes, from the
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mouth to the vent, which he regards as so many stomachs. This view

l^assed midisputed for a considerable time ; for although other observers

failed to detect the connexion between the supposed stomachs and intestine,

the failure was attributed to want of skill in microscopic manipulation.

Ultimately this structure was doubted, although Pouchet reaffirmed it in

1848, and among others. Professor Rymer Jones expresses his doubts as

follows :

" In carnivorous animalcules which devour other species, we might expect,

were these the stomachs, that the prey would at once be conveyed into one
or other of these cavities

;
yet, setting aside the difficulty which must mani-

festly occur in lodging large animalcules in these microscopic sacs, and
having recourse to the result of actual experience, we have never in a single

instance seen an animalcule, when swallowed, placed in such a position, but
have repeatedly traced the prey into what seemed a cavity excavated in the

general parenchyma of the body.
" In the second place, the sacculi have no appearance of being peduncu-

lated, and consequently in a certain degree fixed in definite positions. . .

So far from their having any appearance of connexion with a central canal,

they are in continual circulation, moving slowly upwards along one side of

the body, and in the opposite direction down the other, changing, moreover,
their relative positions with each other, and resembling in every respect the

colored granules visible in the gelatinous parenchyma of the hydra.
" With respect to the central canal, we have not in any instance been

able to detect it . . . much less the branches represented as leading from it

to the vesicles or stomachs, as they are called. Even the circumstances

attending the prehension of food would lead us to imagine a difierent

structure ; witness, for example, the changes of form which Enchelis jpupa
undergoes when taking prey almost equal to itself in bulk. Such a capability

of taking in and digesting a prey so disproportionate, would, in itself, go far

to prove that the minute sacculi were not stomachs ; as it. evidently cannot

be in one of these that digestion is accomplished."

—

General Outline of the

Animal Kinqdom. 1841.

The observations of Dujardin (Hist. nat. des Zooph. Infusoires, 1841)

confirm those of Jones. He thinks that they do not lay eggs.

Many of Ehrenberg's discoveries were made by infusing indigo or carmine

in the water in which he kept Infusoria, and this being swallowed, marked

the limits of the internal cavity. He did not detect the liver, spleen, or

organs of circulation and respiration ; but there are two organs in the gullet

supposed to be analogous to salivary glands.

All Infusoria live in the water, some being confined to fresh, and others

to salt water ; but there are others which inhabit both. Some swim about

almost continually, some attach themselves at will to plants or animals, and

others are attached to particular animals, as to the Cyclops or wat.erflea, the

freshwater Polyjpus ; and even upon or within other Infusoria. One species

is found in the rectum of frogs, and another {Paramecium comjyressum) in

the intestines of the earthworm. Agassiz has observed the eggs of Pla/naria

producing a species of " Paramecium''^ which was consequently an immature

condition of that animal. All the attempts of Ehrenberg to detect Infusoria

as inhabitants of the air have failed.
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The modes of locomotion in the Infusoria are various. Some swim b}

means of the vibrillse ; some, like the monads, revolve like a globe on its

axis ; others roll upon their transverse axis ; others glide along with a regu-

lar motion like the snails ; and others like the leech.

The reproduction of the Infusoria takes place by means of spontaneous

division ; by budding, which is the least common ; and perhaps by the

ordinary mode of generation, although this is denied by Dujardin, who
affirms that there are no males ; and indeed, no indications of sexual instinct

have been observed among them. The first mode of reproduction occurs

in the so-called Polygastrica, and takes place either transversely or longi-

tudinally, each half forming an independent animal. The division is not

alw^ays complete, and in this case the two parts remain attached to each

other. Some present a singular peculiarity, in which the soft part alone of

the animal is divided, whilst the harder parts or armor remain undivided,

as in Ophrydium versatile^ which often divides itself to the extent of mil-

lions, whilst the gelatinous exterior remains entire, although it increases in

size. In others the protection is completely divided, whilst the animals

remain more or less closely united. The division in pedunculated genera

does not generally extend beyond the pedicle, which, in case the divisions

are numerous, resembles the trunk of a small tree. This remarkable mode
of reproduction by division proceeds with such rapidity under favorable

circumstances, that a single animal may give rise to a million of descend-

ants in the course of eight or ten days.

The sudden and unaccountable appearance of Infusoria, especially in

closed vessels, was once attributed to spontaneous or equivocal generation,

a theory which still has its defenders, although it appears to be pretty well

ascertained that such a hypothesis is not necessary. We may readily

imagine that the inconceivably minute eggs of such creatures (or of those

of which these animalcula are the imperfect condition) can be raised into

the air wdth vapor and transported in all directions, penetrating wherever

the air itself finds access.

The vital power of some species (and of the crustaceous Rotifera) is so

great that they can survive with so little moisture as to be considered dry,

exhibiting no signs of vitality until moistened with a drop of water, when
they resume their active life. Doyere found that they may be completely

dried in sand, in the dry air, or in a vacuum, and be revived by placing

them in water. When placed in water at the temperature of 50° Centigrade

(=126° F.) they were killed, but Avould revive if the temperature did nor

exceed 45° or 48° Cent. Some species are said to occur naturally in warm
springs whose temperature equals 40° or 50° Cent. ; w^hilst some species are

not destroyed by being frozen. Ehrenberg found Infusoria in materials

taken from floating masses of ice, and in sea water from a depth of 1100 to

1600 feet, brought by Captain Ross from the regions tow^ards the south pole,

between the latitude of 63° and 78°, wdiere the temperature must have been

very low, and the light much reduced at such a depth.

The extent of certain geological strata made up of the solid parts of the

Infusoria is extraordinary, when the minuteness of the aggregated particles
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is considered ; some of the silicious shields being so small, that, according

to Ehrenberg, one hundred millions weigh but a grain. They are found in

Hint, semiopal, bog iron ore, ochre, tripoli (and other polishing minerals

which owe their action to the shields of silicious species), mountain meal,

a clay which is eaten in Lapland, and another variety in South America,

but which probably merely fills the stomach without aftbrding nourishment.

Sometimes tliese remains form a stone sufficiently light to float in water, and

strong enough to be employed in building. In Liineburg and about Berlin,

the infusorial strata are as much as twenty feet deep and twenty miles in

extent. Infusorial strata have been discovered by William B. Rogers upon

the Kappahannoc river at Stratford cliffs, on the Potomac, and on James
River below City Point ; and in other parts of Virginia. These deposits

belono; to the miocene formation.

The extent of the artificial group Infusoria will probably be much reduced

as researches are continued. Kiitzing has separated the Baoillaria and

Diatomem as Algce^ and he considers Gaillonella ferruginea to be a

conferva. He thinks some of these organisms have both a vegetable and

an animal nature, and that in such simple forms the distinction between

animal and vegetable does not exist.

The observations of Unger, Flotow, Thuret, and C. Th. Siebold, have

thrown doubts upon the animal nature of other Infusoria of the genera

Enchelys, Chlamidomonas, Chilomonas, Chsetoglena, and others. These

researches seem to show that the spores of Algae are locomotive by means

of vibrillss, although Unger and Bory would contend that these supposed

spores are animal in their nature, but convertible into plants.

Agassiz considers many of the Infusoria to be the larvae of worms, tfec,

and he seems disposed to suppress the entire class by distributing its

members among the other classes of animal and vegetable nature. There

is reason to believe that supposed species of Leucophra and Difflugia are

immature Alcyonellse. I^everthless, it would be premature to give up the

entire class until a greater number of the more distinct forms are

ascertained to be larvge, because, whilst w^e admit that individual species

may have been described under several distinct names, the number of

infusorial species seems too great for the comparatively small number of

worms, &c., likely to be derived from them.

The name Infusoria is adopted here on account of the heterogeneous

contents of the division ; but if future observation renders it probable that

the removal of portions will still leave a distinct group incapable of union

with other classes, these may take the more appropriate name of Protozoa.

sometimes applied to the entire group ; and its symbol, to extend the views

of Agassiz, will be a circle.

Professor J. W. Bayley of the Military Academy, West Point, is the chief

American authority upon the Infusoria. Most of his papers may be con-

sulted in the American Journal of Science.

We now proceed to the consideration of the species figured in the atlas.
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Anentera (witliout intestines).

Monas lens^ Miiller {pi Ih^fig. 1), is about -g^-Qth of a line long. The linf.

used in Natural History is the twelfth part of a French inch.

Yihrio anguilliila {pi. 75, Jig. 7). This active species, which bears some

resemblance to an eel, is found in vinegar and in sour paste, and can be

revived after having been desiccated. It is by some placed among the

worms, while Dr. Joseph Leidy, a distinguished comparative anatomist of

Philadelphia, thinks their nature may be vegetable. His remarks, some-

what condensed, are as follows :

" Even those moving filamentary bodies belonging to the genus Yibrio, I

am inclined to think, are of the character of algous vegetation. Their

movement is no objection to this opinion, for much higher confervse, as the

Oscillatorias, are endowed with inherent power of movement, not very
unlike that of the Yibrio. . . In the stomach and small intestine of the

toad, £ufo americanus, there exist simple, delicate, filamentary bodies. One
is exceedingly minute, forms a single sj)iral, is endowed wnth a power of

rapid movement, and appears to be the Spirillum imdula of Ehrenberg

;

the second is an exceedingly minute, straight, and short filament, with a

movement actively molecular in character, and is probably the Yihrio

lineola of the same author ; the third consists of straight, motionless

filaments, measuring ^^^i i^^ch long, by xs.wo broad ; some were, how-
ever, twice, or even thrice this length, but then I could always detect

one or two articulations, and these, in all their characters, excepting want
of movement, resemble the Yibrio. In the rectum of the same animal, the

same filamentary bodies are found, with myriads oi Bodo intestinalis ; but
the third species, or longest of the filamentary bodies, have increased

immensely in number, and now possess the movement peculiar to the

Vih'io lineola.^ which, however, does not appear to be voluntary, but
reactionary ; they bend and pursue a straight course, until they meet with
some obstacle, when they instantly move in the opposite direction, either

extremity forward. But it must not be understood that these facts militate

against the hypothesis of the production of contagious diseases through the

agency of Cryptogamia. It is well established that there are microscopic

Cryptogamia capable of producing and transmitting disease, as in the case of

the Muscardine, &c."

—

Proceed. Acad. Wat. Sci.for October.^ 1849.

Vibrio tritici.) which infests wheat, has been revived by moisture after

being in a dry condition for six years.

Gonium feck/rale {pi. 75, fig. 11, enlarged) is an interesting species.

resembling a table-shaped mass, in which there are about sixteen green

auimalcula. When abundant they give a green color to the water.

Yolvox globator {fig. 15, enlarged) was discovered by Leeuwenhoek in 1698.

and is abundant in stagnant water. It is globular, of a pale-green color,

and from one third to a sixth of a line in diameter. The surfiice is finely

reticulated and provided with vibrillae, by means of which it advances

slowly through the water with a revolving motion. The Yolvox is
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suflSciently transparent to allow six or eight smaller bodies of the same

nature, but of a darker-green color, to be seen moving freely about the

interior, which are the young; and even these, towards the period of their

exclusion, contain another set of germs. The rupture of the exterior of the

large body sets the small ones free.

Biirsaria vesiculosa {fig. 3) lives in the rectum of frogs ; it is oval, and

the margin is provided with vibrillse : size one twentieth of a line.

Proteus diffluens (the genus has also been named Amoeba) {fig. 2),

seldom exceeds one twenty-fourth of a line in size. It resembles a mass o£

translucent jelly, which is continually changing its form from rounded to

linear or cordate, sometimes projecting parts of the margin in various

directions, so as to present a most varied outline.

Cyclidium glaucoma {fig. 8) is remarkable for its peculiar motion, which

resembles that of the genus Gyrinus, a waterbug, which swims rapidly in

circles on the surface of the water.

Trichodina cometa {fig. 14) is one twenty-fourth of a line long, and lives

as a parasite upon the fresh-water polyps {fi^. 21), of which it gnaws the

anns, causing death.

Urocentrum turho {fig. 13) has an oval-triangular, translucent body, and

a stem about one third of its length. Length from one thirty-sixth to one

twenty-fourth of a line. Found among duck-weed.

Carchesium polypinum {fig. 20) has a bell-shaped body, mounted upon a

slender, spiral, branched stem, formed by incomplete division. Found
among aquatic plants.

Enterodela (with the intestines evident).

Opercularia articulata {pi. 75, fig. 17) is composed of a stout-branched

stem, two or three lines long, each of which supports a bell-shaped body,

which is subject to variations in shape. It attaches itself to water insects,

and is sometimes so abundant upon them as to present the appearance of a

covering of mould.

Stentor mylleri {fig. 18) inhabits aquatic plants ; when extended, it is

shaped like a trumpet or funnel, but when contracted, it exhibits the form

represented in the plate. Its length varies according to the amount of its

contraction, from one tenth to one half a line.

Cryptomonas ovata {fig. 4) is a lengthened green body, one forty-eighth of

a line long, provided with a delicate shield.

Bursaria truncatella {fig. 12) is somewhat egg-shaped, with one end

deeply excavated : one fourth to one third of a line long.

Chilodon cucullatus {fig. 10) is somewhat lengthened, flat, and rounded,

with a small projection in front. Common in stagnant water.

Trachelocerca olor {fig. 5) takes its trivial name from the distant

resemblance it bears to a swan. It lives among duck-weed and conferva,

and is from one twenty-fourth to one twentieth of a line long.
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Traehelocevca vindis {fig. 6) is more rare than tlie preceding, and

inhabits the same places. It takes its trivial name from the green germs

within it.

Paramecium com/pressum, {jig. 9), already alluded to, is from one twentieth

to one twenty-fourth of a line long, and is probably an early stage of Planaria.

The structure of the two next species figured among the Infusoria shows

that they are Cmistacea. The first is Rotifer vulgaris {pi. ^^^fig. 16),

remarkable for the two circles of vibrillse already referred to, and for the

posterior forceps by which it attaches itself. Melicerta ringens {fig. 19)

can withdraw itself into an external case ; it lives in society, and has the

vibrillge distributed in four divisions.

Division I. Radiata.

The radiated division of the animal kingdom, in the arrangement of

Agassiz, and to a certain extent, in that of Milne Edwards, includes all

those forms in which the radiated structure is more or less evident, as in

the Zoophyta, the Medusae, and the Echinodermata. In Cuvier's arrange-

ment, the Zoophyta (under which term he includes all the Radiata) are a

heterogeneous assemblage of radiated forms, Epizoic Crustacea, Intestinal

"Worms, and Infusoria.

" In a general point of view, we may, however, compare further, all

radiated animals, when we shall find that they really constitute a natural,

well circumscribed group in the animal kingdom, agreeing in all important

points of their structure, being strictly constructed upon the same plan,

although the three classes which we refer to this great department difter in

the manner in which the plan is carried out."

—

Agassiz^s Lectures on

Embryology, Boston, 1849. P. 43.

The Radiata are distributed into three classes, Colenterata^ Zoophyta,

and Echinodermata. The first includes the Acaleph^ or Medusae, to which

the Hydroida are added ; the second the Zoophyta, excluding the Hydroida

;

and the third the Echinodermata.

The Hydroida have been usually placed in the class Zoophyta, although

in the development of some of the families in which it has been observed,

they present characters indicating a great affinity with the Acalepliffi, which

in their turn have been regarded as an individual class. In dismembering

the Zoophyta to unite the Hydroida and Acalephse, we may either apply the

name of the latter to the united group, or choose a distinct one. The latter

course is preferable, being least likely to cause confusion, and we have

accordingly adopted the name proposed by Fry and Leuckart. The necessity

of this union is insisted upon by Forbes in his British ^aked-eyed Medusa?,

p. 82 ; and in Agassiz's Lectures on Embryology, p. 44.
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Class 1. Colenterata.

This class contains the orders Hydroida, Pulmonigrada, Ciliograda,

Cirrigrada, Physograda, and Diphyida, all of which (excepting the first)

constitute the Acalepha^ of Cuvier. For the sake of uniformity in the

Tiomenclature, we here propose the name Systoligrada^ instead of Diphyida^

the locomotion being similar to that of the Pulmonigrada.

Order 1. Hydrodda. The order Hydroida contains animals, some of

which have, and some have not a coralium, or the stony material named
coral. This does not constitute an essential distinction here, or among the

Zoophyta, because the condition of the hard material is different in differei^t

genera, being sometimes merely indicated by the presence of calcareous

granules scattered through the body.

In the Hydroida the internal cavity is tubular and simple, and the order

includes the four families^ Hydridse, Sertularidse, Campanularidse, and

Tubularidae.

The Hydridm., of which the fresh water polypus is a familiar example,

occur in America as well as in Europe. It forms the genus Hydra., and

is a soft naked polyp {^jpl. 75, figs. 21-23) found attached to plants in

stagnant water, and increasing by lateral buds, as represented in figs, 22,

23 ; but unlike some Zoophyta, the young thus produced become detached

when they attain a certain size. The internal cavity of the young is for

some time continuous with that of the parent, so that the nourishment taken

by the latter can be digested by both. Finally the young gets arms of its

own, the cavity closes below, and the new animal becomes detached and

commences an independent life. This mode of increase takes place in

summer. Trembley, by watching an individual, found that it produced

forty-five young in two months.

This genus was discovered in Europe by Trembley, in the year 1739, and

we have observed it here. It attaches itself by the base to plants, rubbish,

or even aquatic insects. These animals move somewhat in the manner of

a leech, by stretching out the body and attaching the arms to an object,

then drawing up and attaching the base, and so on in succession. When
placed in a glass of water, they are said to pass from the shade into the

light. The figures represent them about the natural size, so that they can

be pretty readily detected with the naked eye. When disturbed, the arms

and body are contracted into a small compass. The arms are used to catch

their prey, which consists of minute Crustacea, and other animal food. The

body is usually sufiiciently translucent to allow the contents of the internal

cavity to be seen.

The structure of the Hydra is of the simplest kind, being limited to the

tubular body and its single aperture for the admission and exclusion of food

;

and the margin of this opening is fringed with from six to eighteen very

elastic, flexible, and thread-like arms.

Under a high magnifying power, the arms ofHydra are seen to be studded

with hemispherical projections, Avhich resemble a bunch of grapes when
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they are drawn together by the contraction of the arms. Most of these

projections support a sliort liair, some are armed with a thorn, and other^i

support a very long hair ending with a spur composed of .several thorns

around a pear-shaped mass. See the last edition of the Eegne Animal,

Zoophytes,^/. 64.

It is evident that the Hydrse, like the Medusa? or sea nettles, have Ji

stinging power, judging from the manner in which their prey is paralyzed

when seized. Worms which will live and move for some time when cut

into fragments, die instantly when seized by a hydra : and if a worm which

has been seized is taken from the animal before it is swallowed, it does not

revive. When a minute animal comes within reach of one of the arms, it

is seized and swallowed, and this sometimes happens to young fishes.

They sometimes even swallow each other, but the swallowed individual is

cast out again unhurt. The uniformity of structure is proved by the fact

that if the animal is turned inside out, the food can be digested by what was

once the outside.

The genus Hydra has been named after the fabulous monster of antiquity

bearing the same name, because parts cut away will be reproduced ; and

under favorable circumstances, when an individual is divided into several

parts, each part wdll become a perfect animal. It is probable that Hydra
grisea {pi. 75, fig. 21), //. fiisca {fig. 22), and H. viridis {fig. 23), are

varieties of but a single species.

The order Hydroida, according to Mr. Dana, contains the following

families

:

1. HydridoB. ]!^ot coralligenous.

2. Sertularidce. Coralla corneous. Sertularia abietina {pi. Y5, fig. 33).

S.polyzonalis {fig.^0). S. opercidata{fig. M). Plamdaria falcata {fig.

31). TTiuia/ria thuia {fig. 32), all European.

'' In a single specimen of Plumularia angidosa collected by the author in

the East Indies, there are about 12,000 polyps to each plumose branch ; and,

as the whole zoophyte, three feet long, bears these plumes on an average
every half inch, on opposite sides, the whole number of polyps is not short

of eight millions ; all the offspring of a single germ, and produced by
successive budding^."

—

Dana.

3. Campanularidoi. Coralla corneous, calicles pedicillate.

4. Tabularidce. Coralla tubular and corneous. Tahularia indivisa {pi.

75, fi^g. 42) (Atlantic and Mediterranean), attached to stones in deep water,

T. coronata {pi. 75, fig. 29) (Northern seas). Stem one third of a line in

diameter. In this genus the tentacles are not retractile.

The remaining orders of the class Colenterata were called Acalephse by

Cuvier, from the Greek word axa\r]]^Y, a nettle, from the stinging quality

which many of these animals possess. Blainville gave them the expressive

name oi Arachnoderma, from ajPa^vjov a colnveh, and (5=p,aa the shin., from the

extreme tenuity of the tissues. They are also tenned Medusa^, sea-nettles,

stang-fishes, sea-jellies, and jelly-fish. They are found floating in all seas,

particularly those of the tropics ; their size varies from one sixth of a line to
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two feet, and the weight of large ones reaches fifty or sixty pounds. Yet
this great mass is composed ahuost entirely of water, which pervades the

tissues, and these are of such extreme tenuity that the weight of one of

these masses is reduced by desiccation to grains instead of pounds.

The more familiar forms belong to the Pulmonigrada, also termed Disco-

phora, which may be compared to an expanded umbrella, or to a mushroom,
the alternate contraction and expansion of which enable the body to move
through the water with the convex or upper surface foremost ; a mode of

progression which has afforded a name to the order, from its resemblance

to the action of lungs.

The beauty of many of these animals equals anything in organic nature

;

the colors are prismatic or entirely wanting, and in the latter case, the

gelatinous transparent body resembles a mass of colorless liquid gum, which
can only be distinguished by its motions from the water which surrounds it.

" When in a jar or basin they are often very difficult to distinguish, but
by placing the vessel in the sun, we see their shadows floating over the sides

and bottom like the shadows of flitting clouds on a landscape. These soon
guide us to the creatures themselves, and before long we distinguish their

ocelli and colored reproductive organs."

—

Forbes.

The disk forming the greater part of the body varies from hemispherical

to flattened discoidal, and is sometimes lengthened into a conical or sub-

cylindrical form. The central portion is thickest, and the inferior surface

is concave. The margin is either entire or fringed with tentacles, which

vary greatly in length, number, and form. Some of these tentacles have a

colored spot at their base called an ocellus, and upon this Forbes has divided

the Discophora into two groups ; namely, the Steganophthalniata (covered

eyes), in which the ocelli are protected by membranous lobes, and the

Gymnophthalmata (naked eyes), in which the ocelli are not protected. The

former are more highly organized than the latter, and in most of the genera

the sexes are not united in the same individual. Agassiz has discovered a

nervous ring around the mouth, with branches extending to the ocelli ; an

arrangement which resembles that in the Echinodermata. Ehrenberg had

made a less distinct announcement, and Dr. Grant announced the discovery

of a nervous system in Beroe, in the year 1833.

From the centre of the concavity of the disk arises the peduncle, which

varies much in size and shape, in some genera forming a considerable

portion of the animal, and in others being reduced to a slender extensile and

contractile tube, at the extremity of which the mouth is situated. The

cavity of the peduncle, or its base, is the stomach, whence branches are sent

towards the disk, around the margin of which there is a canal connecting

with them. These radiating gastro-vascular branches vary in number

from four to twelve or more. In the naked-eyed genera they are seldom

branched ; and when they are, the branches run to the marginal canal, as

in the genus Wilsia"^ (Forbes, Monog. of the British Kaked-eyed Medusae

* Named after Dr. Will, who wrote on this subject.
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London, 1848, j^Z. l^fig. 1). The same structure occurs in Berenice (Cuv.

Regne An. Zoo^h., pi. 63,Ji(/. 1*^). In the covered-eyed group, the branches
after extending about two thirds the distance towards the edge anasto-

mose around the margin in a broad and close vascular net work (beautifully

exhibited in Milne Edwards' figure of Khizostoma, R. An.pl. 50).

The position of the generative system is variable in this class. In general

both sexes seem to be united in the same individual.

When the ocelli are present, the sense of sight is probably sufficient to

enable the animal to distinguish between light and darkness, and the sense

of hearing may also be present. Their food is furnished by small marine
animals, among which the Crustacea fill a prominent place. The sense of

feeling is probably most developed in the palpi, the tentacles, and the arms,

arising from the centre, and surrounding the mouth or pedicle.

The stinging quality is not universal in the Medusae, being apparently

confined to a few of the higher forms. Bathers sometimes suffer severely

by coming in contact with the larger species, whose long tentacles and arms
are sometimes entangled around the limbs, and cast off by the animal,

leaving the sufferer to disengage himself from these unw^elcome appendages

at his leisure. The stinging property is supposed to be confined to an

external coat of mucus, which the animal can cast off.

The luminousness of the sea is due chiefly to multitudes of acalephse.

"At one time, the evening serene and delightful, a pleasant breeze just

filling the sails, and the bow of the vessel throwing the w^ater to each side,

as it gracefully parts the yielding waves, all round the ship, far as the eye
can reach, may be seen innumerable bright spots of light rising to the

surface, and again disappearing, like a host of small stars dancing and
sparkling on the bosom of the sea. At another time, the night dark and
lowering, a fresh breeze urging the ship rapidly onw^ards through her

pathless track, upon looking over the stern, in addition to the smaller specks

just now mentioned, large globes of living fire may be seen dancing in the

smooth water in the wake of the rudder ; now, at a great depth, shining

through the water, then rising rapidly to the surface, they may be seen, as

they reach the top of the wave, flashing a bright spark of light, sufficient

almost to dazzle the eyes of the beholder ; and now, again, they may be
traced floating majestically along, till they gradually disappear in the

darkness of the water in the distance. At other times, again, when light

rain is falling, or, perhaps, previously to the rain coming on, when a light

nimbose cloud is overspreading the sky, upon the water being agitated by
the ship passing through it, a beautiful general luminousness is diffused all

round, bright enough to illuminate the whole ship's side, and the lower large

sails ; and it is no imusual occurrence to have the appearance so bright,

that a person with little difficulty, and near the surface of the water, might
be enabled to read a book by its aid. . . It is in warmer regions and
more southerly latitudes that this phenomenon attains its greatest degree

of brilliancy and beauty."— W. Baird, On the Luminousness of the Sea^

tcith figures. Mag. Nat. Hist. 1830, vol. 3, p. 308 ; vol. 4, p. 500. See

also vol. 6, pp. 314-319.

Luminous acalephss occur upon the coast of the United States, and they

may be observed on a night passage in a steamboat in Long Island Sound.

233



3() ZOOLOGY.

The light is usually produced under exciting circumstances, or when the

animal is disturbed, and all parts do not produce light. Spallanzani found

that in cutting off the margin for about half an inch, the latter remained

phosphorescent, which was not the case with the disk.

Order 2. Pulmonigrada. The following species of this order are figured
;

Thaumantias eymhaloidea {pi. IQ^fig. 73), ]N"orthern Seas. Aurelia auritu^

Linn. {fig. 74), IS'orthern Seas ; six to ten or eleven inches in diameter.

In this genus the mouth is surrounded with four arms, and the central

peduncle is wanting. This species has a bluish disk, fringed with

slender tentacles, and having eight marginal ocelli, which are black, with a

red point above. Beneath there are four long fringed central arms, with

the mouth between them. Sometimes the margin of the arms contains eggs.

The ovaries, however, have their openings between the base of each pair

of arms ; there are four of them shaped like a horse-shoe, and of a purple

color, which renders them visible from above, as seen in the figure.

Order 3. Ciliograda. This order (also named Ctenophora by
Eschscholtz) is named from its organs of motion, which consist of a series

of flat phosphorescent vibrillse, arranged longitudinally upon the surface of

the body, along the eight ribs, and by the action of which progression is

effected. These vibrillse are arranged with their flat surfaces nearly in

contact, and they are raised slowly and struck rapidly. Some authors

suppose them to subserve the purpose of gills as well as organs of locomotion.

The genus Beroe, which is a good example, varies in form from globular to

cylindrical, but a little compressed. The cavity beneath is very large, and

the animal moves with the mouth foremost. In addition to the mouth there

is an excretory orifice. Cestuvi veneris has a ribbon-shaped body, the two

margins of which are fringed with beautifully colored phosj)horescent

vibrillse, which at night give the animal the appearance of a band of flame,

as it moves through the water. It attains the length of three or four

feet.

Order 4. Cirrigrada. The form is discoidal, and there is an internal

subcartilaginous discoidal skeleton, which distinguishes them from the

Pulmonigrada. In Porpita {pi. ^Q.^fig. 'i^^) i\iQ margin is fringed with

stout claviform tentacles, provided with three ranges of pedunculated

glands or suckers. The stomachal pedicle is large, and surrounded by

numerous tentaculiform cirri, by means of which locomotion is efiected.

These bear some resemblance to the tentacles of the Actiniae, to which

Blainville thinks the order has some affinities. In Yelella
(
Y. spirans^

Forsk., pi. 76, fig. 84), besides an oval cartilaginous skeleton, there is a

vertical process arising from it which supports a crest-like membrane.

Order 5. Physograda. This order was called Hydrostatic Acalephse by

Ouvier, a designation which, like the proper name, points to a peculiarity

of structure, namely, the support of the body by one or more air-vessels,

which cause the animal to float. Physalia pliysalis.^ Linn. {pi. 77, fig. 1),

possesses stinging qualities ; it inhabits the Gulf of Mexico and the Atlantic,

and is known to sailors as the Portuguese man-of-war. The air-vessel is

very large, and has a small aperture at each end, from which the air can be
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expelled when the animal wishes to sink. It is probable that this may be

accomplished to a certain extent by the muscular power of the air-vessel.

Blainville thinks that this order (which wants the radiated character), with

Beroe and Diphyes, may be allied to the Mollusca, and in the year 1836 he

proposed for them the name Malactinozoaria^ under the impression that

they constitute an intermediate division.

Order 6. Systoligkada. The name Diphyida is derived from that of the

genus Diphyes, in allusion to its double nature, each animal being composed

of two somewhat conical pieces, the point of one being inserted a short

"distance into the larger end of the other, and retained by a very slight

attachment. See the Penny Cyclopaedia for an extended account, illustrated

with figures of this and the preceding orders.

Saks, a distinguished naturalist of Norway, discovered in 1836 that some
of the Acalephge resemble the Zoophyta, in having a gemmiparous

reproduction. He observed certain projections from the base of the pedicle

(or exterior of the stomach), which proved to be budding youug, attached

by the upper or outside portion of their disk. These young resemble the

adult in all essential particulars, and, like the .-^ "^-\

Hydrse, they have an independent action / \
previous to their separation from the parent. / \

This is represented at a, in the annexed figure / ^_^^ \

of Lizia octopunctata of Sars (an animal about i / / V^/^^p^X \ a
one fourth of an inch long), as given by Forbes,

j / / ^ r^ \

The species is named from the eight black ,

' /

<^pj)f^ \ \

ocelli, four of which are large, and towards '

1
; y^ \ 1 j

these the gastric vessels are directed. In 'X^^^^si^^^^'^^^F^^^^^^l

Sarsia prolifera^ Forbes, the gemmation '.f^^i=^=^^^^:<|^

takes place at the base of the exterior (il 1 (IImUV
tentacles.

'!'
/) Ij)

We come now to describe a mode of generation which has no parallel in

the higher animal forms, and to which the Medusse and some other animals
are subject. This mode is termed Alternation of generations by the
Danish naturalist, Steenstrup, who has the credit of generalizing the facts

upon which the theory is founded, and ofwhich he is in part the discoverer.

An English translation of his work on the subject, by George Busk, was
published by the Ray Society in 1845, entitled, " On the Alternation of
Generations; or the Propagation and Development of Animals through
Alternate Generations : a peculiar form of fostering the young in the lower
classes of animals." Besides this author, the chief observers in this curious

branch of science are Chamisso, who published observations on the Salpae

in 1819 ; Sars, on the Medusae, between 1828 and 1841 ; Siebold and
Loveu in 1837

;
and Yan Beneden in 1844-T. (See the Cyclop, of Anat.

and Phys., Art. Polypifera.)

This phenomenon is described by Steenstrup as that of "an animal
producing an offspring, which at no time resembles its parent, but which,
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on the other hand, itself brings forth a progeny, which returns in its form

and nature to the parent animal, so that the maternal animal does not meet

with its resemblance in its own brood, but in its descendants of the second,

third, or fourth degree or generation ; and this always takes place in the

different animals which exhibit the phenomenon in a determinate generation,

or with the intervention of a determinate number of generations. This

remarkable ^precedence of one or more generations, whose function it is, as

it were, to prepare the way for the later succeeding generation of animals,

destined to attain a higher degree of perfection, and which are developed

into the form of the mother, and propagate the species by means of ova,

can, I believe, be demonstrated in not a few instances in the animal

kingdom."

3 4 5 6

When a medusa, as Aurelia aurita {pi. 76, fig 74), produces an Qgg^ the

progeny resembles an animalcule (Diagram, fig. 1), which moves in the

direction of the arrow by means of vibrillse. The anterior extremity has a

round sucker (but not a mouth), by means of which, after several changes

of form, it attaches itself to some extraneous object (Diagram, ^^. 2). The

changes still continue, the two projections at the free end are extended, a

mouth is formed in the centre, and a second pair of projections arises

between the first. About the fifth or sixth day the four tentacles have become

longer, and the body quadrate, and the animal now constitutes the supposed

perfect genus, Scyphistoma (Diagram, ^^. 3), of Sars. In the next place,

four additional tentacles arise between the four earlier ones, and this

production continues until the number equals twenty-eight or thirty, and by

this time the animal resembles a polyp.

In the subsequent changes an entirely new phenomenon is observable.

The free extremity of the body begins to show indications of a division into

segments, of which one is shown in Diagram, fig. 4 ; the length and

number of segments increase, the body becomes cylindrical, and is now

about a line in diameter (its original size being that of a grain of sand), the

upper margin of the segments becomes free and divided into lobes

(Diagram,/^. 5), capable of independent motion, when the form constitutes

the supposed genus, Strohila^ of Sars, named from its resemblance to the

cones of a pine tree.

236



RADIATA. 33

Finally, the union between the segments is more and more reduced, until

they separate like a pile of hemispherical cups, as in Diagram,/*/. 6, when

they are seen to be separate animals in an inverted position ; in fact, the

young or larvae oi Aurelia {pi. I^ifig- 74). These larvae (constituting the

supposed genus Ephyra) are about a line in width, and continue growing

and passing through such a change as to give it the structure of tlie adult,

which it acquires when about an inch in size. It is not precisely known

what becomes of the polypiform head of the Strobila (Diagram,/^. 5), but

the base is said to produce a new set.

It appears from these facts that the animal (Diagram, fig. 1) hatched

from the Qgg of a medusa, does not become a free medusa, but a kind of

polyp, Scaphistoma strobila^ which does not produce its like, but from

which medusae are developed. The polypoid nurse., as it has been termed,

is uniformly an undeveloped female, whilst of the resulting medusae, some

are male and some female. The nurse, like the adult medusa, has the

power of increase by budding.

The annexed fig. 1 represents an

individual of the presumptive genus

Coryne., placed in the family Tubu-

laridae (p. 27). The head is a six-

armed hydroid, beneath which are

four quadrate, bell-shaped bodies,

which are not organs, but distinct

individuals of an entirely different

form from the hydroid. In the concavity of each is suspended a quadrate

stomach, as shown in fig. 2. These bodies have an independent motion,

sucking the water in, and throwing it out like the Medusae. They finally

detach themselves, and swim freely like medusae, to which they bear a close

resemblance. Steenstrup, who observed this species in Iceland, found

larger individuals {fig. 3), which he considers the adult medusaform of the

former, in which one of the angles bears a lobed organ and two threads,

which he regards as female generative organs. Steenstrup regards Coryne

as " a previous generation of preparative nurses^ which are so far asexual,

inasmuch as that their generative organs are not developed."

Forbes describes two minute British species allied to fi^. 3, under the

generic name of Steenstrupia, suggesting that they may be a stage in the

history of some hydroid form.

Cla^s 2. Zoophyta.

The Zoophyta are chiefly marine ; some species are sedentary and others

free, some live as single independent animals, and others are collected

together in large colonies, the base of the stems being united. Some are

without a hard support, others secrete a stony skeleton, which is named

coral (coRALLUM, coRALLA in the plural).

The coraUum is not usually external like the shell in the MoUusca, as is

popularly supposed, but an internal secretion '' entirely concealed," in the

237



34 ZOOLOGY.

words of Dana, " within the polyp, as completely as the skull of an animal

beneath its fleshy covering. All corals are more or less cellular, and

through these cellules the animal tissues extend." In some, however, the

coral is exposed, as when the increase takes place by a terminal secretion

upon a separate stem, when the apex alone is living, and as the stem

increases in length the part below dies. This increase above and death

below are common in most corals, and to this the great masses of coral are

attributable. According to Dana, a solid dome of Astrsea, twelve feet in

diameter, has a living exterior of only a lialf or three fourths of an inch in

thickness.

The classification adopted here is chiefly that of James D. Dana, as given

in his magnificent work on Zoophytes, the result of his labors in the United

States Exploring Expedition. The characters of the families are in most

cases condensed from the same work.

The Order Actinodda includes not only the flower-shaped genera, like

Actinia {pi. TY, figs. 5, 6), which do not secrete a coral, but also numerous

coralligenous genera. The name of this order, from the Greek axriv, a

ray, is in allusion to the radiated arrangement of the tentacles, which,

when expanded, in many cases resemble the petals of a flower. When
contracted this resemblance disappears, and the mass may be compared to

a lemon in shape. Lesueur has described ^ ^^qciq^ {A . marginata) iroxn

Massachusetts Bay. (Jour. Acad. E'at. Sci. i. 172.)

The Actiniae are found in the sea, attached to stones, submerged timber,

r&c. They have the power of detaching themselves and floating, and

of creeping slowly upon their flat base, at the rate of about two inches in

an hour. The texture of the exterior is either fleshy or coriaceous, the

surface slimy, smooth, or tuberculous, and very sensitive. The mouth is

simple, and fringed by the tentacles. These organs being tubular, they are

expanded by having water forced into them, and when they contract, the

water is ejected through a minute terminal perforation. The tentacles of

some species resemble the Acalephse in having a stinging power.

The interior of the Actiniae is taken up with the stomach, which is a

simple sac, of which the mouth is the opening, and extending nearly to the

base of the animal, where it communicates with the visceral cavity,

occupying the space between the stomach and the exterior wall. The

cavity is provided with a series of vertical muscular partitions, more or

less perfect, which extend from the exterior wall to the stomach, so that a

transverse section of the animal would resemble a wheel, of which the nave

would represent the stomach, and the spokes the visceral partitions.

The Actiniae feed upon fish, crabs, shell-fish, &c., the shells and other

indigestible parts being ejected from the mouth after a period of ten or

twelve hours. A large individual sometimes accidentally swallows a smaller

one, but the latter is usually cast out unharmed, as in the case of the

Hydra. The objects swallowed are sometimes as large as the Actinia

itself in a state of repose. The following account is given in G. Johnston's

excellent History of British Zoophytes.

" I had once brought me a specimen of Act. gemmacea^ that might have
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been originally two inches in diameter, and that had somehow contrived to

swallow a valve of Peeten niaximvs of the size of an ordinary saucer. The
shell, fixed within the stomach, was so placed as to divide it completely
into two halves, so that the body, stretched tensely over, had become thin

and flattened like a pancake. All communication between the inferidr

portion of the stomach and the mouth was, of course, prevented
;

yet.

instead of emaciating and dying of an atrophy, the animal had availed itself

of what undoubtedly had been a very untoward accident, to increase its

enjoyments and its chances of double fare. A new mouth, furnished witli

two rows of numerous tentacula, was opened upon what had been the base,

and led to the under stomach ; the individual had, indeed, become a sort of

Siamese twin, but with greater intimacy and extent in its unions !"

The Actiniae are hermaphrodite ; the reproduction is both by division and

by eggs ; and the eggs or young (as the case may be) are ejected through

the mouth, or rarely, by a kind of abortion, through the tentacles, according

to Contarini. The young do not differ essentially from the adult, the chief

difference being in the small number of their tentacles.

The Actiniae reproduce lost parts, especially the tentacles, with great

facility ; and when the body is cut into two, three, or even four parts, each

may survive and become a complete animal. If the section is horizontal,

the lower part acquires a new mouth and tentacles, and the upper part a

new base, although in one instance the latter produced a second mouth. s(.

that food was taken at both extremities of the new animal. These

experiments indicate that the base has the greatest vital power. (See

Contarini, Trat. delle Attinie^ &c., Agassiz's Lectures, and Johnston's Zooph.)

Actiniae will survive after being placed in water hot enough to blister the

skin, and they may be frozen and thawed with impunity, but immersion for

a few minutes in fresh water kills them.

The order Actinoida contains the sub-orders Actinaria and Alcyonaria,

and the families, according to Dana, are as follows

:

Sub-order 1. Actinaria.

Oft^n coralligenous, cells lamelliradiate.

Tribe 1. Astrceacea.

Many tentacles in imperfect series ; coralla calcareous, with multiradiate

cells, with the lamellae extending beyond the cells.

Fani. 1. Actinidoe. IS^ot coralligenous, usually attached, but sometimes

floating in the sea. Actinia {pi. 77, figs. 5, 8). Lucernaria {pi. 76, fig. 72).

(Johnst. Zooph., p. 228. H. An. jyl. 63, with anatomical details.)

Fam. 2. AstrceidcB. Coralla calcareous, tentacles marginal, coralla witli

excavate cells, stars circumscribed. Astrea astroites {pi. 75, fig. 62 >.

Meandrina lahyrintMca, Linn. {pi. 75, fig. 64) ; hemispherical, with long

winding lines : American seas.

Fam. 3. Fungidm. Disks not circumscribed, tentacles scattered, shorr,

or obsolete; simple or aggregate-gemmate ; when aggregate the disks are

confluent ; surface of the coralla stellate, without proper cells. Fungia

f%mgites^ Linn. {pi. 75, fig. 65), has a circular coral, with radiating

lamellae, like the imder surface of some mushrooms ; beneath granulated.
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A common species from the Indian Ocean and Eed Sea. In this genus the
corallum is formed by a single polyp, which covers it beneath as well as

above. The tentacles are scattered, and when touched, are withdrawn
between the lamellae.

Tribe 2. Caryojphyllacea.

Tentacles numerous, in two series ; coralla calcareous, cells multiradiate,

interstitial surface not lamello-striate. The fourth family is not coralligenous.

Fam. 1. Cyathophyllidce. Interior middle of each corallum usually

transversely or obliquely cellular.

Fam. 2. Caryo^Jiyllidce. Tentacles crowded and long, mouths far

exserted ; interior of the corallum not transversely cellular, rays of the cells

more than twelve. Oculhia virginea^ Linn. {pi. Y5, fig. 58). White,

eighteen inches high. East and West Indies and the Mediterranean. 0.

gemmascens {pi. 75, fig. 59). White, eight inches high.

Fam. 3. Gemmiporidm. Tentacles short and marginal, in two or three

series ; disk broad, somewhat convex ; coralla porous, calicles with a thick

margin. ? Explanaria ananas {pi. Y5, fig. 63).

Fam^. 4. Zoanthidce. Exterior subcoriaceous, tentacles short and

marginal, in two or three series.

Tribe 3. Madreporacea.

Tentacles in a single series, seldom more than twelve, sometimes obsolete

;

coralla calcareous, cells small, six- to tw^elve-rayed, or obsolete ; interstitial

surface not lamello-striate.

Fa7n. 1. MadreporidoB. Tentacles twelve ; cells deep, extending to the

centre of the corallum. Madrepora prolifera {pi. 75, fig. 60).

Fain. 2. Favositidce. Tentacles twelve ; lime secreted periodically at

base, so that the interior of the corallum is septate, rarely solid. Pocillopora

polymorpJia {pi. 75, fig. 55). (Lamarck, 2, 311.) Red Sea.

Fam. 3. Poritidce. Tentacles rarely more than twelve; base forming

porous calcareous secretions beneath ; coralla finely porous, cells shallow,

rays indistinct. Porites porites^ Linn. {P. clavaria^ Blainv.) {pi. 75,

fig. 61). American and Indian seas.

Tribe 4. Antipathacea.

Animals six-tentaculate, base forming corneous secretions.

Fam. 1. AntipatJiidoB. Animals fleshy, enveloping a corneous spinulous

axis. Anti'pathes spiralis {pi. 75, fig. 51) ; stem entire, long, and spiral,

about as thick as a quill, and attaining a length of sixteen feet. Indian

Ocean.

SUB-OEDER 2. AlCTONAEIA.

Eight-tentaculate ; tentacles papillose, apex of the papillae perforate

;

often coralligenous.

Tribe 1. Alcyonacea.

Fam. 1. PennatulidcB. Free, or with the base sunk in the mud.

Pennatula phosphorea., Linn. {pi. 75, fijg. 26). Bears some resemblance

to a quill. It is found in the European seas, and emits a pale-blue

phosphorescent light when disturbed. P. granulosa.^ Lam. {jig. 25), and
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P. grisea^ Esper {Jig. 27), inhabit the Mediterranean ; Virgularia juncea^

Esper {fig. 24), Europe.

Fami. 2. AlcyonidcB. Fleshy, with calcareous granules. Alcyoniuw

ficiforme {pi. 75, fig. 46), size and shape of a fig, and of a yellowish-

brown color: and A.p)Cihnatam {fig. 4!l)^ stem divided irregularly, some-

what like a hand
;
pale-red. Mediterranean.

Fcmi. 3. Cornularidce. With corneous tubular coralla.

Fam. 4. Tiibiporidce. With calcareous tubular coralla. Tuhipora

musica {pi. ^$^fig. QQ) is of a fine red color, the body green. Indian seas.

Fam. 5. Gorgonidce. With basal epidermic secretions. Gorgonia

flabelhom {pi. 75, fig. 48). Reticulate, branches inwardly compressed
;

three feet long. Warm seas of India and America. G. verrucosa., Linn.

{pi. 75, fig. 49). Atlantic, six to twelve inches. G. ceratopkyta {fig. 50),

Mediterranean. Isis hippuris^ Linn. {fig. 53) ; stem jointed and strong,

branches dichotomous. East Indies. Coralium nobile^ Linn. {pi. 75,

fig. 52), is branched, one foot high, varies from a fine deep-red to a rose

color, or white with a reddish tinge. It admits of a fine polish, and is

much used for light ornamental work. When fresh, the exterior is fleshy

and polypiferous, which, in drying, forms a crust with scattered cellules.

The forms of the corals which most of the zoophyta secrete, are extremely

varied ; representing various plants and mosses, variously shaped vessels,

domes, obelisks, radiated disks, leaves, &c. ; and the size of the coral mass

varies from a few lines to twelve or even twenty feet. The large masses

have commenced in a single animal, from the successive budding of which,

the whole has resulted.

" Calculating the number of polyps that are united in a single Astrsea

dome of twelve feet diameter, each covering a square half inch, we find it

exceeding 100,000 ; and in a Porites of the same dimensions, in which the

animals are under a line in breadth, the number exceeds five and a half

millions. There are here, consequently, five and a half millions of mouths
and stomachs to a single zoophyte, contributing together to the growth of
the mass, by eating, and growing, and budding, and connected with one
another by their lateral tissues and an imperfect cellular or lacunal com-
munication."

—

Dana., p. 60.

In those cases where single polyps occupy the extremity of dead branching-

stems, there is no union of the soft parts of difierent individuals.

Glass 3. Echinodermata.

The Echinodermata, which are all marine, and include what are popularly

termed star-fish, sea eggs, &c., are the most highly organized class in the

radiated division of the animal kingdom. The bodies of some are raised upon
a pedicle, the base of which is fixed to a single place ; others are without a

pedicle, and move freely and slowly along the bottom. Some of the latter

are provided with a multitude of sucker-like feet, which, in Asterias

awrantiaca^ amount to 840, according to Tiedemann. Some are provided

with eye dots, which, in Asterias, &c., are situated at the extremity of the

rays ; and where the nervous system has been detected, it forms a circle
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around the oesophagus, with branches to the rays, &c. The mouth is armed
with hard bony teeth, enabling the animal to live upon Crustacea and shell

Ush. Some live at the bottom of the sea on the surface of the rock, and

others burrow in the sand.

The integument of some of the members of this class is sustained by a

calcareous skeleton, which incloses the viscera and supports movable spines

varying much in size and shape. The skeleton is composed of pieces which

are often joined together like polygonal stones in a pavement. These

plates, the spines, and the entire skeletons, are very abundant in various

geological formations, in which they are preserved in great perfection.

The class contains the orders Crinoidea, Asteridea, Ecbinidea, Holothuri-

dea, to which some add another for the reception of Siponculus, Echiurus,

&c., constituting the apodous Echinodermata of Cuvier.

Order 1. Crinoidea. This order is almost extinct, but is found plentifully

in a fossil state in the older rocks. These remains consist of the solid

calcareous skeleton, of which the chief parts are the stem, the body, and

the arms. The body is oval or cup-shaped, protecting the internal soft-

parts, and made up of numerous plates, of which the variations in number
and form afford generic characters. The arms are five or more in number,

simple or branched, fringed with lateral articulated appendages, and placed

around the upper margin of the body, the mouth being situated between

them. When the arms are closed, some species resemble a lily, whence the

trivial name of Encrinus liliiformis. The vent is distinct and lateral.

The central solid part of the stem has been compared to the bones in a

lizard's tail, being made up of a column of disks, which are either circular,

])olygonal, or star-shaped. The stem is often provided with articulated

simple lateral branches, which, like the arais, are filled with calcareous

joints, many tho-usand of which are contained in the remains of a single

animal. The disks of the stem have a perforation through them, which

admits of their being strung like beads ; and, according to Dr. Buckland,

they were used for rosaries in ancient times. In northern England they are

called St. Cuthbert's beads ; and before their nature was known, they were

named Entrochites in books.

Pentacrimts asteria^ Linn. {P. caputmedusce^ Miller) {pi. 76^ fig. 58), is

a recent species from the West Indies, of which a specimen is in the British

Museum, the Paris Museum, that of the Geological Society of London, and

that of the London College of Surgeons. (This and other species of the

order are figured in the Penny Cyc. ix. 390, and in the new edition of the

Kegne Animal.) Encrinus radiatus {fig. 57).

Pentaerinits europmus^Hhovii^^ox].^ a minute animal found on the coast of

Ireland, is now considered by this author to be the pedunculated young of

Comatula, a starfish somewhat like pi. 76, fig. 62. This confirms one of

the views of Agassiz (Lectures, p. 13), that the earlier fossil animals often

resemble the embryonic or immature forms of the more recent periods.

Holopus rangi% Orbigny {pi. 76, fig. 56) (Mag. de Zool. 1S37, pi. 3) is a

recent genus from Martinique.

Order 2. Asteridea, In this order the supporting stem is wanting, and
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the animal has the power of locomotion, sometimes by means of tlie

arms, and sometimes with the aid of tlie sucker-like feet. The arms in

some genera are provided with numerous lateral filaments, and in some

cases they divide into branches. The genus Astrophyton (named also

Exiryale and Gorgonocephahis) {pi. 76, fig. C3), is remarkable for its

five dichotomizing arms sending off branches, and terminating in a multi-

tude of curled filaments, which, it is said, may amount to eight thousand in

a single individual.

The genus Ophiura {pi. 76, fig. 64) is named from the resemblance

which its long and slender arms bear to the tail of a serpent, not only in

form, but in the numerous bony pieces of which they are composed,

and which are not unlike the scales of a serpent. The arms are very

flexible ; and by giving them an undulating motion, the animal can

swim to a certain degree. On each side of the base of the arms is an

opening which is the outlet of the ovaries, of which there are ten. Several

species inhabit the coast of the United States. In Ophiolepis {fi^g. 62), a

genus allied to Ophiura, the disk is entire, with smooth plates. In both

genera the arms have movable spines, which in some species are appressed,

and in others projecting. The species figured, 0. scolopendrina.^ is found

near the Isle of France. In these genera the mouth is in the centre of the

ventral surface, and from it are continued five grooves, through which a

few sucker-like feet are projected. The mouth is armed with a strong

osseous apparatus for masticating food. The arms, when broken off, can

be reproduced. PI. ^^^fig. 61, represents Astrogonium granulare of the

seas of northern Europe. In this genus the rays are not so well developed

as in Asterias {fig. 60), which gives it a pentagonal figure.

Oreaster turritus {pi. 76, fig. 59) attains a length of ten inches, and

inhabits the Indian Ocean.

Solaster is distinguished by an increased number of rays ; S. papposxis

{pi. 76, fig. 66) is a foot in diameter.

Stellonia riihens {fig. 65) attains a foot in size, and is so abundant in the

seas of Europe as to be spread over the soil as a manure.

Asterias {fig. 60) has the rays so much enlarged that there is room in

the concavity of each for two extensions or appendages of the stomach,

with an ovary between them, and a liver ; which is not the case in the

slender rayed genera like Ophiiirns. Moreover, the size of the rays renders

them less flexible, and badly fitted for locomotion ; but as a compensation,

they are pierced along their inferior surface (between short transverse bones

arranged in series on each side of a deep central groove) with a multitude

of ambulacral perforations, through which the feet already mentioned project,

and which enable the animal to crawl up a surface as smooth as glass, and

also assist in holding its prey. The sucker-like feet are connected

within the aperture through which they project, with a globular vesicle

filled with water, by the hydrostatic action of which the suckers are extended

or withdrawn. Each vesicle is connected by a small tube with a canal

which traverses each ray, starting from a circular canal around the

oesophagus.
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"This apparatus communicates with another tube which penetrates from

the dorsal surface downwards, having its opening shut by a perforated plate

called the madreporic body, which in starfishes is always seen in the angle

between two of the rays ; so that we have here an hydraulic apparatus of

a very complicated nature." (Agassiz.) Through this series of vessels the

water flows in both directions, either downwards through the upper aper-

ture, or upwards through the tubular feet ; subserving in its course the

functions of locomotion and respiration. The water which fills the general

cavity is admitted through the numerous minute perforations of the exterior.

^'The heart is placed along the calcareous tube which arises from the

madreporic body, and the blood-vessels form circular rings around the

entrance of the stomach, from which and to which the radiating arteries

and veins move." (Agassiz's Lectures, and his Letter to Humboldt in 1847.)

There are also movable spines upon the lower surface which assist in

locomotion.

When food is taken, the animal bends its rays towards the mouth, so as

to form a cup-shaped cavity, when the food is gradually moved to the

mouth. There is no vent distinct from the mouth. The rays, when lost

by accident, can be reproduced, and it is asserted that if a ray with part of

the mouth be detached, it will form a new animal. The stomach is central

and sends off two branching divisions or caeca in each ray. There is an

English law which imposes a fine upon fishermen who do not kill a species

of Asterias which is said to destroy oysters.

Agassiz has discovered that starfish, after their eggs are laid, take them

up and retain them below the mouth between their suckers ; and when they

are forcibly removed to some distance, the animal will approach and take

them up again, showing a remarkable instinct in so low an animal.

We pass from Asterias {pi. 76, jig. 60), through the pentagonal form

Astrogonium {fig. 61) to Agassiz' genus Culcita, which resembles the last

somewhat in shape, except that the five sides are convex instead of concave,

so that the outline is more nearly circular, approximating the circular and

oval forms of the next family.

OpvDer 3. EcmNiDEA. This order includes the oval or circular bodies

known as sea-eggs, sea-urchins {ottrsin in French), the skeleton of which is

a calcareous crust composed of twenty equal or unequal rows of polygonal

plates pierced by various pores. The mouth is beneath, and armed or

unarmed, central or sub-terminal ; the vent is distinct, and varies in position,

being formed beneath and above, and when beneath, marginal or towards

the centre. The generative pores are four or five, placed around the summit.

When the animal dies, the integument (including the spines with which

it is covered, and which present much variety in form and size) is soon

lost, leaving the calcareous shell which protects the interior soft parts. The

integument of the calcareous portion not only secretes the shell, but extends

in a thin layer over the solid spines, which are thus formed layer by layer

as the animal increases in size.

The circular form of these animals might at first induce an observer to

doubt their aflSnity with the more star-shaped Asteridea, but if the rays of
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the latter are supposed to be shortened, and the concavity between them

filled up, the approximation will appear when the correspondence of the

organs is considered.

The plates of an Echinus {pi. 76, fig. 69) run in vertical rows, two of

which are wide and two narrow alternately; the wide pair have tubercles

which support the larger spines ; and tlie narrow ones have vertical rows

of minute perforations which form the amhulacra., and allow the passage of

the sucker-like feet which, in addition to the spines, are concerned in locomo-

tion, and perhaps in passing water to the respiratory organs which lie beneath.

The mouth of the Echini is armed with five jaws working together by
means of a complicated piece of mechanism, and which have been com-

pared by Aristotle to a lantern, hence called the lantern of Aristotle.

Among the chief authorities upon this department are Lamarck, Blain-

ville, Delle Chiaje, Goldfuss, Desmoulins, J. Miiller, Sars, Milne Edwards,

Dufosse, Duvernoy, Klein, Gray, and especially Agassiz.

The forms in this order are very various, from the flat and discoidal

Scutella.; which is flat beneath and but slightly convex above, to the sub-

globular Echinus and elevated Galerites^ which is considerably higher than

wide. Some have the ambulacra disposed in oval or elliptic lines upon the

upper surface, resembling the four or five petals of a spreading flower.

According to Duvernoy, in the Echinidas in which the rosette is formed, a

series of branchiae (instead of feet) are passed through these perforations, in

addition to the internal branchiae ; and in consonance with this view, he

divides the Echinidae into two sections : the Exobranchia, with external

branchiae (including forms like Clypeaster, Cassidulus, and Spatangus); and

the Homopoda for the remainder (including forms like Cidaris and Galerites).

Echinus^ and other genera with large spines, are found on the bottom of

the sea, w^hilst the Scutellce^ which have short bristly spines, burrow in sand.

Spatangus {pi. 76, fig. 67) and its allies have the mouth armed and

placed towards the anterior end; the vent posterior, and placed upon the

upper or lower surface ; the shell thin in texture, lengthened, and gibbous

;

ovarian pores four.

Clypeaster {fig. 68), and the allied genera, have the mouth central, or

nearly so, and the vent near the posterior margin, and upon the upper or

lower surface, according to the genus.

Echinus {pi. 76, fig. 69), and Cidaris {figs. 70, 71), have a subglobular

shell and tw^o kinds of spines, the larger of which are supported upon large

tubercles. The mouth is central beneath, and the vent in the apex.

The tendency to take an oblong form in Spatangus and Ananchytes^ and
the mouth being placed near the opposite extremities of the body, indicate

an approach to the next order.

Order 4. Holothuridea. The animals composing this order have an

elongated worm-like form, and the shell has disappeared, although some
earthy matter is deposited around the mouth. In Holothuria and the allied

genera the body is very contractile; the skin is irritable and has numerous
mucous-secreting pores, and perforations for the' passage of the sucker-like

feet, which are either generally distributed, or arranged in five rows repre-
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senting the ambulacra, or confined to the middle portion of the ventral

surface. The mouth is fringed with branching tentacles capable of being

withdrawn ; the vent is at the opposite extremity of the body ; and the entire

animal bears a striking resemblance to a cucumber, whence it is called by

sailors the sea-cowcmnber^ and one of the genera bears the name of

CucximariaiC. frondosa^ jpl. ^Q^fig.^^). They are extensively collected

iibout the islands and reefs of the Eastern oceans as a culinary delicacy for

the Chinese markets.

Captain Flinders mentions a Malay fleet of sixty vessels and one thousand

men, as forming an expedition to fish for these animals.

"The object was a certain marine animal called i/rejpang ; of this they
gave me two dried specimens, and it proved to be the heche-de-Tner or sea-

cucumber, which we had first seen on the reefs of the east coast, and had
afterwards hauled on shore so plentifully with the seine, especially in Caledon
Bay. They got the trepang by diving, in from three to eight fathoms
water ; and where it is abundant, a man will bring up eight or ten at a time.

The animal is split down one side, boiled, and pressed with a weight of

stones ; then stretched open with slips of bamboo, dried in the sun, and
afterwards in smoke, when it is fit to be put away in bags, but requires

frequent exposure to the sun. A thousand trepangs make apieol^ of about
125 Dutch pounds ; and one hundred picols is a cargo for a prow."

Okdek 5. SiPUNcuLiDEA. Thcsc are sometimes included in the order

Holothuridea, with which they agree in the tentacles, the intestinal canal, and

circulatory system, although they want the tubular feet. Sipunculus {pi. 74,

%. 7, and pi. 77, Jigs. 27, 28). According to Quatrefages the anatomy of

Echiv/rus indicates an affinity both to the chsetopodous annelida and to

Holothuria, giving it characteristics of distinct types. Some authors, as

Blainville and Gervais, place these animals among the Annelida.

Class Helminthes.

The classification of the various forms of worms has been attended with

difficulties, some of which still remain, notwithstanding the efibrts of

distinguished naturalists to ascertain their characteristics. The worms,

whose body is composed of a series of rings, as in the leech and earth-worm,

and whose nervous system is composed of a line of ganglia, united by a

double nervous cord, as in insects, form with these the division Articulata,

of which they constitute the class Annelida.

After excluding the Annelida from the class of worms, there still remain

many forms, both aquatic, and living in the interior of other animals, to

which the term Helminthes is restricted. Here the annulate structure has

disappeared, and the median nervous system has been separated into two

distinct branches, usually arising from a large ganglion anteriorly, or two

ganglia united by a transverse branch. From the characteristics which

these animals aflbrd, it is' difficult to decide whether they belong to the

radiate or articulate division of the animal scale, or, as is probable, form an
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inter-class with charactei's common to both. Milne Edwards, Gervais, and

Agassiz, think thej form a common type with the Articulata, thus unitintr

all the worms in one division. The latter disposes of the differences in the

nervous system, by considering them essentially the same, the two distinct

or bilateral threads (and sets of ganglia, where they exist) being approximated

to form a single series. The genus Malacobdella has certain intermediate

characters, which render it difficult to place, the nerves being separated, the

intestine simple, and the sexes separate. It is about an inch long, white,

translucent like Planaria^ and has a posterior sucker. It is marine, and

lives as a parasite in the mantle of the molluscous genera Mya and Venua.

Blanchard thinks it forms a distinct type of worms, as the generative organs

alone have an affinity with those of the Annelida ; and Duvernoy places it

among the Trematoda.

On the other hand, the Helminthes may be regarded as a two-rayed animal

(a view taken in part by Duvernoy), allied to the Radiata by this very

nervous system, which, in Tristoma (R. An. pi. 36), forms a complete

circle, which may be compared with that of the Radiata. The digestive

system of this animal and of Planaria, bears an analogy to that of the

Radiata, even the more typical forms, for in the Echinidea it has already

departed from the radiated type. In some Planarise (R. Axi. pi. ^7^ fig. V)

the gastro-vascular ramification forms a complete net-work, which has its

counterpart in Rhizostoma (R. An. pi. 50).

We lay no stress upon the absence of the articulate structure in most

Helminthes, because it is wanting in some of the Epizoa, which, although

sometimes arranged with the Radiata, belong to the Crustacea. The
articulate appearance of Taenia arises from the fact, that each joint is to a

certain extent a single individual, affording an analogy with the Radiata,

which is strengthened by the transverse nutrient tubes.

Cuvier, Duvernoy, and others, place the Helminthes among the Radiata.

The classification of the latter, in 1848, is as follows, the vernacular

names (which have no authority in science) being replaced by systematic

ones.

Class Helminthes, comprising the three sub-classes, Helminthophyta,
Parenchymata, and Cavitaria.

Sub-class I. IlELMmTHOPHYTA.
Animals simple or compound ; form ribbon-shaped, a double alimentary

canal, no vent. Including the two orders Cystica (from Kystis, a bladder)

and Cestoidea (from Kestos.^ a band).

a. Cystica., with one family

:

1. Hydatidse.

h. Cestoidea^ with three families :

1. Cysticercidse.

2. Ligulidae.

3. Taeniidge.

Sub-class II. Parenchymata.
Form flattened, rarely cylindrical, nervous system bi-radiate ; a bifurcated

or branched alimentary sac. It includes the two orders and families

:
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1. Trematoda.

2. Planariidae.

Sub-class III. Cavitaria.

Having a visceral cavity, the nervous system bi-radiated. Composed of

fom* orders, the first having a visceral cavity instead of an intestine, the

remaining three with two opening? at the alimentary canal, at opposite

extremities.

a. Enterodela^^ with one family :

1. Acanthocephala.

h. Enterodela cylindrica [^N'ematoidea, Rudol^Jii]^ two families :

1. Ascaridse.

2. Gordiidae.

c. Enterodela plicata [Acanthotheca, Diesing]^ a single family and

parasitic genus :

1. Linguatulidae.

d. Enterodela tcBnioida^ one family

:

1. ^emertidae.

The greater part of the Helminthes live in various parts of other animals,

deprived of light, with little occasion for locomotive powers, and governed

by circumstances of great uniformity, so that we need not be surprised at

the simplicity of structure in individual genera, although they present a

considerable amount of variation in the aggregate. From the mode of

their occurrence within other animals, they have been termed Entozoa. in

which certain external species are included. In some cases the same
species is found in waters as well as in the interior of animals. There is

scarcely an animal, whether terrestrial or aquatic, which does not nourish

some of these parasites, and but few of the latter infest several distinct

species. They have been found in beasts, birds, reptiles, fishes, insects,

mollusca, and even in the acalephse.

These entozoa are found, according to the species, in various parts of

the bodies they infest, as the intestines, brain, bronchiae, liver, kidneys,

muscles, blood, and bones.

I. HELMmXHOPHYTA.
a. Cystica.

These are named from the resemblance of the posterior part of the body

to a bladder, a part which is filled with fluid {pi. 77, jig. 29). This is

fibrous and sensitive, at times as large as an egg, and it sometimes forms

part of several individuals. In Coenurus the head or heads are each

attached to a short neck ; they are sub-globular, crowned with hooks, and

have suckers arranged around the convexity, to enable it to attach itself

to the substance whence it derives its nourishment. It lives in the brain

and spinal nerve of sheep, and more rarely in the braiii of oxen, destroying

parts of it, and giving rise to a fatal disease, called by the expressive name

of " staggers," from its chief symptom.

In Echinococcus (called Acephalocyste by the French) there is no head

* This name is inadmissible, having been previously used by Ehrenberg in the Infusoria,

p. 24.
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outside of the kyst, the animals being restricted to its inside. It occurs in

the liver, spleen, and other parts, and is not exclusively confined to man.

h. Cestoidea.

Cysticercus is found in man as well as in animals, between the tissues of

the muscles, sometimes penetrating to the eye-ball, the heart, and the brain.

The form is that of the Cystica (with which it is usually and perhaps cor-

rectly placed), whilst in some other respects it approaches the Cestoidea.

What is called " measles" in hogs arises from an abundance of enkysted

worms {Cysticercus cellulosoi^ jpl. 71^ jig. 30), which have been found occu-

pying as much space as the brain in these animals, and causing convulsions

and death.

The intestinal worms of the genus Ligula (Z. cingulum., pi. 77, fig. 34)

are flat, ribbon-sliaped, without articulations, marked with a longitudinal

stria, and also transversely striate. They live in birds, and especially in

fishes. The species figured is from one to five feet long, and is found in the

Gyprinus hrama of Europe. This worm is said to be eaten in some parts

of Italy. Bothrimonus sturionis infests the American Acipenser oxyrhyn-

ehus. It is not articulated, it has a longitudinal impressed line above and

below, with numerous raised points along it, thgse beneath having a pore.

The head is sub-globular, with a double sucker.

The genus Bothriocephalus (named from hothros^ a groove, and kephale,

the head) is a long, flat, jointed worm, with a longitudinal groove upon each

side of the sub-quadrate head, distinguishing it from Taenia.^ or the true

tape-worm. It is also distinguished by having the segments much wider

than long, and the openings from the ovaries are beneath, and not lateral.

The genus infests birds, fishes, and reptiles ; and one species, B. latus

{pi. ^I^fi^. 32), infests man in Russia, Switzerland, and some other parts

of Europe.

The common tape-worm. Taenia solium, {pi. ^^^fig. 33), is composed of

flat, sub-quadrate articulations, which are very small and fragile for some
distance from the head, so much so that this part is rarely obtained perfect,

and the small head was for a long period unknown. The head is globular

and provided with four terminal suckers, arranged in a square around the

mouth. The alimentary canal is double, being composed of an intestine

running along each side of the body, with a transverse canal connecting

the opposite sides at the beginning of each segment, giving the interstices

the appearance of a ladder. The centre of each segment is occupied by
distinct generative organs of both sexes, which have their outlet in a lateral

pore, alternately upon the right and left side of the segments. As each

segment is capable of producing a large number of eggs, it is difficult to

conceive why the animals should be comparatively so few in number.

This species attains a length of twenty feet or more, and a single one is

usually confined to a single individual, although as many as twenty have

been found together. Tcenia cateniformis {fig. 31) is about an inch long,

and infests the cat.

II. Parenchymata.
These are soft contractile bodies, without any appearance of division
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into rings, and bearing some resemblance to a leech, but sometimes so short

as to be circular.

1. The Trematoda are internal monoicous parasites, having an anterior,

suctorial opening, and one or more suctorial disks of attachment, which

afford generic characters. Distoma (or Fasciola) hepatioum (pi. YT,^^. 36),

which is a good example, is about an inch long, infests the gall-bladder,

liver, and rarely the neighboring veins in man, sheepf, oxen, deer, gazelles,

camels, goats, horses, and hares. In sheep it is the cause of the fatal

disease named rot. The severe winter of 1841-2 in Germany, was fol-

lowed by the death of many deer, which were found to be much infested

with Distoma.

Fresh-water snails of the genera Planorbis and Limnea are infested by a

minute animal, with a globular body and slender tail, resembling a tadpole,

and forming the supposed genus Cercaria, of which two American species

were published in 1840, the motions of which are similar to those of their

European analogues, the tail being rapidly thrown into the shape of an S^

and easily detached."^ Steenstrup has in some measure cleared up the his-

tory of the Cercarise, which are the larvse of Trematoda. After swimming
about freely for some time, ^hey attach themselves to the outside of the

snail, and settle in the mucus of the exterior, maintaining themselves by an

abdominal sucker, and in the course of their movements losing the tail, a

loss which gives them somewhat the appearance of a Distoma. They now
enter the pupa state, in which they remain for some months without appar-

ent change. They afterwards acquire spines anteriorly, and such individu-

als were found within the snail. C. Th. Siebold thinks the Distoma is

finally developed in the water-fowls which swallow the snails, an analogous

fact having been observed by Creplin, who found a species in a stickleback

iish, and also in water-fowls.

2. The Planariidm contain a number of small leech-like animals, found

both in fresh and salt water, which glide along like a snail over solid objects,

or, passing up an object to the surface, they creep along this with the back

downwards, and the belly attached to a thin film of water. The single

opening to the ramifications of the stomach is usually about the centre of

the inferior surface; and whatever is taken through this that is indigestible,

is subsequently rejected by sucking in a quantity of water, and ejecting the

whole together.

Planaria {Planocera) cornuta {pi. Y7, fig. 35) has two horn-like

extensions anteriorly. P. {DendroccBlum) gracilis^ Hald. 1840, is three

fourths of an inch long, and one tenth broad, fuliginous, veined with black

;

* C. hyalocavda, Hald. Body dark brown, or blackish, about as long as the tail ; tail trans-

parent, tapering, and suddenly diminished at its junction with the body. Just visible to the

naked eye. Parasitic upon Physa heterostropha. Susquehanna.

C. hilineata. Perfectly white. Microscopic characters : Head and tail translucent ; body witli

two dark longitudinal lines, which have a tendency to connect, so as to form a circle when the

animal contracts ; there is a liglit posterior circular spot occasionally visible, the tail is shorter

than the extended body, and is not contracted at the base. Exceedingly numerous upon speci-

mens of Limnea catascopium, collected at Camden on tlie Delaware.
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oblong, suddenly tapering to a point posteriorly ; sides nearly parallel ; head

truncate in front ; neck narrowed, eye dots two, on the narrow part, oblong

and white, with a black dot upon the internal margin ; ventral opening less

than one third the entire length from the posterior extremity. It inhabits

springs in eastern Pennsylvania, and feeds upon animal matter. When cut

in two, each part becomes an entire animal.

III. Cavitakia.

a. Enterodela.

1. The Acanthocephala^ which are placed with tlie Parenchymata by

Cuvier, are composed of round worms represented by the genus

Echinorhynchus, the chief character of which is a straight, round, retractile

trunk, armed with rows of recurved tooth-like hooks, which retain it in

place when thrust into the intestines. A small pore is sometimes

observable at the end of this trunk, but it is probable that nourishment is

absorbed by its entire surface. A vascular tube runs longitudinally on

each side, and is lost towards the posterior extremity. These noxious

animals seem not to have been found in man, although numerous species

infest vertebrate animals. They sometimes bore through the intestines, and

pass into the cavity of the abdomen, and into other parts of the body.

EcTiinorJiynchus gigas {pi. ^^^fig. 39) is from three to fifteen inches long,

and infests hogs, especially such as are confined to be fattened.

h. Enterodela cylindrica.

1. Tlie Ascaridce include various genera of internal parasites, of w^hich

the genus Ascaris is among the best known, and contains slender, round

worms, tapering towards both ends. The head is provided with three little

valves, between which the mouth is placed. The intestine is straight, the

vent terminal, and the nervous system bilateral. Ascaris lumhricoides

{pi. ^il^fig. 41) takes its trivial name from its general resemblance to a

lumbricus, or earth-w^orm. It is white, from six to twelve or fifteen inches

long, and the female is larger and more abundant than the male. It infests

the small intestines of man, and is frequently fatal to children, in which it

sometimes penetrates to the stomach, and even to the mouth. As many as

five hundred have been ejected by a child in the course of eight days.

It is sometimes discharged from abscesses in the abdomen, and it has

rarely been passed from the bladder. This species infests the hog and the

ox, and an allied one (once considered the same) is found in the horse.

Owen, some years ago, calculated the number of eggs in a female of this

species to exceed sixty millions. Gluge and Mandl found eggs of an

Ascaris, without the animal, in the lungs of frogs, supposed to be introduced

with the air.

Oxyuris vermicularis^ Linn. {pi. 77, Jig. 42), is half an inch long,

cylindrical, with the posterior portion subulate. It infests the large

intestines of children.

Tricliocephalus dispar {fig. 40) is found with the preceding species, and

differs in having the anterior extremity attenuated like a thread, and

resembling the lash of a whip, of which the posterior end would be the stock.

It is one or two inches long, of which the thick part occupies about a third.
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2. Gordiidce. Tlie genus Filaria is long, slender, thread-like, and smooth,

with a somewhat rigid texture, and many species are found in yarious

animals, including insects and mollusca. Filaria raedinensis {pi. 77,Jig. 43),

the guinea worm, infests the muscles and subcutaneous tissues, chiefly

of the lower limbs, in Arabia, Upper Egypt, West Africa, and the West
Indies. It is sometimes located about the eye, and beneath the tongue ; and
occasionally it makes its way to the surface of the body, causing a sore,

from which it may be extracted if a little is withdrawn daily, care being

taken not to break it, as in that case the inclosed part remains and causes

inflammation, which may render amputation necessary. A sailor, who
frequently met Africans on shipboard with sores caused by the worm, had
been on shore in West Africa for three hours barefoot, having himself a

small sore on the thigh at the time. He arrived in England in October,

1843 ; and in the middle of the subsequent May a sore appeared on the left

instep, which finally opened and disclosed part of a white worm, about the

size of a violin string, of which five inches were cut off. This was succeeded

by violent inflammation and suppuration upon the foot and leg, until the

remaining two feet and a half of the worm came away. On the 23d of May
another sore appeared upon the left fore-arm, disclosing a second filaria,

which was gradually and carefully removed in fourteen days, and found to

be thirty-two inches long. A third could then be felt under the integument

of the right foot. This species attains a length of six feet, and is said to be

sometimes seen swimming in the water of the countries it inhabits.

Filaria papulosa {fig. 45) is found in the abdomen, chest, and eyes of

the horse. Dr. Charles A. Lee gives a figure of it in the Am. J. Sci.. 1840,

vol. xxxiv. p. 279. He states that it is from one to seven inches long, and

one third of a line in diameter. The specimen seen by him seems to have

grown from half an inch to about four inches in four months.

Filai'ia phalangii {pi. 77, fig. 62) has been found in Phalangium

cornutum.

Filaria lycosce, Hald. Pale-reddish when recent ; flavous when dried by
heat ; rigid, smooth, and shining, slightly tapering towards one end ; about

five inches long, and one millimetre in diameter at the largest end. Found
in Eastern Pennsylvania, in a specimen apparently of Lycosa scutulata,

Hentz, ten lines long, and, when the size of the spider is considered, a

remarkably large species. The specimen being much contorted, and one

end still within the spider, the precise length could not be determined.

Fig. 43 might pass for a representation of it, and the spider is a little larger

than^^. 37" in^Z. 78.

The genus Gordius is found free in water, or as an internal parasite.

Gordius aquaticus is found under all these circumstances, as it has been

ascertained to infest insects. These worms resemble a thin thread or

stout hair, and being seen in running water, or in puddles along roads,

particularly after rain (see Mag. Nat. TFist, 1836, pp. 9, 24:1-2, 355), they

are popularly supposed to be metamorphosed horse-hairs. They are male

and female, oviparous, and have a more complicated organization than their

external simplicity might be supposed to indicate.
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c. Miterodela plicata.

1. The ZinguatuUdcB are internal parasites infesting various organs ; they

are flattened and tapering posteriorly, and rugose transversely. In

Linguatula the interior extremity is armed with a few recurved spines.

d. Enterodela tcenioida.

1. I^emertidcB. The principal genus is Nemertes^ Cuvier {^jpl. ^^^fig. 10),

an extremely long and soft marine worm, of a flattened form, the anterior

extremity slender, and the posterior one ending with a broad attaching disk.

It approaches Hirudo in its mouth and vascular system. It lives buried in

the sand, and is said to feed on shell-fish.

Division II. Mollusca.

The Mollusca, or Malacozoa (soft animals), constitute one of the gi'eat

Divisions of the animal kingdom. Except the shell, which is not always

present, these animals have nothing in the nature of bones ; and they want

the ringed structure and jointed members of the Articulata. The body

is soft, the integument slimy, and generally without epidermis, and in the

testaceous species capable of secreting a shell. The alimentary canal has

an opening at each end, and the circulating system is more or less complete.

The eyes of univalve mollusca are generally situated upon or near the

tentacles ; those of bivalves upon the edge of the mantle, as in Pecten

{pi. 76, jigs. 27, 29) ; or on the posterior portion which forms the siphons,

as in Unio {pi. 76, fig. 47).

From the great number, variety, and beauty of the shells of so large a

portion of the Mollusca, the study of these, under the name of Conchology,

attracted attention at an early period, when a cabinet of shells was often

regarded in the same light as a casket of jewels, and great sums were paid

for rare and handsome species ; and, indeed, this interest still maintains its

ground, there being shells, the price of which is one or two hundred dollars

at the present day.

It was at length discovered that little of natural classification and the

habits of this class could be known, without a study of the entire animal

;

so that Conchology finally became merged into Malacology. There is,

however, no impropriety in the use of the former term in an enlarged sense,

if it be considered to include the study of those animals which are usually

provided with a calcareous shell.

Some of the older conchologists, guided by the shell alone, included

radiated forms, like Echinus, in this division; and even at the present day,

the cirrhopoda {pi. 76, figs. 51-54) and some of the annelida, which have

a hard exterior tube, are sometimes described in books avowedly devoted

to mollusca. On the other hand, whilst all " shells," whether secreted by
the mollusca or the articulata, wxre classed together, true mollusca, when
\mprovided with a shell, were often placed among w^orms and annelida.

The term (Vermes) Mollusca was used by Linnaeus in 1758, in a wide
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sense, as it included radiata, like Actinia, Medusa, and Echinus ; Crustacea

like Lerna^a, as well as Ascidia, Limax, and the Cephalopoda, and even

some annelida ; whilst his order (Vermes) Testacea included most of the

univalve and bivalve shell-fish. The " class Mollusca" of Lamarck, follows

his class Conchifera, and includes the five " orders," as he terms them, of

Pteropoda, Gastropoda (excluding the spiral univalves), Trachelipoda

(including the spiral univalves). Cephalopoda, and Heteropoda. Pallas and

Cuvier were the first to use the term Mollusca in its modern sense ; and the

latter, in 1798, recognised three sections, subsequently provided with the

systematic names of Cephalopoda, Gastropoda, and Acephala. The term

Mollusca having by these means acquired a somewhat indefinite meaning,

Blainville proposed that of Malacozoa, which is the preferable term, if the

term Malacology supersedes that of Conchology.

The shell of the Malacozoa can have one, two, or more pieces ; it may
be external or internal, and it varies much in size, being in some cases

capable of containing all the soft parts, with room to spare, and in others a

mere excrescence upon some part of the animal. It is secreted by the

mantle, a fold of the integument which appears as a flap, lining the shell in

bivalves, and a continuation of it appears as a collar around the neck, and

lining the aperture of the shell in the spiral univalves. In the order

Tunicata the body is inclosed in a kind of coriaceous purse instead of a shell.

The mantle usually secretes two kinds of material, the nacre, or pearly

portion of the shell, and the epidermis, or periostraca ; but in some genera

the latter is absent, as in OUva {pi. 75, figs. 122, 125, 126) and Cyprcea

{pi. 76, figs. 5-T), in which the wide mantle is turned up on each side, so

as to inclose the shell. When the shell is broken by accident, the crevice

is closed by layers of nacre ; and if a pebble gets into the shell by accident,

and cannot be got rid of, it is covered in like manner. When the nacre

or " mother-of-pearl" is of a fine quality, the tubercular masses which arise

from injuries have a peculiar lustre, which causes them to be admired under

the name of pearls. Shells are often found repaired, which had been

crushed and distorted to such an extent as to lead one to believe it scarcely

possible for an animal to survive after so much mutilation.

The varied spots and lines which ornament so many marine shells, are

distributed by the periodical action and inaction of the secreting process.

The species of the genus Conus, although coveered by a thick epidermis, are

usually marked with bands, spots, and reticulations of brilliant colors, which

make them a favorite ornament to collections. The epidermis, however,

should not be removed, or it should at least be preserved upon a specimen

of each species, as it varies considerably according to the species. The

former unscientific custom of polishing such shells as have a homely

exterior is now discontinued.

The microscopic structure of shells presents many curious features, which

have been thoroughly studied by Carpenter, who has illustrated the subject

with figures. In some shells the structure resembles that of minerals, and

seems to be formed of minute crystals of carbonate of lime, or of fibres

resembling arragonite.
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In the genus Argonauta (jt?Z. T^^fig. 17) the ends of two of the arms arc

greatly dilated, and these dilations clasp the shell upon each side, whicli

seems to be formed by a secretion from their inner surface.

In some of the naked land-snails, like jpl. 77, fig. 21, a small tliin sliell

may be taken out of the back, and the cuttle-iiBh has a correspond in<^

internal shell, known as cuttle-bone, which is more complex, having a hard,

rough surface above, and a series of close-set, thin, parallel j^lates beneath.

The lower end terminates in a point which corresponds to those fossil

organic remains of cephalopoda, named Belemnites.

In bivalve shells the mantle is slightly attached to the shell, in some

degree parallel with its margin, and at a little distance from it; but this line

of attachment, which is named the ])allial impression^ varies considerably

in its course in different ftimilies, and through this variation affords

distinctive characters. The mantle, or projections from it, secretes the

spines, rugosities, and other appendages, by which the shell is varied.

Sometimes the deposition of the shell goes on smoothly, when a thickening

of the margin, a varix, or a row of spines will be secreted, to be followed

by a smooth space, and this alternation takes place as long as the animal

grows. See pi. 75, figs. 101-104, 111, 119. Univalve shells are usually

strengthened by having the margin of the aperture thickened, and as this

is added from time to time, the shell may acquire a ribbed appearance, a^

in figs. 101, 102. In other cases, as in fig. 91, the old lip is absorbed

before a new growth is started, so that the shell remains smooth.

Sometimes the margin is not formed until the animal attains its full growth.

The oblique deposition of calcareous matter in spiral univalves gives

them an elongated form, as in pi. 75, fig. 117, and when less oblique, the

shell is more robust {fig. 98). In forms like Patella [fig. 77) the calcareous

deposit extends in equal degrees ; but if the increase is more abundant upon

one side, the spine is curved, as in. fig. 81. When the aperture is lateral,

and the shell has little or no obliquity, the forms seen in pi. 76, figs. 2, 4,

7, 11, are the result.

In spirivalve shells the solid axis is named the columella, and a muscle is

attached to it which connects the animal with the shell, and enables it to

retire within it. The columella is often marked with prominent folds and
tooth-like projections, which afford generic characters. The anterior

extremity of the mantle is elongated in some genera, and the edges brought

in contact, so as to form a slender tube, through which water passes to the

gills ; and as this siphon secretes calcareous matter, the shell takes the

rostrated form, as in pi. 16, figs. 109-112.

Spiral shells are usually dextral, increasing towards the right, in w^hich

they resemble an ordinary screw ; but there are a few genera, exceptional

species, and varieties of dextral species, which are sinistral (pi. 75, fig. 100).

A bivalve shell is considered sinistral when the projecting points at the

hinge, named teeth (which present a certain degree of uniformity in each

species), are changed so that tl^ modification which belongs to the one

side normally is found upon the other.

Sonie of the spirivalves, when the animal retires into the shell, as in ^<7.
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88, close the aperture by an operculum attached to the posterior and upper
part of the foot. It is sometimes smaller than the aperture, and can be
drawn in some distance ; in other cases it fits the aperture exactly. In

texture it is either thin and horny, or thick and shelly, sometimes increasing

obliquely or spirally, by deposition upon one side, and at other times

enlarging concentrically, but always taking the shape of the aperture. In

the genus Hipponyx the anomaly is presented of the operculum being

attached to the rocks upon which the animal is found. In dry seasons the

land-snails protect themselves by a temporary operculum, formed by a

slimy secretion, which hardens, and thus closes the aperture.

Most bivalves, as the name implies, are composed of two valves

{pi. 76, Jigs. 32-34:), united by a ligament upon the back; but some, of these

have accessory pieces {Jig. 49), which are not of sufficient importance to

remove them from their class. Even the anomalous form, Asjpergilhim

{pi. 7o^fig. Yl), belongs to the Bivalves or Conchifera ; for, although it is a

shelly tube, pierced at the anterior extremity like a pepper-box, an
examination will disclose a small open bivalve shell, solidly imbedded in the

shelly material of the tube. This is roughly represented near the upper end

of the figure, although the artist probably did not recognise its true character.

The nervous system of the Malacozoa is not symmetrical, as in the

Articulata, nor radiated, as in the Hadiata, but the ganglia are distributed

unsymmetrically from the brain, or chief ganglion, situated above the

oesophagus.

The Malacozoa are divisible into three sub-divisions or classes, the lowest

containing the Acephala {pi. Y6, Jig. 34, tfec), named Acephalophora by

Blainville ; the next the Gastropoda {Jig. 1, &c.), named Paracephalophora

by Blainville, and including the Pteropoda, according to this author ; and

the highest the Cephalopoda {pi. 76, Jigs. 16, 17, 75-77).

Class 1. Acephala.

This class contains the four orders Bryozoa, Tunicata, Brachiopoda, and

Conchifera. The sections, here named orders^ are by some naturalists

considered to be classes, which they sub-divide into orders of a different

value. Indeed, it is extremely difficult to construct groups which shall have

the same value under the same name, in different departments of Zoology

;

and there is no special rule which can be followed in all cases.

Milne Edwards, observing that the Bryozoa, which had previously been

confounded with the Zoophyta, bear certain near relations to the Tunicata,

united the two in a sub-division of the true mollusca, and Cuvier had

previously shown that the Tunicata are related to the Conchifera.

Dujardin gives to the group of Bryozoa the same value among the Mollusca

that he assigns to the Conchifera and Brachiopoda. Agassiz also unites

them to the Acephala, of which he considers them to be the lowest order,

corresponding to the Foraminifera, to which he assigns the lowest place

among the Gastropoda. In fact, the Bryozoa have much resemblance to

the Mollusca in their alimentary canal, which is quite different from that of

the Zoophyta.
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Order 1. Bryozoa. Tliis name was imposed by Ehrenberg, wlio was

one of the first to demonstrate the true nature of them. They are small

animals, aggregated in great numbers, like coralligenous zoophytes, liaving

a distinct stomach and an intestine curved upon itself, with an outlet near

the mouth. An analogy with the Ceph.alopoda is apparent in the tentacles

which surround the moutli, and which are covered with vibrilla*. These

vibrillse cause currents of water which bring the animalcula within reach,

which serve as food. The tnbe into which the animal withdraws varies in

texture, being membranous, horny, iibro-gelatinous, or calcareous. This

tube corresponds to the outer tunic of the Tunicata, in being in organic

connexion with the interior parts, even the calcareous matter of the harder

kinds being deposited throughout the membranous tissues. Each tube is in

contact with its neighbors, sometimes to the number of many thousands.

Dr. Farre thus describes the tube or cell in the Yesicularidse :
" The

transparent horny cell which closely embraces the body of the animal, is

nearly unyielding in its lower two thirds, but terminates above by a flexible

portion, which serves to protect the upper part of the body when the whole

is expanded, in which state it is of the same diameter as the rest of the cell,

but, when the animal retracts, is folded up, and drawn in after it, and

completely closes the mouth of the cell. The flexible part consists of two

portions, the lower half being a simple continuation of the rest of the cell,

the upper consisting of a row of delicate bristle-shaped processes or setae,

Avhich are arranged parallel with each other around the top of the cell, and

are prevented separating beyond a certain distance by a membrane of

excessive tenuity, which surrounds and connects the whole. This mode of

termination of the cell is one of constant occurrence, as will be described

in other species, and is evidently a provision for allowing of the freest

possible motion of the upper part of the body in its expanded state, to which

it afibrds at the same time support and protection."

—

Phil. Trans.^ 1837,

p. 393.

Johnston thus describes the habits of some of these animals :
" Let

us now suppose that the polypes are in a state of extrusion, and fully

expanded, all the cilia in play, and the water whirling in rapid streams u}>

and down the opposite sides of the tentacula, carrying with them nutriment

and the breath of life. All is quietness and security around, and the little

creatures are evidently in a state of happiness and enjoyment ; no one who
has witnessed the microscope scene (the myriads of the little flosculous

heads that pullulate and blossom over the entire polypidom, as thickly

peopled as the swarming hive) can have any doubt of this, especially when
he remarks the acuteness and vivacities of their sensibilities and actions ; for,

under his eye, one will ever and anon suddenly sink out of view, hide itself^

within the cell, again on a sudden emerge and expand, or, it may be, lay

itself down in repose and concealment, until digestion has freed it from a

state of repletion, or forgetfulness has removed the alarm of an enemy.

These positions are assumed with such rapidity, that the eye cannot trace

the steps of the process, and large glasses and minute skill are required to

reveal to us its mechanism."

—

Brit. Zooph.^ p. 241.
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Excellent figures of this group are given by Milne Edwards, in the

illustrated edition of the Eegne Animal, and by Johnston. The following

genera of Escharidse are figured on pi. 75 : Flustra {fig. 54), Beiepcyra

{fig. 56), and Eschara {fi.g. 57). The following classification is that of

.Johnston :

^Natives of the Sea. Tentacula forming a perfect circle. Polypiaria

'hfiimdihtdati., P. Gervais. Fams. 1 to 6.

'^'^Lacustrine. Tentacula in the form of a horse-shoe. Polypiaria
hippocrepia., P. Gervais. Fam. 7.

Fam. 1. Yesicularidce. Corneous, fistular, confervoid; cells vesicular,

deciduous, not operculate. Yesicularia, Serialaria, Yalkeria, Baverbancia.

Fam. 2. Crisiadce. Calcareous, branched, confervoid, jointed; cells

linked together in series, distinct, tubular, or elliptical, with a terminal or

subterminal aperture ; no operculum. Crisia, Notamia, Hippothoa,

Anguinaria.

Fam. 3. Tubidiporidce. Calcareous, variable in shape, never confervoid
;

cells tubular, round, rising from a base and projecting, aperture terminal

and non-operculate. Tubulipora, Discopora.

Fam. 4. Celleporidw. Calcareous, lobed, ramous, or crustaceous ; cells

in quincunx, utricular, in juxta-position, with a contracted terminal aperture.

Cellepora, Lepralia, Membranipora.

Fam. 5. Escharida^. Calcareous or membranous, variable ; cells usually

in quincunx, oblong, pentagonal, or hexagonal, conjunct, immersed, or

horizontal to the plane of axis, with a subterminal or lateral, and commonly

operculate aperture. Flustra, Cellularia, Acamarchis, Farcimia, Ketepora,

Eschara.

Fam. 6. Alcyonidula\ Polypidoms sponge-like, polymorphous ; cells

irregular in disposition, immersed and concealed, with a contractile non-

operculate aperture. Alcyonidium, Cliona.

Fam. 7. Limniades. Polypidoms fleshy, spongy or corneous, polymor-

phous ; animals in tubes with angular or round orifices, closed when they

recede. Cristatella, Plumatella.

Order 2. Tunicata. These animals, especially Ascidia {pi. 1^.,fijgs. 7, 8)

and its allied forms, may be compared to bivalve mollusca or conchifera,

in which the margins of the mantle are united so as to form a sac, in

which two openings are left, one for alimentation and respiration, and the

other for excretion. The mantle is of a tough coriaceous or cartilaginous

texture, and is endowed with contractility. Cellulose, which is almost

exclusively found in plants, has been ascertained to enter into the

composition of the Tunicata. A current is made to flow over the branchiae

bv the action of the vibrillae, and the contractions and expansions of the

body remove the water.

The Tunicata have no external organs of locomotion, so that they float

about at random, or are fixed to rocks, sea-weed, or other extraneous

bodies. Some species are agglutinated together in masses, or in long

chains, but there is no organic connexion between them.

This order includes three families represented by the genera Salpa,
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Ascidia, and Pyrosoma. Salpa (pi. 77, fig. •>) forms long lines of aggre-

gated individuals. These animals were first distinctly noticed in 175f), and

named Tlialia in Brown's History of Jamaica, and in 1775 Foiskal applied

tlie name of Salpa. The mantle is transparent, and is j)rovided witli

tubercular suckers, by means of which the bodies adhere together. Tiie

aggregated individuals produce young which are free, and which are unlike

the parent ; and these free individuals produce a brood of aggregated

individuals, thus presenting an example of alternate generation. Tliis

discovery was published by Chamisso in 1830. These animals abound in

the warm seas, swimming at various depths, commoidy witli the back

downwards, and coming to the surface in calm weather. Their power of

locomotion is slight, the only means being the ejection of water which has

been used in respiration. (See Agassiz's Lect. Einhryol.., p. 91.) Pyrosoma
includes compound, gelatinous, and nearly transparent animals, remarkable

for their brilliant phosphorescence.

Okdek 3. Brachiopoda. " The Brachiopoda ought to be combined w^th

Lamellibranchia, having the same structure, and differing only in secondary

modifications." (Agassiz.) This order includes bivalve mollusca, named from

having a long, spiral, fleshy, arm-like, fringed organ on each side of the

mouth, used in securing food, and generally capable of being extended and

withdrawn into the shell, and w^hen large it is rolled into a spiral. In the

genus Spirifer, which is scarcely more than a Productus, these organs are

preserved in a mineralized state. The mouth is provided with fleshy lips,

and is situated between the arms. The mantle itself subserves the purposes

of respiration, a peculiarity which is recorded in the name Palliobranchiata,

given to them by Blainville.

The shell is often adhering, either directly, as in Crania {pi. 76, fig. 24),

or by means of muscles, as in Terebratula (fig. 23), in which the muscles

pass through a perforation in the beak of the left valve. This genus

has a curious framework within the shell. The species figured, T. caput-

seipentis, Linn., and T. psittacea, Gmelin, are found upon both sides of the

Xorth Atlantic. (See Gould, Invertelrata of Massachusetts, pp. 141, 142.)

It has been maintained that in this order, the valves, instead of being
right and left, are dorsal and ventral, the large or perforated one being

dorsal. Professor Agassiz (Monies de MoUusques, p. 14) thinks this view

is founded upon a false interpretation of the anatomy, and that the

Brachiopoda do not present this anomaly. lie considers the larger valve

as that of the left side, as in Ostrea and Anomia, but whilst the left valve

is perforated in Terebratyla, Anomia has the perforation in the right. The
descriptions of some conchologists being founded upon the opinion that

there is an absence of orientation in the valves of this order, must be j-ead

with care or they will not be understood.

In the genus Lingula the two valves are so much alike that it is difiiculr

to decide upon their mutual relations. In this genus there is a long pedicle,

but probably not for attachment to extraneous bodies, as the species live

buried in the sand.

Order 4. Conchifeka. This order contains most of the bivalve shells,
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including some with accessory pieces. From tlie laminated form of the

gills, two of which usually hang like a curtain on each side, between the

mantle and the body, they are named Lamellibrancbia by Blainville.

In the Conchifera the back of the animal is under the hinge of the shell

;

and when the shell is removed, the heart may be observed in some families

beating at the anterior part of the back. Beneath this, at the anterior

extremity, is a simple opening constituting the appendages named labial

palpi^ the vibrillse of which cause currents, which bring nourishment

within reach.

Upon comparing the shell of an oyster with that of a freshwater mussel,

a discolored impression ^\'ill be found near the centre of the former, and two
impressions in the latter, situated towards each end. These are the

'muscular impressions^ serving for the attachment of the adductor muscles,

which draw the valves together ; and when they are relaxed the shell is

X)pened by the elasticity of the dorsal ligament^ which may be either

external or internal.

Some conchifera remain permanently fixed, like the oyster, which is

attached by its left valve. Others, as Pinna [pi. 76, fig. 18), are attached

by a bunch of fibres, named the hyssus, which is secreted by the foot.

Some can swim by alternately opening and closing the valves, of which

Pecten {figs. 27-9) affords an example ; whilst others move by means of a

foot, which enables them to burrow in the mud, or move along in the sand.

The foot is situated below the mouth ; and when present, the mantle must

be open to allow it to pass. See pi. 76., fig. 50, left-hand end.

Posteriorly the mantle has two openings, one above the other, forming

siphons for respiration and excretion. These are sometimes made merely

by the partial contact of the ends of the mantle, which may project but

little, although at other times it extends and forms long perfect tubes

(fig. 50). The inferior tube is named the hranchial siphon, and is used in

breathing ; the upper one is the anal siphon, and serves for the excretions.

The curve in the pallial impression is caused by the displacement of the

mantle, to afford room for the retracted siphons when their size is

considerable.

The hinge is usually provided with projections of calcareous matter,

named teeth from their shape ; and those of one valve are fitted into

corresponding vacancies or depressions in the other. These present so

many modifications that they have been made a principal character in the

construction of genera. Those situated under the beak of the shell are

termed cardinal teeth ; and those anterior Sind posterior to these the lateral

teeth, a badly selected term, all the teeth being equally lateral. Indeed, the

hump of a dromedary, or the dorsal fin of a fish, might as well be termed
" lateral." This misapplication arose when the length of a bivalve mollusc

from the mouth towards the vent was named its breadth, and Lamarck, Say,

and others, named that end " posterior" at which the mouth is situated, and

which precedes in locomotion. A few minutes devoted to observation and

dissection of the animal would have prevented this error, which must be

borne in mind in reading the descriptions of these authors, or they cannot
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be understood. In some genera, as Area {jjL 76, Ji/j. 32), the teeth are

alike, and form a cremilated line along the dorsal margin of the shell.

In the seventh volume of the Nouv. jVIem. de la Soc. Ilelvet. des Sc. Nat.,

Professor Agassiz has proposed an improved nomenclature for the armature

of the hinge in Venus and the allied forms, but which nuiy be extended to

other families. The annexed diagram represents the relative positions and

Accessory. . I

Lunular.

Cardinal, %
Ligamentary.

Lunular.

Cardinal.

Ligamentary.

names of the teeth, the upper part representing the anterior part of the shell,

its back being towards the observer, and the right valve upon the right

hand. The presence of the accessory tooth in the left valve distinguishes

the genus Cytherea from Venus. The same name is applied to a tooth

and its corresponding cavity in the opposite valve.

Most of the Conchifera are marine, living attached, half buried, or

entirely buried in the sand or mud, some at the bottom of a perforation

from a few inches to several feet deep. Others perforate wood, and some

rocks ; and as they increase in size, enlarge the prison which they are

never to quit, receiving their nourishment through the opening by which

they entered.

The Conchifera may be divided into several tribes, named Rudista.,

Tnclusa^ and ElatolrancMa. The first of these, Rudista, is doubtful as a

separate section, being composed of bivalve shells, the lower one of which

is adherent, and the upper raised in a conical form ; but their true nature

and position in the animal scale have not been determined, and they occur

only in a fossil state. Some authors place them near Chama in the

Elatobranchia ; others think them Brachiopoda, and even Tunicata ; and

others elevate them to the rank of a distinct order. Some of these bivalves

were at one time believed to present the chambered structure of Orthoceras,

and they have on this account been incorrectly referred to the Cephalopoda

by some authors. This was the case with LLippurites^ one of the principal

genera, which was placed near Belemnites. In Hippurites there is, indeed,

an imitation of a chambered structure, but it has an analogy to that

observed in certain species of Ostrea, when the shell is sawed in two aci\ ss

the foliated layers, the siphon of the Cephalopoda having no existence.

Trihe Lnclusa.

The members of this tribe, although inclosed in bivalve shells, resemble

the Tunicata in having the margins of the mantle closed for about three

fourths of its circumference. The more typical forms have the shell

gaping, and a long double siphon posteriorly, which cannot be entirely

withdrawn.
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Fam. 1. MactridoB. Hinge with an erect Y-shaped tooth, ligament

internal. The genns Mactra^ Linn. {pi. 76, fig. 40), includes sub-trigonal

shells which are slightly gaping ; hinge with a concave tooth to receive the

ligament; two additional striated teeth near the hinge. This genus

contains shells which sometimes attain a considerable size. M. solidisshna^

Cliemnitz (Gould, Livertebrata of Massachusetts^ p. 51), of the United

States coast, is sometimes found six inches long and fom' in height. In this

family the foot passes through an opening in the mantle, and the two

siphons, although distinct, are inclosed in a common integument. Some
authors place this family among the Elatobranchia. Lutraria lineata^ Say,

American Conchology {jpl. 9). L. plicatella^ Lamarck, vol. vi. p. 93.

Fam. 2. MyidcE. This family is differently divided by different authors,

some including the two groups of which Osteodesma and Solemya are the

types, whilst others believe that these should form distinct families. In

Mya the shell is gaping, and there is a broad spoon-shaped tooth projecting

from the hinge to the opposite valve, where there is a cavity to receive it.

The labial palpi are long, stout, and pointed. The mantle is closed, except

a small anterior opening for the passage of a slender foot, and the ordinary

openings for the siphons, which are very long, and inclosed in a common
envelope. This genus buries itself in the sand, with the exception of the

end of the siphons. Mya arenaria^ which has a shell three or four inches

long, inhabits both sides of the Atlantic, between high and low water-mark.

It is extensively used in New England as food, under the name of clam^

a name which is applied to Yenus mercenaria in the middle States. The

genus Corbula forms part of the restricted family of Myadae.

In the opinion of some authors, Osteodesma and the allied genera Lyonsia,

Periploma, Thracia, and Anatina, form a family, although the aggregate of

these genera seems to have no higher rank than that of a sub-family.

Some of the shells are of an extremely delicate texture ; these have no

cardinal teeth, and there is an ossiculum or accessory bone forming part

of the mechanism of the hinge, upon which Deshayes has founded the

family name Osteodesmacea. Mya norvegica was at first the type both of

Lyonsia^ Turton, 1822, and Osteodesma^ Deshayes, 1835, but the latter

author subsequently admitted Lyonsia, and applied his own term to a

different group. Couthouy's paper in the third volume of the Boston

Journal of JN'atural History, and Gould's Invertebrata of Massachusetts, may

be consulted upon these genera.

Fam. 3. SolemyidcB. The genus Solemya is by some considered as

forming a distinct family, whilst by others it is placed in the family of the

Solenidse. Some of its characters are very distinct ; the branchiae are thick,

and single upon each side, and they are divided so as to resemble those of

Crustacea. The foot is truncated and shaped like a sucking disk; the

posterior half of the mantle is closed, the siphons are short, and the

periostraca of the shell projects in a flap, far beyond the calcareous

])ortion.

Fam. 4. Saxicavidw. This family includes Saxicava and Byssomia.

The first contains small species and secretes a byssus. The cardinal teeth
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are obsolete, the ligament is external, and the shell gaping. The shell present.^

many distorted varieties, and some species excavate cavities in rocks. Some
authors unite this family to the Lithophaga, among the Elatobranchia.

Fam. 5. Pandoridm. A small family formed of the single genus Pandora,

which has only a single branchia on each side. The shells are small,

pearly within, the valves unequal, the ligament interior, the siphons short,

the hinge with two diverging teeth in the right or flat valve, and two

corresponding impressions in the left, which is convex. P. trilineata^ Say

{Avierican Concliology^ pi. 2), inhabits the American coast from Maine to

Florida. This genus is by some placed with the Solenidse, and by othei-s

with the MyidoB.

Fam. 6. Solenidoi. This family is composed of the genera Solen

{pi. 76, figs. 45-6), Solecurtus, Glycimeris, Panopaea, and Pholadomya.

The ligament is external, the shell gaping at both ends, and the foot is long

and fleshy, and is passed out of the anterior extremity. The genus Solen

lives in holes several feet deep, in which it passes up and down by mean>i

of its foot, and with such rapidity that it is difficult to take. Fishermen

take them for bait by suddenly thrusting a barbed spear into their retreat,

but if they are not struck at once they descend beyond reach. The genus

Glycimeris is remarkable for having the body so large in proportion to the

shell, that the latter is unable to inclose it. G. siliqua, the only species of the

genus, as now restricted, inhabits the banks of ISTewfoundland, and the shell

is usually got from the stomachs of cod-fish. Panop?ea is a genus including

species mostly of a large size, few in number, and occurring recent and fossil.

P. arctica inhabits the banks of ^Newfoundland, and about eight fossil species

have been named from the tertiary formations of the United States.

Faun. 7. Pholadidce. This family contains various genera, which live in

perforations which they make in rocks, wood, or clay, each being a prisoner

for life in a cell of its own construction. In Pliolas {pi. 76, figs. 49, 50)

the shell is widely gaping, and provided w^ith accessory pieces at the hinge

{fig. 49), and the foot is shaped like a sucker. Pholas dadylus {fig. 50)

is used as food. A few fossil species are found in the tertiary formations

of Europe and America. The genus Teredo is placed by some authors in

the next family, Tubicola^ on account of its form
; but Deshayes thinks the

characters of the animal reqilire that it should be placed here. Teredo

7iavaUs {pi. 75, fig. 67), which is so destructive to timber and shipping

when not protected, appears as a long, sinuous, calcareous tube, lining

perforations in wood, and if one of these be followed to its lower end, the

valves of the shell will be found. The shell is thick, and so short as to be

annular, having a single adductor muscle, and the posterior extremity of the

tube is open. According to Laurent, when the young Teredo escapes from

the egg, it swims about by means of vibrillas. At first the body is inclosed

in the shell proper, and the little animal can move about with the aid of a

long linguiform foot. After spending about twenty-four hours in swimming
and moving about upon submarine objects, it attaches itself to wood,
making a depression in which it locates itself, and excretes a mucous mass
which covers it, but allowing a passage for the siphons. The young animal

'
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is soon after able to commence perforating. The transparent shell of the

embryo soon disapjDears, and is replaced by the jDernianent one. In boring,

the wood is generally entered across the grain, but afterwards the animals

turn in the direction of the fibres, though they are subject to be continually

turned from their course by each other, the wood being perfectly honey-

combed by their number, and often in the course of a year.

Fain. 8. Tubicola. The name indicates the tubular form of the external

protection in this family. The tube is secreted by the mantle, and its

continuation covering the siphons. In Asjpergillum {pi. 75, fig. 71) both

valves form part of the tube ;
in Clavagella the valves are placed within a

short tube, one of them being attached ; and in GastrochcBna the shell is

not attached, but inclosed in a tube. The mantle is open in front for the

passage of a little foot, the siphon and branchiae are usually long, and the

palpi are small. These shell-fish inhabit clay, sand, or cavities in stone or

wood, pierced by themselves.

The genus Aspergillum was first correctly figured in 1685, by Lister, one

of the fathers of conchology; but it was many years before its true

approximate place was known, since it required much sagacity to detect a

bivalve shell under the form of a tube. We accordingly find it placed at

one time among univalve genera, and at another with the Annelida which

form tubes, and Linnaeus placed it with Dentalium. The happy idea of

Aspergillum being a true bivalve is due to De Roissy, and is a remarkable

example of the detection of natural affinities. A parallel example appears

in the Planorbis cornuarietis which, to all appearance, was referred to its

proper genus, but which Sowerby referred to Ampullaria, with none of

which did it seem to be allied ; but the subsequent discovery of the animal

proved his reasoning to be correct, although strongly opposed at the time.

The structure of Clavagella is quite anomalous, the valve of the right side

forming part of the inside of the tube, and the left valve being free. The
anatomy is essentially that of a bivalve mollusc, and shows an affinity with

Aspergillum. It is provided with a small foot.

The genus Gastrochcena^ Spengler, 1783 (or Fistulana^ Lam., 1801), is a

boring shell, sometimes found in calcareous rocks, and sometimes in sand,

secreting, besides its proper shell, a sej)arate exterior tube ; and, as the shell

may be accidentally found without the tube, after the death of the animal,

an error was committed in describing the shell alone as one genus, and the

tube and shell together as another, namely, Fistulana ; an error which

Deshayes was the first to correct, and he accordingly suppresses the latter

name. Shell symmetrical, and widely gaping anteriorly, without cardinal

teeth, a ligament posteriorly, pallial impression deeply sinuated, foot small,

and secreting a byssus. The following species are found in the tertiary

strata of the L^nited States. Gastrochoina ligula^ II. C. Lea, A'tn. Phil.

Trans.^ vol. ix. G. larva., Conrad {Fistiolana\ Am. J. Sei., 1846, p. 213.

G. dongata, Desh., Conrad, JVat. Inst. Washington.

Tribe Elatobranchia.

This tribe includes the great mass of Conchifera, after separating the

preceding one. With very few exceptions, the Inclusa have two adductor
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muscles, and although the same character is possessed by most of tlie

Elatobranchia, a large portion of them have but one, so that the whole are

divided by this character into two sections, thus

:

§ Monomyaria^ with one adductor muscle.

§§ Dhmjaria^ with two adductor muscles.

This character, although of nnich importance, is not applicable in every

case, because a classification that would adhere to it strictly, would

sometimes unite dissimilar groups and separate allied ones, as far as the

other characters are concerned. The first section includes the five

families : 1. Anomiidce ; 2. Placunidse ; 3. Ostreidae ; 4. Pectinidae ; 5.

Aviculidse.

Fam,. 1. ATiomiidm. The genus Anomia has a principal central adductor

muscle, but besides this it has two approximate, one passing towards the

perforation at the apex of the smaller (and in position the lower) valve,

where it is attached to a shelly plug, shaped like a short, flat-headed rivet,

and inserted in the aperture, its exterior flattened surface being attached to

extraneous bodies. The ovary terminates between the membranes of the

mantle upon the right side, where the eggs are stored before they are

ejected, an anomaly presented by no other conchifer, but which, with some
other characters, indicates an affinity with Brachiopoda. On this account

Deshayes thinks that this family forms a distinct group, which should stand

between the Brachiopoda and the Conchifera. In Anomia the margins of

the mantle are entirely disunited ; the shell is very irregular, orbicular, the

free or larger valve convex, and the lower one concave or flat, and taking

the form of extraneous bodies, to which it is attached. This causes the

shell to offer many varieties, and the species to be of difficult determination.

The aperture in the perforated valve is only a deep sinus, narrowed at the

margin, with the shell projecting upon one side, and forming an ossiculum

with a flattened surface of articulation, w^hich enters and is attached to the

concavity of the opposite valve by an internal ligament. This family is

allied to the next by Broderip's genus, Placunanomia, which has a notch in

the side of the low^er valve, presenting an analogy with that in Pedum, a

genus of Pectinidse.

Fam. 2. Placunidoe. This family is represented by the genus Placuna,

the shell of which (the only part known) is allied to Anomia and Ostrea.

It is imperforate, free, inclined to circular, thin, and foliaceous in texture,

translucent, and the valves are so flat that but little room is left for the

animal, w^hich must consequently be very thin. In one valve there is a Y-

shaped tooth, and in the other a corresponding depression ; ligament marginal.

This and the preceding family are by some included in the Ostreidae.

Fam. 3. Ostreidce. The genus Ostrea {ph. T6, fig. 25, 0. cristigalli)^

well known as an article of food, is widely distributed in various parts of

the world, and has been in request from a remote period. The shell is

inequivalve and irregular, the ligament partly internal and partly external,

and the left and larger valve is usually attached to extraneous bodies. On
the western coast of Africa, where the branches of certain aquatic trees

hang in the water at high tide, the oysters affix themselves to these
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branches, where they may be seen suspended at low tide. There are four

lanceolate labial palpi ; and the branchiae, two upon each side, are

conspicuous objects when the shell is opened. The very large liver is

recognised by its dark color, which causes it to be indistinctly seen through

the translucent integuments. There is no appearance of a rudimentary foot,

but eyes have been detected.

The ancient Eomans were very fond of oysters, and soon discovered

those of Britain to be superior to their own, and imported them in winter

23acked in snow, and in such a manner as to prevent the valves from

opening, a mode still practised when oysters are to be transjDorted a

considerable distance. Previous to this period Sergius Aurata had invented

and practised the art of breeding oysters in artificial beds, turning his art to

great profit. This is still practised in the Mediterranean, where ponds are

used, into which the sea enters at high tide. About ]^aples oysters attach

themselves to sticks, and here numerous poles are stuck into the bottom,

and when the oysters which become affixed to them have acquired a

sufficient size to be taken, they are collected by withdrawing the poles.

Oysters attain a marketable size in four or five years, although not yet fully

grown, large individuals being considered less delicate than those of a

medium size. Those are most highly esteemed which have grown in the

mouths of rivers, where the water is less saline, and it is probable that their

food varies according to the locality. Oysters feed upon infusoria ; and

when certain green kinds are abundant, they impart a green color to the

animal, a color which is often incorrectly attributed to some mineral

substance. The extent to which oysters are consumed would exterminate

them in accessible localities were they not prolific. A single oyster

may eject 50,000 or 60,000 eggs in a year, commencing in the spring and

continuino; throuo;h the summer.

Deshayes does not think the genera Gryplicea^ Lamarck, and Exogyra^

Say, are sufficiently distinct from Ostrea ; whilst Yon Buch, the celebrated

geologist, insists that they are founded upon good characters. The former

author is inclined to look for variations in the soft parts of allied genera,

although in such the shell usually presents the more prominent generic and

specific characters. Yariations in the shell are as important among the

Mollusca as in the teeth and horns of the Mammalia, or the bill and feathers

of birds ; and, although a species may be found which associates it with two

genera, this is not sufficient evidence that the two should be united.

According to Deshayes, Ostrea passes by insensible gradations into

Exogyra, and this, by equally gradual steps, returns to Ostrea, so that in

his opinion the species of the three form but one natural genus.

Fam. 4. Pectinidce. In Pecten {pi. Y6, figs. 27 to 29), the chief genus

of the family, the shell is regular, toothless, inequivalve, eared at the hinge

margin ; ligament entirely internal, and placed in a triangular depression
;

surface often covered with ribs. Mouth with deeply cut lips and a pair of

palpi on each side ; mantle disunited, margin with numerous cilia, having

eyes between them ;
branchige sub-divided into separate parallel filaments

;

foot small and dilated, a byssus sometimes present. The genus Pecten is
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widely distributed in a recent and fossil state, and is not confined to any

particular country or climate.

These shells are free, and live upon a surface of mud or sand, from a

trifling depth to twenty fathoms, and they are fished up as an article of food.

They present several distinct forms, and many of them possess great beauty.

Pecten pleuronectes is named after the generic name of the flounder,

because one side is dark colored, and the other white. P. jacobaeus was

formerly worn by pilgrims who had visited the Holy Land. P. cpiinque-

costatus occurs fossil in the cretaceous deposits of Europe and America,

and there are numerous species belonging to the tertiary formations of the

United States. Lima, a genus of free shells, is allied to Pecten.

Spondylus {pi. 76, jig. 35) is a genus of attached, rough or spiny, and

usually heavy and finely colored sliells, allied to Pecten and Ostrea. There

are two strong teeth in each valve, and a depression for the ligament.

Hinnites is allied to Pecten and Spondylus, and possesses the peculiarity of

being free until it attains a certain size, when it becomes permanently affixed.

Fam. 5. AvicuUdoB. This family includes the shells from which most of

the pearls of commerce are obtained. They are allied to the two preceding

families, and most of the genera are byssiferous, with pearly shells. The large

well known shell {pi. 76, fig. 20), which sometimes attains a size of ten

inches, produces the finest oriental pearls, as well as most of the mother-of-

pearl which is used in the arts. It forms the genus Meleagrina^ Lamarck,

although it is now considered not to be distinct from Avicula, and it is there-

fore named Amcula margaritifera.^ Linn. It inhabits the Indian seas. Avicula,

according to the celebrated anatomist Poll, has the mantle unclosed, and

fringed with tentacular appendages. The foot is small and secretes a byssus.

The genus Malleus {M. malleus^ Linn., pi. 76, fig. 26) is remarkable for

having the hinge margin extended in some species in the antero-posterior

direction. The shell is very irregular, the foot secretes a byssus, and the

mantle has a fringe of small tentacles. Perna (fig. 30) has an irregular

shell, hinge straight, wdth a row of transverse furrows for the insertion of

the ligament. The byssus passes through a gaping vacancy in the front

of the shell. The genera Malleus, Perna, Vulsella, Crenatula, Catillus

Inoceramus, and some others, are placed by some authors in a distinct

family, MalleidcB.

Pearls are secreted upon the inside of the shell, or in folds of the mantle,

the latter being the most regular ; and as their quality depends upon that

of the nacre, those shells which have this of a fine quality produce the best

pearls. The pearls of common oysters are rough concretions of no

commercial value, and similar concretions are sometimes formed by univalve

species, the mantle of which has, of course, the power of secreting the

calcareous matter of the shell. Although pearls are formed out of the same

material as the shell, a bead turned out of the latter has not their peculiar

lustre, because the arrangement of the material is different, the successive

layers being plane in the shell and spherical in the pearl. On this account

shaping an irregular pearl does not alter its lustre. Irregular pearls are

sometimes worn without being shaped, when the form is agreeable. Pear-
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shaped ones have a j)roper form for ear-jewels, and are liighly esteemed.

Being composed of carbonate of lime and albumen, pearls are subject to be

soiled by the acid in sweat.

Artificial pearls^ with a perfect lustre, are made by lining bubbles of very

thin glass with the silvery material which lines the scales of freshwater fish,

of the genus Leuciscus. This is introduced in suspension, in a liquid, and
when dry, wax is introduced to give strength and solidity.

Pearl fisheries are conducted at many places in various parts of the

world, but the chief are in the east. Among the most important are

those of the Persian Gulf, and the coasts of Coromandel, Ceylon, and
Japan. The Persian Gulf has been a favorite locality from a remote period.

Panama and the coast of Columbia were good localities formerly. A round

and perfect pearl, as large as a pigeon's Qgg^ belonging to Philip II. of Spain,

and worth $150,000, w^as taken at the Island of St. Margarita, on the north

coast of South America ; and Tas^ernier bought one from Catifa, in Arabia

(an ancient locality), for £110,000.

About §450,000 are annually produced by the fisheries at the Bahrein

Islands in the Persian Gulf, which are fished in June and July. At Ceylon

the fishing extends from February to the beginning of April, but the fishing

days rarely exceed thirty, from many causes. There are various holidays

kept by the members of difierent castes and religions among the divers. A
black race from the coast of India profess the Catholic faith, and do not

fish on Sunday ; and other days are kept as holidays by the heterogeneous

population. Storms also interfere with the fishing.

The beds of pearl shells lie at a depth of six or eight fathoms, and the

fishing is done by divers who are able to remain under water from a

minute to a minute and a half, or even longer. Indeed, the earlier writers

upon the subject assert that a diver might remain submerged one fourth

or half an hour, but this is an exaggeration.

Pearls from freshwater mussels were sent from Perth to London between

the years 1761 and 1764, to the amount of £10,000, but the fisheries were

soon exhausted. A pearl Vveighing thirty-three grains was taken at this

locality. The price of these pearls varied from ten to thirty-six shillings

an ounce.

The pearl fisheries of Ceylon formerly employed 50,000 or 60,000 men at

sea or on shore. Captain Percival, in his account of the island, describes the

mode of proceeding. The shore, deserted at other times, presents during

the fishing season a busy scene made up of people of various colors

and countries ; fishers, merchants, brokers, jewellers, speculators in shells

before they are opened, and conjurors who are well paid to perform incan-

tations to prevent the sharks from attacking the divers. The chief locality

is off the coast of Condatchy, twenty miles at sea. The right of fishing is

sold every season by the government to the highest bidder for each of the

localities into which the bank is divided, and the purchaser is generally a

black merchant. The same spot is not allowed to be fished again for three

or four years, and the shell is supposed to arrive at maturity in seven years.

At the firing of a signal gun at ten o'clock at night, the fleet of boats
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sets out with the land-breeze, reaching the banks in time to commence

fishing at sunrise, and starting on its return with tho sea-breeze about

noon. A gun is fired when the fleet is seen from the shore, to acquaint the

owners with the fact. The shells are placed upon mats in pits, and buried

until the animal is rotted and become dry, when the shells are easily opened

and the pearls readily found.

Each boat has twenty men and a pilot. Of these ten are divers and ten

boatmen, who row and assist the divers. Five dive at a time, and when

these come up the other five go down, which gives them time to recover

for each successive dive. The boat has five stones, of which each diver

takes one to accelerate his descent, and this is attached to a distinct rope,

to be drawn up at leisure. These men use their toes with great facility in

picking up small objects from the ground, and when one of them is ready to

descend he catches the rope which holds the stone with the toes of the right

foot, his network bag wdth those of the left, and the rope which is to draw

him up with his right hand, the other hand being employed to close his

nostrils. When he reaches the bottom the bag is hung round his neck, and

he commences filling it as rapidly as possible, returning in the course of

about two minutes, first making a signal with the rope in his right hand. A
diver may make forty or fifty plunges in a day, and bring up one hundred

shells each time. This takes place in water from thirty to fifty feet deep
;

and as the pressure must diminish the volume of air in the lungs, the water

must enter the nostrils to a greater or less distance. In consequence of

this, when the diver emerges, water, and often blood, are discharged from

the mouth, nostrils, and ears. Captain Percival states further, that there

are divers who can remain under w^ater four or fLve, and in one case six

minutes. Some oiled their bodies and stufied their ears and nostrils before

descending, but this practice was not general.

The Greek divers were celebrated in ancient times, and they seem to

have preserved their skill up to the present day. Like those of the Indian

seas, they are taught to dive from childhood. Dr. Lefevre, a French navy

surgeon, gives an interesting account of them, having been present when
they were employed in recovering property from the vessels sunk at the

battle of Is"avarino. The water was from one hundred to one hundred and

twenty feet deep, and yet the divers not only reached the outside of the

vessels, tearing oif the copper, &c., but they entered the hold and brought

out small objects, such as pistols, Turkish pipes, &c. When ready to

descend, the Greeks seat themselves uj)on the edge of the boat, with their

elbows upon their knees, and breathe rapidly with short inspirations, making
the sign of the cross at intervals. Finally, they take a deep inspiration,

and plunge headforemost, having a small rope attached to the thumb of the

right hand, by which they may be draw^n up when they dive deep.

Dr. Lefevre, at three difierent times, carefully noted the time that the

divers remained under water, and with the following result : Out of

fourteen divers, the shortest period of submersion was fifty seconds ; two

remained sixty-five ; among the longest, two remained under ninety,

one ninety-four, one ninety-five, and one ninety-eight, the average being
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seventy-six seconds. When the divers emerge, the face is strongly injected,

and they often bleed freely from the nose, and sometimes from the ears and
eyes. They dive three or four times in an hour, and upon emerging, they

put on thick woollen cloaks. The sea is sufficiently clear to enable divers

to see objects at the depth to which they go.

The Phocidse (seals) remain fifteen minutes under water, having not only

large lungs, but an adapting peculiarity in the circulation. In a state of

inaction they can remain much longer, and when on land as much as two
minutes sometimes elapses between each inspiration. According to

Frederic Cuvier, the seals in the Paris collection sometimes slept with the

head under water for an hour at a time, a period which exceeds that of a

harpooned whale. In the case of the whale, however, there is great

muscular action, which requires more oxygen than a state of repose

demands.

§§ Dimyaria.

The second section, Dimyaria, of the tribe Elatobranchia, includes the

two sub-sections, '^Mytilacea and '^"^ Cardiacea^ the first of which includes

the four families, 1. Mytilidse ; 2. Arcidse ; 3. Unionidse ; 4. Carditidse.

Fam. 1. MytilidcB. This family includes the genera MyUlus {j>l. 76,

Jig. 22) and several allied genera, and Pinna {figs. 18, 19). These

animals have a linguiform foot, which secretes a byssus by which they are

attached to rocks, the byssus being at first applied by the foot. The shell

is equivalve, but very inequilateral, so that the umbones or beaks, which are

usually situated about the middle of the back, are here placed at or near

the anterior extremity of the shell. In Mytilus the lobes of the mantle are

disunited, except at a single point posteriorly, which separates the anal

siphon. The anterior adductor muscle is much smaller than the posterior

one. Lithodomus is a sub-cylindrical bivalve, which, in its young state, is

suspended to rocks by a byssus ; but it subsequently perforates the rocks,

and lives in a cavity but little larger than the shell, and then the byssus

disappears.

The genus Mytilus is used for food, under the name of mussel. Mytilus

choros, which is found at Chiloe and other parts of the western coast of

South America, attains a length of seven or eight inches ; and as the animal

is as large as the eg^ of a goose, and of a fine flavor, it is much esteemed.

The favorite mode of cooking it is to make a fire upon flat stones in a pit,

and when these are sufficiently heated, the fire and ashes are removed and

the shell-fish deposited, and covered, first with leaves, (fee, and then with

clay. This mode of cooking is practised on the coast of Australia, and in

the islands of the Pacific.

The common mussel, Mytilus edulis, is easily taken, as it lives in shallow

water, and even between high and low water, upon both sides of the north

Atlantic. The shell is smooth, and of a blue or violet color. This species

is poisonous to some constitutions, i)erhaps one in a hundred, and it is

possible that this quality depends somewhat upon the season. An emetic,

followed by castor oil, is recommended when bad symptoms arise from

eating this shell-fish. The symptoms appear in one or two hours, and they
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are either internal inflammation, eruption, or resembling a catiirrli or

asthma, sometimes terminating fatally.

The genus Pinna has a somewhat triangular shell, pointed anteriorly, and

it includes several species which attain to a great size, as P. radis

{pi. 76, fg. 19), which is a foot and a half long. The byssus of several

species is line and silky, and six inches or more in length. It is manufac-

tured at Palermo and parts of Italy into gloves, stockings, and other small

articles of dress, which are expensive, and kept as curiosities. The mollusc

is eaten, and it produces small amber colored pearls.

From a remote period various fables have been current about the pinna

and certain small crabs which are found in the shell, as in mussels,

oysters, and other shell-lish. When the pinna opens its shell, the cuttle-

fish, it is said, " rushes upon her like a lion, and would always devour her

but for another animal whom she protects in her shell, and from whom in

return she receives very important services." When the crab goes out and

sees the cuttle-fish approaching, it "returns with the utmost speed and

anxiety" to the pinna, " who, being thus warned of the danger, shuts her

doors and keeps out the enemy." Pliny's story has been often repeated,

according to wdiich small fishes enter the shell to feast upon the animal,

which does not regard their nibbles until the pinnoteres or pinnopliyUW'

gives it a bite, which causes it to close the shell, and thus to kill the fisli,

some of which is given to the crab as a rew^ard for its watchfulness. Even

in the present day similar fables are still recorded by careless compilers.

Fam. 2. Arddw. The genus Area {])l. 76, figs. 31, 32) has a byssus in

some species ; the foot is split, the mantle is open, and the anomaly of two

hearts is presented. The hinge margin has a row of numerous teeth, which

tit betw^een those of the opposite valve. The shell is rather thick, elongated,

oblique, and has the beaks distant. Some species, as A. tortuosa, are

curiously curved. In Pectunculus the shell is more nearly circular in

outline, and the line of the teeth partakes of the curvature of the shell. In

Nucula the lines of the teeth before and behind the beaks form an angle

wath each other.

The tertiary beds of the United States contain about thirty described

species of Area, and about the same number of Pectunculus. The genus

Trigonia is by some authors made the representative of a distinct family,

which is objected to by Deshayes and Agassiz. A single living species, T.

pectinata, inhabits the seas of Australia. The fossil species are numerous,

and extend from the Lias to the Cretaceous group. A single tertiary

species occurs in Bolivia. The genus has been illustrated in a masterly

manner by Agassiz in his Etudes critiques sur les Mollusques fossiles

:

Xeuchatel, 1810. Trigonia thoracica (Morton's Synopsis, &c. p. 65,

pi. 15, fig. 13) is from the cretaceous formation of the United States.

Fam. 3. Unionidoi. To this family the name of Naijades was given by
Lamarck, but it is now usually restricted to an order of plants. It includes

the greater part of the freshwater bivalve shells, which are so abundant in

the waters of the United States, where they surpass, in number and variety

of species, those of any other counti-y. They usually live in sand or mud,
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ploughing furrows in their course, tlie ventral half of the shell being generally

sunk in the bottom, which gives it a vertical position. Some inhabit gravel

bars ; and as it is difficult for them to progress through such an unyielding

material, these species seldom change their place. A few species, as the

genus Mycetopus, live in perforations made apparently with the foot, which
has a peculiar development. These species of Unio, when left dry by the

fall of the rivers, bury themselves in the moist sand. Unio (Truncilla)

triqueter, a shell much like^^. 76, fig. 38, where we have observed it in the

Ohio, does not take the more or less horizontal position of those like

pi. 76, figs. 21, 47, but the anterior extremity is sunk diagonally into the

mud or gravel, so as to bring the posterior truncation level with the

bottom.

The shell is composed of nacre, and varies from little more than the

thickness of paper to half an inch, or more, according to the species. It is

covered with a periostraca, usually colored with various tints of yellow,

green, or brown, sometimes ornamented with markings or radiating lines

of a different color, among which green upon a yellowish ground is the

most frequent. The surface is plain, as in the species inhabiting the rivers

of the Atlantic coast of the United States, or with undulations or knotty

projections, as in those of the tributaries of the Mississippi. Two species,

Unio sjpinosus.. Lea, from Georgia, and TJ. eollinus^ Conrad, from Yirginia,

have a few spines upon the shell. The beaks, being the oldest part, and

the most exposed to the action of abrading agents, are subject to be worn
off, and to such an extent that the younger portion in some cases disappears,

and is replaced by successive secretions of shelly matter from the mantle.

This renders it difficult to refer young and old shells to the same species.

On this account no cabinet can be deemed complete without series

indicating the gradual changes and variations in size, and other charac-

teristics to which individual species are subject.

The variation in external character is extremely great in this family,

w^here the same species will, in some instances, vary more than distinct

species, which present more uniform characteristics. The variations of

Unio complanatus (one of which is well represented in pi. 76, fig. 47) are

so great that not less than fifty specimens are required to illustrate it

properly.

' The Unionidse inhabit the rivers and ponds in Europe, Asia, Africa,

Australia, both Americas, and particularly those of the United States.

Their distribution here has not been as thoroughly studied as it deserves to

be, but the following facts may be stated. The species inhabiting the

rivers of the Atlantic coast (excepting U. viridis, which is found in

Kentucky, and U. cariosus, which has been taken in White Eiver, Indiana)

do not occur in the tributaries of the Mississippi. A few western species,

as U. alatus, siliquoideus, ventricosus, and pressus, have found their way

through New York, as far east as Lake Champlain. U. rectus is found on

the southern border of Lake Superior, in Lake Champlain, the Ohio and

Alabama rivers, presenting a wide range. U. complanatus, although it

seems not to be found in the tributaries of ihQ Mississippi, occurs in some
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of the streams of the southern shore of Lake Superior, and tlius belongs to

the basin of the St. Lawrence : it is found in Maine, and probably in every

river as far south as the Savannah. Species are found in east Tennessee,

as U. intermedins and subtentus, which are not found in Kentucky or the

States on the south ; and Louisiana has species not found beyond its limits.

ITnio plicatus and siliquoideus (the latter found in Lake Champlain, and the

former above Pittsburgh, and in Grand river, Michigan) are found as far

towards the southwest as San Antonio in southern Texas. U. lanceolatus

has no greater range than from Tar river, in North Carolina, to the James

and Kappahannoc in Virginia; and U. collinus, subplanus, and constrictus,

seem not to extend beyond James river.

The following table exhibits the distribution of some of the species of the

Atlantic rivers, from the Connecticut to the James. Asterisks under the name

of a river denote the presence of a species in it, and dots indicate where it

has not been found. The three first on the list extend into Maine

:

Cdhneeticut, Hudson, Delaware, Susquehanna, Potomac, James.

U. complanatus,
4{- * * J5- ^- -K- * * * •5f 4f -X- ¥: ^ -X- -X- -x- ^-

radiatus, * ¥: V' * * -Sf 4f * * ?f 4<- 7<- * * * . . .

ochraceus, ^- * -Yr -X- ^- * •X- -X- ^- . . .
^c- * * X- «• -x-

cariosus.
v(- « « K- 4(- ^ ^ ^ ^ * -Jf * * -X- * ^ 4f ^r

heterodon. * * -x-
. . . * 4C- 4f

. . . * -X- X-
. . .

nasutus, « 4f 4(- •K- 7<- 45- ^ ^- ^ . . . •» -X- -X- X- ^ v-

viridis, . . . * * -JC- ¥: % ^ X- -X- X- •X- * -x- % ¥: ^'-

The Unionidse admit of being divided into three sub-families : Unionince^

Iridinince^ and MheriinoB.

Sitb-fam. 1. JJnionincB. The labial palpi are four : the foot is large and

linguiform ; the mantle is not united, and the posterior siphons are not tubular,

being formed by the mere contact of its j)Osterior margin on each side, but

leaving two openings. The extremity scarcely extends beyond the shell ; it

is papillate, and provided with eyes which have the power of distinguishing

light from darkness, as the siphons are suddenly withdrawn when a shadow

is cast upon them. Some genera of this sub-family present no distinctive

characters by which an Unio or an Anodonta, &c., can be distinguished

without the shell, and on this account some authors insist that a character

is worthless in the shell if unaccompanied by some distinction of the soft-

parts ; and forgetting that the shell is part of the animal as the bill is part

of a bird, they insist upon having two characters instead of one.

In the genus Unio there are two cardinal teeth in each valve anteriorly,

and a lamellar tooth posteriorly in the right valve, fitting between two in

the left one.

Anodonta has the hinge margin without teeth, and the shell is usually

thin in texture.

Alasmodonta has cardinal teeth, but no lamellar teeth. Say founded this

genus in 1818, and it was named Margaritana by Schumacher, in a work,

the title-page of which bears the date of 1817. "The priority of this date
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would lead me to adopt the name given by that author, did it not appear

that the work was not published for several years after it was printed.

It was not known to the naturalists of this country, France, Gerrnany, or

England, until the year 1824." (Say's Am. Conchology.) Swainson uses

both names, restricting Schumacher's to the Margaritifera {pi. 76, fig. 47)

of Europe, and Say's to the form A. undulata.

Strophilus^ Raiinesque, 1820 {Pseudodon^ Gould, 1844, Proceed. Bost.

Soc. p. 160, with four species), has a small sw^elling instead of regular

cardinal teeth, and the soft parts differ in having the young, after they leave

the ovaries, deposited transversely in the exterior branchise, instead of being

in vertical folds, as in most of the species. In Diplasma of the same*

author, founded on some shells from Hindostan, there are anterior as well

as posterior lamellar teeth, and these are double in the right valve anteriorly,

and in the left posteriorly.

Eafinesque, in the •' Continuation" of his Monograph of the Bivalve

Shells of the river Ohio, institutes a genus, Loncosilla, for a solenoid shell,

brought by Dr. Burrough from the river Jellinghy, in Bengal. Eafinesque

considered it to be allied to Anodonta, on account of its fluviatile habits,

but the characters of the shell are such as to induce us to coincide with

Dr. Burrough in believing it to be essentially a solen. The shell is less

than an inch long, '' somewhat swelled, both ends rounded, and a little

gaping, back horizontal ; outside and inside smooth and w^hitish."

Lamarck considered these mollusca to be hermaphrodite ; and the

dissections of competent anatomists, such as Neuwyler and Van Beneden,

confirm this view.

Dr. J. P. Kirtland of Cleveland, well known as a successful cultivator of

natural science, announced, in the twenty-sixth volume of Silliman's

Journal, his ability to distinguish the sexes by the shell alone in this sub-

family. It is well known that the shells of many (although not all) species

])resent individuals which are more full at the base posteriorly, and these

were assumed to be females, the enlargement of the shell being, as it was

thought, required for the gravid branchige. Some species, as Unio viridis,

may be gravid without exhibiting any change of external form. If some

individuals remain barren, and others prolific through a course of years,

it is possible that the weight of the gravid branchiae may cause the soft

parts to descend and bring with them the shell secreting mantle, which may
account for the enlargement without recourse to the theory of separate

sexes, which are not found in the allied families. But this explanation will

hardly account for the second form in Unio velum or IJ. flexuosus, or for

the extraordinary transverse diameter (as in Unio siliquoideus) which is

sometimes assumed in addition to the more common posterior enlargement.

Dr. Kirtland has discovered the presence of a line which he compares to

a byssus (Silliman's Jour., 1840, vol. xxxix. p. 166), by which the young of

various species of Unio attach themselves to extraneous objects, a character

which indicates an afiinity with the Arcidge and Mytilidae, with which they

have other affinities.

The genus Castalia, from the rivers of South America, is allied to Area
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and Trigonia in form, and to the latter by some affinity in the teeth. It was

placed next to Trigonia by Lamarck, bnt an examination of the mollusc

shows that it is allied to Unio, and the same remark applies to llyria. The

propriety of making a single genus of all these is doubtful, genera being thus

made to depend npon the number of species, because the more numerous

these are, the more links will there be between dissimilar forms. If Castalia

and Unio were distinct genera when the number of species was small, they

are still distinct, and the generic basis established by Deshayes in malacology

and Temminck in ornithology untenable. (Desh. in Lam. Animaux sans

Yertebres, 6,523.) Some might extend these views to species, and deny

specific distinctions in those genera which have many species, and this has

been done by Lamarck in Cerithium, but he is consistent in extending his

views to species in general.

Some have gone so far as to assert that the family of Unionidse contains

not only a single genus but a single species. Without inquiring how the

term species is to be limited, we feel confident that most of the Uniones can

be determined specifically, as well as most genera of conchifera. Tlie

spines of Unio spinosus and U. collinus are often lost with age, and yet

there is no difficulty in distinguishing them. LT. trapezoides was confounded

by Lamarck wdth one or two other species, yet no great knowledge is requisite

to distinguish it. Deshayes doubts the distinctness of Unio lanceolatus, yet

a very slight examination is sufficient to show that it is different from all

<)thei*s. Unio subtentus, viridis, cylindricus, heterodon, and a host besides

without prominent characters, can always be distinguished.

Sitb-fam. 2. Iridininoe. This sub-family contains some shells which have a

great resemblance to Anodonta, and others which have teeth upon the hinge

margin much as in Area, and which are represented by the transverse

elevations upon the teeth of Castalia. Iridina is generally elongated, and

differs from the Unioninse in having the mantle closed j^osteriorly, the

siphons tubular, short, unequal, and without the retractor muscles of the

marine genera with long siphons. Iridina hlainmlliana^ Lea {Anodonta or

Columba^ Am. Phil. Tr. v. 77, fig. 35), may be an exception, because the

unusual curve in the pallial impression indicates a considerable power to

retract the siphons.

The genus Iridina was established by Lamarck upon I. exotica (also

named nilotica and elongata) in which the hinge is smooth, but acquires

granulations with age, wdien it conforms to Lamarck's characters. It is

also named Spatha^ Lea, 1837, and Calliscaplia^ Sw^ainson, 1840.

The genus Pleiodon was founded by Conrad, in 1834 (J. Acad. Wat. Sci.,

vol. vii. p. 178, pi. 13, P. ovata^ Swainson), for a shell from Liberia in which

the teeth " are alternately inserted, a generic character widely differing from

Iridina, which is simply crenulated or tuberculated on the margin of the

liinge." The teeth are further compared with those of Area and Nucula.

In a specimen now before us there is a flat internal ligament at the anterior

internal extremity of the teeth.

Siib-fam. 3. Etheriince. The genus Etheria presents an irregular and very

variable shell, without teeth, and somewhat resembling that of Ostrea, and
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although it is attached (indifferently by either valve), it is provided with alarge

foot. Before the mollusc was known, it was placed near Chama, but its affinities

are with the Unionidse ; it resembles Iridina in having the extremity of the

branchiae united by a small connexion forming the superior siphon. The shell

is nacreous, covered with a periostraca, and formed like some species of Ostrea,

with laminated cavities, which are so large that the shell is proportionally

lighter than that of any other species. They inhabit the Mle from the first

cataract upwards, and the Senegal two hundred leagues from its mouth ; and

Dr. Goheen brought several imperfect specimens from the upper St. Paul's

in Liberia, several hundred miles from the sea. Several species are known.

The genus Mulleria is said to be founded upon young specimens of Etheria.

Fam. 5. Carditidm. Li Cardita the mantle is united for a short space

posteriorly, forming a short anal siphon. It has three or four pair of trun-

cated palpi ; the shell is suborbicular or transverse, generally ribbed, and

the two cardinal teeth are oblique. This genus occurs plentifully in a fossil

state.
^^ Cardiacea.

The sub-section Cardiacea of the section Dimyaria contains the families

:

1, Chamidse ; 2, Tridacnidse ; 3, Cardiidse; 4, Cycladidse; 5, Tellinidse; 6,

Lucinidse ; 7, Yeneridse ; 8, Crassatellidse. In these the mantle is closed

posteriorly, and the siphons are united or distinct.

Fam. 1. CTiamidoe. This family includes Chama, Diceras (somewhat

doubtful as a distinct genus), and Cleidothserus. In Chama the shell is

irregular, spinous or rough, and attached, with the valves unequal and the

umbones involute. The hinge has an oblique stout tooth fitting into an

opposite cavity. The species present many varieties, chiefly from taking

the form of the bodies to which they affix themselves. Cleidothaerus

resembles Chama, but is remarkable for having an internal accessory piece

held by a portion of the ligament.

Fam. 2. Tridacnidce. This family is represented by the genus Tridacna,

which includes the largest species of shell known, Tridacna gigas {pi. 76,

jig. 33). The position of the animal in the shell differs from that of most

bivalves, as the foot passes through an opening in the lunule upon the closed

or hinge margin of the shell ; to effect which the position of the animal is

changed so as to bring the open foot of the mantle above. The mantle is

nearly closed, leaving a small anal aperture, a large branchial one, and a

third corresponding to the lunule, for the foot, which is large and byssiferous.

The anterior adductor muscle is obsolete, or confounded with the large

posterior one, the two being very close together, forming a single

impression.

The shell of Tridacna gigas is said to attain a length of three or four

feet, and a weight of 300 pounds. The French name them henitiers^ from

the use made of them in the Catholic churches to contain holy water. The

significant name of the genus was applied by the ancients to certain

oriental oysters, which were so large as to require three hites in eating them.

The mollusc of Hippopus resembles that of Tridacna ; and although the

shell has no opening, this part varies much in size among the species of
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Tridacna, so that the two genera are now usually united. It may be

remarked that the lunule of llippopus is not entirely closed.

Fam. 3. Cardiidce. In this family the siphons are very short. In

Cardiiim (6'. echinatum^ pi. 76, fig. 42) the foot is long, slender, and bent

forwards at an angle in the middle, and ^\\\\\ the aid of it the mollusc can

leap with considerable force. The species live buried in sand and mud.

Cardium edule is eaten extensively in Europe. It is so abundant in the

I^orth Sea that shiploads are raked up and taken to Holland and other

places to be burnt into lime, and a good locality will furnish 200 or 300

cargoes. Hemicardium cardissa {pi. 76, fi^. 41).

Isocardia (/. cor.
^
pi. 76, fig. 34) has a subglobular shell, with the promi-

nent umbones curved or contorted. The species figured inhabits the Medi-

terranean and the coast of Ireland.

Fam. 4. Cycladidce. This family includes certain freshwater genera

Avhich have a general resemblance to marine forms, as Cardium, Tellina,

and Yenus. They have generally a smooth olivaceous periostraca.

Cyclas {pi. 76, fig. 43) is a genus of small subglobular shells from one

eighth to one half an inch or more in size, inhabiting ponds and streams,

sometimes upon the bottom and sometimes beneath it. The foot is long

and tongue-shaped, the mouth closed posteriorily, and there are two

retractile siphons. Besides the small diverging cardinal teeth, there are

short anterior and posterior lamellar teeth. When kept in vessels of water,

it is said that they can traverse the surface with the aid of the foot, the

body being suspended beneath.

Pisidium is allied to Cyclas, but it is more w^edge-shaped, and there is

but one siphon. P. dubmm, Say {Cyclas), Gould, Invert, of Mass. p. 75,

fig. 56 ; P. ahditum, Hald., 1841 ; Proc. Acad. X. S. i. 53, has a strap-

shaped foot covered with vibrilte, and considerably longer than the shell

;

and it can be extended, attached, and the body drawn up. The animal

advances in this manner over the bottom of a smooth dish, being sometimes

vertical and sometimes throwing itself upon one or the other side. The

longer or wedge-shaped end of the shell goes foremost and is anterior ; and

although the foot is chiefly extended in this direction, it can be turned back-

wards, and indeed its flexibility is such as to allow" it to be extended in any

direction. The shell is one eighth of an inch long, pale yellow, the lines of

growth very fine, the cardinal teeth indistinct, and the lamellar teeth robust.

Lives in springs beneath the mud. The siphon is scarcely protruded

beyond the margin of the shell, as it is in most species of Cyclas. Imma-
ture young are found within them, as in Cyclas.

Cyrena is a genus containing much larger and heavier shells than Cyclas,

and chiefly confined to the fresh waters of warm climates. Cyrena

carolinensis and Rangia cyrenoides (or Gnathodon cuneatus) are found in

the southern United States both recent and fossil. The latter has some

affinities with Mactra.

Megadesma is represented by a single species {reclusa, Chemnitz;

paradoxa. Born ; radiata, Lamarck), about three inches long, thick in

texture, of a triangular form, green with violet rays, the inside white
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clouded with violet, and the pallial impression curved. The older authors

placed it under Yenus and Tellina. It inhabits Junk river and other

rivers of west Africa near the mouth.^''

Glaucomya of Gray belongs here. Mr. Cuming found it living in the

fresh waters of the Philippines, and it occurs fossil in the freshwater forma-

tions of Paris. It was at first confounded with Yenus.

Far}i. 5. T^Z/m^Wce (also named IS'ymphacea). In this family the cardinal

and accessory teeth are well developed, the shells are seldom covered with

a periostraca, the mantle is margined with very sensitive tentacular

appendages, and closed posteriorly, the siphons areexserted, and the pallial

impression has a deep sinus.

Donax {pi. 76, Jigs. 38, 39) has a wedge-shaped shell, truncated upon
the posterior slope, making this extremity unusually short. Some authors,

as Swainson, have mistaken the posterior for the anterior extremity,

although the short ligament and the curve in the pallial impression should

have prevented such an error. Donax is a genus of handsome and usually

small shells, abundant in individuals, and living vertically in the mud at a

trifling depth of water. A few species are found in tertiary formations.

Capsa includes shells allied to Donax, but without accessory teeth.

Tellina {pi. 76, Jig. 44) is a genus of handsome and usually elongated

shells with a fine nacre, often polished and radiated externally, and in some

cases rough. The recent species are numerous, and there are a considerable

number of fossil species in the tertiary of Europe and America.

Blainville places Amphidesma as a section of Lucina ; Latreille considers

it the representative of a family ; and Deshayes thinks it has characters

intermediate to Mactra and Tellina, to the latter of which he surmises that

the unknown animal is allied.

J^am. 6. Lucinidce. This family is sometimes united to the Tellinidse.

Lucina presents some important distinguishing characters. The shell is

suborbicular, white or pale colored ; the labial palpi are absent, the branchiae

of each side are united so as to appear single, although separable ; the foot

is vermiform, and there is a single anal siphon capable of being turned

within itself like the finger of a glove. The branchial siphon is reduced

to a simple perforation. The genus has numerous species, recent and fossil

in the tertiary formations.

Fam. Y. Yeneridce. This family contains the extensive genera Yemis

{pi. Y6, Jig. 36) and Cytkerea {Jig. 37), and also Arthemis of Poll. The

species of Yenus and Cytherea being numerous, the accessory tooth which

distinguishes the latter is found more or less developed, and as it is at times

reduced to a mere vestige, Deshayes is inclined to consider the genus as

* Magadesma of Bowditch was probably published in his treatise on Conchology. It was

named Galathea by Bruguieres, a name which has been aheady used. Sowerby called it

Potamophila, and De Roissy Egeria, a name which occurs three times in Entomology, being

instituted by Dumeril in 1806, Fabricius in 1808, and Desvoidy in 1830. Leach used it in

1815 in the Crustacea, and Lea in 1833 in the Mollusca. The constant use of Agassiz' important

and laborious K'ome>-clator Zoologicus (containing 33,000 names of genera, <fec.) can alone

prevent such confusion.
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not well founded. It is adopted by most concliologlsts, although rejected

by LinnfTGUs, Cuvier, and Bhiinville.

This family contains some of the most beautiful forms and finely colored

species, both in tint and pattern, among bivalve shells. Tiiere are upwards

of 150 living species, and the fossil species are also numerous, and chiefly

found in the tertiary strata. There have been about sixty tertiary species

named from the formations of the United States. Yenus mercenaria is an

inhabitant of both coasts of the Korth Atlantic, and is used for food. In the

markets of Philadelphia it bears the name of clam^ and in Boston that of

(fioaliog. The colored margin of the shell was used by the aborigines in

tlie manufacture of their wampum. Cytherea dione {pi. 77, fig. 37) is

remarkable for its longitudinal sulcations, and the double rows of long

spines posteriorly.

Fam. 8. GrassatelUdoe. This family is represented by the genus

Crassatella, the mollusc of which being unknown, its affinities are doubtful.

There are about twenty recent species known, and a considerable number

of fossil ones, chiefly tertiary, l)ut also cretaceous. Some authors place the

genus Astarte (also called Crassina) here, but Deshayes thinks the mollusc

(which is unknown) has an affinity with Yenus.

Class 2. Gastropoda.

This class includes most mollusca with univalve shells, whether spiral or

not, as well as species without a shell. The head, absent in the Acephala, is

liere present ; and on its presence Blainville's appellation of Paracephalophora

is founded, a character which is of more importance than the foot.

Order 1. Polythalamia. This, the first systematic name applied to these

animals, was proposed by Soldani, 1789. More recently they have been

studied by D'Orbigny, who is the chief authority upon them, and by

Dujardin. The original name is defective, and both these authors have

conferred French names npou them, in contempt of those rules which keep

nomenclature pure and uniform, names which are of no more account than

the German name BauGlifuszler instead of gasteropoda / and should the

systematic name be adopted subsequently to such a vernacular one, and be

a translation of it, the author of the latter cannot be quoted for the sys-

tematic name.

These animals have been also named Foraminifera and Rhizophoda.

Their classification is difficult. Their shell bears a distant resemblance to

that of certain cephalopoda, and on this account they were for a considerable

period referred to this class. D'Orbigny considers them as a distinct class

between the Echinodermata and Zoophyta, and Dujardin regards them as

acalephse, and as allied to infusorial forms like Amiba and Difflugia. Agassiz

regards them as the lowest form of the gasteropodous mollusca, and we
place them provisionally here, although they seem to have neither head nor

foot, two important organs in this class. The apparent want of viscera

indicates a position below that of the Bryozoa, and although the locomotive

organs may be assumed as giving them a higher position, these are probably

merely a modification of the tentacles.
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These animals are microscopic, glutinous, and translucent, but tinted with

bluish, reddish, brown, or yellow, the tints being uniform in each species.

The soft parts are inclosed in a calcareous (rarely cartilaginous) shell,

fitted to the varied outline of the body, and presenting numerous variations

in form, affording characters for genera and higher groups. It has one or

more oj^enings, or numerous pores, which allow egress to certain filaments

used as organs of locomotion. These can be extended to six times the

diameter of the body, and they recall the allied organs in the Echinodermata

and Cirrigrada. They are ramified like the branches of a tree, and have

the power of secreting calcareous matter upon the outside of the shell, in

which they resemble the extensions of the mantle in some orders. The

characteristic name Rhizopoda of authors, has been drawn from these

filaments.

The Polythalamia inhabit most seas, and they are so abundant that

D'Orbigny calculated that an ounce of sand from the Antilles contained

3,840,000 individuals. The same author informs us that these little beings

from a sixth to half a millimetre long, are more abundant than the minute

Crustacea, or the infusoria whose shields form the tripoli of commerce.

Banks are formed by them dangerous to navigation ; they obstruct bays and

straits, of which the celebrated harbor of Alexandria is an example ; and

with the coralligenous zoophyta they form reefs and islands.

In a fossil condition they are no less conspicuous. In Russia calcareous

beds are formed by a single species of Fusulina, and various species enter

largely into the composition of chalk and certain tertiary formations. They

are so abundant as in some cases to amount to 3,000,000,000 in a cubic

metre ; and the city of Paris and the surrounding towns are almost built of

them, so abundant are they in the materials used. Dr. Buckland makes

the following remarks : "j^ummulites are so called from their resemblance to

a piece of money ; they vary in size from that of a crown piece [!] to

microscopic littleness, and occupy an important place in the history of fossil

shells, on account of the prodigious extent to which they are accumulated

in the later members of the secondary, and in many of the tertiary strata.

They are often piled on each other nearly in as close contact as the grains

in a heap of corn. In this state they form a considerable portion of the

entire bulk of many extensive mountains, e.g. in the tertiary limestones of

Yerona and Monte Bolca, and in secondary strata of the cretaceous forma-

tion in the Alps, Carpathians, and Pyrenees. Some of the pyramids and

the sphinx of Egypt are composed of limestone loaded with nummulites.

It is impossible to see such mountain masses of the remains of a single

family of shells thus added to the solid materials of the globe, without

i-ecollecting that each individual shell once held an important place within

tlie body of a living animal ; and thus recalling our imagination to those

distant epochs when the waters of the ocean which then covered Europe were

filled with floating swarms of these extinct molluscs, thick as the countless

myriads of Ber'de and Clio horealis that now crowd the waters of the

polar seas. Lamarck, in his observations on Miliola., remarks that these

very minute animals have had much more influence on the masses which
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compose the surface or exterior crust of our globe than the remains of

elepliants, hippopotami, and whales."

Viewing this group as a class, D'Orbigny divides it into six orders, each

of which, excepting the first, is subdivided into tw^o families. Of the recent

species, 6S genera and 900 species are known, more than half of which

belong to the warm seas. D'Orbigny 's opinion of their classification is as

follows : Though less complicated in their organization than many zoophyta,

they have not a common life, nor are they aggregated like them, whilst

their locomotive powers and testaceous envelope place them much higher.

On the other hand they are in all respects less complete than the echino-

dermata ; and judging from the radiation of their filaments, the position of

the foraminifera is in Cuvier's radiated division, between the Echinodermata

and the Zoophyta, as a distinct class.

Order 2. Pteropoda. This order takes its name from two large

expansions, one on each side anteriorly, w^hich are analogous to the wings

of a butterfly both in appearance and action, being used in locomotion.

This order was considered by Lamarck and Cuvier to form a distinct class,

but Blainville and other distinguished naturalists are of opinion that its

contents are essentially gasteropoda. Some species, as Clio lorealis (jpl. 76,

fig. 78, one inch long), are naked ; others, as HyalcBa^ are provided with a

delicate shell. These molluscs are monoicous, and swim about in the sea

without the power of creeping or attaching themselves to solid bodies.

This order contains the families SyalAEidce^ ClididGe^ and PhillirlididoR.

In Hyalsea the branchiae are composed of pectiniform transverse laminae or

leavesj" a character which would aftord a name for the order in consonance

with those of the allied orders, because Cuvier's name, IIetero])oda.^ apper-

tains to the group as a class.

Fam. 1. Hyalceidce. The shell of Hyalaea has a delicate texture and

curious form, bearing a distant resemblance to that of Terebratula, to

which the genus was at one time referred. The shell which covers the

abdomen is translucent, subglobular, and has the appearance of a bivalve in

which the two valves unite in a single piece without a hinge. The mollusc

has two stout tentacles and two lips, and the wing-like expansions are placed

near the mouth. They live in the high seas, seldom approaching the shores,

flapping themselves along with great facility, and descending when dis-

turbed. Being extremely abundant where they occur, they are devoured

in great numbers by whales and other animals. Cleodora and Limacina
are other genera.

Fam. 2. Climdce. Clio has six retractile tentacles in two groups, and a

rudimentary foot. Clio borealis is abundant in the north polar regions,

where it is eaten by whales and fishes.

Fam. 3. PMllirhdidce. The head of Phylliroe is lengthened, and bears

two tentacles, the snout is retractile, and the body is gelatinous and trans-

parent, very much compressed laterally, and provided with a caudal fin.

According to Peron and Lesueur the branchiae are internal, and in the form

* The group which Latreille named Phyllohranchia, had already been provided with a

name.

281



78 ZOOLOGY.

of granular cords, but Quoy and Gaimard could not detect these organs.

Some authors place this family among the Caryobranchia. ^

Order 3. Caryobranchia. The body is gelatinous, transparent, and

capable of being enlarged by absorbing water. The head is proboscidiform
;

the foot is long, compressed, or vertical, provided with a little sucker, and

used as a fin in swimming. The animal is usually inverted in the w^ater,

the foot being above. The branchiae are pectinated, and arranged around

a nucleus, whence the name of the order. Some of the Heteropoda of

Lamarck belong here. The order has the additional half Latin and half

Greek hybrid name NudeobrancMa^ which is inadmissible.

Fam. 1. Atlantidoe. The genus Atlanta has an extremely delicate,

vitreous, transparent shell, shaped like planorbis, with the aperture trumpet-

shaped, with one side deeply excised, and having a closely fitting operculum,

of the same texture as the shell, the spire projecting from one side. The

mollusc is spiral and compressed, the foot large, compressed, and provided

with a small sucker above. Eyes two, behind the tentacles. This genus

is found far at sea, swimming with great facility, and sinking when not in

action. Deshayes thinks the fossil genus Bellerophon is allied to this genus

in its natural affinities.

Fcmi. 2. Carinariidce. The shell of Garinaria is extremely delicate,

and much smaller than the animal {jpl. 74, fig. IT, on the right hand below).

Its resemblance in form, and in having a single chamber, induced some

authors formerly to place it near Argonauta {pi. 76, fig. 17), with which

the animal has no affinity. The mollusc is gelatinous, transparent, and

rough ; the eyes two, situated at the base of the tentacles. The heart and

branchise are contained in the shell, and opposite to this is the compressed

foot (or ventral fin), the posterior extremity being provided with another

fin. The Carinarise are found at sea, and are supposed to feed upon minute

Crustacea. They can attach themselves to floating bodies with the aid of

the sucker upon the foot.

Fcjm. 3. Pterotraclieidce. This family is allied to the preceding one, but

the tentacles and shell are wanting. The former are reduced to tubercles

(or entirely absent) with the eyes on the outside of their base. A mem-
brane supplies the place of the shell of Carinaria. Pterotrachea (also named
Firola) is the principal genus. The habits are identical wdth those of

Carinaria.

Fam. 4. PterosomidcE. Composed of the genus Pterosoma, in which the

body is cylindrical, surrounded horizontally with a broad marginal mem-
brane used in swimming, l^either tentacles nor branchiae were observed.

P. plana is nine centimetres long, and inhabits the sea between the

Moluccas and New Guinea.

Order 4. Gymnobranchia (also known by the hybrid term of Nudi-

lyrcmchia). The members of this family are w^ithout a shell or a branchial

cavity, the organs of respiration are in the form of external appendages

upon the back, and their distribution and shape afford characters for the

families. The embryonic young have a shell, and they remind us somewhat
of Atlanta. These animals are monoicous

; they have a large flat disc or
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foot to move upon, and their food is either vegetable or animal, some pre-

ferring one kind and some another.

Fam. 1. Dorididoe. In this family the branchial plumes surround the

vent in the form of a flower, situated upon the upper surface towards the

posterior extremity {pi. T7, figs. 16, 17). The upper part is composed of

a kind of large mantle, the jaws are corneous, the tentacles four in number,

two dorsal and two labial. The dorsal tentacles and the branchiae are

sometimes retractile.

Doris includes many species whose brilliant coloring renders them con-

spicuous objects. The dorsal tentacles have transverse ridges variously

disposed in the different species ; the branchiae are subdivided in a regular

manner, but not uniformly in the different species. The eggs are deposited

to the number of several thousand in a ribbon-shaped mass attached by its

edge to extraneous objects, and wound in a spiral, varying from one to five

or more turns. These animals live upon stones and marine plants ; they

move very slowly, and are not much addicted to locomotion. The length

varies from about half an inch to six or seven inches.

Fa7n. 2. TritoJiiidoe. In this family there is a membranous veil or

expansion in front, above the mouth {pi. 77, fig. 2) ; the branchiae are in

two longitudinal rows, and laminated, ])lumose, or papillate; two dorsal

retractile tentacles. Tritonia {pi. 74, fig. 20), TetJiys {pi. 77, fig. 2).

Fmn. 3. Folididw. " Branchiae papillose or branched, arranged on the

sides of the back ; stomach simple." (Alder and Hancock.) These authors

divide this family into two sub-tamilies, Malibceince and Eolidince^ to

which GlaucincB naay be added. The first contains the genus Dendronohts.,

of which D. arhorescens.^ Muller, is found upon both sides of the Xortli

Atlantic. It is beautifully figured from specimens taken at Boston, by Mr.

Couthouy, in the Bost. Jour. ISTat. Hist., vol. v. Dr. Gould compares its

branchiae to some fifteen or twenty widely and numerously branched plants.

See his Invertebrata of Massachusetts, pp. l:-7, for descriptions of various

species in this order.

In Eolis the branchiae are elongated papillae resembling short cords

arranged in longitudinal rows, and sometimes so numerous as to cover the

back entirely. Eolis salw,onacea of Couthouy has about a hundred of them.

They are frequently tinted with several bright colors, when they add much
to the beauty of the various species.

Glaucus has the branchiae (which are used in swimming) in symmetrical

pairs upon each side, each being a wing-like projection, with the margin

fringed with numerous filaments. There are three or four pair, according

to the species, the anterior being the largest, and the remaining ones

becoming gradually smaller. Deshayes doubts whether these organs are

branchiae, since they are cast off by the animal when disturbed ; and

indeed Couthouy expresses the same doubt in the case of Eolis, from which

they can be cast off', and, when cut off, the animal does not seem to suffer

much. He regards them as accessory to the general surface in the operation

of oxygenating the system. The papillae in one species dissected by Alder

and Hancock contain a hepatic gland in the middle, and a circulation of
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blood towards the margin. The surface is covered with vibrillse, so that

they must be used in breathing, although the general surface may be

adapted to this function.

Fam. 4. Plachohxmchidce. Founded upon the single genus PlacJio-

hranchus of Yan Hasselt. The body has broad lateral expansions used as

swimming organs, and these, and also the back, are covered with branchial

lamellae. The expansions can be turned upwards, and their margins made
to meet over the back. P. ocellatus, two inches long, was found at

Java.

Oedek 5. Crypsibranchia (also known by the inadmissible name of

Tectibranchid). Tlie branchiae are unsymmetrical, composed of leaves

more or less divided, and they are covered by the upturned mantle. These

animals are monoicous, and are comprised in the tW'O families Aplysiidce

and BullidcB.

Aplysia {j)l. ^i^^fig. 18) was named lepus marinus by the ancient authors,

and many fables entered into its history. The shape is not much unlike

that of a naked snail, but the body is larger posteriorly. There are two

pair of tentacles, the anterior ones being the largest, and of such a form (in

connexion with that of the body) as to suggest the name of sea hare for the

animal. The branchiae are in a cavity protected by an operculum

containing a thin corneous body, which is a rudimentary shell, and

have their parietes composed of interlaced fibres ; they are pierced with

numerous small holes through which the blood may escape into the stomach,

and the vascular system receive the liquid products of digestion.

The species of Aplysia are found upon the coasts of continents and

islands at no great depth, some crawling upon rocks or hiding in their

crevices ; others hiding in the mud or sand, but with the branchial siphon

exposed. Their food is marine plants or animals. The shell in the dift'erent

species varies in texture, some approaching the solid shell of Dolahella^ and

the change is so gradual, that Rang, the chief authority upon these genera,

considers the latter genus merely a section of Aplysia.

Fam. 2. BullidcB. The chief genera of this family are the allied Bulla,

with the shell external ; and Bullaea with the shell internal. In Bulla {B.

jphysis.^ pi. ^Q^jig. 3) the tentacles are wanting, the shell is thin in texture,

subglobular, more or less completely enrolled, and having the aperture the

entire length of the shell.

Order 6. IIypobranchia (also incorrectly named Inferohranchia). This

order is named from the position of the branchiae under the margin of the

mantle. It contains three families, represented by the genera Phyllidla^

Pleurobranchus.) and Umbrella,

Fam. 1. Phyllidiidcie. Diphyllidiaj {pi. ^i^^fig. 19) is oblong oval, with

a coriaceous rough integument, forming a prominent lateral border. The

branchiae surround the body, and are in the form of transverse lamellae: there

are four tentacles, two of which are superior and retractile.

Fam. 2. Pleui'obranchidce. In Pleurobranchus the branchiae resemble a

fringe formed of laminae, on each side of a medial branch placed in a groove

upon the right side between the mantle and foot. The animal is shaped
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like a slug (Limax) or naked snail ; and it has a small internal flat thin

shell, and four tentacles.

Fain. 3. Umhrellidce. This family is monoicous; the branchise are

foliaceous, and disposed in a long line upon the right side. Umbrella has a

discoidal, external, dorsal shell, bearing some resemblance to that of a very

flat Patella ; a very large foot, and four tentacles. Some authors consider

this family as a distinct order under the name of Pomatobranchia.

Order 7. Cyclobranchia. In this order the branchise, as the name

indicates, are arranged in a circle around the body above the foot. It

contains the two families PatellidcB and Chitonidce.^ both of which are

monoicous, and have a long tongue armed with teeth. Blainville named

this order Cervicobranchia^ fi'om an erroneous opinion that the organs

generally received as branchiae are merely membranous plaits without the

ftmction of branchiae, which he supposed should be looked for in a sac

above the neck.

Fann. 1. PatellidcB. The genus Patella {pi. 75, figs. 76, 77, 79) has a

simple conical shell with an oval or circular base ; inside with a submar-

ginal cicatrix open in front. The shell covers the animal like an inverted

cup. The animal is monoicous, creeping slowly upon a large foot, with

which it can adhere with great tenacity to rocks. Some species seem not

to move, except perhaps at long intervals, as they are found in depressions

which they have formed in the rocks, and which correspond to the outline

of the shell.

Fam. 2. ChitonidcB. The shell of GJiiton {pi. 76, fig. 55) differs so

much from that of Patella, that its position among the Mollusca was for a

long time doubtful. An examination of the animals of both genera at length

proved them to belong to allied families. The shell is oval, and divided

transversely into eight pieces resting upon the back of the animal, with the

lateral portions united by a coriaceous border. Thus constructed, the

Chitons have the power of bending themselves together. The tentacles and

eyes are wanting, but the former are replaced by a veil. Their habits are

similar to those of Patella. In Cliitonelhis the animal is long and narrow,

and the border of the shell extends so far upon the back that the dorsal

plates are reduced to a small size.

Order 8. Aspidobranchia (also incorrectly named ScutibrancTiia). In

this order the shell is allied to that of Patella in form, but it is emarginate,

or perforate. The order is divided into the two families FisaurellidcB and

CalyptroeidcB.

Fam. 1. FissurellidcB. The shell of Fissurella, with the perforation

through the apex, bears a distant resemblance to a key-hole scutcheon, and,

excepting the perforation, resembles that of a Patella; but it is often too

small to cover the animal. The perforation admits water to the branchiae,

and allows the faecal matter to be excluded. There are two pectinated

branchiae in a cavity at the anterior part of the back ; and two tentacles,

with the eyes at their external base. Fissurella grceca {pi. 75, fi^. 80).

ETYiarginula {fig. 82) differs from Fissurella in having the aperture

which admits water to the branchiae removed to the anterior margin of the
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shell, where it forms a notch ; and the apex of the shell is directed back-

wards, whilst in Fissurella it turns forwards.

Fam. 2. CalyptrmidcB. Tlie shell of Calyptraea is patelliform or trochi-

form, irregular, somewhat conical, with the apex rather posterior. Towards

the apex of the inside there is a plate which is sometimes funnel-shaped,

and sometimes like the vertical half of a funnel. In other species it forms

a spiral, which approximates the shell to that of the spirivalve genera. The
animal is not spiral, the two tentacles are large and triangular, having the

eyes upon an enlargement of the external side ; the branchial cavity is

large and oblique, and the branchiae are pectinated, filamentous, and

exsertile. Galyptrcea sinensis {pi. 75, fig. 78).

Orejpidula has an ovate or oblong shell, generally convex above, the

internal cavity divided some distance by a shelly diaphragm which

represents the plate in Calyptrasa, and above which the viscera are placed.

The animals of these two genera are alike, and the shells of some species

present intermediate characters, so that it is difficult to tell to which of the

two genera they should be referred. The Crepidulse are sedentary, seating

themselves upon stones, or upon each other, and adapting the margin of

their shells to the irregularities of the object upon which they place

themselves.

Okder 9. l^EMATOBKANCHiA (or CirrliobrancMa). The genus Denfaliiom

{pi. 7^.) figs. 73-75) was for a long time believed to belong to the Annellida,

until dissection proved it to be a mollusc. The shell is a long, slender, and

slightly curved cone, open at both ends, and sometimes ribbed or striate

externally, as in D. elepTiantinuwj {fig. 73). The convex part of the shell

corresponds to the back of the mollusc. The branchiae are composed of

numerous extensible filaments forming a bundle upon each side of the neck,

and it is probable that the branchiae can be used to convey food to the

mouth. The vent is at the posterior or smaller end of the shell, the lips are

scolloped into a number of palpiform projections, and the ordinary tentacles

and eyes are absent. The animal lives vertically in the sand with the head

downwards. There are some shells which closely resemble those of

Dentalium, and which were classed with them until it was ascertained that

their animal is an annellid. They form' the genus Ditrupa.

Order 10. Ctenobranchta (also named Pectinibranchia). This is an

extensive order of dioicous spirivalve mollusca, in which the branchiae are

pectinated, one or two in number, and placed in a large cavity above the

neck ; the tongue is armed with numerous teeth, the tentacles and eyes are

usually two in number, and the aperture is usually closed by an operculum.

Most of the families are marine, but some inhabit fresh water. The families

are as follows: 1, Melaniidae ; 2, Cerithiidae; 3, Yermetidae ; 4, Trochidae

;

5, Pyi-amidellidae ; 6, Buccinidae ; 7, Purpuridae ; 8, Strombidae ; 9, Conidae

;

10, Cypraeidae ; 11, Yolutidae; 12, Sigaretidae.

Fam. 1. Melaniidce. Menke's corresponding family named TurUnea is

inapplicable, because in its various modifications it is used for the family to

which Turbo belongs, by Lamarck and Deshayes, and by Blainville for a

family of Polythalamia. Some of the genera of this family inhabit the sea,
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and others tlie fresli waters. The mantle is simple, without fringe or siphon
;

the head ends in a short trunk, and the food is vegetable, chiefly decaying

alga'. The family contains a number of sub-families, the limit* of which

are not well ascertained. Melania amarula {pi. 75, fig. 90).

Littorina is a genus of small marine shells which inhabit the coasts.

L. tenebrosa.) which inhabits both sides of the North Atlantic, leaves the

water for hours, climbing up the grass of the salt meadows. According to

Dr. Gould, it may be found '' at a considerable distance from any water."

He remarks, also, that " it lives a week or more after being removed from

the water." The species vary very much in their specific characters.

Planaxis and Eulima are placed in this family, as well as Turritella (a shell

much like^Z. 75, ^p'. 117, but with the aperture entire), but as the mantle

is stated to be scolloped, it seems to be more nearly allied to the Cerithiida?.

The mantle of Scalaria {pi. 75, fi^. 101, S. elathrus ; fig. 102, S. scalariK)

not having been described, its place remains doubtful, although it ]3robably

comes near to Turritella.

Paludina is a genus of freshwater shells of a subglobular or conical form,

usually covered with a greenish periostraca, and sometimes ornamented

with bands, as in pi. Ih^fig. 95, which represents the shell of P. vivipara

of Europe and the United States, but the animal is incorrectly drawn, so as

to resemble a land snail. The foot is a large, flat body, with the sides parallel,

truncated in front and rounded behind ; the tentacles subulate, not annu-

lated, and bearing the eyes upon an enlargement of their external side.

Paludina decisa is about half an inch long, of a fine green color, and is

widely distributed in the United States. The animal is figured in the

Freshwater Univalve Mollusca of the United States.

Amnieola resembles a minute Paludina in the form of the shell, but the

operculum is subspiral, and not concentric as in that genus.

Valvata is a genus of small shells much like Amnieola, but the aperture

is circular and the operculum concentric. The branchise are exserted, and
in the form of a minute plume. An exserted organ like a single thread is

supposed to be an accessory branchia.

Paludina^ Valvata^ imdi Ampullaria^ from Lamarck's id^miljPei'istoviata ;

and Cuvier and Swainson placed them under a division of which Turbo is

the type.

Melania is the type of the sub-family Melaniinae, which includes a number
of genera, among which are Melania, Melanopsis, Pirena, and Auculosa.

In Melania the shell is solid, turreted, with a greenish or blackish

periostraca, the aperture elliptical, the external margin sharp, and the

operculum corneous and subspiral. The species live upon calcareous

rocks, or upon the ordinary bottom of the rivers, especially in those

of the United States. The zoological characters oi' the genus are

given in the American Journal of Science, 1841, vol. xli. p. 21.

Leptoxis (or Anculosa) is allied to Melania, but the shell is shorter. The
animal attaches itself to rocks where the current is very rapid, and it seldom

moves from its position. The history of this genus is given in Chenu's

Illustrations Conchyologiques, where it is illustrated by 170 figures. The
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genus seems to be confined to the rivers of E'orth America. Kafinesque's

generic name Lejytoxis was published two years before Say's Anculosa.

Some authors suppose the former to be a genus of Physida?, but the

question is settled by some manuscript drawings of the former author, which

represent the shell, tentacles, and operculum of Anculosa.

Melcmojpsis is allied to Anculosa, and the species seem to be confined to

Europe. It is probable that the few described species of European Melania

belong in reality to Melanopsis.

Say's Melania armigera (and also Lea's M. duttonana and M. Catenoides)^

belongs to Kafinesque's genus Pleurocera^ in which there is a short straight

canal anteriorly, and when this canal is lengthened as in Fusus, the genus

lo of Lea is the result. Strejpoina of Rafinesque (or Ceriphasia of Swainson)

are slightly different forms, in which the aperture and the vertical plane

formed by the anterior portion of the whirls, bear some resemblance to the

same parts in Cerithium telescopium.

Fusus Jkcvialis of Say is the type of lo^ and as it would be an anomaly

to find a genus so decidedly marine as Fusus inhabiting fresh waters, it

becomes a matter of interest to know the animal of the American shell. This

was observed in 1841, in its native waters in Holston, Powel's, and Clinch

rivers, in eastern Tennessee, by Halderman, who made a drawing of the living

animal. Its characters and habits are not those of Fesus, but of Melania

proper, as distinguished from Leptoxis ; for although it inhabits the rapids

as well as quiet water, in both cases it avoids the current by seeking shelter

beneath shelving rocks, or in hollows or crevices in them. The head is

large, and with the tentacles much exposed ; the foot is as large as in

Melania ; the coloration is the same (black lines upon an orange ground)

;

the operculum is subspiral as in Melania, the mantle extends into the canal of

the shell, but does not form a closed siphon ; the vent is upon the right side

;

the mouth is a longitudinal slit ; the eyes (which are sensitive to the light)

are upon a short enlargement of the outer base of the tentacles, which may
be a little longer than in Melania, and they are not visibly annulated.

It differs from Fusus, and resembles Melania in living upon vegetable food

;

and it moves along in a sluggish manner, moving the head fi^om side to side

upon the bottom. lo spinosa and /. tenehrosa are merely varieties of I.

flimialis. The spinose individuals are much the most abundant, although

the species is rare when compared with various species of Melania.

Quoy and Gaimard, to whom the science of Malacology is indebted for a

knowledge of the animals of many shells, have figured a number of species

as belonging to Melania, the shells of which cannot be distinguished from

those of that genus, whilst in the figures the mantle is represented as

scolloped. Similar species were drawn in the course of the United States

Exploring Expedition. These species must be placed in the family

Cerithiidse.

Fam. 2. Cerithiidce. The genus Cerithium {pi. 75, figs. 105-109) are

remarkable for the great number of species both recent and fossil (tertiary)

which it contains. The animal has the general character of Melania, except

that the mantle is scolloped.
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Tlie number of species and varieties being so great in this genns, Lamarck

was led to doubt the permanency of species, and he judged tliat those wliich

seemed better established in other cases, would present equal uncertainty

were their number greatly increased.

Fam. 3. Vermetidce. The genus Vermetus ( V. Imnhricalis^ pi. 75, fi<j.

69) has a loosely and irregularly coiled shell affixed by its posterior

extremity. As the animal enlarges it increases the size of the shell, and

moves forward in it, cutting off the empty posterior portion by a diaphragm

from time to time. The animal is much like that of Turbo or Delphinula,

the foot (as there is no locomotion) is obsolete, the posterior portion being

adapted to support a thin operculum which closes the aperture. There are two

tentacles, with the eyes at their base externally. There is a single branchia.

Cuvier placed this genus, with Magilus and Siliquaria, in a distinct order

named Tuhulibranchia. In the genus Magilus the young has an ordinary

short ventricose turbinated shell (having a distant resemblance to pi. 75,

fig. 91). We have seen, in the case of Aspergillum (p. 60), how a bivalve

shell can take the form of a tubular one ; and Magilus is an example of the

same thing in a spirivalve one. The animal inhabits cavities in living coral,

and to prevent being buried by the growth of the surrounding inaterial, it has

the power of forming a tube, the margin of which it builds up as the coral

increases, so that the aperture retains the level of the general surface. The
tube thus attains five or six times the length ofthe original shell, and it assumes

various curves and irregularities, depending upon the growth of the coral.

Fam. 4. Trochidoi. The members of this family are herbivorous, and
most of them have the mantle or foot ornamented with tentacular appendages.

The shell of Trochus is short and conical, solid, and nacreous. The genera

Trockus {T. Solaris, pi. 75, fig. 106 ; T. magus, fig. 107 ; Turbo, fig. 103)

Monodonto and Delpliinida {D. delpMnus,fig. 104) are nearly allied, and

the animals do not differ. In Solarium {S. perspectivum-, pi. ^f>,fig. 108),

the shell and animal differ, the head not being proboscidiform.

Janthina ianthina {pi. 75, fig. 96) is the type of a sub-family, distin-

guished by the possession of an apparatus which enables the animal to float

at the surface of the sea. The name is derived from the Greek word for

violet, the shells of all the species being of this color. The shell is trochoidal

and very fragile, having the right side of the aperture sharp, and often

notched. The animal has a large proboscidiform head, two tentacles, and
eyes ;

the mantle with an expansion said to be used in swimming ; the foot

with an appendage or float formed of a great number of air-vesicles. This

appendage can be cast off and renewed. The latter process was observed

by Dr. Eeynell Coates, who describes it as being formed by inclosing a

bubble of air in a cavity formed by contracting the margin of the foot,

which then secretes a covei-ing for it. The eggs are attached to the under

surface of the float, and subsequently cast ofl' with it. This animal was
first described and figured by Fabius Columna, in 1616.

In Haliotis {H. tuberoulata, pi. 7o,fig. 86), the shell is ear-shaped, nuich

depressed, very short and flat, the aperture longer than wide, and as large

as the base of the shell, lefb side with a sub-marginal row of perforations
;
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Tiacre very brilliant and iridescent. As the animal increases in size a new
hole is formed in the shell, and the oldest one is closed. The head is

proboscidiform, with two long tentacles, each with an oculiferous peduncle ;

foot large, provided above with a double membrane scolloped into leaflets of a

very ornamental character. The water is admitted to the branchise through

the holes in the shell, which also allow certain filamentous appendages of the

mantle to protrude through them. There are two pectinated branchiae. The
genus Stomatia is allied to Haliotis, but the shell has no perforations. This

sub-family ^A'as included by Cuvier among the Aspidobranchia, but Desha3^es

assigns good reasons for placing it among the Ctenobranchia.

Neritina {N. jluviatilis^ ^l. 75, jig. 87) is a genus of small sub-globular

or oval fluviatile shells, with a semi-circular aperture closed by a calcareous

operculum. The two tentacles are long, and eac-h is accompanied by a

short secondary tentacle, with an eye upon its summit.

Fam. 5. Pyramidellidce. This is a small family, composed of the genera

Pyramidella and Tornatella.

Fam. 6. BucciriidcB. In Buccinwrn {B. undatum^ pi. 75, fig. 120), the

foot is narrow, the head small, continued in a proboscis, with two tentacles,

each having an exterior oculiferous peduncle ; siphon protruding ; sexes

distinct, the male with a long exterior organ from the right side of the neck

;

shell oblong-oval, with a notch anteriorly. The species figured inhabits both

sides of the iSTorth Atlantic. The genus has numerous species, both recent

and fossil. I^assa and Eburna belong to this family. Ehurna glabrata is

an Ancillaria, and Deshayes thinks the remaining species of Eburna should

be merged into Buccinum.

Fam. 7. FurjpuTid(E. This marine family is mostly carnivorous ; the

water is taken to the branchiae through a siphon, which passes out of the

notch or canal at the anterior part of the shell. The eyes and tentacles are

two in number, and the proboscis is well developed. The operculum is thin,

and much smaller than the aperture, to allow the animal to withdraw some

distance within the shell. Cancellaria is placed in this family, although it has

no operculum, and lives upon vegetable food. The animal resembles Purpura.

Purpura lojpillus {pi. 75, fig. 118) is about an inch long, and abundant

on rocky coasts on both sides of the Atlantic.

Pleurotoma (P. hahijlonia^ pi. 75, fig. 110) is a genus with an elongated

spire, a straight canal, and a narrow notch posteriorly in the right lip of the

shell, corresponding to a notch in the mantle. The species of this genus

are numerous, amounting to over a hundred of recent, and more than tJiis

number of fossil tertiary species. There have been nearly fifty species

described from the tertiary formations of the United States.

Murex {M. ramma., pi. 75, fig. Ill ; M. haustellum^
fi.g.

112 ; M.

trihulus, fig. 113). Rondeletius and Aldrovandi have treated of this

and some allied g-enera. The genus murex of Linnseus was founded in

1758, but Rondeletius had named several of the species purpura^ under

the belief of their being the purpurce of Pliny, which were supposed to

furnish the purple of the Tyrians. The shell named Murex by Pliny and

Rondeletius., belongs to the modern genus Si/rombus. Murex is a genus of
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rough shells, with ridges, spines, or tubercles, which are secreted periodi-

cally, in three or tour rows around the shell. The right margin of the

mantle is divided into lobes, the irregularities of which account for those

of the shell in the difterent species. There are about 170 recent and 130

tertiary fossil species known.

Harpa {11. ventrlcosa^ pi. liy^fig. 119) is a genus of finely formed ribbed

shells of brilliant colors, and a polished exterior. The foot is very large,

and without an operculum. Ten species are described in Lamarck. The

genus occurs fossil in the Paris basin.

Cassidaria {G. echinophora^ pi. ^i^.^fig. 121). This genus contains a few

recent and fossil species. The animal is like that of Cassis, in which the

foot is longer than the shell, the head proboscidiform, with a projecting

rostrum and mouth from its extremity.

Fusus is a genus of marine shells, thickest in the middle, and tapering

towards both ends ; the animal with a small head, ending in two short

tentacles, the eyes at their external base, but not upon a peduncle (tr

thickening of the tentacle, thus differing from Murex and Purpura, but

allied to Turbinella and Fasciolaria. The head has a terminal slit, whence

the rostrum issues, and the nucleus of the operculum is terminal.

I^arn. 8. StronibidcB. In this family the right margin of the aperture is

dilated, corresponding to the width of the mantle, but this character is not

present in the immature shells, so that a young Stromhus i^pl. 7^^ jig. 114)

might be mistaken for a Coiius {p)l.^^^fig. 11). The head is proboscidi-

form, with a vertical slit from which a long rostrum is extended ; the

tentacles are large, divided at the end, and the truncated extremity of the

larger external branch bears the large eyes, which have a variously colored

iris and a cornea, which have not been observed in any of the allied

families. They live on coral banks at no great depth, and some species

attain to a considerable size. The locomotion differs from that of most

gastropoda, being effected by leaping, for which purpose the operculum

(which has a peculiar shape) is applied to the ground. Strombus lentigi-

nosus {pi. 75, fig. 114). S. gigas of the Antilles is eight or ten inches

long, and remarkable for the fine peach blossom tint of the aperture. The

shell is used to ornament grottoes and gardens, and by sawing off the apex

it is converted into a rude trumpet. Pterocera (P. chiragra^pl. 75, fig.

115) differs from Strombus in having the adult shell digitated, and the struc-

ture of the mantle corresponding with it. Rostellaria {R. rectirostTi8.^fig. 116 ).

Fam. 9. Conidce. The shell of the germs Cmius {pi. 76^ figs. 8-12^ is

obconical, involute, and has a short spire and a narrow aperture as long as

the body whirl ; and the exterior is covered with a periostraca. The genus

includes many beautiful and highly prized species. Linnseus described 35

species, Bruguieres 146, Lamarck 181, increased to 219 in the last edition

of 1845, exclusive of 23 European fossil species. At present there are

pi-obably 300 recent species known. The head is proboscidiform, the eyes

are upon the middle of the tentacles, the foot is long and very narrow,

having a corneous sub-spiral operculum, so small in comparison with the

aperture, that it cannot serve to close the shell. The mantle is scanty (in
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which it differs from the next family), and prolonged in a siphon, which

extends a little beyond the shell. The animal is carnivorous, and the tongue

is armed with hooked teeth.

Fam. 10. Cyproeidce (or Involuta). In this family there is neither

operculum nor periostraca, the shell is rolled upon itself nearly as in Conus,

but some are rolled upon a cylindrical instead of a conical axis, so that there

is no spire exposed. The shells are very beautiful and highly polished, the

mantle being so wide that its sides can be turned over the back of the shell,

where it secretes the ornamental layer of the shell. The point of union of

the margins of the mantle is often indicated by a discolored line upon the

back of the shell.

Cyprcea {O. moneta^ pi. 7^^ Jig. 5; C. mav/ritiana^ fig. 6; C. arabica.,

fig. 7), has the mantle edged with tentacular filaments, and when they are

turned over the back, the shell is hidden. The aperture is long and narrow,

each side denticulated, and the external margin turned in. C. moneta is

used as money in western Africa.

Ovula {0. ovum., pi. ^6, fig. 4 ; 0. volva,fig. 2), as the name indicates, is

shaped somewhat like an egg^ with the ends attenuated, and the inner

margin of the aperture without denticulations. The animal resembles that

of Cyprsea.

Oliva {0. ispidula, pi. T5, fig. 122 ; O. porphyria^ fig. 125 ; 0. maura^

fig. 126) has the head very small, and the tentacles united at the base.

These resemble somewhat the same organs in Strombus, being divided, and
having a terminal eye upon one of the branches. O. porphyria is the

largest and handsomest species of the genus, being four or more inches long,

of a pale brownish purple, marked with numerous zigzag angular lines, and

having the anterior extremity violet. It inhabits the coast of South America.

Fam. 11. YolutidcB. In this carnivorous family there are usually distinct

folds upon the columella. Voluta is a genus of large and handsome, generally

inoperculate shells, with a wide aperture notched in front, and the apex

rounded. A part of the shell has sometimes the appearance of being

varnished, which indicates the extent to which it is covered by the mantle.

The animal cannot entirely enter the shell, the head is proboscidiform, and

the tentacles are short, with the eyes at their external base.

Mitra {M. episcopalis., pi. ^^^fig. 123; M. papalis^ fig. 124) is a genus

of handsome shells extremely rich in species, there being about 250 recent

and 100 fossil species known. The animal is very dull in its movements,

the head small and Y-shaped, on account of the projection of the slender

tentacles. These have the eyes upon an external peduncle. In Mitra

episcopalis (shell white with red spots), the rostrum is once and a half

times the length of the shell, exceeding that of any other genus. This

enables it to attack its prey at some distance.

Terebra {T. maculata, pi. 75, fig. 117) has the foot (which bears an

operculum) but little longer than the last whirl of the shell, a proboscidiform

head, tentacles and eyes in the usual form, and the siphon projecting beyond

the shell. There are upwards of a hundred recent species known.

Fam. 12. Sigaretidce. Sigaretus (S. haliotideus, pi. 75, fig. 89) is a
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t'-enus in which the shell is somewhat ear-shaped, and the foot very large

and thick, nearly hiding the shell, which is snnk into it. The tentacles are

flat and triangular, but unaccompanied by (^yes. Although the animal is

too large to enter the shell, it is provided with an operculum. Naiica {N.

canrena^ pi. ^^^,fig. 88) is carnivorous like the preceding genus, and like

it, has no siphon. It has a large foot (four or five times the length of the

shell) bearing an operculum. The head is terminated by a pair of lips from

which a rostrum can be protruded.

Order 11. Pneumonobranchia. This order includes all the spirivalve

and naked moUusca, whether inhabiting land or water, in which the branchiae,

without being proper lungs, are adapted for breathing air, so that the species

which inhabit the water are obliged to come to the surface from time to

time to breathe air. They seem all to be phytophagous. The order includes

eight families.

Fam. 1. AmpiiUariidce. The genus Ampullcuria has a globular shell

several inches in size, which is generally covered with a green periostraca,

and is provided with a closely fitting concentric operculum, which is in

some cases corneous, and in others shelly. With Paludina and Yalvata it

forms one of Lamarck's families, named Peristomata by Reeve. The J^orth

American species is figured with the animal in the monograph already

quoted. The head is proboscidiform, the extremity cleft, leaving a conical

branch half an inch long on each side, and these are used as palpi. The

mouth is purse-shaped, the tentacles slender, tapering, and more than an

inch long, the eyes borne upon a secondary tubercle at the base externally.

The shell is without a notch, yet there is a siphon an inch long which is

formed by an extension of the mantle folded into a tube. This is brought

to the surface of the water and air drawn through it, and often expelled

from it in bubbles when beneath the surface. Guilding describes a shorter

siphon upon the right side. The animal lives in the rice swamps of Georgia,

feeding upon living plants. Living mostly in the intertropical regions of

both hemispheres, where the w^aters frequently disappear in the drj^ season,

Ampullaria has the power of becoming torpid beneath the mud until the

return of the wet season. Some specimens sent from Egypt to France

were thrown into water to clean them, and the next day thej^ were found

moving about. Deshayes dissected some of these, and found pectinated

branchiae, which would ])lace the genus near Paludina, and he describes a

large cavity, to which he assigns the function of holding a store of water to

be supplied to the branchiae during the period of torpidity. This may be

correct; although a further examination will probably show that this cavity

is adapted to breathe air, and on this account we place it in the present

order. Planorbis hicarinatus (and probably its entire family) hybernates

at the bottom of streams with the air cavity filled. The ability to breathe

air and water by means of distinct organs is not anomalous, as it appeal's in

certain reptiles. The sexes are separate.

Fam. 2. AmphihoUdcje. The genus Amphibola (also named Ampullacera)

has a sub-spiral corneous operculum, and is formed upon a New Zealand

shell formerly considered to be an Ampullaria. It was found to breathe air
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by Quoy and Gaimard, who found it abundantly in very shallow brackish

water. It has a large head ending in two lobes, is without tentacles, and

the eyes are placed flat upon the head. The pulmonary cavity is large, in

wliich it resembles that of Ampullaria. The sexes are united in the same
individual. Two species are known, A. avellana and A.fragilis.

Fma. 3. CydostomidoB. The genus Cyolostoma is monoicous ; it has a

turbinated shell with a circular aperture, and, unlike most land snails, it has

a pancispiral operculum. The head is proboscidiform, the tentacles two, with

the eyes at their external base; and the foot is composed of two longitudinal

parts which are advanced alternately. Other species have a concentric oper-

culum, and in these the foot has the ordinary construction. Cuvier and Deshayes

consider the mode of respiration less important than the general structure,

and they are consequently of the opinion that the affinities of this family are

with the Trochidse. The species are numerous, amounting to nearly 200.

Helicina may be considered the type of a sub-family. It has an oblique

aperture, and a closely fitting operculum which is not sub-spiral, but

increases from one of the sides or angles.

Fmn. 4. Physidce. This family is composed of certain genera of inoper-

culate fragile uniformly colored shells, inhabiting quiet fresh waters, coming

to the surface to breathe, and creeping along it with the back downwards

by means of the vibrillge which cover the foot as well as the two tentacles

and other parts. Many eggs are deposited together in a glairy mass. The

breathing aperture is at the external side, and is opened from time to time

to take in a supply of air. In Physa the shell is turbinated, sinistral, the

mantle large, with a digitated margin turned npon the shell, and the foot

long and pointed posteriorly. The tentacles are filiform, and the eyes are

situated upon the head near their internal base. Planorbis {pi. 77, fig. 99)

has a discoidal shell, with the turns visible on both sides. The mantle is

simple, the foot rather small, and the tentacles and eyes as in Physa. In

Limnea (Z. stagnoblis., ph. 7o^fig. 92), the shell is dextral, turbinated, and

generally larger than in the allied genera ; the tentacles are triangular, and

the eyes situated at their anterior base. Ancylus is a genus of little patelli-

form shells, the position of which in the systems has been a subject ofmuch
dispute, some contending that they belong here, and others to the Ilypo-

branchia. The animal is not essentially different from Limnea, and it is

possible - that some species breathe air, and others water. Some authors

have asserted that they come to the surface to breathe air, but this has

never been observed in the American species, some of which are found

beneath stones, in dead bivalve shells, and under other circumstances, which

would render it difficult for them to reach the surface and descend again.

But as free air may not be considered necessary to these animals, they

may be placed among the Physadse, especially as a species of Physa inhab-

iting beneath shelving rocks in rapid water is found at the mouth of the

N'olachucky river, Tennessee, in such a position that it could not breathe

air. It is probable that a small variety of Physa heterostropha inhabiting

springs seldom or never breathes air. It has been ascertained that frogs

kept under water can oxygenate the system through the skin, and the
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Physadae may have the same power. The passage to the next family seems

to be through Gray's genus Chilina^ which is a Limnea witli folds upon the

columella.

Fam. 6. Auriculidm. In this monoicous family there are two tentacles,

and the eyes are at their external and posterior base. Some species inhabit

land, and others plants near the sea, and salt water marshes. Auricula 7nidw

{pi. ^Q^fig. 1) is the largest species of the genus, being four inches long,

and of a solid texture.

Fam. 7. Helicidce. This family includes most of the numerous species

of land snails with an external spirivalve shell. All breathe free air, ari,'

monoicous and inoperculate, and have two large tentacles, with an eye upon

the apex, capable of being retracted by being turned within itself. Besides

these, there is an inferior and smaller pair of tentacles present in most cases,

although in some of the minute species they have not been detected. Most

of the land shells of Europe and IS'orth America belong to Helix^ a very

extensive genus, containing upwards of 500 species from, various parts of

the globe, including the islands of the Pacific, all the continents, higli

mountains, and cold climates, although the larger species are intertropical.

They vary in size from about a tenth of an inch to four inches. The

shells var}^ much in form ; the aperture is sometimes reduced to a narrow

fissure, or armed with teeth, in such a manner as to lead one to think it

impossible for the animal to get out or in. They hybernate under ground,

closing the aperture with a temporary operculum. Among the genera may
be mentioned Bulimus {pi. I^^figs. 93, 94), Clausilia {fig. 100), which has

a peculiar operculum attached to the shell within the aperture, Pupa^
Streptaxis., &c. Their food is fresh or decaying vegetable matter, and some

feed upon fungi. The large European species are cooked and eaten, and

the Komans fattened them for the table.

Fam. 8. Limacidce. This family includes the naked snails without a

turbinated shell, but some of them have an internal shell, or a small external

one which is little more than an appendage. The head, tentacles, organization,

habits, and food, do not difier essentially from those of the preceding family.

The genus Limax {pi. ^i^^figs. 19-21) is destructive to the plants cultivated

by the farmer and gardener in Europe, and new modes of destroying them
are continually sought after. The species which occur in IN^orth America
have not yet proved injurious, and the same remark applies to the snails,

which are troublesome to gardeners in Europe. The body of Limax is

very contractile, but when moving on its lower surface or foot, it is rather

slender, thickest in the middle, and tapering towards the extremity. Upon
the back is a kind of fleshy shield, beneath which the head can be drawn.

Class 3. Cephalopoda.

This class was named Malahla by Aristotle, and Mollia by Pliny. It

includes certain dioicous marine mollusca, which have tlie feet or arms

around the mouth at the extremity of the head. The body is soft, the
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mantle closed beneath according to most authors, but above according to

Eang. Most of them have three hearts. The mouth is armed with strong

mandibles much like those of a parrot, adapted for crushing the shells of

Crustacea and mollusca, and the tongue is armed with pointed horny teeth.

The eyes are either pedunculated or level with the surface, and they have

the sense of vision fully developed. They have also an organ of hearing.

The arms are usually cotyligerous, or studded with suckers like cupping

glasses, which enable them to hold fish and other living prey. The Greeks,

in naming these sucking cups, made use of the word hotylus (in composition),

whence the English name cuttle-fish is derived. The cotyls are sometimes

armed within with curved hooks, which assist in holding and destroying

the prey. Onychoteuthis has a pair of arms much longer than the rest, the

terminal expansion of which is studded with rows of hooks, but the power

is increased by a simple sucker on each wrist (as it may be called), which

are applied together to keep the extremities of the arms in contact.

There is a fleshy infundibulum or funnel opening before the neck, and

serving as an outlet for the faeces and water from the branchiae. The water

ejected from the branchial sac through the funnel is a principal agent in

locomotion, by means of which the animal can move backwards with great

swiftness. Inspiration and expiration are regular in these animals. " The
first is effected," says Dr. Coldstream, " by a gradual dilatation of the sac in

every direction, but particularly at the sides, accompanied by a subsidence

of the lateral valves, collapse of the walls of the funnel, and a rush of water

through the lateral openings into the sac. Inspiration being completed, the

lateral valves are closed, the sac is gradually contracted, the funnel erected

and dilated, and the water expelled through it with great force in a con-

tinuous stream." An Octopus with a sac four inches long was found to

respire ten times in a minute.

The Cephalopoda are either naked, or provided with an external shell.

Some of the former are brilliantly colored, red, purple, or bluish, and they

are remarkable for the rapidity and extent to which the colors change. In

habits they are rapacious and active, moving continually, and some of them

shoot through the water like an arrow.

Agassiz thinks that in this order the ITautilidae are the lowest, and Sepiadse

the highest. We will here follow the classification of D'Orbigny, according

to which the class is divided into two orders, Acetahulifera and Tentaculi-

fera^ the former being subdivided into two tribes, Octopoda and Decapoda^'

containing seven families conjointly. As the name implies, the Acetahulifera

are provided wnth cotyls, and the head is distinct, characters which do not

exist in the Tentaculifera ; and the former have two, and the latter four

branchiae, whence Owen's names of Dibranchiata and Tetrabrancliiata.

Tribe Octocera.

Fam. 1. OctopidcB. The genus Octopus {O. octopodius^ Linn. {Sepia) pi.

^iQ^fig. 75) is ihQ polypus of the ancients, whence the French ndimQ poulpe

* A name pre-occupied among the Crustacea, and on this account we employ the terms

Octocera and Decacera, usually attributed to Blainville.
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is derived. The body is obtuse posteriorly, with fins (fin-like expansions),

and the interior dorsal shell is wanting. As the name implies, it has eight

arms. The species figured attains a length of two feet and a half, including

the arms, which constitute considerably the longest portion. It creeps upon

the oTound with the mouth downwards, drawing itself along by means of

the circle of arms; or leaving the bottom, it swims backwards by flapping

the fleshy disk from which the arms arise. It is provided with an ink bag.

The eyes can be covered with the surrounding skin, in the manner of an

eyelid. There are two complicated branchijie somewhat like a fern leaf,

through which the blood is forced, by a heart at the base of each ; a third

heart, near the bottom of the cavity, receives the oxygenated blood, and dis-

tributes it through the body. It is eaten on the shores of the Mediterranean.

Argonauta {A. argo^ Linn., j^^^. 76^ Jig. 17), six or seven inches long, has

a closely rolled involuted shell without partitions, laterally compressed,

tuberculate, very thin, white, translucent, with the last turn including the

rest. This is the jVautilus of the ancient authors, who were acquainted

with A. argo, the Mediterranean species, about the sailing of which so many
fables have been related, as in the following lines from the " Pelican Island."

" Light as a flake of foam upon the wind,

Keel upwards from the deep emerged a shell,

Shaped like the moon ere half her horn is filled

;

Fraught with young life, it righted as it rose,

And moved at will along the yielding water.

The native pilot of this little bark,

Put out a tier of oars on either side,

Spread to the wafting breeze a twofold sail.

And mounted up and glided down the billow

In happy freedom, pleased to feel the air,

And wander in the luxury of light."

For a long time naturalists considered the maker of the shell of Argonauta

to be unknown, believing the inhabitant found in it to be a parasite, like

the crabs which take possession of the empty shells of the spirivalve

mollusca; and they were led to this belief, by the fact that there is no

muscular attachment betw^een the animal and the shell, presenting a

peculiarity which is unique among the mollusca. The animal has eight

arms, two of which have wide expansions at the extremity, which are

applied one to each side of the shell, which is in fact secreted by their

internal surface ; and should it be intentionally broken, the damage is

repaired by the same organs in ten or twelve days, a proof that the shell

belongs to no other animal. It creeps upon the bottom with the shell

above, or shoots through the water backwards by means of the funnel, Avith

the narrow part of the shell in advance, and the arms extended like a

rudder. When it retires within the shell, the expansions of the clasping

arms are partly withdrawn, leaving a little of the anterior portion of the

shell uncovered ; consequently, they are never extended as sails, as many
fabulous accounts would lead us to believe. See the Mag. ]S"at. Hist., 1839,

pp. 421 and 521 ; 1840, pp. 8 and 57.
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Tribe Decacera.

Fam. 2. Sepiidce. Sejpia {jpl. 76, fig. 77) has the body surrounded by a

narrow fin ; and of the ten arms, two are pedunculated and longer than the

rest. A light friable oblong-oval and spongy shell, usually named " cuttle-

bone," is contained within the back. The contents of the ink-bag in this

animal are dried and used by painters under the name oi sepia.

Fam. 3. Loligidoe. Loligo {L. loligo^ Linn., pi. ^iQ^fig. 76) has the body

slender, with lateral fins, the shell thin, horny, and translucent ; tw<i

pedunculated arms longer than the rest, and the eyes are without a lid, but

covered with a transparent membrane. Its motion backwards through the

water by means of its funnel, is extremely rapid, and it sometimes throws

itself out of the water, or upon land. The species are much used for food,

especially in China.

Fam. 4. LoligopsidcB. Loligopsis has a slow motion, the shell is

corneous, the body slender and translucent, and has few muscles.

Fam. 5. TeittJiididce. OnycJioteuthis (already referred to) has a corneous

internal shell, a slender body, Avith a triangular fin upon each side posteriorly,

uniting upon the back.

Famj. 6. BelemnitidcB. Shell corneous, conical, largest anteriorly, and

containing a series of chambers, posteriorly pierced by a siphuncle, and

inserted in a hard case or helermwn.^ which is generally pointed posteriorly.

The family is extinct, but its remains are abundant in a fossil state in the

oolitic and cretaceous formations.

Fam. 7. Spirulidce. The genus Spirula {S. spirula^pl. 76^fig. 13) is the only

one in the family, and until recently it contained but a single described species.

The shell is a thin open spiral (not twisted longitudinally as represented in the

figure), with numerous partitions concave externally, through which a small

ventral siphuncle runs. The shell is internal, at the posterior extremity of the

body. There are ten arms, of which two are larger than the rest. The
common species inhabits the Atlantic and Pacific Oceans, and although the

shell is common, the animal is very rare, and requires further examination.

The second order, Tentaculifiera, contains two families : WaiotilidoB^ and

Ammonitid(je.

Fam. 1. NautilidcB. Jn the genns JV'autilus {JV'.pompilius^ Lmii., pi. 76^

fig. 16), the shell is spiral, many-chambered, the partitions transverse,

concave externally, their margins simple ; a central siphuncle passing

through them ; the whirls in contact, the last enveloj)ing the preceding ones.

Nautilus pompilius is the best known species ; the shell is nacreous, orna-

mented with irregular reddish bands, the umbilicus closed. It is six or

eight inches in diameter, and inhabits the Indian and Pacific Oceans. A
second species is known, iT. umhilicatus., which is much rarer than the

former, and has the centre of each side widely umbilicate, so that the

whirls can be counted. The history of the order is taken from A^.

pompilius. The animal is contained in the last open chamber of the shell

;

it has a pediform appendage for creeping, and when it walks upon the

bottom, the aperture is downwards. The jaws are like a reversed parrot
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hill, the mouth is surrounded with numerous tentacles retractile into separate

sheaths, and disposed in eight groups corresponding to the arms of Octopus.

They are surrounded by a kind of hood, which serves to protect the animal

when withdrawn into the shell. The two eyes are large and prominent,

the heart single, with a ventricle and auricle, and inclosed in a large

pericardium which is connected with the siphuncle. The siphon or funnel,

which is ventral, corresponds to the part of the shell furthest from the

centre, that is, the external lip. The fossils named rhjncholites^ are the

beaks of various species of Nautilus and Ammonites. Several other genera,

with the shell both curved and straight, belong to this family, and among
the latter is the fossil genus OrtJioceras., of Breyn (not of Lamarck), of the

older formations.

Fam. 2. Ammonitidce {pi. 76, figs. 14, 15). In this family the shell is

spiral in the same plane, curved, or straight, with the siphuncle at the

dorsal margin. The partitions which divide its chambers are irregular, with

the margins digitated or foliated, often in a singular and beautiful manner.

All the species are extinct, and they are found from the older fossil iferous

formations to the cretaceous strata. This and the preceding family are

represented at the present day by the two living species of Nautilus, and

four of Spirula, a mere remnant of the profusion of species of chambered

shells which lived in the ancient seas. Upwards of 300 species of the

genus Ammonites have been described or indicated ; and although it is

probable that many of these belong to varieties and young individuals, with

every allowance, the genus is very extensive.

Division III. Aeticulata.

The Articulata are named from having the various parts of the body and

limbs articulated to each other. The nervous system is composed of

ganglions united by a" double cord, and there is usually a kind of exterior

skeleton composed of a series of rings protecting the interior parts, and

serving as points of attachment for muscles. In some cases respiration is

effected by means of branchiae, and in others by tracheae or air tubes.

AYhen limbs are present, there are never fewer than six.

Authors upon the Articulata are not agreed upon the number and extent

of the classes into which they should be distributed, but they will be treated

of in detail, nearly as they are given in pages 11, 12, according to which

the classes are ^yq, namely 1, Annelida ; 2, CirrJiojpoda ; 3, Crustacea ; 4,

Arachnida ; 5, Insecta. The three last of these formed the Insecta of

Linnseus, a tenn which some modern writers wish to maintain according to

its original extent ; and when this is done, the restricted class of insects

must have a distinct name ; as Ptilota (winged insects), applied by

Aristotle, and Condyloma, applied by Latreille. The Myriapoda will form

the fifth, and the Insecta the sixth class, in the succeeding pages.

299



96 ZOOLOGY.

Class 1. Annelida,

The Annelida or Chcetopoda are generally recognisable by a soft body, a

lengthened annulated form, red blood, and the nervous system central,

ganglionic, and distinct. The rings of the body are of a membranous
consistency, and never corneous as in insects, or calcareous as in the

Crustacea. They are generally nmnerous, the length of the animal depending

to some extent upon the number of rings, which vary from twenty or thirty

to more than five hundred. When very numerous, the number is not

uniform in the same species. The head is usually distinct, and often

provided with two or four eyes, and in some cases with a variable number
of tentacles and cirri, but the last are not confined to the head. The sides

are generally furnished with bunches of bristles and fleshy projections

arranged in a line and used in locomotion ; and although they are called

feet, articulate limbs are never present. The lateral bristles in some cases

afford a means of defence, and they vary much in character, some being

simple, and others barbed in a variety of ways, presenting uniform characters

which are useful in classification, and must be studied by those who wish to

be well acquainted with the class. Their forms have been classified and

named by Savigny. The alimentary canal is complete, extending from end

to end. Most of the annelida are marine, some being free, whilst others

construct a tube of calcareous matter, and of agglutinated particles of sand,

fragments of shells, or other objects. Cuvier divides the class into three

orders, named Abeanchia, Doesibranchia, and Tubicol^ ; but as the

names of orders should be taken from the same part, the last one is here

replaced by the term Cephalobranchia."

Order 1. ABRANcmA. The animals of this order are without branchiae,

respiration being effected by means of the skin. Cuvier supposed certain

lateral pores to be respiratory orifices, but these have been ascertained to

be the outlets of the organs which supply the mucus. The order includes

the four families : Rirudinidm (leeches) ; LumhricidcB (earth-worms)

;

EcTiiuri ; and MaldanicB.

Fain. 1. Hirudinidce. This family includes the worms known as leeches,

of which there are various genera, both marine and freshwater. The body

is slimy and extensible, narrowing towards each end, composed of from 18

to 140 segments. Some species are cylindrical, and others flattened, and

the posterior extremity has a disciform sucker to enable the animal to

adhere. In some cases the mouth is surrounded with a sucker also, and in

these, besides swimming, locomotion is effected by extending the body,

fastening the anterior extremity, and then drawing up the posterior one.

The eye-like points vary in number from two to ten. The species feed

upon blood or the juices of animal matter. Some have teeth to puncture

the integument, but others, not being thus armed, attack only the softer kinds

of food, as worms, larvae, or mollusca ; and some swallow worms entire.

* Some authors use the final syllable a, and some ata, in words like these, and as either form

is correct, the shortest one may be deemed the best.
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A species of leech finds its way under the eyelids, and into the nasal

passages of Ardea viresceiis^ in Martinique. In Algeria, Tlcemojyis vorax is

abundant, and attacks man and animals upon land ; and it is found

sticking to the inside of the mouth and throat of slaughtered cattle in that

country. According to Baron Larrey, the French soldiers were much

plagued by a small species which attached itself to the entrance of the

throat. The same species Avas found in the nasal passages of the horse.

As it is difficult for a leech to affix itself to an animal, except at rare

intervals, it has been provided with peculiar digestive organs to enable it to

undergo a long fast. The stomach is formed of a number of cells, each of

which has a lateral sac upon each side. The entrance from the stomach

to the intestine has a valve, and at the posterior extremity, of the intestine

there is a sphincter to close it, so that the food may be admitted and

retained in small portions as it is required, and it is a remarkable fact, that

the blood thus kept in store (which may amount to nearly half an ounce)

retains its natural properties for many months. Hence the difficulty of

employing leeches in medicine when they have been gorged within some

months. This difficulty is obviated in some degree, by forcing them to

disgorge a part of the blood by pressure, and a mode has been discovered

by piercing them with a lancet one third the length from the head, and

placing them in tepid water, when the contents of the stomach will escape,

especially if assisted by pressure. The wound heals in a few days, and the

leech may be applied again in fifteen or eighteen days.

These animals are monoicous and oviparous, the eggs being deposited in

a kind of cocoon, resembling in size and form that of the silkworm, its

material resembling fine sponge. A Swedish species deposits its eggs in

the earth at some distance from the water.

Among the genera are Hirudo {H. officinalis^ jpl. 77, fig. 26), Malaco-

bdella {M. grossa^ fig. 22), referred to in page 43 ; Clepsina {fig. 24),

Hcemopis {H. vorax.^ fig. 25). Two species of leech are almost exclusively

used in medicine : Hirudo officinalis^ the green or Hungarian leech, the

belly of which is without spots ; and H. medicinalis^ the German or brow^n

leech, with a spotted belly.

The mouth of those leeches which are capable of biting, is tri-radiated,

each ray having a tooth which resembles a segment of a minute circular

saw, the margin of which is armed with a double row of microscopic

denticulations. The suction, whilst it draws the skin within the reach of

the teeth, renders it tense, so that they act like lancets, and the apparatus

answers the double purpose of a small scarificator and cupping-glass. An
examination of the wound made by a leech will show the tri-radiated

arrangement of the teeth. Artificial leeches are sometimes made use of,

the quality of which must greatly depend upon the accuracy with which

the natural instrument is imitated.

Three species of Hirudo, and one of Clepsina, have been described from

the waters of the United States.

It was at one time believed that changes in the weather might be

foretold from the actions of leeches, but the value of these indications was
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much overrated. They have been made to fast two or three years; they

require five years to become large enough for use, and they may live twenty

years. They seem not to multiply rapidly when they have not access to

blood ; and on this account, cows and horses are driven into the breeding

ponds, and so frequently, that they become emaciated from the loss of

blood. Three millions of leeches are used annually in Paris ; and four

dealers in London import upwards of seven millions annually. In 1819,

five or six millions were used in Paris, at a cost of 120,000 francs ; and in

1827, thirty-three millions were required in France. To preserve them in

health, they must have clay, sticks, &c., to crawl amongst, to assist them in

casting the skin, this part being often renewed ; and if the old surface is not

removed, respiration is interfered with.

Gervais, who insists upon the identity of the Annelida and Entozoa, places

the family which includes Sipunculus (p. 42) next to the Hirudinidse.

Fam. 2. Lumbricidce. The genus Lumbricus {pi. 77, jigs. 38, 44)

contains the earth-worms, known by their habits of living in the earth, and

coming to the surface in wet weather and at night. The body is reddish

or bluish, cylindrical, composed of many rings, the head indistinct, the

mouth w^ithout teeth, and having neither eyes nor tentacles. The segments

are provided beneath with minute bristles, and above with one or two

pores. At certain periods, in some of the species, the part of the body con-

taining the reproductive organs has a broad collar named the clitellum.

These w^orms are monoicous, they feed upon the organic matter contained

in the soil, generally ejecting the indigestible portion at the surface of.

the ground. Some species live in the soft mud at the bottom of streams,

and the ordinary species may be kept in vessels of mud and water. The
largest European species is a foot and a half long, but there are several

exotic species several feet in length.

Earth-worms are very useful to the soil, as their ^perforations open it and

allow the air and moisture to penetrate. They also assist in ameliorating

it, and in increasing its depth ; and where they are abundant, it is probable

that every inch of soil has passed through their digestive system. In old

unploughed pastures the soil formed by their castings is known to have

amounted to an inch in depth in live years.

N'ais {pi. 77, figs. 9, 10), which belongs to this family, has the segments

with lateral spines or fascicles. The old genus thus named by Miiller, has

been subdivided by more recent writers. They inhabit the fresh waters.

Tubifex is a genus of microscopic worms found in fresh water, where

they form a tube in the mud, whence they project the greater part of the

body, waving it about, but instantly withdrawing when disturbed. Several

species of the United States have been described.

Fam. 3. Echiv/ri. These have been alluded to in page 42. The body

is short, composed of but few indistinct articulations, cylindrical, sacciform,

provided with pairs of retractile bristles upon some of the segments.

Thalassema echiurus^ of the European seas, is the best known species.

Fam. 4. Maldaniob. This is one of the families of the distinguished

naturalist Savigny, who accompanied the French expedition to Egypt. In
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the genus Clymene^ the body is long and cylindrical, the extremities abruf)t,

the segments few and dissimilar, the head distinct, the thoracic portion long,

and the abdomen short. The thoracic feet have two branches. It forms a

tube with small shells and sand.

Order 2. Dorsibrancuia. Here the organs of motion, and especially

those of respiration, are arranged in linear series, either from end to end, or

at the middle portion of the body. The head and eyes are usually distinct,

and there are antennsp, jaws, and an extensible rostrum. The families are

arranged by Audouin and Milne Edwards as follows : 1, Ajjhroditidce ; 2,

AmphinomidcB ; Z^Eiinicidm; ^^NereAdce; ^. Ariciidm ; Q. Pervpatidm ;

7, ChetopteridcB ; 8, Arenicolidce.

Fam. 1. Aphromitidm. Body generally depressed, and shorter and

wider than in the other annelida. Back with two rows of large membrana-

ceous scales or elytra (except in the genus Palmyra)^ beneath which are

the branchige, which are not well developed. Two pairs of jaws are generally

present, and the elytra and superior cirri are alternately present and absent

upon the segments to a certain extent. Aphrodite has thirteen pairs of

elytra, three antennae. The jaws are cartilaginous or rudimentary. Several

species rival the humming birds in the brilliancy and play of their colors.

A. aculeata {pi. I'J.^fig. 15), of the European seas, attains a length of six

inches, and the dorsal scales are hidden by a hairy covering.

Far)i. 2. Amphinomidce, Segments similar, brancluEe ramose, tufted, or

plumose, well developed, dorsal, or at the base of the feet ; head distinct,

mouth unarmed, no aciculi, feet with one or two branches.

Fam. 3. Funicidce. The rostrum has from seven to nine corneous jaws
;

branchiae wanting or well developed, in the form of pectinated filaments

:

feet aciculate. Funice has two eyes, seven strong jaws, four upon the left

and three upon the right side ; five large tentacles above the mouth, and two

smaller ones at the nape ; branchiae pectinated upon one side of the support-

ing branch. The body is long and sub-cylindrical, the segments sometimes

numbering four hundred. This genus contains the largest species of annel-

ida known, F. gigantea of the Antilles, which is four feet or more in length.

Fam. 4. Nereidcp. In this family the jaws are either absent, or amounting

to two or four ; the rostrum extends considerably beyond the head ; antennae

mostly well developed. Nereis is a genus of worms found upon the coast,

moving about freely, or hidden in the cavities of rocks, or in dead shells ; and

sometimes sunk in the mud. Like many other annelida, it is used by fisher-

men as bait. Some are of a considerable size, and the colors are often agree-

able. Phyllodoce {pi. 77,/*^. 11) belongs to this family. The place of Spio

filicornis {fig. 14), which has two very long antennae, is not ascertained.

Fam. 5. Ariciidm. Head and rostrum distinct ; antennae, eyes, and

branchiae wanting, or rudimentary
;
jaws and tentacular cirri absent ; each

foot with a single cirrus.

Fam 6. Peripatido!. This family contains the single genus Peripatu.^

of Guilding, who observed it in the West Indies, and described it as a

mollusc. The body is somewhat limaciform, both ends obtuse, the annula-

tions not very distinct, each side margined with a row of short, thick,
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conical and granlilar feet, decreasing in size from the middle of the body

towards each end, and having short bristles at their extremity ; no cirri,

gills, nor similar appendages. The head is distinct, with two stout annulate

antennoe, and the mouth has a pair of corneous jaws. Peripahcs juliformis

of Guilding, from which the characters are taken, is three inches long, dark

brown, annulated with yellow, the dorsal line black ; and it has thirty feet

on each side. Lacordaire found a specimen in Cayenne, sunk in the mud
at the margin of a river, and Goudot found another species near Table

Mountain in South Africa, under a stone in a shady place. The nervous

system differs from that of the other annelida in being bilateral (somewhat

as in Malacobdella) ; and on this account, Gervais is of opinion that it

forms the type of a distinct grou23 of worms, whilst Milne Edwards,

who discovered this peculiarity, considers it as indicating a passage to

ISTemertes. See Kirby's Bridgewater Treatise, p. 259, pi. 8, fig. 1, 2.

Fam. 7. Chcetopteridce. The genus CJiORtopterus was formed by Cuvier

for a worm from the Antilles, eight or ten inches long, inhabiting a tube of

a parchment-like consistence, whence its name Ch. pergamentaceims.

There are neither rostrum, jaws, nor a proper head. There is a lip with

two rudimentary antennse, followed by a disk with eight or nine pair of feet,

succeeded on each side by a wing-like projection, bearing bristles. The

branchiae are medial, and in the form of laminae
;
posterior extremity with

numerous lateral feet.

Fam, 8. AremcoUdce. In Arenicola the body is cylindrical, composed of

a moderate number of segments subdivided by numerous wrinkles. The
head is rudimentary, with a small terminal rostrum ; no jaws, eyes, antennse,

nor cirri. The feet have two branches, and are armed with simple and

armed bristles ; branchise in bunches divided like the branches of a tree, and

arranged in pairs along the middle portion of the body, numbering from

thirteen to twenty pair. They burrow in the sand about low water mark,

and are extensively used by fishermen as a favorite bait for marine fish.

A. piscatorum is eight or ten inches long.

Oeder 3. Cephalobranchia (or Tubicola). These sedentary annelida

live in calcareous, sandy, or membranaceous tubes ; the soft appendages

are generally confined to the anterior extremity ; the head is indistinct,

without eyes, rostrum, or jaws ; the branchiae are plumose, and situated at

the anterior extremity {pi. 7o^fig. 68). They comprise the two families

Serpulidm and AwpTiitritidcB. The former is distinguished from the latter

by having the branchial plumes separated into two masses by a pedunculated

operculum, or covered by a solid one when withdrawn within the shell.

Fam. 1. Serpulidm. The genus Serpula {pi. 75, jig. 70) has the body

tapering posteriorly, the mouth terminal, and surrounded with a crown of

long, feathery, and often finely colored branchiae, which give the animal the

appearance of a zoophyte. These are used in taking the small living objects

upon which tliey feed. The feet are lateral, the seven anterior pair attached

to a membranous base. The part bearing these feet forms a kind of thorax

distinguishable from the remaining part of the body. From the internal

base of each of the two masses of branchiae a filament arises, one of which
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has its extremity enlarged into an operculum for closing the aperture. The

tubes which these animals secrete are calcareous, and twisted in a very

irregular manner. They are affixed to submarine bodies, either singly, or

a great many in a single mass. The tubes are common in tlie tertiary and

secondary formations.

Fam. 2. AmpJiitritidce. In this lamily the indistinct head is composed

of three segments, the thorax of not less than twelve, and the abdomen of a

great many. The mouth has numerous prehensile tentacular filaments,

and the tube is formed out of a mucous secretion to which extraneous

objects, such as fragments of shells, are affixed. They live singly or

aggregated. Amphitrite {pi. 77, Jig. 13), Sabella {pi. 7b, fig. 68), Terehella

{pi. 76, fig. 82). The genus Ilermella resembles the Dorsibranchia in

having the branchiae dorsal ; the cephalic appendages not being branchiae

but tentacles, according to Milne Edwards.

Class 2. Cirrhopoda.

The animals of this class are monoicous, inclosed in a hard shell or

subgelatinous envelope, deprived of locomotive powers, and affixed to

extraneous submarine bodies, some by a peduncle {pi. 76, figs. 51, 52), and

others by their base {figs. 53, 54). The earlier authors placed these animals

with the Mollusca, and the shells are often retained in conchological cabinets.

Their articulated cirrhi and double nervous axis indicate their true nature

;

and whilst they have been made a distinct class from the Crustacea, partly

on account of the supposed absence of an articulate structure, Dr. St. Ange
affirms that evident traces of such a structure exist.

These animals undergo a metamorphosis, the young being bivalvular like

bivalve mollusca, and capable of swimming about freely for some time before

it affixes itself permanently. In this condition the limbs can be protruded

from the front of the shell ; the anterior pair being large, and provided with

a sucker and hooks for attachment to submarine bodies. The six posterior

pairs are used in swimming. The animal, at this period, bears considerable

resemblance to the small branchiopoda. Mr. Thompson, of Cork, placed

some of them in a vessel of sea water, and in a week's time two of them
had mantled and were affixed to the vessels as barnacles. A few days

afterwards, another individual was observed to throw oft' its shell and affix

itself. Both the orders of Cirrhopoda undergo these changes.

The jaws are lateral, articulated, and toothed ; the cirrhi are articulated,

curved, and arranged along the abdomen, resembling somewhat the members
along the lower surface of the tail in the Crustacea. The class contains the

two orders Campylosomata and Acomptosomata, both of which are widely

distributed by floating wood, ships, sea-weed, mollusca, whales, turtles, &e.

Order 1. Campylosomata. This order contains the pedunculated

flattened forms like Mitella (Oken, 1815 ; Pollicipes, Leach, 1817, pi. 76,

fig. 51), and Lepas (Linn., 1748; Anatifa, Brug., 1792, pi. 76, fig. 52), in

wliich the shell is generally composed of two large lateral triangular basal
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pieces, followed bj two smaller pieces with a fifth dorsal piece. Sometimes
there are accessory pieces at the base, and the whole are in some cases so

much reduced in size as to be rudimentary like the shell in Chitonellus (p.

81). Sowerby's genus, Litliotrya^ occupies holes in rocks; but it is not

known whether it forms them, or takes possession of those previously made
by boring mollusca.

Ordek 2. AcAMPTOsoMATA. In this order the animal is short and conical,

without a peduncle, the shell solid and conical, sometimes sub-cylindrical,

with the base or attached portion open or closed, the aperture provided with

a two-valved or four-valved operculum. Those of the order known to the

ancients were named Balanus {pi. 76, fig. 54), on account of their

resemblance to an acorn, a name which is still retained. They were a

favorite article of food with the ancients. The natives of Chili eat a very

large species, Balanus ][)sittaG%i8.^ which is five and a half inches high by
three and a half in diameter ; it has much the taste of a crab. The young
of this species are attached to the adults, and in turn support their desendants,

so that they occur in large masses of fifty or a hundred individuals.

Some genera, as Pyrgoma^ are buried in coral ; Acasta inhabits sponges

;

Chelonohia is attached to turtles ; and Tubioinella and Coronula {pi. 76,

iig. 53) are imbedded in the skin of whales.

Glass 3. Crustacea.

In this class the sexes are separate ; the body and limbs are distinctly

articulated ; the breathing is by means of gills, or more rarely (in some of

the lower forms) by the external surface. The larger forms, as the lobsters

and crabs, and the great majority of the smaller ones, inhabit the sea, where

they take the place of the insects which are so abundant on land. Some
species inhabit the fresh waters, and a few^ the land. The larger species

are many times the bulk of the largest insects, from which they decrease to

forms of microscopic size. In some of them the characters of the class are

so obscure that they have been placed with the parasitic worms, learned

from the hard integument, this afibrds a prominent characteristic, being a

calcareous exterior skeleton of considerable thickness and strength in the

larger species; becoming more delicate, and often transparent in the

smaller ones, to disappear, or to escape observation in some of the obscure

forms. This covering is periodically cast ofi" and renewed, like the integu-

ments of certain reptiles, and the larvae of insects.

In comparing various members of this class {pi. 78), the number of

segments, and the consequent ability to bend the body, will be found to be

very variable, so that whilst the body of some {figs. 1-9) is a solid box

incapable of flexure, that of others is composed of a number of loosely

connected segments moving freely, and chiefly downwards from the

horizontal position. This allows some of the members of the class to roll

themselves into a ball by approximating the head and tail.

The normal number of the segments in the body of the Crustacea is
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twenty-one, of which seven belong to the head, trunk, and tail, respectively,

and when a smaller number appears, it is generally to be attributed to the

fusion of several into one. In fig. 22, jpl. 78, the head is observed to be

distinct, whilst in^^. 1 it forms a single piece with the trunk, the tail being

articulated and turned beneath, although partly visible mfi^gs. 3 and 8. In

Limulus {fi^. 34), the segments of the tail are fused into a single shelly

plate, as well as those of the head and trunk or cephalo-thorax, the shield or

plate of which is called the carapace.

The moulting of the larger Crustacea takes place about once a year, but

Mr. Lyell mentions a species of Cancel' covered with oysters six years old,

so that the shell could not have been renewed during this period. Young

and growing animals moult frequently, as in Daphnia, which may change

every two days. Previous to moulting, a crustacean becomes sickly and

refuses food, the carapace becomes loosened, and the corium beneath

secretes a new, soft, and membranous shell, which finally becomes calcareous.

When the old shell has become loosened, the animal, after various exertions,

extricates itself from it in about half an hour, withdrawing the antennae,

feet, and even the gills, from an external film. The shell of the limbs splits

to allow the large extremity to pass, and it sometimes happens that a limb

is left in the old shell. Some of this class have the power of throwing off" a

limb.

The Crustacea feed mostly upon animal food, which is taken sometimes

solid and sometimes in a liquid state, and the oral organs are modified

accordingly. Some small species are very destructive to the timber of ships

and docks.

In forms like the lobster, swimming is efiected by striking downwards
and inwards with the tail, which forces the body in a backward direction.

In the hrancMojpoda the feet are used in swimming, not being adapted to

walking; and in the entomostraca {figs. 27, 29), the body is impelled

through the water by the feet, in a succession of jerks.

The walking feet of the Crustacea generally amount to ten or fourteen.

In some {fig. 1, &c.), the anterior pair are robust, the extremity provided

with a movable thumb forming pincers. Sometimes the end of a foot

can bend, so as to form a hook ; and in other cases the last joint closes upon
an extension or enlargement of the preceding joint, forming an organ of

prehension.

There are two mandibles, four lower jaws, succeeded by six auxiliary or

foot-jaws, followed by the feet ; and when there are fourteen feet, the four

anterior ones are transformed from the four posterior foot-jaws.

Most of the Crustacea see well, and the eyes are either sessile or placed

upon pedicles. Some of the parasitic species are without eyes in their

perfect and afiixed state, although provided with them when young, and

capable of swimming about. As in the insects, both compound eyes and

stemmata are found in this class, but the former are the most common. In

a few cases both are found together.

There are suflScient reasons to believe that the sense of smelling is present

in the Cnistacea, although its special organ has not been discovered.
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There are four antennae, of which the second pair is supposed to be

connected with the sense of hearing, because there is near the base a cavity

filled with a liquid, and receiving a special nerve. It has an exterior orifice

closed with a membrane, which may be compared to a tympanum.

The Crustacea are oviparous ; and when the young leave the egg^ some

resemble the adult of the species to which they belong, although most of

them undergo a metamorphosis. Mr. J. Y. Thompson, of Cork, discovered

an individual of Bosc's supposed genus Zoea, to be only the young of the

common crab ; and Jurine had observed the change which the small fresh

water species undergo. The young of Lernsea and the allied genera are

much like those of Cyclops.

There are two sections of the Crustacea : Mitomostraca, in which the

number of legs varies ; and Malacostraca, in which there are ten or fourteen

legs.

Entomostraca.

Oedee 1. RoTATOEiA (or Rotifera). This order has already been alluded

to (pp. 9 and 25) in treating of the Infusoria. It is divided into such as are

naked and such as have a shield, and each of these series has three sections

according to the arrangement of the vibrillse. According to Ehrenberg,

this order contains fifty-five genera, divided into eight families ; but Dujardin

reduces the families to five, and the genera to twenty-four. The genus

Rotifera {pi. 75, fig. 16) includes species less than half a millimetre long,

which live in water, or among damp moss. The mouth and tail are capable

of holding, so that the animal can move by attaching each end alternately,

as in the leeches. They have also the power of swimming through the

water by means of the vibrillse. When at rest they affix themselves by the

tail and bring their food within reach in the currents caused by the vibrillae.

Burmeister, in his work on the Organization of Trilobites.^ 1843, places the

Rotatoria as the lowest of the Crustacea, and next to them the Cirrhopoda.,

under the belief that the latter do not form a distinct class ; and in 1842,

J. E. Gray placed the Cirrhopoda here. These animals, and the Rotatoria,

are monoicous.

Oedee 2. Coemostomata. Sexes separate, mouth with a suctorial beak,

carapace generally in a single piece, feet adapted for holding, walking, or

swimming. Parasitic upon fishes, and undergoing metamorphosis. The

order, as given here, includes two of Milne Edwards's orders, which contain

five families conjointly. It includes Baird's legion Pmcilopoda., which is

divided into two orders, five tribes, and eleven families, as given in his

Natural History of British Entomostraca, 1850. This order has been

named Siphonostoma^ but as this designation has been otherwise employed,

that of Professor J. D. Dana is adopted. This author gives it as a sub-

order containing four tribes. (Proceed. Am. Acad, of Arts and Sci. vol. ii.

p. 53.)

The LerncieidcB {pi. 76, figs. 80, 81) are without eyes ; the head is small

and the thorax large, the separation being sometimes obscure, and the

thoracic organs are rudimentary. The single pair of antennae is sometimes

absent, and the number of foot-jaws is two or four. The body is curiously
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shaped, and irregular in the various genera, in some presenting the appear-

ance of a mal-formed worm, and indeed, some authors have placed them

among the worms, and others among the zoophytes. Dr. George Johnston

remarks, that "of all the curious creatures which the naturalist meets with

in his researches, there are none more paradoxical than the Lerntcai ; none

which are more at variance with our notions of animal conformation, and

which exhibit less of that decent proportion between a bod 3^ and its members

which constitutes what we choose to call symmetry or beauty. Of its

paradoxicalness, no better proof can be given, than the difficulty which the

most experienced systematists have found in determining the proper place

and rank of the family among organized beings." Kroyer, as quoted by Baird,

says that " the exterior of these animals is often so highly fantastical,

that we are disposed to admire the freaks of nature^ in bringing forth

such forms. But it is evident, that when continued observations and

investigations have put us in possession of the condition of these forms,

we shall see here, as everywhere else, that singularity resolves itself into

regularity."

Suriray threw a light upon the affinities of these animals by discovering

that the appendages at the extremity of the body {Lerncea^ pi. 78, jig. 30,

inverted) are q^^ pouches, as in the admitted Crustacea like Cyclops {pi.

78, fig. 27). Audouin and Milne Edwards announced the opinion in 1826,

that these animals are Crustacea which become monstrous after they have

become permanently affixed as parasites. The organization was first satis-

factorily ascertained by ]S"ordman ; and the knowledge respecting them,

although far from complete, has now arrived at such a point, that their

station among the Crustacea may be considered to be well ascertained.

These results are due chiefly to the labors of Burmeister, Rathke, Kroyer,

and Kollar.

Aristotle and Pliny mention several fish which are infested by these

parasites, and Conrad Gesner gave an extended history and figure of a

species in 1558, Rondeletius having figured it four years previously. These

authors state that it infests the tunny and swordfish, in the flesh of which
the anterior extremity is buried, and so firmly fixed that it is difficult to

remove without breaking it. Some are found sticking in a similar manner
in the eyes of fish, and others to their gills, mouth, or under their fins,

where they are less firmly attached.

For a long time the female alone of these animals was known, and it was
a subject of wonder how they became transferred from one fish to another,

being perfectly stationary and incapable of locomotion ; and when carefully

removed from their position, but few of them show any signs of life,

although some move the head and jaws for a short time. The mode of

reproduction was also an obscure point in their history. The ovarian sacs,

of course, indicated the female sex, unless all the individuals were supposed
to be monoicous. But some individuals were at length found without sacs,

and these were naturally taken for males, until Kroyer discovered them to

be females after the eggs had been cast and the sacs had disappeared.

Nordman at length found adhering to some of the females, certain small
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living bodies unlike the females, but somewhat like the young, and these he

considered males, a view in which Kroyer concurs. These males are

much smaller than the females, and those of different species resemble each

other, even when the females are quite dissimilar.

When the young leave the egg^ they bear a remarkable resemblance to

those of Cyclops, Apus, and other undoubted Crustacea. They have a

large eye, a pair of antennae, two pair of large swimming feet, by means of

which they swim through the water until they find a proper station to which

they can attach themselves, as already described in the Cirrhopoda, and

other groups of the lower animals. As in the higher forms, they moult

frequently during their growth. After affixing themselves, the feet disappear,

or are transformed into foot-jaws or other organs adapted to their new mode
of life. The eye being now useless, disappears also. In some, two long

arms appear (see the inverted figs, 30, 31), which are united at the apex,

where they form a sucking cup, with its concavity armed with teeth,

forming an organ which is immersed into the flesh of fishes, and is used in

maintaining the place of the animal. This metamorphosis, by which an

animal is apparently less perfect in the adult state that when a larva, is

styled retrogressive by Burmeister.

In the annexed figure, a represents the young,

and h the adult female of Leimceocera^ a genus

named from the horn-like projections upon the

head. The body is slender, the feet are entirely

absent in the adult, and the thorax includes most

of the body, the abdomen being very small. L.

cyprinaceob (h) is about eight lines long, and

was discovered by Linngeus, in 1746. Figure

c represents the male, and d the female of

Ancho7'eUa uncinata. The former is globular,

and affixes itself by means of two pairs of hooks. The rudimentary

abdomen of the latter is at the base of the Qgg sacs. It is one fourth of a

line long, whilst the female is six or eight lines. The long projection in

the figure of the latter represents the arms. This species is found upon

the fins and gill covers of the cod and haddock.

Achtheres percarum {pi. 78, fig. 31), the female of which is two lines

long, affixes itself to the tongue, inside of the mouth and eyes of Perca

fiuviatilis. The alimentary canal is straight, without any division between

stomach and intestine, and the nervous system is said to consist of a longi-

tudinal cord on each side of it.

The CaligidoB are distinguished from the LeymcBidcB by the better

developed organs of motion. The foot-jaws are well developed, and the

thorax has several distinct rings and pairs of feet. Like the preceding

family, this one is divided into several sub-families. Caligus {pi. 74:^ fig.

34) has a very large depressed circular head, with large frontal plates having

a sucking disk laterally beneath. There are eight feet, and the antennae are

small and bi-articulate. They inhabit the sea, and affix themselves, with

the aid of their foot-jaws, to the body or branchial cavities of fish. They
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readily move from one part of the fish to another, going either backwards

or forwards ; or leaving the lish, they swim freely through the water. In

dissecting them, Pickering and Dana found no blood in the stomach at any

time, whence they conclude that the food is the mucus upon the surface of

the fish. The cylindrical egg tubes of the female are in some species

several times the length of the body in this family, the eyes forming a single

row. The integument is renew^ed periodically. The following genera

belong to different sub-families.

Ergasilus {pi. 78, fig. 29), which is parasitic in the gills of fishes, bears

a considerable resemblance to Cyclops {fig. 27). They are of a minute

size, and w^hen they leave the Qgg.^ they have three pairs of swimming feet.

The male has not yet been detected.

Pkyllophora {P. cornuta^ pi. 7S^ fig. 28) is remarkable for certain dorsal

scale-like appendages somewhat analogous to those of the Annelides, as

Aphrodite. The single species known is found at Tongatabu.

Order 3. Branchiopoda. This order includes a considerable number of

marine and freshwater species, generally of small size, the head distinct, the

eyes generally close to the median line, and often in contact, and apparently

single, giving rise to the names Cyclops and Monoculus. They swim freely

through the water, either w^ith a uniform motion or by a series of jerks, the

organs of motion being the feet, tail, and more rarely the antennae. They

have a pair of mandibles, one pair of foot-jaws, and an upper and lower lip.

Some authors, who consider this group to be of a higher value than an

order, divide it into orders and other sub-divisions. The families here

given (except the Cyprididce) admit of a further division into sub-families,

groups which are sometimes considered to be families.

Fani. 1. Cyclopidce. Cyclops {pi. 74, fig. 33) is a freshwater genus in

which the body is pyriform, and tapering posteriorly ; the head not distinctly

separated from the thorax, and having the eye near the anterior extremity.

The superior or larger pair of antennae are used to assist in locomotion, and

they vary in the two sexes, being usually shorter in the male, besides differing

in other characters. Some of the marine species are phosphorescent. The
freshwater species inhabit stagnant w^ater and springs, where tliey may be

seen with the naked eye jerking themselves through the water, if looked for

attentively. The females may be distinguished by the large pair of Qgg
sacs {pi. 78, fig. 27) when these are present. The young undergoes a

metamorphosis, which lasts about twenty days. Jurine, who has published

an elaborate work upon these microscopic creatures, cut off about two

thirds of the antennae of a female Cyclops, but observed no change in the

mutilated organ until the animal moulted, when both antenna? appeared

alike perfect. Inhabiting ponds which often disappear by desiccation, these

animals and those of the neighboring families reappear with the first rain,

having doubtless remained in the mud or damp earth. AVhen removed
from water and dried fifteen or twenty minutes, but few survive, and none

when the interval of dryness reaches twenty-five minutes. They will

recover their activity after having been thoroughly frozen. They are

carnivorous, and when other food is not at hand, they devour their own
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young. These animals ai-e extremely prolific, and furnish food to the

aquatic larvae of insects. Cyclops setosa^ Hald., Jour. Acad. ISTat. Sci. viii.

331, is the American analogue of the European C. quadricornis.

Fam. 2. Cyprididm {Ostracoda of Latreille). In this family the animal

is inclosed in a bivalve shell with a dorsal hinge, and capable of being closed

when the antennas and feet are withdrawn. There are four antennae, those

of the second pair being large, elbowed, and adapted to assist in swimming.

Most of the species are minute, inhabiting fresh or salt water. The species

of the genus Cypris are abundant during the summer in puddles of stagnant

water, where they may be seen swimming about or walking upon objects

at the bottom. The eye is of a dark color, and the shell sufficiently trans-

lucent to allow it to be seen at the upper and anterior part. The eggs are

attached to extraneous bodies, and the young are not subject to metamor-

phosis. Their food is stated to be dead animal matter, and conferva^.

Many of the species are beautifully marked with variations of color. The

following American species are indicated in the Proceed. Acad. I^at. Sci.

vol. i. pp. 53 and ISi : Oypris agilis^ C. simplex^ and C. scabra^ Hald,

Fam. 3. DaphnUdoe (or Cladocera). Here a bivalve shell incloses the

body, with the exception of the head, which is distinctly exposed, and bears

a large compound eye capable of some motion. The inferior antennas are

very large, and generally two-branched. There are four, five, or six pairs

of feet, which afford characters for the sub-families ; or families, if the

Cladocera are considered to constitute an order. Daphnia is abundant in

the stagnant pools where Cypris and Cyclops are found, and their locomotion

resembles that of the latter. The young are retained between the body and

shell posteriorly above, where they may be seen through the latter.

The DaphniaB are so abundant as sometimes to discolor the water, the red

species giving it somewhat the appearance of blood. Dr. W. Baird, in his

Natural History of the British Entomostraca, 1850, p. 78, says he has

" frequently seen large patches of water in different ponds assume a ruddy

hue, like the red rust of iron, or as if blood had been mixed with it, and

ascertained the cause to be an immense number oi D. pidex. The myriads

necessary to produce this effect are really astonishing, and it is extremely

interesting to watch their motions. On a sunshiny day, in a large pond, a

streak of red, a foot broad, and ten or twelve yards in length, will suddenly

appear in a particular spot, and this belt may be seen rapidly changing its

position, and in a very short time wheel completely round the pond.

Should the mass come near enough the edge to allow the shadow of the

observer to fall upon them, or should a dark cloud suddenly obscure the

sun, the whole body immediately disappear, rising to the surface again when

they have reached beyond the shadow, or as soon as the cloud has passed over."

At certain periods Daphnise may be found with a black saddle-shaped

appendage (named the ephippium) upon the back of the shell, which Strauss

discovered to be a receptacle for two eggs from which to reproduce the

species in the spring. At the fifth moult, the ephippium is cast off and

floats about at random, protecting its contents until the succeeding spring.

Daphnia ahmpta and D . fe7iestrata^ Hald., Proceed. Acad. i. 184, 196, are
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American species. The name of the latter is changed from reticulata^ as

this lias been already applied to a European species.

Fain. 4. Apodidce. This family includes Latroille's fifth order, Pliyllo-

poda^ in which the body is either naked, inclosed in a bivalve shell, or with

the head and thorax covered with a carapace. The body is divided into a

great number of segments, most of Avhich have foliaceous feet adapted for

breathing, the number of w^iich varies from eleven to sixty pair. Antennae

two or four in number, and not adapted for swimming; eyes two or

three.

Apus {pi. 78, fig. 25) has a large carapace covering nearly the entire

body ; one pair of short antennae, and sixty pair of branchial feet. Schgeffer

enumerated the number of pieces which enter into the composition of the

body, and found them to amount to 1,802.604. He found that each of the

caudal filaments in Apas cancriformis contains 480 articulations. It

inhabits fresh water ponds, and swims equally well with the back above or

below. It reappears in desiccated ponds in two daj^s after a rain ; and it

has been found in ponds that have been without water for several years,

whence it may be inferred that the eggs retain their vitality for a long time.

They feed upon the microscopic Entomostraca, and are in turn devoured

by frogs.

The metamorphosis of Apus is much like that of Cyclops, Lernosa, &c.

When the young leave the Qgg^ the body is narrowed posteriorly, the tail is

wanting, the antennae are large, and the first and only pair of feet are

robust, and longer than the body, thus presenting opposite characteristics

from the adult. The length of the common European species, A. cancri-

fonnis., is two and a half, and the breadth one and a half inches. Tliere

are but few species known. One has been described from the West Indies,

one from the eastern side of the Kocky Mountains, and another from the

Sandwich Islands.

Branchipiis pisciformis {pi. 7S, fig. 26) was described under this name,

according to W. Baird, by Schaefier, in 1752, and was subsequently named
Ohirocephahis diaphaniis^ by Prevost. It has two pedunculated eyes, four

antennae, eleven pairs of branchial feet, and there is no shield. In the male,

the larger pair of antennae are prehensile, resembling mandibles, their base

is large and fleshy, and the outer joint curved and cylindrical. From the

base of these antennae arises a pair of large flexible proboscidiform organs

with their appendages, all of which are usually rolled up beneath the head.

In the feniale the large antennae have a singular structure, being short,

compressed, bent downwards, pointed at the end, and unprovided with

appendages. The species figured is more than an inch long, and is found in

pools swimming upon its back. As in nearly all the Entomostraca, the

branchial feet are kept moving continually. These animals swim with the

aid of the tail, darting through the water like small fishes. They feed upon

dead animal and vegetable matter. The female has an external branchial

sac, and the young undergo a metamorphosis.

Li?nnadia is inclosed in a bivalve shell somewhat as in Cypris, but the

animal is larger, being nearly half an inch long. The iVmerican species,
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L. coriacea^ Hald., 1842, was found in a puddle a few inches deep, which

was subject to desiccation ; and although a number of living individuals

were transported to a little pond not liable to be dried up, the species has

not been seen since, in these or other localities.

Order 4. TuiLOBriES. These animals are known only from their fossil

remains, which are limited to the crustaceous covering. In most cases the

body is divided into three lobes by two longitudinal impressions, and into

transverse segments. The shield of the head is composed of a single piece,

followed by the thoracic segments, and these by the shield of the posterior

extremity or abdomen, which varies much in size, and is either plane or

marked with transverse impressions like those which separate the thoracic

segments. The cephalic shield or buckler is large, more or less semicircular

in front, truncated or concave behind, and generally divided into three

longitudinal lobes corresponding to those of the trunk. When they are

present the eyes are situated upon the inner portion of the exterior lobes.

They are in the form of a more or less elevated tubercle, which is sometimes

semilunar or reniform. In some the surface is smooth, whilst in others it is

composed of numerous facets forming a compound eye. In the opinion of

Burmeister, the eyes of all the Trilobites are compound, and covered with

a smooth cornea ; and when this has disappeared, the faceted portion is

exposed to view. To effect this, the cornea must have been thinner and

more destructible in the genera in which faceted eyes appear.

The thorax is composed of a variable number of distinct segments, which

are arched over the back into the longitudinal grooves, whence the lateral

flattened portions, or pleurae, project and form the external margin, where

they are bent beneath and doubled upon themselves. The thoracic segments

are generally composed of a wide and narrow portion, the latter being

anterior and covered by the posterior margin of the preceding segment,

unless the body is bent, when this portion appears. The number of

segments in the thorax varies from six (in one case but two) or eight to

twenty.

Feet have never been found with the Trilobites, so that it is probable that

they did not exist as solid members, but resembled the corresponding parts

in the Branchiopoda.

The remains of these animals are found abundantly in the palaeozoic and

carboniferous formations of various parts of the world.

Burmeister, who has written an elaborate and satisfactory work on the

organization of the Trilobites, assigns reasons for believing them to be

allied to the branchiopoda, with similar habits, swimming by means of their

soft gill feet
;
just beneath the surface of the water, with the back below,

having the power of creeping upon the bottom, feeding upon small marine

animals, and rolling themselves into a ball (those able to do so) as a defence.

They probably lived gregariously in the shallow waters of bays and coasts,

with but few species in a single locality.

Milne Edwards places the Trilobites between the Branchiopoda and the

Isopoda, to the latter of which they have only a distant external resemblance,

and the absence of articulate feet indicates a wide difference.
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Order 5. Xiphosura. This order is here restricted to the single genus

Limulus (j)l. 78, Jig. 3-1), which Burmeister makes a tribe, under the name

of Pcee{loj)oda, a name wliich has a very different value assigned to it by

other authors. On this account we prefer the name given by Gronovius.

The terms Epizoa and Parisita are also used in such a manner as to cause

confusion, being applied both to the Lernceidoe and to the Anoplura or lice.

Limulus is remarkable for the long, hard, and sharp caudal spine, with

which spears are pointed in some countries. They are called king-crab on

the coast of the United States, where they are collected as food for hogs,

althouo^h these animals will not attack them until accustomed to such an

unusual kind of food. The body is covered by a large anterior carapace,

and a smaller posterior one, the gill feet are attached to the abdomen, and

six pail's of strong articulated ambulatory feet to the thorax. The latter are

present in the fossil species which have been discovered. The caudal stylet

is wanting in the embryonic young, which differs from the adult in some

other particulars. The species live upon animal food.

Malacostraca.

Order 6. Isopoda. In this order the body is depressed and oval, and

there are seven pairs of feet attached to the seven movable segments of

nearly equal size which form the thorax {^jpl. 78, jigs. 20-22). The young

resemble the adult, but they have only six pairs of walking feet. Some
of the species are parasitic upon fishes or Crustacea, and these have the

organs of motion and the eyes rudimentary. Most of the species are marine,

although some inhabit the fresh waters, and others the land, the last requiring

damp localities to preserve their gills from desiccation. The four antennae

are of a medium size, and directed in front, the first pair being in some

cases rudimentary. The organs of raanducation are well developed, the

thorax occupies a great part of the body, the feet are armed with a single

nail, and in some cases they are prehensile. The females have a corneous

horizontal plate at the base of the feet, which forms a receptacle in which

the eggs are hatched. The abdomen is in the form of a terminal plate

above, and beneath it supports six pairs of organs, five of which are

respiratory false feet, and the sixth takes various forms, according to the

I'amily.

Milne Edwards divides the order into three sections, according to their

walking.^ swimming.^ and sedentary habits. The first includes the Idoteidce.,

Asellidw, and Oniscidce ; the second the SphcBromidoe and Cymothoidw,

under a different mode of division from that of Latreille ; and the third the

Epicarides or Bopyridce., under two families.

The walking Isopoda have the terminal false feet in the shape of

operculums, or of projecting caudal stylets, which are never flattened into

swimming organs ; the first pair of antennge are generally short or rudimentary.

In the swimming Isopoda there is a large caudal fin provided with lateral

expansions formed by the modified fourth pair of false feet. All the antennae

have the same form, and the second pair are well developed.

The sedentary Isopoda are parasitic, and whilst the males present the
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general characters of the order, and have seven thoracic and 'five or six

abdominal segments which are quite distinct, the females are misshapen,

with the segments of the body indistinct. The thorax is narrow in the

male and wide in the female, and the eves are present in the former and

absent in the latter. The antennae are more or less rudimentary, and the

feet very short, submarginal, and formed for holding, but not adapted for

walking and swimming. The male is much smaller than the female.

Latreille divides the Isopoda into six families, corresponding to the

following names: 1, BopyridcE ', 2, Cymothoidoe ^ 3, Sphmromidce j 4,

Idoteidoe ; 5, Asellidoe ; 6, OnisGidce.

Fam. 1. BojyyridcB. Bopyrus Gvangorum is found affixed to the gills, and

beneath the shell of several large Crustacea, as Palcemon and Hippolyte.

The male is only one fifth or one sixth the size of the female, and is found

under the abdomen of the latter. When the young leave the Qgg^ they are

much like those of Cyclops.

Fam. 2. CymotJioidcB. Most of these are parasitic upon marine fish, to

which they affix themselves with the aid of their strongly hooked feet. The

body is lengthened oval, narrowing towards each end, the head is small, and

the feet are large and operculiform. The young leave the egg with only

six pairs of feet, and at this period the abdomen is adapted for swimming.

Some are sedentary, and others possess the power of walking. The sub-

families are the SerolincB^ Cirolanince^ and Nerocilinm.

Fain. 3. SplioeTomidm. The genus Sphceroma {pi. Y8, fig. 21) has the

thoracic segments nearly alike in form and size, the feet slender, and the

false feet (except the last pair) received into a cavity beneath the abdomen.

The species live among submarine plants, and they can roll themselves into

a ball. Cymadocea {pi. 78, fig. 20) is allied to Sphasroma, but it is less

flexible, and therefore not able to roll itself into a ball. It contains the two

sub-families, SphcEromince and Ancinince.

Fam. 4. Idoteidm. In this family the four antennae are placed in the

same line, and the first pair are very small. The body is slender, not much
thicker in the middle, and truncated or concave posteriorly. The respiratory

false feet are concealed in an opercular cavity beneath the abdomen. Sub-

families, ArcturincB and Idoteince.

Fam. 5. Asellidm. Body elongated and flattened above ; the two pairs of

antennae are setaceous, and arranged in two lines, the first pair small. The

abdomen is composed of one large sentiform segment without lateral

swimmerets, and with two terminal stylets. Some of the species are marine,

and others fluviatile. A species of Asellus is common in the fresh waters

of Europe, and A. communis., Say, Jour. Acad. jSTat. Sci. i. 427, is

abundant in similar localities in the United States ; and as it differs from

the European representative ofthe genus in having the sides rectilinear, entire,

and gradually diverging posteriorly, and the posterior segment being the

widest as well as the largest, and transversely quadrate ; we propose to give

it the generic name of Ahacura^ from a/3a^ a table, and ou^a the tail. The

antennae and caudal appendages are as in Asellus. It is half an inch or

less in length, and may be found walking upon the bottom of springs.
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Fam. 6. OnisGidce. These animals are either marine or teiTestrial, the

first pair of antennae are rudimentary, the second only being fully developed

and conspicuous. The feet are slender, and formed for walking. The

terrestrial genera {Porcellio^ pi. 78, fig. 22) inhabit humid places, as cellars,

crevices in walls, beneath stones or loose bark, and similar localities, feeding

upon decaying vegetable matter. The female carries the eggs in a sac

beneath the body. When the young first make their appearance, they have

a segment of the body and a pair of feet fewer than the adult ; and the head

and antennae are proportionally larger. The young are retained for a short

time between the respiratory laminae. Oniscus affinis., Say, is a common
American species.

The singular marine genera, Pycnogonum and Nymjphon {pi. ^%., figs. 32,

33), with but four pairs of legs, were formerly placed in this, or the preceding

or succeeding order, by various authors, but they are by many believed to

belong to the Arachnida.

Order 7. L^modipoda. The animals of this order are small, and present

an unusual aspect. The head is small, the thorax has six segments, and the

posterior extremity ends in a little tubercle corresponding to the abdomen.

There are four antennae ; the mouth has a pair of toothed mandibles, two

pairs of lamellar maxillae, and one pair of foot-jaws. There are five or

seven pairs of feet, and in the former case the missing ones are generally

those of the third and fourth pairs, which are represented by lamellar scales.

The feet are prehensile, and the first and second pairs have a kind of hand

capable of holding ; the foraier are affixed to the head, and the latter to the

thorax. Branchial vesicles are attached to the second or third thoracic

segments, and sometimes to the first. The order contains two families.

Fam. 1. Gaprellidm. Caprella {pi. 78, fig. 23) is a small and very

slender animal with thin feet, a thick head narrowing posteriorly, and the

first pair of antennae larger than the second. The species live among
marine plants, along which they walk in the manner of a leech. In

swimming, they bend the posterior extremity and straighten it suddenly.

Fam. 2. Cyamidce. Cyamus {pi. 78, fig. 24) is a genus found in colonies

parasitic upon whales.

Order 8. Amphipoda. This order takes its name from bavins: two kinds

of feet, cheliform and simple, and because the feet vary in the position of

the former. The body is compressed, the back generally arched, the

mandibles with a palpus, the eyes immovable, and the posterior extremity

generally w4th styliform appendages, and turned beneath. The segment

next the head supports the first pair of feet, which correspond to the second

pair of foot-jaws. The antennae are slender and project in front. Most of

these little animals swim with great vigor, by curving the tail beneath the

body and jerking it back. There are fresh water as well as marine species,

and they may be seen in most springs of fresh water. Some are found upon

the beach under sea weed, or burrowing in the sand, and as they are too

narrow to walk, they jerk themselves along whilst lying upon one side.

There are two families, each of which contains several sub-families.

Fa/m. 1. GammaridoB. In most of these, the thorax is composed of
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seven segments, the first pairs of feet are well developed, and used in

prehension, and the five succeeding pairs are ambulatory. OrcJiestia {pi.

78,/^. 18).

Fam. 2. HyperinidcB. Ancylomera {fig. 19). These are generally

parasitic upon fishes and medusae. They swim well, but walk badly.

Oedek 9. Stomatopoda. Branchiae abdominal and free, not affixed to

the sides as in the Decapoda; abdominal appendages well developed. The
shell is delicate and transparent, the thoracic carapace is large; and the

body bears some resemblance to that of a lobster, being semi-cylindric,

rounded above, and flat beneath, and the posterior extremity is obtuse and

spinose. The large and conspicuous arm-like organs, which: resemble the

raptorial anterior feet of Mantis {pi. 80, fig. 90), present a remarkable

character, and are doubtless used in taking their prey. The last articulation

closes upon the previous one like the blade of a knife into thehandle, and it

is well adapted for holding. These organs correspond to the second pair of

foot-jaws in the lobster and crab, and to the first pair of thoracic feet in the

Isopoda. The oval laminated organ in front of these is an appendage of

the second or external pair of antenna. The last segment of the abdomen
and the appendages of the sixth segment, form a caudal fin used in swimming,

assisted by the three posterior pair of thoracic feet. Squilla {pi. 78, fig.

15) ; Gonodactylus {fig. 16). Gonodactylus chiragra inhabits the Mediter-

ranean, the coasts of the Seychelles, America, Trincomalee, and Tongatabu.

The order contains the two families, ErichthiidoB and Squillidm.

Order 10. Diplopoda. This is usually included with the preceding, though

Milne Edwards separates it as a distinct order, but without assigning to it

a systematic name. That here chosen is in allusion to the appendages of

the feet, which give them the appearance of being double. It is an order

of small extent, of which Phyllosoma {pi. 78, fig. 17) is the type. The

eyes are placed upon peduncles, the abdominal appendages are rudimentary,

the branchiae wanting, the body broad, thin, and scale-like, composed of a

large cephalic shield, and a smaller thoracic one bearing the feet upon

extensions of its margin. These animals are translucent, and so thin that

it is difficult to perceive how there can be room for the internal organs

between the upper and lower surface. In Phyllosoma the mandibles are

large ; the first and second pairs of mandibles, and first pair of foot-jaws, are

small, and the second pair of foot-jaws are not raptorial. The feet are long

and slender, and provided with palpiform appendages ; and from the ease

with which the feet are lost from the point where the appendage is attached,

they are seldom seen perfect, so that the latter appears to be the true

termination of the foot. The first pair of feet are small, and without a

terminal nail, and generally without an appendage. The last pair are often

rudimentary. The abdomen is sometimes confounded with the thorax, and

at other times rudimentary.

Order 11. Decapoda. The individuals of this order, as the name implies,

have ten ambulatory feet; the branchiae are placed in lateral cavities

beneath the sides of the large carapace ; the head is immovable ; the mouth

has numerous organs between the mandibles and first pair of feet ; and the
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eyes are pedunculated. Tliis order contains the largest of the Crustacea,

as the lobsters and crabs.

Latreille divides this order into two families, named sub-orders bjWestwood

and tribes by Burmeister, who includes them with the Stomatopoda inhis order

Podoplithahna^ and gives each of these an equal rank with the Stomatopoda,

Isopoda, and other orders. Milne p]dwards divides the Decajjoda into three

sections, admitting the Brachyura and Macrura^ but separating certain

anomalous genera from both, but chiefly from the Macrura^ to form the third

section Anomiira (also written Anoinoura^ and meaning, the tail anomalous).

In the Anomura the cephalothorax is large, the abdomen is not fully

developed, and is mnch like that of the Brachyura. The second pair of

external antennae are well developed, the external foot-jaws are generally

like feet ; the three or four anterior pairs of feet are generally like those of

the Brachyura, and adapted to locomotion, but the remaining ones are

rudimentary, and in some cases used only for holding.

Fam. 1. PaguridcB. The genus Pagurus {pi. 78, fig, 10), and several

others of the same family, are remarkable for having the abdomen weak

and soft, and the two posterior pairs of feet much reduced in size, and not

adapted for walking. These animals are protected by the empty spiral shell

of a mollusc, and as they increase in size they crawl along the beach

hunting a larger shell, and various trials are made until a suitable one is

found, the old one being again and again resumed, until the animal has

suited itself. The abdomen and small feet enter the shell, and when the

animal wishes to be safe, it withdraws itself so far that the head and robust

anterior feet close up the aperture like an operculum. The posterior

extremity of the body is curved, and with the posterior feet, adapted to

maintain the shell in a proper position. One of the anterior pair of feet is

larger than the other, and both terminate in a pair of pincers or chelae.

The sub-families are Pagurince^ Hippinm^ and PorcellanincB.

Fam. 2. Raninidm. In Ranina {R. serrata^ pi. Y8, fig. 9) the carapace

is roughly serrated and transversely truncated before and narrowing pos-

teriorly, producing a sub-triangular form. The anterior feet are cheliform,

but not of a very large size, and the succeeding feet have the tarsus or last

articulation lamellar. The abdomen is narrow, of seven articulations, the

last ones bent downwards. The species figured inhabits the East Indies,

and is said to crawl up objects, even to the tops of houses. The sub-families

are : Dromiince^ Romolina^^ and Ranininm.

The MacTura are named from having a large and well developed tail or

abdomen, ending in a fan-shaped fin {pi. 78, figs. 11-14). The form is

generally elongated, the carapace longer than in the crabs, and generally

armed with a frontal spine; and the species, with few exceptions, are

marine. The antennae are in general long, the first pair not received into

a cavity as in the crabs; the mandibles are well developed; the walking

feet are slender, and the first and second pairs frequently cheliform. The
abdomen has seven articulations, of which the five basal ones bear the false

feet. The caudal fin is formed of five pieces, the middle being an extension

of the seventh or last segment, whilst the lateral ones arise from the sides of
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the sixth. These Crustacea, although they walk well, must be regarded as

chiefly swimmers, shooting backwards through the w^ater by the a-ction of

the abdomen and caudal fin.

Fam. 1. SoyllaridcB {cuirasses^ M. Edwards). In the genus Palinurus

pi. 7S, Jig. 11) the body has much the shape of that of a lobster, but is

more cylindrical, and none of the feet are cheliform, although the anterior

ones are rather more robust than the others. The carapace is armed
anteriorly with two large spines ; the external antennae are very long, with

the base spiny; the basal segment of the abdomen is without false feet,

although the four following have them. The species are of a large size
;

they have a very hard shell, and they live upon rocky coasts. The European

species, P. vulgaris, attains a length of fifty centimetres, and a weight of

eight kilograms. It is the Jcarahos of Aristotle, and the locusta of Suetonius

and Belon. The various species are more or less spinous. Scyllarus {pi.

78, fig. 12) is remarkable for having the peduncle of the exterior antennae

much dilated laterally, and more or less dentated, the terminal filaments being

absent. The sub-families are : GalatlieincB^ Eryoninoe., Scylla/rinm., and

PalinurincB.

Fam. 2. Astacidm. This family includes the genus Astacus (lobster) and

PotamoMa^ the analogous fresh water form known under the English names

of crawfish, crayfish, crevish, or crevis, the three last of which agree in the

first syllable. The latter are caught in Europe for food, by placing decaying

meat in nets or bunches of brushwood, from which they cannot readily

escape. They are also caught by a bait at the end of a stick, which they

will not leave if it is withdrawn slowly, until a net can be passed under

them. They are said to live twenty years, and to grow during this period.

The genus is well represented in the United States. Callianassa {pi. 78,

fig. 14). C. major.1 of Say, is four inches and a half long, and was found

by this author " by digging in the sand of the bay shore of the river St.

John, in East Florida, about eighteen inches below the surface, near low-

water mark ; it had formed a tubular domicil, which penetrated the sand in

a perpendicular direction to a considerable depth ; the sides were of a more

compact consistence than the surrounding sand, projecting above the surface

half an inch or more, resembling a small chimney, and rather suddenly

contracted at the top into a small orifice." The second family, fouisseurs of

Milne Edwards, is included in the Astaoidoe by Latreille. The sub-families

are : Glaucothoince^ CallianidincB^ and Astacinm.

Fam. 3. Palmmonidm. Palcemon^ which is much used for food, inhabits

sandy bottoms near the coasts, or the mouths of rivers, and like the lobsters,

boiling turns them red. Stenopus {pi. 78, fig. 13, exhibiting the false feet

under the abdomen). The sub-families are : Crangonince^ AlpJiemce^

PaldemonincB., and PenceincB.

Fam. 4. Mysisidce:^' Some authors place this family with the Stomatopoda.

It includes two sub-families : Mysisince and Zeuciferince.

* Under a different form this name might be supposed to be derived from Mysia or Mysidia,

instead of Mysis.
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In the BracTiyura {ph "iS^Jirjs. 1-9), the carapace is generally transverse,

and square, oval, or circular, the abdomen is small, without a caudal fin, it

is bent beneath and received into a depression of the thorax, and is not used

in locomotion. The eye peduncles are generally longer than in the Macrura ;

there are two pairs of antenna^ one pair of mandibles, two of jaws or

maxilli^, three of foot-jaws, succeeded by ten feet, the first pair having a

pinching claw, the rest simple, and adapted in most cases for walking, but

sometimes for swimming. The abdomen is wider in the female than in the

male, and is composed of seven segments ; but some of these are sometimes

united together in the female, so as to present from four to six. Linnaeus

included the various genera of Brachyura in his genus Oancer^ which

corresponds very nearly to the English name crab. They are divisible into

four families.

FaTYi. 1. LeucosiadcB. This family, called Oxystonies by Milne Edwards,

includes the four sub-families, Calappince^ Leucosiinoe^ CorystiincB^ and

Dorippiince^ in which the shell is more or less orbicular, the eyes generally

small, and the external foot-jaws triangular.

The GalappincB form part of Latreille's Cryptopodes^ named from the

feet being partly hidden by the projecting margin of the carapace. The

Leucosiince are much like the Cancridiie or ordinary crabs. Phihjra ypl.

78, fig. 7) is a genus of small Crustacea, Avith the carapace circular and

depressed. In tlie Corystiince^ the external antennoe are robust and rather

long, and the sternal plate narrow. In Corystes.^ the anterior feet are much
larger in the male than in the female, and the abdomen has five articulations

in the former and seven in the latter. The DorippiincB {Dorippe^ pi. 78,

fig. 8), which form part of Latreille's Xotopodes^ have the sternal plate

circular and bent upwards posteriorly, the cheliform feet short, the two next

pairs long, and the one or two last pairs, which are generally much reduced

in size, are placed higher than the others, as if upon the posterior part of

the back.

Fam. 2. Ocypodidce. This family of Leach corresponds to the Catame-

topes of Milne Edwards, in which the carapace is depressed, rhomboidal or

ovoid, and the eye peduncles long and slender. The following are the sub-

families : Thelplmsince., Gecarcinince., Pinnotherince^ Ocijpodince., Gonopla-

cincB^ and Grajysince.

Thelpliiisa is a genus of crabs which lives along the banks of freshwater

streams. The Gecarcinince {Gecarcinus, pi. 7S, fig. 4:) are remarkable for

having branchiae adapted to aerial respiration. They live among damp forests

in holes which they make, and where they moult. Their food is vegetable, and

they generally move about at night, or in wet weather. They visit the sea at

certain periods, for the supposed purpose of depositing their eggs. They run

with great agility, and like the crabs in general, in either direction. Pinnothere>^

ostreum is commonly found within the shell of Ostrea virginiaiia of the

United States coast. In this genus the males are much smaller and more

rare than the females. They are found within the shell of various bivalve

Mollusca, as Pinna and Mytilus, where they are compensated for the

weakness of their shell. The Ocypodince {Ocypoda^ pi. 78, fi>g, 6 / Gela-
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simus^ Jig. 5) live upon the coast, digging holes several feet deep, where

there is not too much sand to cause them to cave in, and some of the species

run so rapidly that a man can scarcely catch them. Oc2/poda arenaria

inhabits the coast of the United States and the Antilles, digging a hole three

or four feet deep, just beyond the limit of the surf, whence it vranders in

search of food. According to Say, they hybernate at some distance from

the water, in a hole made for the purpose, the mouth of which they close.

Gelasimus vocans., known on the United States coast under the name of

tiddler, has one of the anterior feet of the male much larger than the other,

the large one being indifferently upon the right or left side.

Fam. 3. Gancridce^ including the Portunidm and Filumnidm of Leach, is

equivalent to the Cydometojpes of Milne Edwards, and includes, under two

sub-families, most of the forms known under the name of crab. The sub-

families are : the Cancerinm {Cancer^ pi. 78, figs. 1, 2) and the Fortu-

nince {Thalamita^ fig. 3), which includes a great number of species under

various genera. They are found near the coasts a considerable number
together, and are taken for food. They feed upon living or dead animal

food, particularly upon decaying carcases. Some of them attain a large size,

Pseitdocarcinas gigas being ten inches or more in diameter. The PortunincB

correspond to Latreille's swimming Brachyura, and are distinguishable from

the Cancerin?e by the posterior feet being flattened and adapted for swim-

ming, as represented in figure 3. In Lupa., the carapace is wider than long,

and has nine tooth-like j)i'c>jections on each side before. The common
edible crab of the Atlantic coast of the United States, has been described

as Lupa hastata by Say, Jour. Acad. I^at. Sci. i. 65, 1817. It is abundant

in bays and inlets, feeds upon putrefying animal matter, and buries itself in

the sand to the eyes and antennge. The shell is generally cast in the spring,

when the animals are sought after under the name of soft crabs.

Fam. 4. Maiidm. This family includes the thorny and spider-crabs, many
of which have long and slender feet. The epistoma, or region between the

mouth and antennae, is large and square ; the carapace is narrowed ante-

riorly, so as to give it a triangular outline, whence Latreille's names
Triangulares and Oxyrhinchi. The front is narrow, and generally extended

into a prominent rostrum ; the nervous system is more concentrated than

in any of the other Crustacea, and on this account it may be considered the

highest group among them. They are all marine, living at considerable

depths ; their motions are tardy, and they do not swim. As American

examples, Leptopodia calearata and Lihinia comaliculata.^ Say, may be

mentioned. There are two sub-families : Maiince and Parthenopiince.

Class 4. Arachnida.

This class includes the various articulate forms known as spiders, mites,

and scorpions, the characters of which place them between the Crustacea

and Insecta. In general, the head is not distinct from the thorax, but inti-

mately connected with it, forming a large segment named the cephalothorax,
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which is followed by the abdomen, and this is either distinct or united in a

single piece with the former. These animals are not subject to a perfect

metamorphosis, but they have, in some cases, a partial one. They have

neither wings, antenna?, nor upper lip; the number of feet is eight, afhxcd

to the sternum or lower side of the cephalothorax ; the mouth is provided

with a pair of mandibles or chelicera which usually project well in front, a

pair of jaws or maxillte supporting palpi, and a lower lip. The chelicera

are considered by Latreille not to be equivalent to the mandibles of the

Crustacea and insects, but to correspond to the internal antennae of the

former, and modiiied into ]n-cdaceous organs ; a view which, if correct,

would deny proper mandibles to these animals, although these organs have

an important place in the Articulata as a whole. Each of the two maxillae

bears a j^alpus or articulated organ much like the ordinary feet, but smaller,

and like the ordinary feet of the Crustacea. (See ^;>Z. 78, figs. 35-40.) In

Scorpio (j)l. ^^^figs. 51, 52), the palpi are cheliform, and much larger and

stronger than the feet, resembling the first pair of true feet in the crab and

lobster. There is an affinity between Scorpio and the Xiphosura or genus

Lirtiulus.^ in the mandibles, which are cheliform, each ending in a pincer.

The feet correspond to those of insects, the round basal j)ortion or coxa

being joined to the thigh ovfemur by means of a short interposed trochanter^

the femur being followed by the tibia.^ and this by the tarsus^ which has

three articulations in the more typical forms.

The eyes are simple and smooth, and their number varies from two to

eight. Theirnumber and relative position are much used as generic characters.

The respiratory oi-gans are of two kinds. The first (which resemble those

of the Crustacea) are formed of numerous internal gills or lamina contained

in internal pouches, and answering to lungs. The second kind are com-

posed of tracheae or air tubes (as in insects), connected with two spiracles.

Those with the former are termed pulraonary ^ and the latter trachea.ry

arachnidans. Both kinds may occur united, and the Podosoraata {Pycno-

gonum^ &c.), like some of the lo^rer Crustacea, have no means of respira-

tion except the skin.

The abdomen is generally soft and more or less globular in form, and it

bears the spiracles, anal and generative apertures (the latter being near the

base beneath), and the spinnerets in those forms which spin webs. The
skin is generally of a tough leathery texture, and the muscles are attached

to its internal surface, thus assimilating it to the external skeleton of the

Crustacea and insects.

Most of the Arachnida feed upon fresh animal food, as insects, which

they take alive, either in their nets, or by running or suddenly leaping upon

them. Some, as the ticks, are parasitic upon various animals ;
whilst others,

as some of the mites, feed upon vegetable matter, being found in flour and

figs. Some mites infest dried meat and cheese.

The Arachnida are mostly oviparous ; the young, upon leaving the Qgg^

are active, and resemble the adult, although some have a pair of feet less,

which are finally acquired after several moultings, for, like the Crustacea-,

the members of this class chausre their integument from time to time.
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The nervous system is mucli concentrated, being principally composed of a

large ganglion in the centre of the cephalothorax, before which are two others

with branches to the eyes and mouth. The principal ganglion has branches

to the abdomen and feet. In the scorpions, instead of the great central

ganglion, there are two rows of small ones, each united bj a nervous cord.

The class is divisible into the three sections, Aporobranchia^ for Pycno-

gonum^ &c., in which there are no special breathing organs; Trachearia^

in which breathing is effected bj means of tracheae ; and Pulmonaria^ in

which the gills resemble the leaves of a book, and are adapted to breathing

air only. The first section contains one, and each of the others two orders.

The orders are named from the characters furnished by the body. The

Podosomata^ Leach, have the feet and body much alike ; the Monomeroso-

nnata^ Leach, have only one segment apparent ; in the AdelartJirosomata,

Westwood, the segments are uncertain ; in the Polyinerosomata^ Leach,

they are numerous, as in the scorpion; and in the Dimerosoinata^ Ijcach,

including the common spiders, the body is divided into two portions.

Order 1. Podosomata. These animals are placed among the Crustacea

by Milne Edwards, because they have not the organs of respiration of the

Arachnida, but respire by means of the skin, like some of the lower Crus-

tacea, a character which some of the Hydrachnidse have, although no one

would pretend to remove them to the Crustacea on this account. In form,

the animals of this order approach to the crustacean genus Gyamus {pi.

78, jig. 24), although they have but eight feet like the Arachnida. These

are long and slender, and composed of eight articulations, including the

claw. The head, or rather the rostrum, is lengthened, and either cylindrical

or conical, without appendages, and the mouth is terminal and tri-lobed.

The thoracic portion can be distinguished from the snout, which character

distinguishes them from the great mass of the Arachnida, and it is composed

of four segments, followed by a small abdomen. There are four eyes upon

an eminence, situated upon the upper surface of the first segment of the

thorax, and as the snout does not, in the opinion of Erichson and Kroyer,

comprise the whole head, this must be looked for in the first segment of the

thorax, which often bears a pair of cheliform organs, corresponding, in the

view of Latreille, to the cheliform mandibles of Scorpio. The female (and

in some cases the male also) has attached to the first segment of the thorax

a pair of appendages much like the feet (but much smaller in size, and

without a terminal claw), used to support the bunches of eggs, and which

may be considered maxillse. As Erichson regards the segment next to the

rostrum as the head, he names its feet a third pair of jaws, whilst Kroyer

considers them feet, on the ground that the segment to which they are

attached is made up of the posterior part of the head (including the eyes)

united without a division to the anterior part of the thorax.

The alimentary canal is straight, and it is peculiar in having lateral

tubular branches penetrating far into the feet, which dispenses with the

necessity of having a regular circulation. In the more typical Arachnida,

examples are found of a stomach with branches, but they do not enter the

feet.

324



ARTICULATA. 121

The order is widely spread, members of it having been found at Spitz-

bergen, the coasts of Europe and America, and Australia. Their habits

are sluggish, and some of the species live together in considerable numbers.

Kroyer has found that they have three stages of transformation, the body

being in the first roundish or oval, without an abdomeli, but with cheliform

mandibles even in Pycnogonum, the adult of which is without them, a fact

which indicates the little importance of these organs, and the lower condition

of the forms which retain them. The third pair of feet, the segments of the

body, and the abdomen, appear in an undeveloped state in the second stage

;

and in the third, the last pair of feet are acquired, the preceding feet have

become more perfect, and the body has become longer and more like that

of the adult. Another moult brings the body nearly to its final form, whilst

the feet, which had diminished in length from the first to the last pair, become

of equal length.

This order is not extensive, but it contains a number of genera comprised

in two families.

Fam. 1. PycnogonidcB^ in which the feet are comparatively short, the

body rather robust, and the cheliform organs wanting. Pycnogonum {pL

78, ^g. 32) has been erroneously stated to infest whales.

Fam. 2. J^ympTionidcB Nymjplion {pi. 7S,Jig. 33, inverted), in which the

body and feet are very slender, and having a pair of cheliform mandibles.

J^. pallida, Say, 1821 {Anaphia), Jour. Acad. IN'at. Sci. vol. ii. p. 60, pi.

5, fig. T, was found on the coast of South Carolina. The expanse of its

feet is one and a half, and its length one fourth of an inch.

Order 2. Monomerosomata {pi. 77, figs. 46, 47, 64-71). This order

contains the small and generally microscopic spider-like animals known as

mites and ticks, and to which an aerial and tracheary respiration is usually

attributed, including those which are aquatic. According to Dujardin,

Gamasiis and other genera with cheliform mandibles, have trachea, whilst

Acariis and Sarcoptes breathe through the skin. He asserts further, that in

Trombidiuni., inspiration takes place by the latter mode, and expiration by
the former ; and that in the aquatic genera respiration takes place through

spiracles scattered over the surface. The body is not divided by the sepa-

ration of the abdomen as in the ordinary spiders, nor are various segments

apparent as in Chelifer and Scorpio. This being the case, when the

anterior portion appears to form a head, it is by the enlargement of the

haustellum or parts of the mouth, the eyes being in nearly every case situated

upon the anterior part of the cephalothorax. The labium or lower lip

supports or incloses the organs of manducation
; the palpi are usually free,

of five articulations, and they present many varieties of form which are

useful in classification. In some they are adapted for seizing their prey, in

some for holding, and in others for drawing their food towards the mouth.

The feet are usually composed of seven articulations, including the coxa

(which is either attached or movable), so that they correspond with those

of the Areneidge. The extremity has usually two claws, capable of being

thrown back and received into a corresponding cavity. The supposed

Aca/ri.^ with six feet, for which genera have been proposed, are the immature
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condition of other genera. Duges divides the order into seven families, the

succession of which is here followed in reversed order. The genera are

numerous.

Fam. 1. Orihatidce. These have a remarkably hard exterior, the back

being formed like a' carapace, whence Hermann's generic name Notasjpis.

This carapace sometimes has a transverse division, and Duges mentions a

species in which the feet can be hidden by its lateral borders. The palpi

have five articulations, of which the second is the thickest and longer than

the rest conjointly. The mandibles are cheliform or didactyle, and the eyes

are usually absent.

Fam. 2. Bdellidce. Body oblong and tumid posteriorly, contracted behind

the eyes ; rostrum in the form of a head, and elongated
;
palpi resembling

antenna, mandibles with a claw, or cheliform ; feet cursorial.

Fam. 3. AcaHdw. In this family the feet are carunculated, the mandibles

cheliform, and the palpi indistinct, on account of their adherence along the

inside margin of the labium. These animals increase rapidly, and various

species infest provisions and living animals, including man. Others roam
at large uj)on the ground, or on plants and other objects. Acarus siro {pi.

77, fig. 70) is the cheese-mite, which is mentioned by Aristotle. In Sar-

coptes^ the body is soft and tmnid, the four posterior feet are rudimentary

and provided wdth long bristles, the collar below and the base of the feet

are armed with hooks, and the anterior feet terminate in vesicles. This

genus is parasitic under the skin of various animals, including man, causing

the disease named itch, and although this fact has been often doubted, it

seems now to be established beyond dis^Dute. The species which infests

man has been known to the Arabs, and is mentioned by an Arabic author,

Abenzoar, of the twelfth centary. It has been known from time immemorial

in Southern Europe, where it has been considered to be the cause of the

itch, under names which are . diminutives of the terms used for lice, with

which they were naturally confounded in the absence of microscopic

examination. Linnaeus confounded this species with Acarus siro, consider-

ing the two to be varieties of a single species, a view which has been

contended for in later times. It seems probable that Acarus siro is

occasionally found about the itch pustules, but the Sarcoptes must be

searched for at the bottom of the tortuous galleries which it forms under the

skin, extending from one to six lines. The common Sarcoptes scahiei {pi.

77, fig. 68) is marked with curved lines above, the middle has small eleva-

tions, and there is a small bristle on each side, and two large ones

posteriorly.

The itch, caused probably by different species of Sarcoptes, is spread

over a great portion of the earth, and is endemic in some localities, and

although it is readily destroyed, there are those who consider the irritation

in the light of a luxury, and refuse to have it removed.

Yarious species of Sarcoptes infest man, monkeys, horses, and drome-

daries. That of the last-named animal {S. dromedarii) is larger and better

armed than the ordinary species, and in several instances it has been com-

municated to man.
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According to Diijardin, the supposed genus Jlypopus of Duges, wliicli

was placed in this family, is the immature condition of Gamasus.

Fam. 4. Ixodidce, The genus Ixodes {p>l. 77, figs. 67, 71) includes the

j^arasitic animals known as ticks. The eyes are wanting, and the body has

a tough integument; their form is oval, and flat and scale-like when found

amonsr s'rass and bushes ; but wdien thev have affixed themselves to the

animals which tlie}^ infest, they become greatly distended, so that an indi-

vidual a tenth of an inch long may acquire a length of one third of an inch

or more by distension, when it resembles a small bean. Being very slow in

their movements, they must w^ait long before they are afforded an oppor-

tunity to affix themselves w^here they can suck blood, so that the distensi-

bility of the body and the division of the stomach into various large branches,

enable them to make amends for a long fast, as in the case of the leech.

The position of the animal in its parasitic state is maintained by the rostrum,

which is composed of three hard corneous pieces, two above (the mandibles),

their extremity armed with a movable piece margined with teeth, and one

below, which is the labium. This is obtusely rounded at the end, concave

above, and armed upon its lower surface with transverse rows of serrifurm

teeth, with their points directed backwards, and recalling the somewhat

similar structure in the AcantJwcephala (p. 47), and designed for a similar

use. In a state of repose, the external margins of the mandibles are clasped

by the palpi, the hairs of which cover the labium beneath. The explana-

tion of the parts of the mouth given here, is that of Duges.

The feet in this famil}^ are robust, and have six articulations, and when
the animals are among plants, and ready to attack their prey, they suspend

themselves by two of their feet, extending the others to affix themselves to

any passing animal. Say took Ixodes ammdcitus from a deer, and /. orhicu-

Ichtus from a squirrel. They torment and even kill cattle when they are

abundant ; dogs suffer much from them, and in the West Indies they must

be removed from horses and asses once a week. They also attack birds,

tortoises, lizards, and serpents. They seem to be common in various parts

of the world, but their distribution is local, as they are unknown in certain

localities and common to others not very distant from the former. Say has

described nine species inhabiting the United States, including the small and

troublesome seed-tick, which renders an excursion so disagreeable in some
parts of the western states. The species attack man, and cause a trouble-

some sore, the effects of which may continue in an occasional itching,

for a period of several years.

Fam. 5. GamasidcB. Palpi slender, short, free, and incurved, body
depressed, eyes wanting

;
parasitic upon beasts, birds, reptiles, and insects.

In Gamasus the body is oval, tough, and scutiform above, the mandibles

cheliform, and the first pair of feet are slender, and the second thick. They
are often seen running upon the ground, and when they are upon the

animals which they infest, they run about from place to place, differing from

Ixodes in this respect, and in not gorging themselves to such an extent.

Gamasus coleoptevonim has the back covered with two pale brown plates

divided and surrounded by a light space. It is found in Europe and the
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United States upon various Coleoptera, particularly those which live in

dung. Five species are described by Say.

The genus Argas [A. fischeri^ jpl. 77, jig. 46; A. savinii, Jig. 47) is

remarkable for containing the poisonous A. persieus^ which lives in old

houses about Miana in Persia, and is said occasionally to cause the death

of foreigners, although it is not fatal to the natives.

A species has been described by Guerin, which was discovered in Central

America by Salle, who states that he and his companion were awakened
from profound sleep by sharp bitings or stingings, and upon getting a light

he found his hands covered with blood, and swellings like large fleabites.

His companion supposed that they had been stung by wasps, but upon
awaking the muleteer, it was found that they had been attacked by an
insect called talaje^ and upon searching, some of the Argas were found

swelled with blood, and others empty, with the skin rugose. They live in

the crevices of the walls in old houses, coming out at night and returning

before morning.

J^a7n. 6. HydrachnidcB. This family includes the small globular and
oval forms found in water, in which the coxae are so broad as to form a

kind of sternum. The young of HydracJina are born with six feet. They
swim about for some time, and then affix themselves to the bodies of aquatic

insects by the anterior extremity, when the palpi and feet seem gradually

to be withdrawn, and the exterior of the body becomes a kind of sac or

cocoon, but the rostrum still penetrates the smaller extremity to draw
nourishment from the insect to which they are affixed. The young animal

leaves this skin by moulting, and attaches itself to a plant, where another

moult takes place before it resembles the adult. During the period of

attachment to aquatic insects, these animals can be transported by flight,

and distributed to the various small detached ponds in which they are

found.

The genus Unionicola^ Hald., 1842, differs from Hydrachna in being

unable to swim, in having the palpi conical, the antepenultimate articulation

the longest and very thick, and the point simple, whilst in Hydrachna, as

represented by Duges, these organs are cylindrical, with a double terminal

claw ; the penultimate articulation is the largest, and the nails of the feet

are not bifid as in Unionicola. This genus is parasitic between the folds

of the mantle in the TInionida3. H. triajngularis^ Say (pviformis^ Hald.),

inhabits Unio cariosus ; it is black, and has a Y-shaped white mark upon

the back. IT. reticulatus^ Hald., is pale, ochraceous, and infests Unio viridis.

The last is a large species, being a line and a half long, the length in

general hardly reaching a line. From their mode of life, it is probable that

in this genus the system is oxygenated through the skin from the water.

Fam. 7. TromhidiidcB. This family is composed of the larger land forms,

which bear some resemblance to the PhalangiidoB in the next order. The genus

TromMdiu^n is usually of a bright red, which extends over the feet and palpi,

and the surface is velvety, which characteristics, together with their slow

motions, will render them recognisable in the forests. The body is com-

posed of two portions, the trunk, and an anterior and inferior portion,
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including the rostrum and the four anterior feet. Tlie larvre have six feet,

and resemble small drops of red sealing wax affixed to the legs and other

parts of Phalangium {pi. 77, fig. 62) and various insects. These were

once considered to be a distinct genus, under the name oi Leptus.

Order 3. Adelartiirosomata. The animals of this order respire by

trachei^, and have cheliform mandibles. They are included in tlie three

families : PhalangUdce^ Cheliferidce^ and Galeodidce.

Fam. 1. Phcdangiidce (2^1- 77, figs. 62, 63). This family includes the

slender footed spider-like animals known as harry-long-legs. The mandibles

are cheliform and the palpi filiform, the eyes two, central, and near

together, and the abdomen annulate and closely united to the cephalothorax.

They feed upon small insects, avoid the full glare of the light, and are

harmless, except that some of them have the power of exuding a disagreeable

scent when disturbed. The slender feet are much like antennge, the tarsus

being in some cases composed of fifty articulations ; and when the animal is

standing or walking, several of the feet are held up or moved about, as if for

the purpose of feeling and ascertaining the presence of objects. Some
authors place the Phalangiidce in one order, and the remaining families

(including the ScorpionidcB and Phrynidce) in another, under the name of

Solifugce.

Fam. 2. CheliferidoB. The genus Clielifer {pi. 77, fig. 48 a, natural

size, and 61, natural size) is remarkable for the large cheliform palpi

resembling arms, which give the species the appearance of minute scorpions,

except that they have not the tail of the latter. They feed upon minute

animals, living in the woods or in houses, especially among books (as noticed

by Aristotle), where they are rather beneficial than hurtful. They run

rapidly backwards, forwards, or sideways, like the crabs ; they are oviparous,

have two or four eyes upon the cephalothorax, an annulate abdomen, and

the eight feet are of equal size. Say describes two species inhabiting the

United States.

Fam. 3. Galeodidce. Galeodes {pi. 77, figs. 49, 50). The animals of

this family resemble large hairy and fierce looking spiders. The palpi are

long and resemble feet, and the abdomen has nine or ten articulations. The
generic name Galeodes was proposed by Olivier, in 1791, and Solpuga by
Herbst, in 1797, according to Agassiz' Nomendator.^ so that the former has

priority. The two terms are, however, used by Koch for different genera.

The body is divisible into head, thorax, and abdomen, and the eyes are

situated upon the head. The first pair of feet, as well as the palpi, are

without nails, although the remaining feet have them. They run wdth great

agility, and when interrupted they stop, raise the head, and place themselves

upon their posterior feet in a menacing attitude. Lucas, who was sent by
the French Government to investigate the entomology of Algeria, says, that

when about to catch one of them, it leaped upon his arm and bit the sleeve,

maintaining its hold until it w^as secured. According to Captain Ilutton's

observations, these animals are probably not poisonous, as a lizard bitten by
one of them did not die. Another lizard three inches long, exclusive of the

tail, was almost entirely devoured by one of them, which gorged it so much
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that it remained motionless for fourteen days. It was nocturnal, rapacious,

and was able to bite hard coleoptera into pieces. Its chief food was insects,

which it masticated, and did not suck out, in the manner of spiders. They
iight fiercely wdth each other, the victor eating the vanquished. The female

watches her eggs and young with much assiduity. The latter, according to

the same author, were hatched in fourteen days, and did not stir for three

weeks, when they moulted and became active. Galeodes lives under stones,

and digs holes for itself in the earth.

Oedek 4. PoLYMEROSOMATA. In this order, which is the first of the section

Pulmonaria, the body has distinct segments.

Fam. 1. ScoTjnonidce. Scorpio {pi. 77, fig. 51) ; Bidthus {fig. 52).

These animals are remarkable for the articulated tail-like extension of the

abdomen in the typical sub-family ScovjpionincB^ in which the end of the

abdomen is armed with a poisonous sting. The scorpions have another

23eculiar appendage, being a kind of comb upon each side of the base of the

abdomen beneath. The eyes vary in number and position, and thus afford

characters for various genera. The mouth is situated at the base of the

palpi and the two anterior pairs of feet.

The extent to which the sting of scor]3ions is mortal, and the existence

of a pore.or pores to give egress to the poison, have been matters of dispute

both in ancient and modern times. Pliny and Tertullian assert correctly,

that it is not the wound of the sting, but the poisonous liquid, which is the

cause of the evil. The poison gland opens by a pore on each side of the

point of the sting. The sting of the small species seems to occasion no

greater injury than that of a hornet or similar insect, whilst that of

the larger species is believed to be fatal in certain cases. The Arabs,

and the inhabitants generally of countries infested by the larger scorpions,

regard them with horror. The sting is used in defence, and in killing the

insects which are taken for food. They carry the tail curved upwards in

walking. They are solitary, living in dark places, and often entering

houses and taking refuge in beds, clothing, boots, &c. The scorpions are

found in the warm regions of both continents ; in North and South America

;

and two identical species are found in the Mediterranean region of Europe,

Asia, and Africa.

In the sub-family, Theliphoninoe^ the sting and abdominal combs are

absent, and the abdomen ends in a slender tail.

Fara. 2. PJirynidce. This family forms a link in the passage to the

Dimerosomata, as the general appearance approaches that of a spider, the

abdomen being oval and pedunculated, although it is segmented, and without

a caudal appendage. Phrynus^ the only genus of the family, has but six

ambulatory feet, the anterior pair being very long and slender, and having

all the articulations following the femur replaced by a multitude of small

articulations, giving to these organs a kind of antennal character, which is

observable in a less degree in Thelyphonus., where the tarsus alone is thus

subdivided.

Oeder 5. DiMEEOSOMATA. In this order, which includes the spiders, the

body is divided into cephalothorax and abdomen, the latter being joined to
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the former by a small peduncle. The mandibles are strong, they move
vertically, or to some extent horizontally, and they have a terminal movable

curved nail or tooth, which has a pore near the point through which a

poisonous fluid escapes. The mandibles of the male are generally larger

than in the female, although the individuals of the latter sex are usually

the largest. The palpi have Ave articulations, and are attached to the

maxilla3 or jaws. They are padiform, simple, and ending with a nail in the

female, and variously shaped in the male. Tlie maxilkB vary much in

shape, and aSbrd good characters in classification. Between the maxillas is

the labium or under lip. The feet are of the same shape, but differ in length

and thickness. They are usually terminated by a pair of serrated nails.

There are six or eight eyes, but generally the latter number, and they are

variously grouped in the different genera. The abdomen is usually soft,

and sometimes very large. The generative organs are situated at its

base beneath ; it contains two or four spiracles, and towards the extremity

are the vent, and spinnerets connected with the organs which secrete the

silk.

The effect of the poison of spiders has been much exaggerated, although

under certain circumstances it may be serious. Walcknaer, a volumi-

nous writer upon these animals, states that he has caused himself to be

bitten by various species, but no ill effects resulted.

Each spimferet of a spider contains a multitude of pores which, in some

species, amount to more than a thousand, so that the compound thread from

four spinnerets may contain four thousand strands. It has been suggested,

that as the strength of a rope is increased by being composed of many
separate strands, the strength of the cord of a spider is secured in the same
manner; but this is an error. The strands of a rope increase its strength

because the ends of the separate short fibres are thereby better secured ; but

the silk of the spider, being a uniform fibre, cannot be compared with a

compound rope, and at best it is generally comparatively w^eak. The silk

being in a liquid state within the body, and much being required in a short

time (as when the spider descends by its thread), the extreme tenuity of the

strands enables them to harden almost instantly by contact with the air.

^ewly born spiders are capable of spinning, and Leuwenhoeck has calculated

that it would require four millions of the strands of one of them to form a

thread as thick as a hair of his beard.

Some spiders shoot out long lines of silk, which have suflScient buoyancy
to serve them as balloons for transporting themselves through the air. In

the autumn, these gossamers are abundant in the air and on the ground,

and they may be frequently seen floating in the breeze with a spider

attached. Thus an individual has been observed comins: across the Kiver

Susquehanna upwards of three hundred feet above the watei- towards a clift'

of that height.

The webs of spiders are made according to various patterns. Some are

closely woven into a funnel into which the spider retreats, and opening

externally into a wide surface. The tube of the funnel sometimes extends

into a hole in the earth, or other material. Among the webs stretched to
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take flies, those formed by the large and handsome sj)ecies of Epeira {pi.

71^ jigs. 53, 59) are among the most regnlar.

The cocoon in which the eggs of spiders are inclosed is carefullj^ guarded.

Some species seat themselv^es over it as if in the act of incubation, some

place it in their retreats, some in their webs, and the wandering species

affix it to their abdomen. In this case, if it be forcibly removed, it is sought

for with great solicitude, and w^hen found, carried off or re-affixed.

Flies and other insects constitute the chief food of spiders, and they must

be taken living by the spider itself, or they will be generally rejected. Spiders

are capable of fasting several months, and they pass the winter without

food, being then torpid. They are eaten by various birds, reptiles, and

other animals, and some of the stinging Hymeiioptera fill the cells of their

young with them for the food of the latter, being endowed with the remark-

able instinct of disabling the spiders to such an extent as to render them

perfectly helpless, so as to be unable to resist the young Hymenoptera,

whilst they have life enough to keep them in a fresh state as long as they

are wanted for food.

The spiracles are situated near the base of the abdomen beneath, one or

two upon each side of the middle. When there are but two spiracles, they

communicate with extremely thin laminated gills which have their extremities

directed towards the aperture, so that the air can be readily admitted to

them. When there are four spiracles, the two posterior ones' communicate

with tracheae. The latter belong to the family Mygalidce (considered a

section or sub-order by some authors, under the name of Tetrapneumones).^.

and containing the sub-families Mygcdince^ Atypincp.^ and Dysderince.

Those with two spiracles have been named Dipneiiinones. They constitute

the family AreneidcB^ with the six sub-families : Are7iei?ice^ 77ieridionince^

Ep>eirince, Thomisince^ Lycosinoe^ and Saltlcinm.

The species of Mygcde {pi. 77, fig. 58) live in holes of their own con-

struction, some of which are closed by a trap-door, which renders them
difficult to find, and affords a protection to the ingenious constructor. The
trap-door is wider externally than internally, or slightly conical, and the

mouth of the aperture is formed so as to receive it with great exactness,

whilst the form is such as to prevent it from becoming fastened, as would

often be the case were it cylindrical. This door is made of about thirty

layers of silk and dirt, the layers being somewhat in the shape of small

brass weights, the different sizes of which lie one within the other. Upon
leaving or entering its burrow the lid closes after the spider by its own
weight, and when the animal is upon the outside it must be raised to allow

it to enter. The elasticity of the hinge is sufficient to close the aperture if

the lid be raised vertically, or drawn still further back ; and it is assisted by

the distribution of the earthy material, which is thickest towards the hinge,

and on this account less likely to be thrown backwards beyond its centre of

gravity. N^ear the margin of the inner side of the lid, and opposite the

hinge, the Mygale forms a series of small holes to enable it to insert its

claws and jaws to hold it in place, in case of an attempt to raise the lid from

without ; and if a knife is inserted so as to run beneath the spider, and the
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clay be then lifted with it, the deceived animal, circumvented in this

unexpected manner, suffers itself to be captured without opposition.

Nemesia {pi. 78, fig. 35).

SegestHa {S. perfida^j^^- ^^i fi9- ^^) f*^i'"^s a tubular web in crevices. It

inhabits Europe and Xorth Africa.

Lycosa (Z. tarentula^ pi. 7S, fig. 37 ah c ; L. melanogaster., fig. 38) is the

genus which contains the poisonous tarantula, the effects of the l)ite of

which were supposed to be cured by music, but denied by competent Italian

authority in the last century ; and as far back as 1672, Doctor Cornel io, of

Naples, asserted the supposed disease tarentismus to be in some cases

feigned, and in others a delusion arising from melancholy. This and some

allied species live in winding holes a foot or two deep. The genus Lycosa

is common in the United States.

Argyroneta (A. aquatica^ Linn., ji:>Z. TT, fig. 56, and pi. 78, fig. 49) is a

genus of spiders with unusual aquatic habits. Breathing air, and wdth the

structure of the land spiders, this animal lives in the water, diving beneath

the surface, where it lives among aquatic plants in a kind of diving bell of

its own construction, and into which it transports air from the surface.

The spider, when about to carry a bubble down, bends its body, draws in

its legs, and plunges suddenly, the bubble being retained by some unknown
means. This is carried beneath a leaf or fiat surface, and a web passed

around it, thus forming a nucleus for the structure, which is gradually

enlarged as bubbles are added, until it has attained the required size, when
it is as large as a small walnut. It must, of course, be closed above, and

the entrance must be below. If a fly is thrown into the water, the spider

leaves its retreat to get it, and attaching a thread to it, drags it down. The

winter is past, and the eggs laid, in this retreat. Soon after the young

leave the Qgg^ tliey ascend to the surface and commence taking down
bubbles and constructing habitations of their own. This spider never

leaves the water, but will live several days if removed from it. The single

species known inhabits Europe from France to Lapland.

The bite of Latrodectus malmignatus {pi. 78, fig. 44) is said to be very

dangerous in Corsica, being compared with that of a viper. This genus

was formed from that of T/ieridion {pi. 71^ fig. 55).

The species of Tegenaria {T. domestica^ pi. 78, fig. 46) are found in

buildings, where they live in holes, cellars, crevices, and angles of walls, in

which they spin a tube connected with a broad horizontal web externally,

supported by numerous lines in various directions. The web is in popular

use for checking the bleeding of slight wounds, and individuals of the genus

are said to have been sometimes attracted by music.

The genus Gasteracantha {G. armata^ pi. 77^ fig. 57 h) is remarkable for

having an irregular abdomen armed with spines and tubercles. It is

widely distributed, appearing in America, Asia, and Australia. It is allied

to Epeira.

Hersilia caudata {pi. 77, fig. 39) ; Chersis savinii {fig. 40) ; Salticus

formicarius {fig. 41) ; Enpus Tieterogaster {fig. 42 ah g)\ Arcys lanceo-

la/rius {fig. 43) ; this and the preceding one are from Brazil; JV^yssa timida
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{pi. 78, fig. 45 al) c d e)\ Lachesis perversa {pi. 78, fig. 47) ; TTloborios

'walcncerms {pi. ^^-^fig- 57 «, and pi. 78, -fig. 48); TetragnatJia argyra (pi.

77, /i7. 54).

The papers of Prof. IsT. M. Hentz, on the spiders of the United States,

may be consulted in the Boston Journal of Natural History.

Class 5. Myriapoda.

The Articulata of this class bear a close external resemblance to worms,

having a lengthened multi-articulate wingless and cylindrical or depressed

body, and numerous articulated feet, whence they derive their scientific

name as well as their common designation of centipedes and millipedes. In

the Chilopoda {centipedes) there are generally one, and in the ChilognatJia

{riiilUpedes) two pairs of feet to each segment, and they are usually termi-

nated by a simple claw. In the former order they are lateral, and in the

latter they are placed more towards the middle of the body beneath. In

certain accidental cases, there may be three pairs of feet to an odd segment.

The number of feet varies from twelve j)airs to upwards of three hundred

pairs.

The Myriapoda are terrestrial, living in dark and damp places, among
moss, or under bark and stones, some feeding upon animal food, and others

upon fungi, fruits, or decaying vegetable matter. They differ from insects

in the nature of their metamorphosis, being born without members ; but the

first moult exposes the head, antennae, and three pairs of feet, the second

moult exposes seven pairs of feet tow^ards the anterior part of the body, and

finally, with the sixth moult, the full number of feet and segments is

acquired, although the generative organs are not developed for two years

subsequently. These facts were ascertained upon the genus lulus^ by Savi,

a distinguished naturalist of Bologna.

Some of the species are luminous at night, at certain seasons or under

certain circumstances, and some secrete a penetrating, pungent, and dis-

agreeable material with an acid scent, although with neither acid nor

alkaline qualities. Gervais ascertained that species of GeopliHus will live

a day or two in water, and that j)arts of the body will stir after being sejDa-

rated two weeks. Some species are pretty widely spread, Scutigera

Goleoptrata being found from the N^orth of Europe to Egypt and Barbary
;

and it is found in the United States, where it has probably been introduced

by shipping, according to a suggestion of Say.

This class is placed between the Arachnida and Insecta, by Latreille, in

his last work (Cours d'Entomologie), although his opinion had varied pre-

viously. There are certain analogies between the Annelida and the

Myriapoda, as in the genus Peripatus of the former and Polyxeniis of the

latter, the fascicular setae of which resemble those of some of the Annelida.

Their afiinity to the Crustacea is observable upon comparing forms like the

terrestrial genus Oniscus, and Glomeris, which has a similarly shaped body,

the power of rolling itself into a ball, a crustaceous exterior, and similar
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habits ; and althoiigli tlie number of feet is fourteen in Oniscus, and thirty-

two in the male and thirty-four in the female of Glomeris, the external resem-

blance is so striking, that Glomeris luanjinatiis has often been taken for a

variety of Armadillo vulgaris. They have also been considered to be

Arachnida, and more generally, a subdivision of the true insects. West-

wood, following Macleay to a certain extent, places the Ptilota of Aristotle

(the winged insects) in one class, and the A7)ietabola in another, the latter

being composed of the four orders, Chilognatha^ Chilojyoda., Thysanura^

and Anojjhcra. The two first of these constitute the Myriapoda, and the

last includes the lice. These heterogeneous materials are thrown together

on account of their imperfect metamorphosis, a character which is indicated

in the name Ametabola.

The class contains the two orders, Chilognatha (lip formed from the

jaws), and Chilopoda (lip formed from feet\ of which the former contains

twenty-one and the latter sixteen genera, in the classification of ]N"ewi)ort

published in the Philosophical Transactions. Yarious species in the United

States are described by Say, in the Journal of the Academy of Xatural

Science, vol. ii., 1821.

Order 1. Chilognatha. The genus Iiilus may be taken as the type of

this order, in which the body is slender, composed uf many segments of a

crustaceous consistence externally, often cylindrical, and provided with a

multitude of short feet arranged in double pairs, except anteriorly, where

they are single. The motion of these animals is slow, and when disturbed

they generally roll themselves into a ball or spiral. The antennse are short

and slender, two in number, and have seven articulations. The mandibles

are crustaceous, triarticulate, and without palpi ; the generative organs are

situated behind the seventh pair of feet in the male, and behind the second

pair in the female. The spiracles are situated behind each pair of feet,

and must not be confounded wdth the lateral outlets of the odoriferous

glands.

The order contains the six families, Glomeridce, Polyxenidce, Polydes-

midcB, luUdcB Polyzonidm, and SipJionopho'ridce.

The body of lulus is cylindrical, and composed of forty or more segments.

The genus is common, and widely distributed in various parts of the earth.

When disturbed, some of the species exude a disagreeable scent, which in

the large and common species of the United States (Z marginatus, Say),

resembles muriatic acid. This species is three inches long, blackish, and
the seo'nients have a rufous maro^in.

Order 2. Chilopoda. Here the body is depressed and linear, with a

tough exterior, and the segments are proportionally longer, and not so

numerous as in the Chilognatha. The feet also are less numerous, and the

posterior pair are usually projected backwards in the manner of a tail, and
used in drawing the body backwards. Tlie antennae are slender and

tapering, and composed of fourteen or more articulations. The mouth is

armed with a strong pair of curved jaws with a palpiform appendage. The
eyes are usually simple, four or five on each side, or absent. These animals

are nocturnal ; they live upon animal food, and run rapidly.

33.5



132 ZOOLOGY.

The order includes the families, Scutigeridce^ Lithohiidce^ Scolopendi'idce^

and GeojphilidcB.

The genus Scolopendra has four pairs of eyes, twenty-one segments, or

twenty-two if the head is considered to be composed of two segments. In

the latter case the segments may be made to correspond with the thirteen

composing the body of insects, if the prsescutum, scutum, scutellum, and

postscutellum of each of the three thoracic segments, are counted separately.

Under this view, the segment preceding the nine abdominal segments in

Scoloj^endra will be the metathoracic postscutellum ; and the posterior

division of the head will be the prothoracic prsescutum. A similar division

of the segments appears in Cryptops.

The genus Scolojjendra is widely distributed over the globe, the larger

species (one of which is a foot in length) being peculiar to warm regions.

Their bite is poisonous, and may be compared to that of the scorpions.

Class 6. Insecta.

The name of the class of Insects is derived from the insected or articu-

lated structure of the body, and its frequent division into several portions,

as in the Hymenoptera. It has been variously applied to portions of the

Articulata, but always including the hexapod orders, which are provided

with wings in most cases, and to which the term has been more and more

restricted.

Insects are dioicous articulate animals, breathing air by means of trachese,

and having a head and abdomen united by an intermediate thorax bearing

the six feet and two or four wings when these are present. They have a

free head bearing two antennae, and they are subject, during their growth,

to certain external and internal changes termed metamorphoses. Most

insects have wings, a peculiarity which none of the other classes possess.

The integument is usually sufficiently hard to serve as a kind of external

skeleton, to the inside of w^hich various muscles are attached.

The body of insects is usually considered to be composed of thirteen

(sometimes fourteen) segments, which are apparent in the larva, although

some of them are frequently so much reduced in size, or so intimately joined

together, that they cannot be distinguished in the adult. The head forms a

single segment, followed by the thorax, which is composed of three seg-

ments, and the remaining ones belong to the abdomen.

In Orismology, or the application of names to organs, it has become a

matter of very great importance to apjDly the same name to the same part

in different groups of animals, so far as this can be satisfactorily ascertained.

The neglect of the older entomologists to observe a rule the advantages of

which are so apparent, has been productive of much confusion, and we
accordingly find the term tJiorax^ which is correctly applied to the part

between the head and abdomen of a Ilymenopter {pi. 79, figs. 11, 14, 18),

also emj^loyed to signify the segment next to the head in Coleoptera
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{j^l. 81, figs. 18, 23, 43, &c.). The inaccuracy of this will appear, upon

reflecting that the thorax in the Ilymenoptera bears the wings and all the

feet, whilst the segment next to the head in the CoUopUra. bears the anterior

pair of feet alone, corresponding only to one third the thorax of the former.

In the Coleoptera, the elytra or wing-covers, when in a state of repose,

generally cover the abdomen and two thirds of the thorax, keeping the

latter out of view when the insect is viewed from above. A lateral or

ventral view {j^l. 81, jigs. 105, 106, 130) will exhibit the remaining parts

of the thorax bearing theVings and the medial and posterior feet. In some

cases the abdomen is entirely exposed, the elytra being so short as not to

extend beyond the thorax ^jpl. ^1., figs. 1-7). The three segments which

comprise the thorax both of a hymenopter and a coleojptey^ may be recog-

nised by the three pairs of feet ; but whilst that next to the head (named

the prothorax) is conspicuous in the latter, it is reduced to a mere collar in

the hymenopter, where the next segment or mesothorax is largely developed,

to bear the large anterior pair of wings, whilst the corresponding part in

the Coleoptera have to bear the elytra, which are not used as organs of

flight. Finally, the metathorax, or third segment of the thorax, is reduced

in the Hymenoptera, the wings of this segment being small and of but

secondary importance in flight, whilst in the Coleoptera the same organ?

are the only instruments of flight.

Most insects are oviparous ; some, as Musca carnaria^ are ovo-viviparous,

the eggs being hatched within the body, and in the Pupipara the young

advances to the pupa state before it is excluded, the apparent egg-shell being

the pupa case.

The egg of insects is generally oval, but there are many other forms, as

globular, hemispherical, cylindrical, lenticular, conical, pyriform, &c. The
eggs of Hemerobius are attached to leaves at the extremity of a long thread.

Some are crowned at one extremity, and others have ear-like appendages.

In most cases the surface is smooth, but they sometimes occur ribbed or

sculptured in various patterns. White, yellow, and green, are almost the

only colors observed in them. The eggs of insects are deposited according

to the wants of the young to which they are to give birth, either in earthy

water, dung, upon dead animals, or in putrid vegetables, beneath the skin

of caterpillars, in punctures in Jiving vegetables, where they sometimes
cause galls

;
some are glued to leaves or branches, and others are placed in

cells where the young are fed.

The larva appears when the shell of the Q^g is burst at the period of its

maturity. The name larva is applicable to the young of all insects, although
those of butterflies are also named caterpillars., and those of certain flies

maggots. The larva is in most cases unlike the adult insect,, generally

appearing as a cylindrical worm, either without feet or with six or more
walking organs, of which six only are articulated feet. In tliis condition

nourishment is taken, often in great quantities ; the growth is rapid, and a

series of moultings is undergone. When the larva has attained its full size,

in many cases it becomes an inactive pupa without external organs, and
incapable of locomotion or taking food ; but when the pupa case is burst, the
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perfect insect appears. In some cases the larva resembles the adult at all

times in most particulars ; and when, after successive moultings, it becomes

a pupa, this is still much like the adult, and continues to eat and move
about, differing from the larva in having incipient wings inclosed in an

envelope, and from the adult in not having perfect wings. Insects are thus

subject to two principal kinds of metamorphosis, whence the latter have

been named Homomorjylia^ and the former Seteromoiyha. The metamor-

phosis of the Lejpido])UTa^ Coleoptera^ IIymenoj)tera^ and Dijptera^ is

heteromorphic ; whilst that of the OrtJiojptera ^nd Hemi])tera is homo-

morphic.

Heteromorphic larvae are more or less cylindrical, witli or without feet,

and a distinct head. They have generally thirteen segments, each of which

has been provided with a name by [N^ewman, as follows, commencing with

the head: l^ca^ut; '2^ ^I'othorax ; Z^ mesothorax ^ 4:^ metcUhorax j o^ jpro-

podeon j ^^ jpodeonj 7, metajpodeon j 8, octoonj 9, ennatonj 10, decatonj

11, protelumj 12, ^aratdumj 13, telum.

The head of larvge is in some cases not different from the other segments,

being equally soft, and without antenna, eyes, or jaws. A larva of this

kind (the feet being also absent) is popularly termed a maggot. The cater-

pillars, which have a more perfect organization, have a corneous head

generally bearing the various organs apparent in the perfect insect or imago.

The antennae of larvae have a simple structure, and but few articulations,

even in those cases where the adult has them complicated and very long.

Of the two kinds of eyes found in adult insects, compound and simj^le, the

latter, named steimnata^ are alone present in the larvae, but these are some-

times entirely destitute of visual organs. When present, there are from

one to six upon each side. Some caterpillars have the power of secreting

a silken thread, out of which their cocoon is made, the secreting organ being

a part of the mouth. The larvae of some Coleoptera have an analogous

organ at the posterior extremity.

The sides of terrestrial larvae generally show the spiracles, which usually

amount to nine or ten upon each side. All the segments, excejDt the first,

or head, third, fourth, and last, are usually supplied with spiracles. In some

aquatic larvae there are lateral gills, and in others breathing is accomplished

tln'ough the posterior extremity.

The lavca state is that in which insects generally live the longest, the life

of the imago being often very short ; so short, that in some cases they require

no nourishment, and are not provided with a mouth. Some species of

Melolontha live a few weeks in the adult state, and three years as larvae.

Cicada sejytendecim (and probably other S23ecies) does not survive a single

season, although its larva is seventeen years in coming to maturity.

Pupa. In the homomorphous forms the passage from the larva to the

pupa state is gradual, and is accompanied by but little external change,

especially in the wingless forms, as bed-bugs, and certain grasshoppers.

Amongst the latter, the different stages of the genus Phalangopsis can

hardly be determined, but we have observed that certain spines upon the

legs appear only in the last stage, thus indicating the adult.
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When the caterpillar incloses itself in a cocoon to take the helpless con-

dition of a pnpa, various internal changes take place, tending towards the

organization of the future insect ; and even previous to this, the internal

organization of the larva had been gradually undergoing various changes

in the nervous and alimentary systems, unaccompanied by any external

change except that of size. Some pupse are protected by a cocoon, and

some are not thus protected. Of the latter, some are suspended by the

posterior extremity, and others, as Pa^pilio^aitacli themselves with the head

above, and a thread around the body to maintain it in its position. Some
suspended pupae are finely marked ^vith bright colors and golden spots,

whence the name of Chrysalis, which is seldom used, and aurelia, which is

obsolete.

Agassiz has pointed out several curious analogies among the classes of

Articulata, composing the larv^ of Lepidoptera (particularly those with

bristly tufts) to the Annelida ; ai"kd the pup^ in which the abdomen alone is

capable of motion (the head and thorax being united under a kind of cara-

pace) to the decapodous Crustacea, which are, on account of this affinity

with one of the conditions of insects, placed at the head of theii' class. He
places the Insects above the Crustacea, because the former leave the con-

dition in w^hich they are covered by a carapace, and advance a step further.

Finally, this philosophical author places the Lepidoptera at the head of the

insects (as Swainson had done upon different grounds), because the larva

is mandibulate, and the adult insect perfectly haustellate, so that it advances

further from the larva condition than any of the orders. See Lectures on

Embryology ; and Proceed. Am. Assoc, Charleston, 1850.

.Imago. The 23erfect insect or imago appears when the case of the pupa
is split, and in the winged species, the wings, which were closely folded,

begin to expand and take their final shape. The imago difters from the

larva in having the body divided into the three principal divisions of head,

thorax, and abdomen.

The integument of insects contains a peculiar principle, named chitine

by Odier, which constitutes a third or fourth of its bulk. It resembles bone

somewhat in its composition, as it contains phosphate of lime, and a trace

of other compounds found in bone. The chitine forms part of the dermis,

which is covered by a thin epidermis. Coccbie is another chemical con-

stituent, found particularly in the genus Coccus.

The head of insects is usually regarded as a single piece, but as the cor-

responding part in the Crustacea is considered to be made up of minor parts,

it has been proposed to extend the same theory to the class under con-

sideration, either allowing as many theoretical segments as there are kinds

of appendages, or allowing two kinds of appendages to some of them. Of
these two modes of viewing the question, the former is preferred in studying

the Crustacea, and should therefore have the preference in this class.

The organs concerned in manducation (enumerating them from above)

are, the upper lip or lahrum^ the mandibular
.^
or upper jaws, the maxillce or

lower jaws, the tongue or ligida^ and the lower lip or labium. BruUe
divides the ligula into an upper organ or epijoharynx^ and a lower one or
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liypopharynx^ on the ground that the ligiila may be superior or inferior,

both portions being sometimes present, although unequally developed. If

the lij^s and ligula be considered to be formed by the union of a right and
left hand piece, they will correspond to four pairs of organs like the right

and left mandibles and maxillse, makiug six sets of organs corresponding to

as many theoretical segments. Brulle, who proposes this theory, does not

take the eyes or antennae into account in his enumeration.

The various organs composing the mouth of insects have not the same
degree of development in all, some being very conspicuous in certain cases,

and obscure, modified, or obsolete in others. The distinguished Savigny,

the entomologist who accompanied Bonaparte's celebrated expedition to

Egypt, discovered the remarkable fact that the antlia or spiral sucker of a

butterfly, and the maxillae of a coleopter, are modified conditions of the

same organs ; and he extended this comparison to the mouth of all the

orders. The haustelliLin of a fly is comj^osed chiefly of the labium, and the

promuscis of a hemipter of the maxillse and mandibles.

Without attempting to divide the head of insects into theoretical seg-

ments, its various minor parts must be indicated for the purposes of reference

and description. Its general form is more or less globular, with many
variations, and it has projections like horns, but they are never articulated.

The head {cwpnf)^ exclusive of the attached organs, is named the cranium ;

the upper part from the front backwards, is the epicroMium y the top of the

head is the vertex^ which is usually the seat of the stemmata or simple eyes
;

and the posterior part is the occiput. The anterior margin is the clypeus.^

and back of this is the front. The part between the eyes is sometimes

named the sinciput; and the sides of the head genm or cheeks. The

principal . part of the head beneath is the gula. The anterior j^art of the

head is often prolonged into a rostrum^ as in the CurcuHonidse.

The ccntennce of insects are situated upon the face near the eyes, by
which they are sometimes partly surrounded, and they are attached to the

head by a ball and socket connexion. These organs are generally capable

of moving at the base, and the various articulations move upon each other.

The articulations vary much in form and number, and afford good characters

for classification. The antennae may be shorter than the head, and more

than twice the length of the body, and the number of articulations may
vary from one to fifty, sixty, or more. Long antennae are made up either

of many short articulations or of a few long ones. The antennae often

difier in the sexes of the same species, in length, and in the number and

form of the articulations. Among the various forms of antennae may be

mentioned the setaceous ; moniliform., shaped like a string of beads ; serrate;

pectinate; hipectinate, with a pectination upon each side
;
geniculate, or

bent like an elbow ; clavate ; Jlahellate, &c. Some have supposed the

antennae to be organs of feeling, others of hearing, and others of a peculiar

sense, but their use is not known, and may vary in difterent orders.

M/es. Insects have two kinds of eyes, compound and simple, named

respectively eyes and stemmata. The former are situated upon the sides

of the head, and are composed of many hexagonal lenses placed in contact,
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These have been enumerated in various insects, and it has been ascertained

that in the eye of an ant there are fifty lenses, in a dragon-fly twelve

thousand, and in various butterflies from six to thirty thousand. The form

of a compound eye is round, oval, or kidney-shaped, in the last case fre-

quently receiving an antenna in the concavity. The eyes often nearly

cover the entire head, extending upwards to bring their inner margins in

contact, so that the greater part of the surfoce of the head has the function

of a vast compound eye, as in the dragon-flies {Libellida). In some insects

the eyes of the male cover more of the head than those of the female.

Althougli there is usually but one eye upon eacli side, this is sometimes

divided, as in the flat w^ater insect of the genus Gyrinus^ in w^hich half of

the divided eye is above and half below. In Tetraopes (meaning/bwr eyes)

the eyes have been divided by the base of the antennae ; and in some cases

where they are kidney-shaped, the emargination is so deep that only a

narrow strip connects the two ends of the eye. The stemmata are three

(less commonly two, or perhaps even one) lenses or simple eyes, situated

upon the vertex or forehead, and generally forming a triangle. The

stemmata are also named ocelli^ but as this term is also applied to spots

resembling eyes (as in the wings of butterflies), the former term is

preferable.

The mouth of insects, although composed of the same essential parts,

has these modified into tw^o principal types of structure, one of which is

adapted to masticate, and the other to suck food. The former is termed

mandibulate, and the latter haustellate, and we have the corresponding

section of insects, Mandibulata and Hausiellata ; but in the ITymenoptera

we find biting mandibles in conjunction w^ith sucking organs.

In the Mandibulata the mouth organs are as follows : The labrum^ or upper

lip, is a variously shaped horizontal plate, articulated to the clypeus and

covering the mandibles. The ina,'ndibles^ or upper jaws, move -laterally and

horizontally, like scissors. The internal margin is sharp, and often toothed,

and the apex is generally curved inwards. The maxillce^ or lower jaws,

are situated beneath the former, and have a similar motion, but they are

less robust. When fully developed, the maxillse are composed of four or

five pieces, namely, 1, the cardo^ or hinge ; 2, the stipes, or stalk; 3, the

sq^iama^ or palpifei\ closely united wdth the former, and supporting an

articulated palpus^ or feeler ; 4, the tnando^ or lacinia^ which forms the

inside of the maxilla, and is clothed with stiflf bristles. In the predatory

Coleoptera its apex is curved, and often articulated, as in Clcindela

{pi. 81, jig. 26). 5, the galea^ or external lobe of the maxilla, which

becomes a kind of second or internal bi-articulate palpus in Cicindela.

In the Orthoptera the galea is large, and articulated at the base, and its

internal side is concave, so that it approximates and protects the mando,

whence its name of galea. The mando is often absent, or united to the

galea, so as to form a single organ.

The labium.^ or lower lip, closes the mouth below, and although it corre-

sponds with the upper lip, it is a much more complicated organ. In some

points of view it may be compared with a pair of maxillse united in a single
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plate, as it has an articulated palpus on each side, much like those of the

former organs. The labium is partly covered by and articulated with the

onentura^ which is articulated to the anterior part of the crcmium^ beneath
named thejugulum. The labial palpi are attached one on each side of the

labium near the tongue. The projecting sides of the tongue are named
paraglossce.

Thorax. The thorax supports the organs of motion, and is attached to the

head of an insect by a membranous connexion. Its entire upper and lower

surfaces are named respectively tergum and pedum. It is composed of

three divisions, named prothorax, mesothwax, and metathorax / the upper

surfaces of which are termed pronotum^ mesonotum, and metanotum,

and the inferior surfaces antepectus,^ medipectus, and postpectus."^ The
prothorax bears the anterior pair of feet, but as it bears no wings it is

simpler in its structure, and its theoretical parts are more difficult to discover

than those of the two other thoracic segments. It is in the latter, therefore,

that we must look for the subdivisions of these segments. These are

generally enumerated from the front backwards, when the four subdivisions

of the upper part will be the prcescutum^ scutum^ sciMlum, and postscu-

tellum^ and those below, \\\q paraptera., sternum., episterna^ and epimera.

The iQvm. pleura is applied to the sides in descriptions, but it is not limited

to any particular part. The sternum is the chief central part with which

the two episterna articulate, and the two epimera are near the insertion of

the feet, and the paraptera (or tegulm., oy patagia) near the wings. ]N"ew-

port thinks it exists in a rudimentary condition in the prothorax, but Straus

Diirckheim thinks the part referred to by that author is the rudiment of

another segment. The mesothoracic scutellum is often seen wedged
between the base of the elytra in the Coleoptera {pi. 81, figs. 23, 124, 131,

&c.) The prothorax and mesothorax have usually each a pair of spiracles,

but in the Hymenoptera the second pair is upon the metathorax.

The chief appendages of the thorax are the feet, which are never absent.

These organs have many modifications to adapt them to their various uses

of walking, swimming, grasping, leaping, digging, &c. The thoracic

cavities into which the base of the feet is fitted are named acetahula., and

the basal part of the limb which enters them is the coxa ^' but this is

sometimes firmly attached, so as to have no independent motion. I^ext to

the coxa follows a small articulation named the trochanter; then follows

the principal articulation, ihQfemur^ or thigh, to which succeeds the tibia.,

which is often armed at the end with fixed or movable spines, named

calcaria. This part is more generally provided with spines and cilia than

the other parts. The tibia is followed by the tarsus, which is made up of

several small articulations immed phalanges^ of which there are never more

than five. The end of the tarsi is usually armed with two claws named

ungues.

* Prostethus, (kc, would be more uniform with prothorax, d'c, than antepectus. The name

prosternurn cannot be used with propriety, as it is appUed to a minor division (sternum, episterna)

of the breast of each thoracic segment.

342



ARTICULATA. 139

Insects which have five articuUitions to the tarsus are named penta-

raerous. Those with four are luuiied tetramerous j but as a lifth immovable

and microscopic articulation has been discovered, Burmeister names this

form cryptopentameroiis^ and AVestwood, pseudotetrameroiis^ a useless

addition of names, for, as Mulsant observes, the terms Tetrainera^ tfec,

refer to the number oi free articulations. Sober goes so far as to consider

all the Coleoptera pentamerous ; but even could the abortive articulations

be detected, the relation of the different groups would not be altered,

because the tarsi of the Pentamera would still have five, and those of the

Tetramera four movable pieces. In the Ileteromera the four anterior tarsi

have five^ and the posterior pair four articulations. Trimerous^ dhnerous,

and monomeroxis tarsi are also enumerated. The anterior tarsi are some-

times wanting, as in Ateuchus.

The wings, when present, are either two or four, the anterior pair being

affixed to the mesothorax, and the posterior ones to the metathorax. Some-

times the two pairs are equal, and when they are of unequal size, sometimes

the anterior ones are the largest, as in the Hymenoptera and Lepidoptera

;

and sometimes the posterior ones, as in the Orthoptera. In the Coleoptera

the anterior wings are converted into elytra for the protection of the true

wdngs, not being used as organs of flight. The wings are composed of two

^ usually transparent membranes, between which various hollow nervures are

distributed, and filled with air from the body. In the Orthoptera (grasshop-

pers, &c.) the upper or anterior wings (named tegminct) are thicker aiul

narrower than the inferior ones, and the latter are folded like a fan. In a

part of the Hemiptera the base of the upper wings has a leathery texture.

All the wings of the Hymenoptera, Lepidoptera, and Xeuroptera, are of a

uniform texture respectively. Those of the Lepidoptera are covered with

minute scales ; those of the Neuroptera have numerous reticulating nerv-

ures, and in the Hymenoptera the nervures are but few. In the Diptera, or

flies, the anterior wings are used in flight, the j)OSterior ones being reduced

to a small knobbed thread {halteres). In the Strejpsijptera the posterior wings

are fully developed, the anterior ones being abortive. In most of the

orders of winged insects there are genera and species w^hich have no

wings; and some have wings in one sex and not in the other, as in the

female coleoptera, known as glowworms. In one genus of Orthoptera the

posterior wings are present, without a vestige of the anterior pair.

Abdomen. The abdomen is attached to the metathorax, either by its

entire breadth, or by a portion of it only. The upper surface is named the

dorsimi., and the lower one the venter. Of the nine distinct normal

segments some are occasionally absent by a union of several into one. lu

some cases the segments of the dorsum and venter do not correspond ; in

Carabus, for example, the former has nine and the latter but five. In many

cases the abdomen of the male has one segment more than that of the

female, and the dorsum has generally one more than the venter. The con-

nexion between the upper and lower parts of the same segment, and between

the segments, is effected by a membrane, and in the latter case the base of

each segment slides within the preceding one. The abdomen is more
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capable of motion than the thorax, and in some insects it is very flexible,

as in the coleoptera with short elytra, the wasps, &c. The abdoniinal

spiracles are situated at the junction of the dorsum and venter, or in the

lateral margin of the dorsum, and nearly every segment has a pair of

spiracles. The abdomen has various appendages, as the forceps in the

male of Panorpa, hooks, stylets, ovipositor, sting, &c.

The nervous system of insects corresponds with the articulate type, being

composed of a double cord with a line of ganglions. The principal organ

of circulation is a dorsal vessel, which is a long muscular pulsating heart.

The alimentary canal offers many modifications to adapt it to the various

kinds of food upon which insects subsist.

Many insects, particularly the Coleoptera, are luminous at night. Among
these are members of the genera Elater and Lampyris. In both sexes of

certain species of the former genus, the light is emitted chiefly from a

raised oval spot on each side of the pronotum, but the sides of the abdomen

are luminons also. The light is sufiicient to enable a person to read small

print, if the insect be passed along the lines. In Lampyris the light

proceeds from the posterior extremity of the body, and it is more bright in

the female (which is sometimes apterous) than in the winged male. The

larvae of some of the Lampyrides are luminous, and in the southern United

States there is a small flat larva (probably of an Elater) about an inch

long, which emits a strong phosphorescence from all the segments, equal to

that of Elater noctilucus ; and when the head and tail are brought together,

a brilliant circle, like a ring of diamonds, is formed. According to Kirby

and Spence, the eyes of some nocturnal Lepidoptera are luminous. In

several J^orth American species of SjMnx we have observed eyes

apparently phosphorescent, by dim candlelight, or when shaded from its

direct light ; but this false phosphorescence has always disappeared when
the light was extinguished, so that in these cases, at least, there was only a

peculiar reflection.

Many insects imitate the possum in simulating death when disturbed;

some allow themselves to drop from leaves ; elaters, when unable to escape

by running, either simulate death, or by a click throw themselves out of the

way. The genus Brachimcs^ when disturbed, shoots out a vapor accom-

panied by a slight sound. Some insects defend themselves by biting, some

by stinging, some by ejecting acrid matter from the stomach and mouih,

and others by exuding a disagreeable scent. The caterpillars of the genus

Papilio project, when disturbed, a forked gland from the neck above, which

is the seat of a very offensive odor. The spinous tufts of some caterpillars

have an irritating quality like that of nettles.

Sounds are emitted by various insects, and by means of various organs,

as the rubbing together of the wings in Orthoptera, the end of the abdomen
against the inside of the elytra, and the prothorax against the mesothorax.

The male Cicada makes a very loud and shrill sound, which is produced

by a peculiar apparatus opening at the base of the abdomen. The vibrat-

ing apparatus is lateral, and the mirror-like membranes within the external

aperture may be destroyed without interrupting the sound. A nocturnal
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butterfl}', Acherontia atropos {pi. 80, fig. 15), produces a plaintive cry,

which is said to proceed tVoin the head. AVe have discovered that a sound

is made by an American species of LitJiosia (another nocturnal le[)idoptca')

by vibrating the sides of the thorax ; and we have heard a very low and

dull musical sound from the hemipterous genus Belostoiaa {pi. 80, fig 71),

produced apparently by a vibration within the thorax, and from the low-

ness of the note produced, a large portion of the organs must be concerned

in producing it.

The relations of insects to man are more numerous and important than

those of the other classes of animals excepting the domestic breeds, and

they exceed these in the importance of their histor}^ Almost every year

new enemies to the various vegetable productions cultivated by the farmer

and gardener make their appearance, the history of which must in many
cases be known before the proper means can be taken to prevent their

increase. Often the noxious insect has a destroyer in some other insect,

and the latter, being seen about the infested vegetable, is often mistaken for

the real enem}^ Some insects destroy the leaves and blossoms of plants,

as the larv83 of butterflies ; the larvae of some Coleoptera^ especially those

of some of the beetles {pi. 81, fig. 130), are very destructive to the roots

of grass, which they sometimes destroy to such an extent that the sod can

be taken up in large flakes. An instance is related of a farmer whose crops

were entirely destroyed by the larvae of Melolontha {pi. 81, fig. 130), of

which eighty bushels were collected. At one time the cultivation of the

sugar cane had to be abandoned on account of the increase of an ant

{Formica saccharivora\ which destroyed all the ]3lantations ; and on the

eastern continent large tracts are sometimes rendered desolate by the

ravages of the large grasshopper, Locusta inigratoria. The Curculionidce

(including the weevils) {pi. SI, figs. 67-76) are destructive to various kinds

of grain and seed; the GerambycidcB {pi. 81, fig. 50, &c.) destroy growing

and dead wood ; BostricJius, &c., perforate the bark ; and the Aphides and

other families suck the sap ; so that amongst the varions orders, all parts of

a plant, from the root to the seed, whether living or dead, are subject to

destruction.

Insects are frequently useful to plants in bringing the pollen to the

pistils, and thus securing the continuance of the species in cases w^here

this could not be effected except by such extraneous means. The insects

which feed upon honey and pollen effect this object, not only in cases where

the stamens and pistils, although together, present difficulties in the mode
of getting the pollen to the latter, but in those cases where the plants are

dioicous, when it sometimes happens that the staminate and pistillate flowers

are several miles apart. Moreover, the stamens and pistils often arrive at

maturity at different periods in the same blossom, so that the ripe pollen is

carried upon the hairy body and limbs of the insect to the mature j)istils of

a different tree.

The predaceous insects are useful in destroying those which feed upon

vegetables, and they attack both the perfect insects and their larvge. The

parasitic families destroy an immense number of caterpillars, and the larvae
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of flies which destroy vegetables, and their size is so graduated that they

are capable of destroying larvae of all sizes, from those several inches in

length, to such as do not exceed one twenty-fifth of an inch.

Insects in their various states constitute the food of many beasts, birds,

reptiles, and fishes. Some, as the large grasshoppers, are sometimes dried

and eaten in the Levant ; some savage nations eat the large grubs found in

rotten wood ; and the cossiis^ which the ancients esteemed as a great deli-

cacy, was a larva of some kind, and an allied one is now eaten in Brazil.

Ants are eaten by the savages of Brazil, the formic acid probably replacing

the vinegar used in civilized gastronomy ; whilst some of the lowest savage

tribes devour their own vermin.

The various species of blistering flies are employed under the name of

ca/iitharides J the genus Coccus furnishes the beautiful dyeing material

cochineal ; the galls formed on oak trees by insects of the genus Cynijps^

are used in the arts ; and insects furnish honey, silk, and manna.

Caprificcdion is an art which has been practised from a remote period.

It consists in causing figs to ripen by suspending upon the trees branches

of the wild fig tree (named caprificus by the Romans), which is infested by
an insect which pierces the fruit and causes it to ripen.

The indigenes of Brazil have made a curious surgical application of ants,

many of which, when they attack with their mandibles, will allow them-

selves to be pulled to pieces rather than let go. When one of these natives

has received a cut, the sides of the wound are brought together carefully,

and an ant adapted for the purpose is made to bite the conjoined edges,

when the body is torn from the head, the process being repeated according

to the length of the wound, so that the natives are often seen with rows of

ant heads upon various parts of the body.

Although insects are essentially terrestrial, there are families, the mem-
bers of which swim upon the surface (as Gyrinus)^ or walk with the body
raised above it (as Gerris^ or Kyclrometra)^ the tips of their feet touching

the surface, and a few which walk upon the bottom (as Wepa). These are

almost entirely confined to the fresh waters. Westwood, however, describes

a genus {Micrcdymma) which inhabits the coasts of the sea between high

and low water mark, under such circumstances that it must remain four hours

under water at each tide, and he mentions other instances of Coleoptera

remaining beneath salt water for shorter periods. (Mag. ZooL and Bot. ii.

121:.) According to Audouin, a small carabideous insect, Aepusfidvescens,
passes a great part of the time beneath the sea, holding a small quantity of

air among the bristles with which it is in part clothed ; but whether it can

abstract oxygen from the water when this is exhausted, has not been deter-

mined. It is probable, however, that this power exists in the coleopterous

genus Elmis^ and some allied ones, the species of which are small, tardy in

their movements, and unable to swim. They live affixed to stones at the

bottom of fresh waters, which are sometimes so rapid that the insects could

not reach the surface and return to the position in which they are found.

Among the insects which walk upon the water, the most remarkable is

the genus Halohates (allied to Gerris\ which is found far at sea in the
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Southern Atlantic and the intertropical regions of the Pacific. Most of the

species have been described from wingless individuals, probably larvae.

Orders of Insects.

The distribution of insects into orders has been one of the chief problems

of Entomology, and one about which there is a great want of unanimity.

Latreille, the father of modern Entomology, who w^as born in 1762, and

devoted a long life to the science, proposed a system in 1796, which he

subsequently modified in various editions of his works, in 1806, 1817, 1825,

1829, and 1832. In these he adopted the following arrangement of the

orders, which is still very generally followed

:

A. Insects without wdngs.

a. Without metamorphosis
* Mouth mandibulate,

->r-5f cc suctorial (lice),

5. A metamorphosis (fleas), .

B. Insects with wings.

a. Elytroptera,

(Anterior wing acting as a sheath for the poster

* Mouth mandibulate.

Wing-covers horny, metam. perfect, .

" " '' " imperfect,

" " coriaceous,

"

"
. .

*^ Mouth suctorial,

"

'•
. .

1). Gymnoptera (wings alike),

* Wino;s four.

•f-
Mandibulate, mandibles di^inct.

Wings reticulated, ....
" veined,

ff Mouth suctorial, mandibles abortive, .

^* Wings two.

t Two twisted halteres before the wings,

ff Halteres two, behind the wings,

.

1. Thysanura.

2. Paeasita.

3. SiPHONAPTERA.

ior one.)

4. coleoptera.

5. Dermaptera.

6. Orthoptera.

7. Hemiptera.

8. ^Neuroptera.

9. Hymexoptera.

10. Lepidoptera.

11. PmPIPTERA.

12. DiPTERA.

It must be borne in mind that the same name is in some cases

to the same group by different authors, and that the same order

has several names. The English authors exhibit a fondness for

orders, separating, for example, the Cicadie from the Hemiptera,

name of Homoptera.

After various modifications, Burmeister proposed, in 1839, a ver

arrangement, founded principally upon the metamorphosis, of

admits two grades, one half, the other entire, according to w^hich

insects Hemimetabola {Ametahola of Leach) and Holometabola

of Leach), each of which contains haustellate and mandibulate

not given

sometimes

numerous

under the

y different

which he

he names

{2fetahola

orders, of
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whicli the former contains two : 1, RJiynchota ; 2, Gymnognatha / and the

latter four : 3, Antliata^ Fabr. {Diptera^ Linn.) ; 4, Piezata^ Fabr. {Hymeno-

ptera^ Linn.) ; 5, Glossata^ Fabr. {Lepidoptera^ Linn.) ; and 6, Eleutlierata^

Fabr. {Coleoptera^ Linn.). For all these, except the second, Burmeister adopts

the names of Fabricius. The peculiarity of this arrangement is the reduc-

tion of the orders to six, and the distribution of the minor parts of each, as

will be observed in the following sketch.

The RhyncJiota are made to include the tribe and family Pediculina (the

lice), or haustellate Anoplura / whilst the mandibulate Anoplura^ or bird

lice, form the second tribe of his order Gymnognatha^ under the name of

Mallopliaga^ the first tribe being the Physopoda^ from which Haliday and

most English entomologists form their order Thysanoptera. The order

Thysamira of preceding authors forms a trihe^ next to which succeed the

Orthoptera (including Blattd) ; Pennatoptera {Forficida^ pi. 81, jigs. 1-3)

;

Corrodentia {Termes.^ Prabia) ; Sitbulicomia {Ephe7nera^ JLibelluld)
;

Plecoptera {Se?nbUs) ; Triclioptera ; and Plannipennia {Sialis^ &c.), all as

tribes of the same order. It results from this, that the Weuroptera and

Orthoptera^ as well as other groups usually considered orders, form but one

order, in the opinion of Burmeister. Erichson (in Agassiz's Nomenclator)

places the Thysanura as an order, except that the Lepismidce are withdrawn

and placed in the order Orthoptera.^ which is further enlarged by the

addition of the Libellulidoe^ which are abstracted from the remaining

NeuToptera. Erichson admits the orders Thysanoptera.^ Epizoa (lice), and

Suctoria (fleas).

Burmeister states the principle upon whicli he establishes his orders as

follows: "The more marked the transformation the more heterogeneous is

the individual in the several stages of its existence ; and as all insects

proceed from the same point, those necessarily, whose metamorphosis we
call complete, must attain a higher grade than the rest, which transform

themselves incompletely. We thus obtain two chief groups among insects,

Hemimetahola and Holometabola. Both commence a new development in

the organization of the mouth, as they at first exhibit to us abortive, setiform,

oral organs, only adapted to suction, but in the higher grades these suctorial

organs develope themselves into free mandibles, with a lip covering them.

Thus each group has Insecta haustellata and Pisecta r)iandibidata. Each

of these groups may then be further subdivided, according to the form of

the larva, the structure of the wings, and the entire internal organization,

and these divisions constitute their orders. We thus obtain an arrangement,

the principles of whicli are deduced from the idea of the entire insect, and

which, as this idea becomes separated according to its several characters

and constituents, it consequently necessarily and spontaneously forms itself

by the philosophical laws of thought."

The orders of Latreille will be chiefly followed here, not because they are

considered to be correct, but because the accuracy of the modifications

proposed by Erichson and Burmeister has not been sufiiciently tested.

Moreover, the views of these celebrated entomologists do not correspond.

Order 1. Thysanura {pi. 77, figs. 79-84). In this order, established by
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Latreille in 1796, and considered a tribe of liis order Gijmnognatha by

Burmeister, the body is apterous, more or less cylindrical, and often covered

with minute scales like a silvery dust. The antennae are longer than the

head, and the mouth is provided with mandibles and maxillae. They are of

active liabits, living in woods, among moss, or beneath stones and bark.

Some of the small species are sometimes found on the surface of the water

near the margin, or hopping about on the surface of snow in winter, some-

times in great numbers. The order contains the two families, Poduridie

and Lepismidce.

Fam. 1 Podioridce. Here the body is oblong or globular, the antennae

are rarely composed of more than four articulations, but in the genus

Macrotoma the three or four articulations are divided into a great many
rings or indistinct segments, indicating an affinity with the Lepismidse.

The palpi are indistinct according to some authors, and absent according to

others. The mandibles and maxillae are membranaceous, the eyes simple,

varying in number, and the abdomen is four or six articulate. The pro-

thorax is sometimes much reduced in size, or wanting above, although a

part of it remains below, to which the anterior feet are attached. The

posterior extremity is provided with a spring or appendage bent along the

abdomen, and used in leaping. This, however, is wanting in the genus

Anura^ in which the mandibles and maxillae seem to be absent. They

are usually confined to damp places, and die very soon if deprived of

moisture. The oral aperture is so minute that it is supposed they subsist

upon the juices of decaying vegetable matter.

Podura {pi. 77, fig. 79 <2, natural size ; 5, magnified, exhibiting the

caudal spring). SmyntJmiriis {fig. 80) has the abdomen large and globular.

The species of this genus are often seen hopping upon the surface of water

and snow. The dark-colored species of this family are so abundant at

times as to give the snow the appearance of being sprinkled with course

gunpowder. J. M. M'Minn mentions their occurrence in the mountains of

Pennsylvania, in the following words (Proceed. Acad. I^at. Sci. iv. 246)

:

'^ I have frequently noticed them in mid-winter on the snow, but I never

saw such a multitude of them together as I witnessed on the 17th of

Feb., 1849. The snow was entirely covered for the fourth of a mile along

the road, and several rods on either side. The mercury in Fahrenheit was
standing about fifteen degrees ; the atmosphere was dry and clear. These

little animals were quite stupid, and to all appearance had been but a short

time there, and as it was about nine o'clock in the morning, I judged that

they arrived at night. Their motion was slow, and those on the top were

quietly endeavoring to get under. The next day, when I again passed the

spot, I could not detect a vestige of them. The wind had been strong from

the north for several days, and I have noticed that we had strong north

winds whenever I had seen them." This species is probably the Podura
nivicola described by Dr. A. Fitch, who gives a similar history of it in his

account of the " Winter Insects of Eastern ]N"ew York," published in the

Am. Jour, of Agr. and Sci. for May, 1847.

Fam. 2. Lepismidce. In this family the antennae are setaceous, and
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composed of a great number of small articulations ; the oral organs are

present, the palpi are conspicuous, and each side of the abdomen
has a row of movable appendages, which Latreille considers false

feet, and Gervais respiratory organs. The abdomen is composed of ten

segments, and terminated by a number of multi-articulate threads, which

vary in number according to the genera. The genus Machilus {pi. Y7,

-figs. 81, 84) has a leaping spring like Podura, and a large compound eye

formed by the fusion of the two which appear in other genera. The genus

Lepisma {figs. 82, 83) is found in houses in Europe and America, and from

the silvery color of its scales, it is sometimes called sugar-fish. It runs

rapidly, and is difficult to take without removing the scales. The common
species is supposed to eat sugar, whence its name Lepisma saccJiarina.

Order 2. Anopltjra. The order Anoplura (thus named by Macleay
from the absence of locomotive caudal appendages) was also named
Parasita by Latreille, on account of its parasitic habits, and Epizoa by
Mtzsch, from its occurrence upon animals. In this order, which includes

the lice, there are six feet, no wings, and two or four stemmata.

Burmeister, as we have already seen, places the two families of which it is

composed in separate orders, one, the Pediculidce or lice, among the

HemipUra., and the Wirmidce or bird lice among the Orthoptera.^ the former

being haustellate and the latter mandibulate. The general structure and

habits of the two families are very much alike, and we have seen that the

best characters, as those afforded by the organs of respiration, are in certain

cases not uniform throughout an order ; so that in the present case the

difference between the oral organs of the two families may be of no more
account than the absence of special respiratory organs in some of the

Crustacea. The head and thorax are distinct, the antennae are short, and

composed of but few articulations ; the tarsi have but one articulation, ter-

minating in a simple nail, sometimes doubled back, so as to form a claw

adapted for holding.

Fam. 1. Pediculidce. The mouth is a small suctorial retractile rostrum

placed beneath the head. The thorax is narrower than the abdomen, which

is large, and with the segments (of which there are from seven to nine)

distinct. There are six pairs of spiracles. This family contains several

genera, of which the best known is Pedimdus. P. capitis {pi. YT, fig.

77, OjI) c) infests the human head. The eyes are a black point on each side,

the antennae have five articulations, and the general color is pale yellowish,

with a dark line on each side. The skin is tough, and sufficiently translu-

cent to exhibit the internal organs. Lice multiply rapidly with warmth

and moisture. Leeuwenhoek, by keeping a male and female in his stocking,

which he wore day and night, ascertained that one of them might increase

to five thousand in eight weeks. They are found chiefly on children and

dirty persons, more frequently upon the back of the head, and the use of

hair powder is favorable to their increase. They are easily destroyed by

various mercurial ointments, or an infusion of Coccidus indicus. The

louse which infests negroes is a distinct black species with a large flat head.

Pediculus vestimenti (the clothes louse) is a second species which is found
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upon the back and breast, and in the clothing of nnclean persons. It is

more slender, with a thinner neck than P. ccqdtls^ and its eggs are attached

to the hair of the breast and arms. It is conunon upon the lower classes in

Kussia and S[)ain. P, tabescentiuni infests the body also. It resembles P.

capitis and F. vestionenti^ but is a little larger, the head round, the thorax

quadrate, the abdomen ending with four bristles, the antennae rather long,

and the color pale yellow\ It inhabits the human body in the folds of the

skin, and is found in connexion with the disease named Phthiriasis. It

forms small scale-like flaps of the skin, beneath which it is found, particu-

larly upon the back, breast, and neck. Among those who have died of this

disease were Antiochus Epiphanes, Herod, Plato, the emperor Maximian,

and the poets Alemanus and Ennius. Burmeister thinks this species has a

spontaneous origin in the corruption of the fluids in old or enervated sub-

jects. He states that it is not contagious, as a woman of seventy who
occupied a bed with her husband did not communicate it to him. This

case w^as cured by the application of oil of turpentine. Cleanliness is of no

avail, new lice being in some cases produced until the death of the patient.

See Burmeister's Manual of Entomology, English ed., p. 307, § 203 ; and

Kirby's Bridgewater Treatise, chap. 1. The human race is attacked by
still another and smaller species of parasite, which diflers so much from the

former one, as to constitute a distinct genus named Plithirius {P.puhis,

pi. ^i7^fig. 76). The body of this "species is short and wdde, and the thorax

much wider than the head. It infests the axillary and inguinal regions.

Fani. 2. Ninnidce. These insects are chiefly found infesting birds, and
are familiarly termed bird lice. The head is generally large and triangular,

rounded in front, and often with pointed projections ; the mouth is beneath
;

the labrum, labium, mandibles, and maxillae are present, the last being in

most cases minute, and either w^ith or without palpi. When the palpi are

present, they have four articulations. These insects do not feed upon blood,

but the feathers upon which they are usually found seem to supply them
with food.. A bird may have from one to ^\<d species of these lice ; and
the same species sometimes inhabits several distinct birds, but in general

certain forms are confined to certain orders and families of them.

The genus TricJiodectes of Nitzsch belongs to this family, and is found
upon Mammalia, as the dog, cat, weasel, bear, porcupine, horse, ox, sheep,

deer, &c. Gijrojms also infests Manmialia. The most useful single work
upon this order is Denny's Monographia Anoplurorum Britannise, London,
1842, 8vo., wdth 20 colored plates.

Order 3. SirnoxosxoMA. This name was proposed for the fleas {Pidex^

and several allied genera) by Latreille, in 1825 ; Kirby and Spence named
them Aplianiptera^ in 1826 ; Degeer named them Suctoria^ 1778 ; and some
restrict the term Ajytei'ct to them. The mouth approaches nearer to that of

the higher Pijytera^ with which order they have the greatest aflinity, and in

which they would probably be placed by Burmeister. Fleas are parasitic

in their perfect state, infesting man, beasts, and birds. The body is com-
pressed, with a tough shining integument, and transverse rows of bristles.

There are no wings, but these organs are i-epresented by two scales on
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each side. Tliere are two stemmata ; the mouth is provided with a tongue,

two lancet-shaped palpi, and a pair of long slender mandibles with serrulate

edges. The maxillary palpi have four articulations, and are so long that

they resemble antennae (the antennge being inconspicuous), and below these

there are two maxillae, shaped like triangular plates. The antennae are

minute, situated behind the stemmata, and capable of being hidden in a

cavity. The feet are long and bristly, and adapted for leaping, and the

tarsi are pentamerous. The larva of the flea is a slender white active grub,

without feet, but it is provided with antennae, and a pair of posterior hooks.

It attains its full size in about twelve days, when it spins a silken cocoon,

and becomes a quiet pupa, in which the limbs of the imago are visible.

Fleas {Pulex irritans^ pi. Y7, jig. Y3 a h) abound where there are dogs

and hogs ; in camps and barracks, where they often swarm in the quarters

of the soldiers. The larva seems not to be parasitic, living upon the litter

of stables, &c. They are often produced from eggs laid under the toenails,

or in the seams of the drawers of uncleanly persons, where they find

nourishment adapted to their wants.

Pulex jpenetrcms {jol. 77, fig. ^i'^ahcd)^ the type of Guerin's genus

Dermatophilus^ is a small species which lives parasitically beneath the skin

of the feet of men and dogs in the warm parts of America, particularly

Guiana and Brazil. It is known as the jigger (chegoe, chigo), and by a

dozen other names. It is found in sandy places, where it hops about like

the other species, until it finds a suitable resting-place, when it penetrates

beneath the skin and forms serious sores. In this condition the abdomen

of the female enlarges to the size of a small pea {fig. 72 c, enlarged and

inverted), and is found to be full of eggs. The male has not been observed,

and is probably not parasitic. They frequently lodge in the toes, especially

beneath the nails, causing great pain and inflammation, and it sometimes

hapj)ens that the toes must be amputated, in consequence of the sores to

which they give rise. Waterton saw the foot of a negro which was a mass

of ulcers from the neglected attacks of this insect. According to this

author, "The Indian and ]N"egro wenches perform the operation of extract-

ing chegoes wdth surprising skill. They take a pin, and by a very slow

process, they lay the part bare, and contrive to work quite round the bag

which contains the chegoe and its offspring. As soon as this has been

effected, they turn the bag out, whole and uninjured ; by which means none

are left in the hole to form a new colony." Besides man and dogs, the

sand flea attacks sheep, goats, cats, hogs, oxen, horses and asses. Accord-

ing to Azara, it does not extend beyond 29° of south latitude.

Okder 4. CoLEOPTERA {pi. 81, figs. 84r-148). This order includes all the

insects with thin membranous wings on the metathorax, covered by hard cori-

aceous wing-covers or elytra attached to the mesothorax, their colorand texture

having more or less resemblance to the general exterior surface of the body.

The mouth is mandibulate, and the wings folded transversely to allow them to

be withdrawn beneath the elytra. There are, however, exceptions to most of

the characters by which groups in the animal kingdom are defined. The wings,

and even the elytra, are sometimes wanting. The elytra, which unite in a
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straight line along the dorsum, lap the one over the other in a few cases
;

and in others they are connate, or soldered together into a single piece,

there being no wings beneath them.

The galea of the maxillae in the Ortlioptera is rarely represented in the

Coleoptera^ and when it is, the form is entirely different ; and the wings are

neither formed nor folded as in that order. The head, thorax, abdomen,

and feet, are distinct, and the prothorax is a conspicuous part, capable of

motion, and allowing the head to move upon it. The eyes are generally

two in number, and stemmata are extremely rare. In rare cases the eyes

are absent. The mouth is composed of a labrum, mandibles, maxillse, and

labium, with their appendages. The antennge and parts of the mouth are

extremely variable, and afford characters for genera and higher groups.

The abdomen is attached by its entire base ; beneath it is more or less

hard, but above it is membranous, being protected by the elytra. Coleoptera^

with a few exceptions, do not fly w^ith the ease and rapidity of some of the

other orders, and they do not take wing so readily, it being necessary first

to raise the elytra and extend the wings ; but in the Cicindelidoe and some

other families, this is done with remarkable quickness.

The head and prothorax are often ornamented by horn-like projections,

sometimes resembling jaws, as in {jyl. 81, fig. 148) Soarahceus hercules^

in which the upper projection is from the pronotum, and the lower one from

the head; and Oryctes nasicoriiis {fig. 145) has a horn arising from its

head resembling that of a rhinoceros. The sexes are distinguished in

various w^ays in the different groups, as by the antennae in some, and the

feet in others. In some genera, as Lucanus {fig. 124), the mandibles are

much larger in the male than in the female, and of a different form. This

order is oviparous, the male dies soon after pairing, and the female after

depositing her eggs. In cases where the male has not paired, it has been

preserved alive for a period much beyond that of its ordinary life.

The Coleoptera have been studied more than any other order of insects,

the causes of which may be stated as follows. With the exception of the

Lejpidopt^ra., they contain the handsomest species. The Lejpidoptera are

difficult to take in a perfect condition, and when taken they require more

attention in carrying and handling, and in expanding the wings, beside?

taking up more room in cabinets, and being more likely to be destroyed by

moths and other destructive larvae. Coleoptera present great variety in

their structure ; their exterior hardness renders their preservation a simple

matter. It requires but little trouble to collect and bring home a great many
at a time, and they can be easily caught and collected when insects which

are more upon the wing are not seen. There are more books upon the

Coleoptera, w^hich facilitates their study and renders it more easy tO' dis-

cover new species.

In forming a collection of Coleoptera (and these remarks will, in most

"cases, apply to other orders), various localities must be sought. Many
frequent the blossoms and leaves of shrubs and trees, various species are

found in rotten wood, dung, carrion {Necrophorus prefers dead reptiles),

beneath stones, logs, bark, or under the earth. Species w^hich live in fungi
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may be readily taken by making a pile of this material and looking through

it in the course of a day or two. Some S23ecies which live in moist places,

or beneath the sand along the margins of water courses, can be driven from

their retreats by dashing up water w^ith the hand. Hosts of small species

are found amongst the grass, from which they may be sw^ept with a canvas

net attached to a stout wire ring twelve or thirteen inches in diameter, and
fixed in a handle about two feet long. The canvas and fixtures must be
sufiiciently strong to allow briers and other rough vegetation to be swept

Avithout injury to it. A great many species are attracted by a light at night.

AVhen captured, Coleoptera (and other insects which are not readily injured)

should be put into small short vials in which a little paper has been put to

allow them to cling to, but j)redaceous ones should be put into a bottle with

a little ether in it, as they would destroy the others. For the smaller kinds

a bottle must be provided w^ith a quill (to be closed with a stopper) inserted

through the cork, through which they are to be passed into the bottle, to

prevent the inmates from escaping when a new prisoner is to be added.

These may be killed by having a little paper in the vial moistened with

ether, or by immersing the whole in hot water.

Each specimen should have a pin of a suitable size passed vertically

through the Tight wing cover, to within less than half an inch of the head.

When an insect is too small to have a pin passed through it, this must be

stuck through the large end of a small triangle or wedge of thin card, about

one fourth of an inch long, and one sixteenth of an inch wide at the large

end, the opposite end being pointed. Upon the uj)per surface of the point

of this card, small insects must be gummed, and in such a position that the

pin being vertical and uj^on the right, and the point of the card towards the

left side, the insect must cross it at right angles, the right elytron being

towards the pin, and the abdomen towards the manipulator, and this

position must be preserved in the cabinet. The gum used must be gum
arable, with a little starch and inspissated ox gall, this being indispensable

to prevent the gum from flying with the extremes of temperature, and it is

sufficiently adhesive to prevent insects from being jarred loose by touching

the pins. The same material is to be used in mending insects. The pins

used for the small cards should be small Ko. 1 of the German manufac-

turers, and in general thin pins should be preferred. When insect pins

cannot be procured, the ordinary kinds may be used, but in this case a great

many specimens must be attached to cards. If pins are subsequently pro-

cured, the carded insects may be placed for a few hours in a closed vessel

of moist sand, when they can be detached, and will be sufiiciently relaxed

to allow them to be pinned without breaking the antennae and feet.

Specimens are to be arranged in horizontal rows on tlie drawers of a

(•abinet, made with every joint close. The drawers for the Coleoptera of

the United States may be from twenty to twenty-four in number, of a size

to allow a glazed cover to each, of ten by twelve inch glass, the frame of

which should both enter about half an inch within, and project over the

edge of the drawer on the four sides, to give double security to the joint.

This frame should be carefully fitted before the drawer is put in. The
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bottom should be smoothly covered with sheet cork, corn-stalk pith, the soft

root of the southern tiipelo, or the wood oi' Agave americmia. If soft white

pine is used, a small hole must be made with an awl before a specimen can

be inserted. The depth of the drawers will depend upon the length of the

pins used. The German insect pins are If inches long, and are preferable

on account of their toughness and elasticity, in which thej excel the

English and French pins. The pin that holds the insect will also i)ass

through the label. A piece of camphor wrapped in gauze or other thin

material should be placed in one corner of ever}^ drawer, and should it be

found from the dust beneath a specimen that there is an enemy at work

within it, it should be removed and subjected to a heat nearly equal to

that of boiling water. This may be done by placing it in a covered tin

vessel, which may be immersed in another containing hot water. A good

wash to destroy moths and the various larvae found in collections, is com-

posed of one part of oil of turpentine, and six of camphorated alcohol.

A few globules of mercury are sometimes placed in the drawers to prevent

the ravages of the minute louse-like Troctes pulsatorius. Constant care is

necessary to prevent collections from being destroyed, and new specimens

should be introduced with great caution, as they may contain eggs which

will produce a destructive larva.

Much of the history of insects remains to be known, and larvae should be

drawn and described, and kept until their final change shows what they are.

By a system of numbering, valuable observations may be made without a

knowledge of the scientific name of an insect. This knowledge comes

slowly, and the observer should not relinquish his studies because he meets

with difliculties. ISTew discoveries are made every year in Europe, whose

entomology has been long studied by numerous active observers, and still

more important ones w^ould reward a similar class upon this continent,

where so much remains to be made known in the various orders of

insects.

Coleoptera are widely spread, the largest species being found between the

tropics. They seem not to be as hardy as some of the l^europtera and

Diptera, none being found in Spitsbergen and similar localities. The
richest collection of Coleoptera is that of the Eoyal Museum of Berlin,

which contains 40,000 species.

Various classifications of the Coleoptera have been proposed, not one of

which has acquired an exclusive popularity. Here we follow that of

Westwood, which agrees better with the arrangement of Stephens and

Latreille, than with that of Erichson, which will probably supersede them
in time.

The order is divided into sections (Westwood Shuckard), according to

the joints of the tarsi, which, although they are not uniform in every case,

afford a remarkably good general characteristic. This gives the four sections,

Pentamera^ Heteromera^ Tetramera^ and Trimera. Macleay divides the

Pentamera into two groups (named triles by Westwood), Chilojwdomorplia

and CJiilognathomorjoha^ according as the larva resembles Scolopendra and
Julus ; and he endeavors to divide the remaining sections in an analogous
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manner according to the forms of the larvae. There is a discrepancy in

Mr. Westwood's nomenclature of the Tetramera, of which he admits the

three ordinary groups, but applies to them the name of sub-sections, which

he does not apply in the other sections. The tribes are divided into groups

termed sub-tribes by Westwood {s'ub-divisio7i by Shuckard, and section by
Stephens), and each division of the sub-tribe is named stirps by Westwood
and Stephens (and tribe by Shuckard). These divisions may be tabulated

as follows :

Section. Tribe. Sub-tribe. Stirps.

r Adephaga, . • • |
Gl^eodephaga.

" Chilopodomorpha, < t^/..i /t
I ( JPhilhydria.

I Kypophaga, • • • •] ISTecrophaga.

Pentamera, -{
( Brachelytra.

. r^ -, 1 , ( Clavicornia.
I
Cordylocerata, . . -^ -r

j i Lamellicorma.

I Serricornia, . . . J
^^^crosternia.

I Aprosternia.

He3?ekomera, Thysanuromorpha, J
^^^ ^ ^^'

( Atrachelia, • • • i
I^'isomata.

I Melasomata.

r Helminthomorpha,
J
Rhyncophora.

Chilognathomorpha,

Tetramera,

1

Trimera, Anoplurimorpha,

I Longicorma.

( Phytophaga.

' Scaphisomata.

The Ooleoptercc of the section Pentamera have five articulations to each

tarsus, and they are the most perfect and the most numerous members of

the order. In some of the Sydradephaga and BracTielytra the tarsi are

anomalous, and in the latter there are dimerous forms, and such as have

four articulations to the anterior and medial feet, and five to the posterior

ones. Latreille divides the Pentamera into six families, Carnassiers^

BracJielytra.^ ServiGornia., Clavicornia., Palpicornia.^ and Lamellicornia.

The first corresponds to the Adephaga of Clairville, which include the

predaceous land and water families, the former being the Geodephaga^

containing the two families Cicindelidce and Carabidce / and the latter the

Ilydradephaga^ with the two families Dyticidm and GyrinidcB.

The Adephaga have slender antennae and a palpiform bi-articulate galea

to the maxillge in addition to the ordinary maxillary and labial palpi. The

maxillae have a row of stiff bristles along the inner margin, and the apex

armed with a hook.

Fam. 1. Cicindelidce. In this family the antennae are slender, the apex

of the maxillae is in most cases a movable tooth bent inwards, and in the

male the anterior tarsi are usually wider than in the female. These insects

are of a moderate size, often of brilliant colors, the head and eyes rather
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large, the mandibles strong, pointed, curved, and toothed, and all the organs

of manducation and locomotion well developed. Tlie}^ inhabit hot and

sandj localities and dusty roads, running rapidly, and when disturbed,

taking wing with great facility, and alighting again at a little distance.

They are very ferocious, and prey upon other insects. Among the genera,

Cicindela {pi. 81, figs. 26-29) is the most abundant and the best known.

Between forty and fifty species of the United States are known, for

descriptions of which. Say's paper in the Trans. Am. Phil. Soc, vol. i., 1818
;

and that of Dr. J. L. Le Conte in the Annals of the N. Y. Lyceum of

Kat. liist., may be consulted. The name Cicindela (accented on the third

syllable) is sufficiently well known to prevent names like soldier bug, or

Spanish fly, from being applied to them.

Fam. 2. CarahidcB {jpl. 81, figs. 11-16). This family corresponds very

nearly to the genus Carahus^ as viewed by Linnceus. It is allied to the

preceding, but the terminal tooth of the maxillae is hardly ever movable, the

mandibles have in general the predaceous structure less developed, and the

head is generally narrower than the prothorax. These Coleoptera are

predaceous, feeding upon insects, but a few feed also upon vegetable food.

They are numerous in genera, species, and individuals, and they abound in

cold and temperate regions. Many of the species are less than an eighth

of an inch in length. They inhabit fields, where they feed upon larvae and

insects, and they constitute a majority of those found under stones and

rubbish. They are generally nocturnal, although some, including the

subulipalpi, are diurnal, with habits much like those of the Cicindelidse. Many
of the species have a fetid odor, and exude an acrid liquid when disturbed.

The second stirps, Ilydradephaga {Hydrocanthari^ Latr.), have the

posterior and middle feet flattened, and margined with a bristly fringe,

adapting them for swimming, and the posterior pair is distant from the

medial feet. The body is oval and depressed, sometimes subglobular, the

head broad, and the mandibles robust. There is much less variation of

form, and fewer genera and species among them than appear in the

Geodephaga ; and the forms from difibrent countries and climates present

but little variety, even in color. Of the two families, the DyticidcB have

long antennae and short anterior feet, whilst the Gyrinidce have the antenna

short and the anterior feet long. The former swim beneath the surface,

coming up occasionally to breathe, and the latter swim in circles upon it.

These insects swim with great facility, and prefer lakes, ponds, or standing

water. Like the Geodephaga, they are predaceous, both in their larva and

perfect state. They seldom leave the water except to find another locality,

and then they prefer flying by night.

Fam. \.' Dyticidce. Dyticus {D. marginalis^ pi. SI, fig. 17) includes

certain large species which are destructive to young fish, larvae, and worms.

They are very hardy, and may be sometimes seen in small pieces of water,

when the surrounding parts are covered with ice. In some of the members

of this family the elytra are smooth in the niale and sulcate in the female,

and in some males the three basal articulations of the anterior tarsi are

enlarged and furnished with little organs like suckers.
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Fatn. 2. Gyrinidoi. Here the antennae are short, and of eleven articu-

lations, the eye of each side is divided into two parts by the sides of the

head, and the posterior and middle feet are flat and very short. They swim
in circles upon the surface of the water, sometimes in great mimbers, and

when disturbed they dive with great facility. Like the preceding family,

they are sometimes active in winter ; and one species, according to West-

wood, has been found upon Mount Etna in the region of perpetual snow.

The second sub-tribe Rypophaga (or cleansers) have the antennae clavate,

or thickening towards the apex, two labial and two maxillary palpi, the

galea represented by the exterior maxillary lobe, which is generally dilated,

and sometimes jointed, seldom palpiform. There are three stirpes, Fhil-

hydria^ Wecrophaga^ and BracJielytra.

The Pliilhydria partake of the aquatic habits of the Hydradephaga,

living along its moist margins. They have the body short, and convex

above, the abdomen covered by the elytra, the hind feet formed for swim-

ming or walking, the mandibles small, the maxillary palpi with four

articulations, and the outer lobe generally articulated. The Pliilhydria

contain the six families: 1, Heteroceridm ; 2, Parnidm ; 3, Helophoridoe

;

±^ HydrojpliilidcB ; 5, SplicBi^idiidcB ; 6, AgathidiidcB. The first are the

AcantJiopoda^ the second the Macrodactyla^ and the third, fourth, and fifth,

the Palpicornia of Latreille.

In the fourth family, HydTOjpliilidcB^ the body is ovate or hemispherical,

and adapted for swimming or walking upon subaquatic objects. The pro-

thorax is narrowed anteriorly, and the feet are compressed. They are

generally of dull tints, they prefer stagnant waters, and some are found in

those that are brackish. Some of those which swim have the trasi of the

four hinder feet fringed with long hairs. HydrojpJiilits {jpl. ^l^fig. 18) is a

genus of large Coleoptera, with the sternum ending posteriorly with a long

spine, the antennae of nine articulations, and shorter than the maxillary

palpi. In swimming, the feet are moved alternately, giving a less rapid

motion than in the predaceous families ; and being vegetable feeders in

their imago state, they have no need of great locomotive powers. The
female has a posterior pair of organs for secreting a cocoon to contain the

eggs. This is nearly an inch in diameter, and is composed of fine white

silk interiorly, with a gummy coating which hardens, and is impervious to the

water. It is affixed to floating aquatic plants. It is formed in about half

an hour, and the extremity of the abdomen serves as a mould upon which

to form it. The eggs, to the number of fifty or sixty, are inclosed in a

regular upright position, and the young escape below where the aperture is

very slightly closed.

The second stirps, the N'ecrojyhaga of Latreille, have the body depressed,

the elytra often abbreviated, the apex of the antennae thickened, the man-
• dibles generally prominent, the maxillae with a double membranous extension,

the outer lobe slender, rarely articulate, the maxillary palpi with three articu-

lations, or with the basal articulation minute, and the feet ambulatory. These

insects feed upon, and thus remove dead carcases ; some remove decaying

fungi in the same manner, and some feed upon the exuding juices of

358



ARTICULATA. 155

plants. The families, according to Westwood, are : 1, ScapMdiidfv ; 2, Sil-

jphidw^pl. SI. Jicj. 104); 3, Mtldulidce {fig. 102) ; 4, Efigidw ; 5, Paussidcr

;

6, Mycetopliagldm ; 7, DermestldiB. Stephens places the Erotylidce here

also, but with the exception of the tarsi, their affinities are with the Trimera.

In rare cases in the Mycetophagidce^ the tarsi are tetranicrous and

heteromerous.

In the Silj)hidcv the body is depressed, the antennae clavate, with eleven

articulations of which the terminal four or five form the head. The genus

J^ecrajphoinis {pi. 81, figs. 105, 106) is remarkable for finding the carcases

of small animals soon after death, burying them by working the earth from

beneath them, and afterwards covering them. The female dei:)Osits her

62:0^5 in these buried carcases.

The larva3 of the Dermestidce destroy animal matter, especially dried

skins. Dermestes lardavhis is well known, from its attacks upon stores of

beef and pork ; and Antlirenns is very destructive to the various animal

objects preserved in museums. In their perfect state, the Anthreni are

found upon flowers.

The Brachelytra {pi. 81, figs. 4-6) form the third stirps of the sub-tribe

Rypophaga^ and are distinguished by the elongated form of the body and

the shortness of the elytra (which seldom cover half the abdomen), and

beneath which the wings are closely folded. The antennae are generally

slightly thickened towards the apex, the mandibles are robust and seldom

exserted, and the abdomem is flexible, and often raised over the back in

running. They run and fly with great facility, and in their habits are

allied both to the Carabidce and to the other Rypophaga. They live about

dead animal and vegetable matter, or in damp localities, and some of them

eat larvse and other living food. The habits of the adult and larvse are the

same, and they do not differ much from each other, which indicates a low

position in the living scale. . According to Westwood, this group should be

considered a family under the name of Stajphylinidce., although it is usually

divided into a number of so-called families. Most of the species are small,

and require a good microscope and a good manipulation to study them
pro])erly. Westwood states the sub-families to be the six following: 1,

Staphylinides j ''2^ Stenides ^ 3, Oxytelidesj 4, Omaliides ,' 5, Tetchypovides ',

6, Pselaphides. In the last group there are only three articulations to the

tarsi, one of which is so small as to have been at first overlooked, so that

they were considered dimerous, and formed into a primary section named
Dwiera. They are from two to four millimetres long, and are found under

stones, in meadows, and in ants' nests. Dr. J. L. Le Conte has published

an interesting memoir on the Xorth American species.

The Cordylocerata of AV^estwood constitute the third sub-tribe of the

Pentamera., and include the stirpes Clavicornia and LamelUcornia. The
stirps Ilelocera^ the name of which is adopted from Dumeril by Stephens, is

named Clavicornia by Westwood, a term under which Latreille included

the Necropliaga.

The Clamcornia have the body short, sub-globular or sub-quadrate,

the antennae clubbed, the basal articulation often forming half the entire
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length, and the sternum in some cases hiding the mouth below. The feet

are compressed, and can be drawn close to the body, which has generally

cavities to receive them. This stirps contains the two families JByrrJiidm

and HisteridcB. Hister {pi. 81, figs. 119-128) is the chief genus of the

latter family, in which the body is sub-quadrate, often widest in the middle,

of a hard consistence, mostly black, marked with strise and punctures, the

disposition of which affords good specific characters. The elytra are some-

what shorter than the abdomen, the antennae are elbowed, and the mandibles

strong and projecting. When disturbed, they draw up the feet, withdraw

the antennse into cavities beneath the thorax, and simulate death. They
are found in carrion, dung, and decaying fungi. The genus Hololejpta is

very flat and scale-like, and the species are found beneath moist bark. The
American species, Hetcerius Irunneipennis^ Eandall {Hister\ is found in

ants' nests. The paper of Major John Le Conte on this family may be

consulted in the Boston Jour. ]^at. Hist.

The stirps Lamellicornia is extensive and contains numerous distinct

forms. The distinctive character is in the antennae, which are short, of

nine or ten articulations, the last (generally three) forming a club composed

of flat plates closing upon each other like the leaves of a book. The

anterior tibiae are generally dentate. The males often differ from the

females in having large mandibles and horn-like projections. This stirps

contains the largest and some of the handsomest and most splendid among
known insects. Some feed upon pollen and honey, some upon leaves, and

many frequent excrementitious and decaying vegetable substances. The

larva is a long fleshy grub, generally white, curved in a semicircle, having

six feet, little capable of locomotion, and generally living in the ground.

The families are: 1, Lucanidoi {pi. SI,
fi,g. 124); 2, Geotrupidce {fig.

143) ; 3, ScarabmidcB {figs. 132, 136-142) ; 4, ApJiodiidce {figs. 133-35) ; 5,

TrogidoB ; 6, DynasUdce {figs. 145-8) ; 7, Rutdidm ; 8, AnaplognathidcB ;

9, Melolonthidoe {figs. 129-131); 10, Glaphyridoe ; 11, Cetoniadm {figs.

125-127).

The LucanidoB {Lucanus., pi. 81, fig. 124) are considered by "Westwood
and others to form a group equal in value to the remaining families united,

named respectively Priocera and Petalooera by Dumeril. The American

Passalus cornutus belongs to this family. Its larva is white, and presents

the remarkable peculiarity of having but four feet, the posterior pair being

represented by a small scale upon each side, which can be moved rapidly,

as if it were a real foot. It is found beneath the bark of rotten logs, and is

not bent in a semicircle, but walks freely upon its inferior surface. The

adult burrows in rotten wood, and may be recognised by its shining black

color, large size, flattened parallel form, and quadrate prothorax separated

from the striate elytra. The strongly elbowed antennae in this family

indicate an affinity with the JUsteridce.

The ScarahmidcB {pi. 81, figs. 132, 136, 140-144) have the front of the

head extended into a flat clypeus used in working in the ground, and in the

dung upon which they feed. Many of them form a ball of dung (said to

contain the eggs) which one or two of them roll along until they have found
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a suitable place, when they commence working the earth from beneath it,

and o-radually burying it. The American Canthon lw.ve (or C. volvens)

generally works in pairs, one pushing the ball backwards with its hind feet,

its posterior extremity raised up, the other walking up the ball on the

opposite side, thus causing it to roll. The ball is about three fourths of an

inch in diameter, and quite globular. Gopris Carolina makes a small ball,

which it buries at once. Deltochilum giUbosum of the southern states makes

a small ball, in the exterior of which there is a great deal of cow's hair.

The genus Ateuclius {pi. 81, fig. 132) entered largely into the mythology

of the ancient Egyptians, and models and figures of it are common among
Egyptian antiquities. In Lethrus cepJialotes {fig. 144), a European insect,

the pronotum and elytra nearly correspond in size and convexity, the feet

are long, and inserted near each other, and the antennae terminate in a

reversed cone.

The Aphodiidce {figs. 133-5) are small oblong insects found in dung, some

of which are black, and some of brighter colors. They may be seen flying

slowly along the roads in the warm days of autumn. The elytra cover the

entire abdomen.

The Dynastidoe include some of the largest Coleoptera, as Dynastes

hercules {fig. 148), D. acteon {fig. 147), D. alsoeus {fig. 146), Oryctes nasi-

cornis {fig. 145). During the day they live in the earth, or in the decom-

posed matter of old trees, and fly about at night. Scarahceus tityus^ of the

United States, is found in old apple trees. In general, the male alone has

the horn-like projections.

Melolonthidm. Melolontlia, vulgaris {pi. 81, fig. 131), M. fullo {fig.

130), Rhizotrogus {fig. 129), Serica {fig. 126), are examples of this family,

which is important in its relations with agriculture.

The Cetoniida2^ of which Getonia {pi. 81, fig. 125) and Trichius {fig.

127) are examples, contain some of the handsomest of know^n insects.

They feed upon the fluids of plants, as honey and sap, and also upon parts

of the blossoms.

The Serricornia constitute the fourth sub-tribe of the Pentamera, and

include man}^ handsome forms of vegetable feeders, in which the antennae

are generally short, and serrate, pectinate, or filiform, the apex rarely

thickened. The form is lengthened, and the elytra generally cover the

abdomen. They include the two stirpes, Macrosternia and Aprosternia.

The Macrosternia {Sternoxi of Latreille, pi. 81, figs. 22, 23) contain

the genera Buprestis^ and many more having the same general characters.

They ai/e included in the three families, Buprestidai.^ EucnemidcB., and

Elaterid(2.

The Biiprestidce include a great number of brilliant, large, and medium
species resembling gold or precious stones. The body is hard, cylindrical,

flattened, elliptic or oval, the feet short and weak, the elytra narrowed

towards the end, the wings adapted for a rapid flight, the head vertical and

deeply inserted in the prothorax, which is attached by a wide surface to the

mesothorax, so that there is but little motion between these parts. They
are chiefly inhabitants of warm climates, and the size of the species varies
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from a line to two and a half inches. Buprestis mariana {fig. 22), to

which this generic name properly belongs, is much like the North American
M. virginiana. Fig. 23 represents Euchroma gigas^ which inhabits

Cayenne. The larvae in this family bore in wood, and may be frequently

discovered mider the bark of pine logs.

The ElateridcB {2?l. 81
, figs. 30-33) are closely allied to the Bujprestidce^

but the colors are not so brilliant, and the body is less hard. The chief

diflerence is in the structure of the prothorax, which moves so freely in a

vertical direction that the insect can employ this power to throw the body
about, either to regain its position upon its feet or to escape. The pro-

sternum has a projecting spine, which fits into a corresponding impression

in- the mesosternum. They are generally found among living vegetables.

"We have found the larva of the large ISTorth American Alaus oculatus in

the w^ood of ash trees. This species extends from the northern part of the

United States to the latitude (19°) of Yera Cruz in Mexico.

The Ajprosternicb (or Malacodermia) have the antennae generally long

and serrated, sometimes clavate, and not lodged in a groove of the pro-

sternum, the head deflexed and deeply seated, the body elongate and

generally soft, and the feet rather long and slender. The greater part of

them are w^inged. The larvse feed either upon wood or insects, and the

adults are found upon flow^ers or plants, in dead wood, or upon the earth.

Some are predaceous. The Malacodermes of Latreille include the families

Cehrionides., Lampyrides^ Melyrides^ Clairones., and Ptinio7^es ; but Stephens

and Westwood extend the group considerably further, and the latter adds

the family Scydmcenidce^ which Stephens places w4th the Heteromera. With
this exception, the families of these two authors agree, and are as follows : 1,

Cehrionidm; 2, CyplionidcB ; ?> LamjpyridcB ; 4, TelepJioridoe ; ^^ Melyridoe

;

6, CleridcB ; 7, Ptinidce; 8, Lymexylonidm j 9, BostricliidcBj 10, Scyd-

moenidce.

The LmnpyridcB are well known as the family containing the fireflies

and glow-worms. The body is lengthened and depressed, and with the

elytra of a soft consistence, and the head is more or less hidden by the

prothorax. Most of the species seem to be carnivorous. When disturbed

they draw in their members and simulate death. The common glow-worm

of the middle United States is the female of FJiotn/ris versicolor.

In the MelyridcB^ some of the species of Malachius are remarkable for

having red lateral organs which they can sw^ell or relax at pleasure, the use

of which is not known. The species of this genus feed upon insects.

In the Gleridce., the larva of the genus Clems is remarkable for destroying

the larvse of bees. Necrobia and Corynetes are found about old animal

carcases, particularly upon the bones.

The family Ptinidoe contains various small oval insects with the head

placed deep in the prothorax, the antennae eleven-articulate, filiform, or

sometimes pectinate. They are of obscure colors, and counterfeit death.

They are very destructive to the woodw^ork of houses and furniture, and

some destroy books and collections of dried plants and insects. The

genus Anolium sometimes strikes its jaws upon the wood in which it
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has its station, in such a manner as to imitate the ticking of a

watch.

Lymexylon^ the type of tlie family Lymexylonidce^ is very destructive to

ship timber in the dockyards of Europe.

Tlie BostricMdcB have a hard cylindrical body, a deeply seated globular

head, clavate antenna3, strong mandibles, and the pronotum projecting over

the head, and often scabrous. They live in timber, boring holes in the wood

and bark.

With few exceptions, the section Ileteromera have four articulations to

the posterior tarsi, and five to the others. They are generally vegetable

feeders, and differ much in their habits. Some live upon plants, and are

variously colored ; others live in dark places, and are of obscure colors
;

and some, which are allied to the latter, are found in desert plains. Latreille

divides this section into four groups, named Melasoma^ Taxicornia^ Steoie-

lytra^ and Trachelides. Westwood divides them into three stirpes, Traclielia^

Varicolores, and Melasomata. The Irachelia {PyroGhroa^pl. ^l^ fig- ^^)

are an extension of Latreille's group Trachelides^ and contain a number of

active insects, w^ith the body and elytra soft. They are found upon plants,

and are generally of bright colors. The head is enlarged behind the eyes,

and the antennse are slender and branched.

AYestwood indicates the following families in his tribe Trachelia : 1,

Notoxld(E ; 2, PyrochroidoB / 3, Lagriidce ; 4, Iloriideje ; 5, MordellidcB /

Q^ MeloidoB j ^^
^ Scdpingidoa ', 8, Oedemeridce ^ ^^ 3felandryidce.

There is a good deal of confusion in the names of several genera of

Heteromera^ on account of an endeavor to set aside names which should

stand on the ground of priority. Linnseus, the inventor of the modern

nomenclature, applied certain ancient names, as Cicindela^ Bujyrestis^ and

Cantliaris^ to insects, without caring particularly to what insects they were

applied by the ancients, and properly, because w^itli the ancients these were

w^orthless vernacular names ; and as we do not go either to Pliny or to a

modern retailer of drugs to learn entomology, we have no particular interest

in knowing the names objects bear with them.

With Linngeus, the blistering flies formed a part of his genus Meloe^ and

he formed a genus, Cctntharis^ in 1735, for an insect to which Schseffer

applied the useless synonym of Telepliorus^ in 1766. In 1764, Geoffroy

properly separated the blistering flies from Meloe^ assigning to them the

name Cantharis of the druggists, which he had no right to do, that name
being already applied to a genus, so that it was virtually without a name until

Fabricius, in 1775, rectified the blunder of Geoffroy, by naming the blister

flies Lytta^ a name adopted by Dejean, Say, Erichson, and others.

Many of the MeloidcB have the ^^ower of raising blisters when applied to

the skin, and difierent species are used for this purpose in different coun-

tries. In Meloe {pi. 81, fig. 7), one of the elytra laps over the other at

the base.

The tribe Atrachelia have the head enlarged and deeply set ; they are in

general dark-colored, living in dark places, and running slowly upon the

ground. A few of the families are bright-colored, and are found upon
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flowers. The families are : 1. CistelidcB; 'i^ Helopidce ^ ^^ DiaperidtB ; 4,

Tenebrionidce ; 5, BlajpddcE ; 6, PimeliidcB. Of these, the three first are

variously colored, and constitute AYestwood's sub-tribe Yaricolores. The
remaining three are black or obscure, and constitute the Melasomata of

Latreille.

The TenebrionidcB are well known from the meal bug {Tenebrio molitoT\

the round hard larvee of which, as well as the perfect insect, are found in

flour, sea-biscuits, &c., upon which thej feed.

The BlapsidcE of the United States occur in the region of the Rocky
Mountains, whence they extend to Texas.

The insects of the section Tetrameroj include those Coleoptera which have

four movable articulations to all the tarsi. They are very numerous, and all

of them are vegetable feeders, both in the larva and perfect state. They are

divided into three stirpes, of which the RJiincophora have the head produced

into a rostrum, and the antennae generally short and elbowed. The

Longicornia have long antennas and an oblong body ; and the Phytojyhaga

have a short round body and short antennae. There are many beautiful

insects among the Tetramera, but except among the Longicornia, they are

generally less than an inch long.

The liMncopho'ra {jpl. 81, figs. 65-76) are numerous in species, of which

about 8000 have been described in the great work of Schoenherr. The
mouth is situated at the end of the rostrum, which is sometimes very

slender, and as long as the rest of the body. The insects known as weevils,

which are destructive to various kinds of seeds, belong here, and the seeds

of a great many vegetables are attacked by peculiar species. The elytra

are often connate, or united in a single piece, and with the exterior parts,

they are often so hard that it is difficult to stick a pin through them. Some

are beautifully marked w^ith brilliant minute scales, which are favorite

objects for viewing with the microscope. The English have named several

of these diamond beetles^ on account of the appearance of these scales. The

divisions of Rhincophora by Schoenherr are here given, from the fifth

volume of his Genera et Sjpecies Curculionidum^ 1839. It will be observed

that his use of the words order
^
family^ &c., is peculiar to himself.

SUB-FAM. 1. GeNTTINI.

Okdo L Gonatoceei. Antennae geniculate, basal articulation received

into a groove in the side of the rostrum.

Legio 1. Beachyrhyxchi. Rostrum short and robust. Divisions

(Phalanx 1) : Brachycerides^ Entimides^ Pachyrliynchides^

Brachyderides., Cleonides^Molytides^ Byrsopsides ; (Phalanx 2)

Phyllohides.) Cydoraides.^ Otiorhynchides.

Legio 2. Mecokhynchi. Rostrum cylindric, lengthened, with the

antennae between its base and middle. Divisions : ErirJii-

nides^ Apostasirnerides (sub-divisions : Cholides^ Baridides^

Cryptorhyncide.s\ Conophorides^ Cionides., BhyncopTwrides^

Cossonides.

364



ARTICULATA. 161

Ordo IL Ortiioceri. AntenniB not geniculate, basal articulation not

very long, and not received into a groove in the rostrum.

Divisions : Tanaonides^ Ithyeerides^ Carnerotides^ Antliarhini-

des^ AtteloMdes^ Belides^ Apiouides^ RampMdes^ Cylades^

Ulocerides^ Oxyrliynclildes.

SUB-FAM. 2. SpURII.

Legio 1. Palpi liidden, very short, antennae geniculate and clavate,

tarsi pentamerous. Division : Dnjoplithorides.

Legio 2. Palpi hidden, antennae straight, not properly clavate, tarsi

indistinctly pentamerous. Divisions : Oxycorynides^ Bren-

thides.

Legio 3. Palpi exserted and filiform, tarsi distinctly tetramerous. Di-

visions : Bhinomacerides^ Anthrihides^ Bruchides.

Schoenherr excludes the ScolytidcB from tlie Bhynchophora^ and Westwood

places them at the end of them. They include various genera destructive

to forest trees.

The Longicornia {pi. 81, figs. 44-60) have the antennae long and

tapering, generally as long as the body, and not clavate ; the eyes generally

reniform, and the body elongated. The head is sometimes horizontal and

sometimes vertical, the front generally impressed, the prothorax varying,

being convex or flattened, transverse, globular, cylindrical ; spinose,

nodulous, or smooth
;
presenting in Acrocinus a movable spine (umbo) on

each side. The feet are generally slender, the tarsi clothed with short hair

beneath, and the third articulation cordate. Some of the females have an

ovipositor to insert the eggs in the bark of trees. They are graceful in

form, and many of them are brilliantly colored. Some run and fly with,

great facility, whilst others are tardy in their movements. Some are

deprived of wings and confined to the ground and low shrubs. Some fre-

quent fiowers and other forest trees, and the larvae of the latter are often

destructive to useful trees. The beautiful American Clytus pictus, a species

marked with yellow lines like^^. 51, is very destructive to locust trees, in

the branches of which the larva bores. It also destroys young hickory

saplings which have been cut for hooping casks.

The larva of Oncideres cingulatus lives within the dead branches of

hickory, eating the dead wood ; and to supply it with this food, the female

deposits the eggs in little perforations which she makes in the bark towards

the end of the branches, which she kills, by gnawing a groove entirely

round, through the bark and into the wood, which efiectually accomplishes

the object. The dead branch retains its position long after the dead insect

has left it. The upright stem is often thus attacked, when a lateral branch

shoots forth to supply its place, which may be similarly attacked the next

year, and this sometimes happens for four or five years in succession, so

that the top of a young hickory tree sometimes presents a curious and mu-

tilated appearance.

There are three families of Longicornia : Prionidoe^ CeramhycidcB^ and
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LepturidcB. Among the genera figured in plate 81, are Prionus {fig. 61),

Clytus {figs. 51, 52), Astynomus {fig. 54), Sajperda {fig. 56), Lejptiira {fig.

46), Molorchus {fig. 45). In the last the eljtra are very short, and the

wings are not folded under them. Serville is the chief authority in the

arrangement of the Longicornia. For the species inhabiting the United

States, the papers of Say, Haldeman, and Le Conte, may be consulted.

The Phytophaga is an extensive group of short and often polished and

bright colored insects which inhabit and feed upon plants, and many of the

species are destructive to garden vegetables. Latreille divided them into

Eujpoda (from the size of the posterior feet) and Cyclica (from their circular

form). The families are: 1.^ Sagridce ; 2, Crioceridce ; 3, Cassididce j 4,

Galerucidce ; 5, ChrysomelidcB. The first and second of these belong to

the Eujpoda.

In the ChrysomelidcB the antennae are eleven-articulate, and are inserted

in front of the eyes ; the head is small, and inserted in the prothorax, which
is narrower than the elytra. The colors are generally bright, and resemble

polished copper, gold, or steel. There are between six and seven hundred
species known. They abound in tropical climates, and are common in

temperate regions.

In the last section, Trimera {jol. SI,figs. 83-101), of the Coleoptera, the tarsi

have three movable and distinct articulations, with the addition of a minute

and immovable one. The species are of a small size, the body is short and

often hemispherical, and the antennae are short, with a tri-articulate club.

Some feed upon plants, some upon fungi, and others upon the genus Aphis.

The families are: Erotylidm {Clampalpi., Latr.) ; ^^Endomichidce {Fungi-

cola, Latr.) ; 3, Coccinellidce {Ajphidijyhagi.^ Latr.). To these some add the

PselojjphidcB, the characters of which assimilate them to the Brachelytra.

Earn. 1. ErotylidcB. These insects are sometimes placed at the end of

the preceding section, on account of their tetramerous tarsi. The antennae

have eleven articulations, they end in a comj)ressed club, and are usually

inserted in front of the eyes. The edges of the elytra are turned in upon

the venter laterally, and they are often marked with impressed points. They

live upon plants, and the great majority of the species belong to the

American continent. The genera Trijplax, Langitria, Erotylus., and Pacne.,

have representatives in the IJnited States.

Earn. 2. Endomychidce. These are found in fungi, both in the larva

and imago state. Their size is small, the antennae are eleven-articulate,

placed near the eyes, and they are larger than the head and prothorax

together. Mulsant terms them Sulcicolles, from the longitudinal grooves

of the pronotum.

Earn. 3. Coccinellidm {pi. 81, figs. 93-100). Tliis family includes the

little hemispherical insects known as lady bugs. They are of bright colors,

and are often marked with spots. When disturbed they emit a yellow fluid

from the joints of the feet, which was formerly supposed to be a specific for

the toothache. They feed upon Aphides, but the common large yellow

American species with the black spots {Coccinella horealis), eats cucurbi-

taceous plants both in its larva and perfect state. These insects pass the
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winter in crevices, or under bark, in little colonies. Mulsant has added a

considerable number of genera to the ianiil}-.

Order 5. Orthoptera. In this order (jyZ. 80, figs. TS-93) the anterior

wings (or teginina) are somewhat coriaceous and veined, with the inner

margins overlapping and not meeting in a straight line as in the Coleoptera.

The mouth is mandibulate, and much like that of the Coleoptera; the

mandibles and maxilhie are well developed, each of the latter being pro-

tected bv an external jointed galea. The labrum is transverse, the labium

four-parted, and with the tongue, labial palpi, and maxillary palpi, well

developed. The body is^generally long, the head vertical, the antennae

slender, and the thorax much as in the Coleoptera. In some cases the wings

are wanting, and sometimes they are so small as to be useless. Some have

the anterior wings only, and in one genus the posterior ones are alone

present. The feet are well developed, but whilst some forms are very

active, the movements of others are remarkably slow. The grasshoppers

are perhaps more destructive to growing vegetation than any other family.

The Mantldce eat other insects, and the Blattldce or cockroaches destroy

both animal and vegetable substances. The Orthoptera are generally of a

large size, and although in bulk they probably do not surpass the gigantic

beetles, in the length of the body and the expanse of their feet and wings the

Phasmidce much exceed them, some of them being eight or ten inches long.

The OrtJioptera are much less numerous in species than the Coleoptera,

although in the number of individuals they are at times extremely abundant.

There are six families: 1, ForficuUdte ; 2, Blattldce; 3, Mantidm ; 4,

Pliasinid<2 / 5, GrTjUidfAi / 0, Locustidce / 7, Acridiidce.

Fam. 1. Forficididce. This family is considered an order by some
authors, under the name of Derniaptera^ t*cc. They resemble {Forficula.^

pi. 81, figs. 1, 2) the Brachehjtra^ having a slender body, and the elytra

short, but they diiFer in the organs of the mouth, which correspond to the

type of the Ortlioptera. From these they differ in the wings, which have a

peculiar structure, and in the peculiar pincer-like organ at the extremity of

the abdomen. The wings fold both longitudinally and transversely to bring

them under the elytra. They are active, and feed during the pupa state, in

which they resemble the typical Orthoptera. They run and fly well, live

in damp places, and feed upon vegetable food. In Europe they feed upon

flowers, and are considered a great pest by gardeners, but the American

species seems not to destroy anything valuable, nor is it popularly known
by any name. Forficula sits over her eggs and carefully watches the young

when they appear. The larva3 resemble the adults, but they are without

wings, whilst the pupse sl:ow indications of them in an undeveloped state.

These insects are trimerous, and the antennae are long, slender, and comj^osed

of many articulations. Some authors admit but one genus in the family.

Fam. 2. Blattldce {Blatta^ pi. ^0.,fig. 93). The family of the cockroaches

has the body depressed, the head more or less hidden under the prothorax, the

elytra horizontal, with the inner edges passing over each other; the antennge

are long and setaceous, the feet cursorial, the tarsi five-articulate, and the

apex of the abdomen with two slender appendages.
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The wings of this family are generally better developed in the male

than in the female, and the latter has a wider abdomen, with one or

two segments less than in the male. The eggs are contained in a capsule

resembling a small bean, with one edge serrulate, and this the female carries

at her abdomen for some time.

These insects are nocturnal, hiding by day and roaming about in search of

food at night. In houses they are most abundant about fireplaces. They

infest ships, which have distributed several species over the world, so that

it is difficult to tell the original country of some of them. In tropical regions

they are extremely troublesome, from their voraMty and their numbers.

Fam. 3. Mantidce {figs. 90, 91). Body lengthened, prothorax longer

than in the remaining thoracic portion, anterior feet raptorial, tarsi five-

articulate, antennae sometimes pectinate, apex of the abdomen with two

slender appendages. They are carnivorous, and seize their prey with the

anterior feet. The wings are horizontal, and the elytra in the males are

larger and narrower than in the females. They remain stationary, waiting

for their prey, their prothorax and raptorial feet raised as if in the attitude

of supplication, whence they have been called praying insects, and Mantis
religiosa {pi. 80, fig. 90) has received its trivial name from this circum-

stance. They are pugnacious, and when confined together will eat each

other. The Chinese make them fight for amusement, and it often happens

that one will cut off the head of its antagonist by getting its neck within

the grasp of one of its raptorial feet. The eggs are deposited in a single

body, and covered with a gummy mass which hardens in the air. The Qgg
mass of Mantis Carolina^ of the Southern United States, will serve as an

example. In Emjpusa {E. gongylodes^ pi. 80, fig. 91), the antennae are bipec-

tinate in the male, and setaceous in the female. This genus is remarkable

for the leaf-like expansions upon the feet.

Fara. 4. PTiasmidce {pi. SO^ figs. 89, 92). Here the elytra are rudimen-

tary, the prothorax shorter than the remaining thoracic portion, the antennae

setaceous, all the feet ambulatory, and the tarsi are usually pentamerous.

These insects are phytophagous, and live upon trees ; and they present some
very curious forms. Some species have wrings, whilst others have not the

least rudiment of them. In the species which have large wings their

anterior margin is thickened, and covers the inner fan-like portion like the

outer stifi* edge of a fan. Some of these have been named walking-sticks

from their resemblance to a stick. Cyphocrana gigas {fig. 92, from the

Moluccas, is ten inches long. The foliaceous expansions upon the feet of

the genus Phylliuin {P. sicGifolium., fig. 89), and the shape and color of the

wrings, give it the appearance of a leaf, whence its scientific name, that of

walking leaf, sometimes given to it in English.

Bacteriafem.orata^ figured in Say's American Entomology, is found from

Pennsylvania to Carolina, upon chestnut trees, the leaves of which it eats.

The eggs resemble certain seeds ; they are mature in autumn, and they are

probably laid upon the ground. This is generally a rather rare insect, but

Dr. Hiester has discovered that they occur in great numbers in the

Monocasy hills in eastern Pennsylvania. He says :
" In the latter part
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of September, 18-40, I observed, at a great distance, the forest on the

Monocasy hills to be stripped of its leaves, and to have a peculiar brown

appearance. On inquiry, I was told that within a month or six weeks

myriads of strange insects had suddenly made their appearance, and were

voraciously devouring all the leaves of the forest trees. I had learned, a few

days previously, that some insect was committing great ravages on the forest

trees at the distance of twenty-four miles in the opposite direction. Indivi-

duals from both localities being procured, were fonnd to be the same insect,''

Fam. 5. Gryllidce {pi. 80, figs. 86-88). The family of the crickets were

included by Linnneus in his great genus Grylliis., and on this account there

is some confusion of names. This family was named Gryllides by Latreille,

and Achetidce by the English. The antennae are long and filiform, the tarsi

generally trimerons, and the abdomen terminating wdth two long setae. In

the crickets the males produce a monotonous stridulating noise, by rubbing

together a peculiar apparatus upon their elytra. Although they have a

general resemblance to the grasshoppers, they differ in their habits, being

altogether terrestrial, and having the power of burrowing to a greater or

less extent. They run well, but do not leap as well as the grasshoppers.

The true crickets generally remain in their burrows during the day, and

search for their food at night. In some countries they infest houses, particu-

larly the kitchens, where they are attracted by the warmth. They seem to

live both upon vegetable and animal food. The crickets are referred to

the genus Gryllus^ Linn. {pi. 80, figs. 86, 87), although the English ento-

mologists use the Fabrician name Aclieta.

Gryllotcdpa {fig. 88) is a genus in which the anterior feet are short and

broad, and adapted for digging, like those of the mole, and like this animal,

they burrow^ beneath the soil, forming a small bridge which marks their course.

In Europe it is regarded as a noxious insect, but the American species seems

not to be known to horticulturists.

Fam. 6. Loacstidce. Variations of this family name are used by the

French and Germans, but the English name them Gryllidce^ and the

Gryllidse they name Locustidce^ apparently for the purj^ose of making a con-

cession to the vulgar name locust.^ as used in England. In this family the

antennae are setaceous and very long, the wing-covers deflexed, the posterior

feet very long and adapted for leaping, the tarsi tetramerous, the abdomen
with a pair of small filiform appendages, that of the female having a sharp

flattened ovipositor. The males make a loud stridulation by means of their

upper wings, near the base of which is a plate of a peculiar construction

for this purpose. Locusta viridissima {pi. 80, fig. 85), the cigale of the

French, is a noisy European sj^ecies, and the Platypliyllum concavuin

or Catydid., is a familiar American example. Decticus apterus {fiy. 83).

D. "cerruGivoTiLS {fig. 84), are European species ; Poccilocera raorbillosa

{fi.g. 82) is from the Cape of Good Hope. These insects are more arboreal

in their habits than those of the next family, and from the fine green color

of many of them, they are easily overlooked among foliage.

Fam. T. AcridiidoB {pi. 80, figs. 78-81). This family is named Acridiens

by the French, Locustidce by the English, and by Burmeister Acridiodea.
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Tlie body is flattened and robust. The antennae are short, the posterior

tfefit saltatorial, the tarsi trimeroiis, the abd'omen has two very short

ap|).ejidages, and that of the female is without a prominent ovipositor.

Tkeae insects produce a stridulation by rubbing their hinder thighs against

the wing-covers, and the large common species of the United States

{(Edipoda 'Carolina)^ which is found in dry places, such as dusty roads, may
be seen hovering a yard or two above the ground over a single spot, the

Avings then producing a fluttering sound which is not heard in its ordinary

flight. This species is brown, with the wings black, margined with yellow,

Aerldiuon cristGium {fig. 81), CEdipoda stridula {fig. 78), 0. coerulescens

{fig. 79), 0, wAgratoria {fig. 80). The last is two inches long, and inhabits

central, southern, and eastern Europe, w^here it occasionally commits great

ravages upon the vegetation. Various species are abundantly distributed

ov^er various parts of the world.

Oedee 6. I^Teueoptera {jpl. ^^.^figs. 51-76). This is a somewhat irregular

niandibulate order, the characters presented by it being varied, and on this

account various modifications have been proposed for it. In the Libellulidoi.,

the trophi make an approximation to those of the Orthoj)tera, to which the

order has been united by Erichson, whilst Kirby separates the Trichojptera

5is a distinct order. The antennae are generally setaceous and short. The

tfbur wings have usually reticulate nervures ; they are generally of equal size

;and consistence, and the posterior pair is not generally folded. The pupa

is sometimes active and sometimes quiescent. The larvae are hexapod,

mostly predaceous, and they are either terrestrial or aquatic.

Blanelaard divides the order into nine tribes, named after the genera

Termes.^ ETiihia^ Psocus^ Perla^ Ephemera.^ Libellula.^ My7''}neleon^ PapKidia.,

rand. Phrygafhea^ the last belonging to one section, and all the rest to

another. Westwood (who considers the TricJioptera to be a distinct order)

adopts the following arrangement : 1, TermitidcB ; 2, Psocidce; 3, Perlidm;

1, EpTiemeridiB ; 5, LibellulidcB ; 6, MyroneleonidcB ; 7, Hemerobiidm ; 8,

Sialidm; 9, Pom^wpidm ; 10, PapfiidiidcB ; 11, Mmitispidm.

The Thripsidoe {pi. 80, fig. 51) form a group of small extent, which

Burmeister includes in his great order Gymnognatha. The species

are minute and linear, with four narrow and equal wings, deprived of

nervures, strongly fringed with long hairs, and not folded. The mouth is

vnaiidibulate, the tarsi dimerous and ending in a vesicle, as in some of the

lower Arachiida. They are considered hurtful to plants, and it is probable

that an American species attacks the human skin, causing an itching like

that of Simulkim. The pupae are active, and their afiinities are with the

W-europUra. There are various species in Europe and America. They

form Haliday's order Thysanoptera^ and include a number of genera.

The TermitidcB include the genus Terines {pi. 79, fig. 56, a^ h^ c, d) or

white ant, which presents many curious features in its economy. The body

is white and oblong, the antennae short and moniliform, the eyes lateral,

the stemmata two in number, and the mouth mandibulate, resembling

that of the OrthopUra in having a galea ; and the tarsi are four-articulate.

They live together in societies composed of various kinds of individuals.
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Besides the male and female, there are some with a large head and inandiljles,

which are the soldiers, named neuters by Latreille. Pupro with the win^s

folded under the integument, are sometimes seen, and the great mass is made
up of aj)terous individuals, which, from occurring of all sizes (some of them

being very small), must be larvse. They are active in all their stages, and

the larvae present the curious fact of being the general workers of the

colony. In the American Termesfrontalis^ Ilald., the pupa^ take their final

form in the spring, when they take wing in the morning in great numbers.

In a few days the wings drop oif, and no winged individuals are seen. This

species works galleries in logs and stumps of trees, and is equally abundant

in localities suited for ants, or beneath stones, when it forms galleries in the

ground, plastering them wnth a hard mixture of clay. They are never seen

out of their burrows except in the winged state. A species in "Western

Africa, T.fatalis {])l. ^i^^fig. 56c), builds conical nests ten or twelve feet

high, with turrets rising from the surface, and having the entrances beneath

the ground. When gravid, the female of this species {pi. ^d^fig. 56 <^) has

the abdomen many thousand times its natural size, being nearly three inches

long and three fourths of an inch in diameter, and containing about eighty

thousand eggs, which are discharged in twenty four hours. The female, at

the time of depositing her eggs, is walled within a hollow^ prison of clay

shaped like a flat apple or turnip, the margin of which is perforated with a

row of small holes through which the eggs are said to be ejected. A small

species in France destroys furniture, w^oodwork, and records, its presence

being seldom known until it is too late. T. frontalis has not been known
to appear about houses. Dr. T. S. Savage made extensive observations

upon T.fatalis^ which are detailed in the fourth vol. of the Proceed. Acad.

]^at. Sci.

The little apterous louse-like insect, Troctes jjulsatorius^ found among
books, belongs to the family of Psocidce. Perla Ucaitdata {pi. ^i^^fig. 67)

is a representative of the Perlidm.

The Ephemeridce {pi. 79, jigs. 70, 71, 72) are w^ell known by the four

wings with nervures in both directions, the anterior pair much the largest,

the organs of the mouth but little developed, and the abdomen ending with

long setae. The larvae live in the water, and the adults are fond of flying

in the air, rising vertically above a certain spot, then falling slowly Avith

their wings expanded. These insects were known to Aristotle and ^Elian,

w^ho named them in allusion to their short life, which in general extends

from three hours to a day, although by keeping the sexes apart they will

live from one to three weeks. When they leave the pupa state they fly ofl^

apparently perfect insects, but the succeeding night they cast oft' another

thin pellicle from all parts, including the wings, and this being found at a

distance from the water, and bearing a considerable resemblance to the

pupa case as it stands attached by the feet to various objects, conveys the

false impression that the pupae are able to walk a great distance before they

are transformed. Pictet of Geneva is the chief authority upon this

family.

The Libellulidce are composed of various genera, among which are
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Agrion {pi. 79, fig. Y3), Calepteryx {fig. 74), Libellula {fig. 75), and

jEsclma {fig. 76). They have the body slender, the wings large and

reticulated, the head, and particularly the eyes, large, the mouth well

developed, and they are of predaceous habits in the larva and imago state.

In the latter the feet are slender, adapted for standing rather than for loco-

motion, and they resemble the swallow in passing most of their time and
taking their prey in the air. They are sometimes found in forests, but

generally along water courses. The larv^ are aquatic, and the eggs are

deposited upon the water by the female, who allows the tip of her abdomen
to touch the surface at the time of exclusion.

Among the Mynneleonidoe, the genus Myrmeleon {M. libelluloides, pi.

79, fig. 60; M./ormicarius,fig. 61 a) is remarkable for the habits of the

larva {fig. 61 J), which forms a conical depression in the ground where the

earth is dry and pulverulent (the dust of decayed wood being preferred in

the United States). Beneath the bottom of this cavity the larva lies either

entirely covered, or with the mandibles exposed. When an ant or other

insect wanders across one of these pits, it slides down the sloping side, and

the particles which roll to the bottom indicate the ]3resence of an object,

upon which the larva, by upward jerks of the head, tosses up a little shower

of dust, which, falling on and around the intruder, carries it within reach

of its wily enemy. In Yirginia this insect is called a Aoodlhug, and the

repetition of this word over its opening in a half singing tone, is said to cause

the bug to come from beneath its cover, although it is probable that the

breath of the operator is the true cause. Ascalajyhus {A. harharus, pi. 79,

fig. 59) is remarkable for having the antennae knobbed, as in some of the

butterflies.

In the family Hemerobiidm, the larvse of CJirysopa {pi. 79, figs. 63,

61) are found upon plants, where they feed upon Aphides. Drepanepteryx

phcdoBnoides is remarkable for its resemblance to some of the small

butterflies.

The remarkable American genus, Covydalis belongs to the Sialidm.

The insects of this genus are of a large size, the mandibles of the male

resembling the horns of an ox. The larva is aquatic and predaceous.

In the Panorpidm {pi. 79, fig. 58), the head is produced into a rostrum.

Panorpa {pi. 79, fig. 58), Bittacus {fig. 57).

In the RapJiidiidcE {Raphidia, pi. 79, fig. 55), the prothorax is long and

the head flattened, presenting a distant resemblance to a snake.

The ManUspidce {Mantispa, pi. 79, fig. 51) have the body somewhat as

in Panorpa, and the anterior feet are raptorial, resembling those of Mantis,

with which they were classed by some of the earlier entomologists.

The Phryganeidoe {p>l. 79, figs. 65-69) constitute Kirby's order

Trichoptera, which is adopted by a considerable number of entomologists.

The body is soft, the wings are membranous, the posterior pair the larger,

and generally folded longitudinally, the anterior generally pilose (whence

the name of the order), and the antennae setaceous. The mouth is man-

dibulate, but is unfitted for mastication, and the mandibles are obsolete.

The pupa is inactive, and the larvae are aquatic, and generally construct
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a case with bits of gravel, sticks, or grass, which thej generally drag witli

them, but some of these cases are affixed permanently to stones. A few-

species form their cases in the shape of turbinated shells, and tliese have

been described as Mollusca. In most cases their food is vegetable. The

adults inhabit damp places near the water ; they run with tolerable ease,

but do not fly well. Ilydrojpsyche {pi. 79, fig. 65), Limnophihcs {fig. 68),

PKryganea {figs. (jQ^ 69).

Order 7. IIymenoptera {jyl. 79, figs. 1-53). In this order the body is

generally of a hard consistence, divided into three distinct portions. The

wings are fonr in number (although sometimes absent) with few nervures

;

in repose the tips cross each other horizontally ; and the posterior pair irs

the smallest, and attached to the anterior pair during flight by a row of

minute hooks. They have a pair of biting mandibles, membranous maxilloe,

with palpi, and a labium or tongue. The feet are well developed, and the

tarsi are generally pentamerous. The female has an ovipositor or sting.

The head and eyes are generally large, and the stemmata rarely absent. The

antennas are variable, but generally slender, and with thirteen articulations

in the male, and twelve in the female. The prothorax is much reduced,

and the mesothorax well developed for the insertion of the anterior wings.

The larvse are with or without feet, and the pupa is incomplete and

incapable of locomotion. The habits of this order excite more interest,

and their instincts are more striking than those of any other. The nervures

or veins of the wings (at least the anterior pair) are extensively used in

classification, each longitudinal or transverse part, and each intermediate

area or cell having its peculiar name.

The larvae of the Tenthredmidm (the only ones which have feet) bear a

considerable resemblance to those of the Lepidoptera. These feed upon

leaves, others feed upon the juices of living plants and animals in which

the eggs have been inserted by the mother. Some larvae feed upon animal

food placed near them by the adult, whilst others, like those of ants and

bees, are regularly fed by the neuters. The limbs of the pupae are free, but

inclosed in a filament. Adult Hymenoptera are mostly found upon flowers

and fruits, the mouth being adapted for taking fluids. In general they do

not feed much, and in a few cases they are without a mouth.

These insects fly and run well, and some leap w^ith facility. A few

simulate death when taken, bringing the abdomen in contact with the

thorax at such times. Some defend themselves by biting, and others by a

poisonous sting at the extremity of the abdomen, which can be extended or

retracted at will. They are of medium size, the largest species (as

Pompilus formusus^ Say) being much smaller than the large Coleoptera.^

Lepidoptera.^ or Ortlioptera., whilst the small species rival in minuteness

those of other orders.

Blanchard divides the Hymenoptera into thirteen tribes, with French

names, corresponding to the family names: 1, ApidcB ; 2, VespidcB ; 3,

EumenidoB ; 4, Orabro7iidcB ; 5, SpJiegidm; 6, Formicidce ; 7, GhrysididcB ;

%^ Chalcididce ; ^^ProctotrupidcB ; IQ.^ Ichneumonidce ; 11., Cynipidce ; 12,

SiriddcB ; 13, Tenthredinidce.
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Westwood, who follows Latreille pretty closely, adopts the following

arrangement

:

SECT. 1. TEEEBRAI^TIA, Latr. Abdomen with a saw or borer for

depositing the eggs.

Sub-sect. 1. Securifeka. Abdomen sessile, larvae feeding upon vegetable

matter, and having a well developed mouth. Fam. 1, Tenthredinidoe ^ 2,

Uroceridce.

Sub-sect. 2. Pupivoka. Abdomen pedunculated, having a borer, larva

without feet, having mandibulate trophi slightly developed, and generally

parasitic in other living insects.

Division 1. Spiculifera. Abdomen with an elongate plurivalve oviduct

;

larvae generally parasitic in other insects. Fam. 3, CynijpidcEj 4, EvaniidcB',

5, Ichneumonidoe ; 6, Chalcididce ; Y, ProctotrupidcB.

Division 2. Tubulifera^ Latreille. Extremity of the abdomen tubular,

retractile, and furnished with a minute sting. Larvae feeding upon the

larvae of other Hymenoptera, or upon dead insects deposited by the parent

of such larvae for the support of the latter. Fam. 8, Ghrysididm.

SECT. II. ACULEATA. Abdomen of the females and neuters armed
with a poison sting. Antennae of the male with thirteen, and the female

with twelve articulations.

Sub-sect. 1. Pk^dones, Latr. Basal articulation of the posterior tarsi

cylindrical, not dilated, nor formed for collecting pollen. Larvae feeding

upon other insects stored up, or upon animal or vegetable fluids provided

by the neuters. Fam. 9, Crahronidm ; 10, Larridce ; 11, Bemhecidce ; 12,

Sphecidm ; 13, Scoliidce ; 14, Mutillidoe ; 15, Formicidce ; 16, Fumenidce j

17, Vespidce.

Sub-sect. 2. Mellifeea, Latr. Basal articulation of the posterior tarsi

dilated and poUinigerous. Larvae feeding upon honey or pollen paste

deposited by the parent or collected by the neuters. Fa?n. 18, Andrenidce ;

19, Ajpidoe.

Fam. 1. TentTiredinidcB. In this family the body is short and sub-

cylindrical, the thorax robust, and bearing large wings with more numerous

areas than in the other families. The antennae are short, the mandibles

strong, and the maxillary palpi are six-articulate. The abdomen of the

female is provided with a pair of saws, which are regularly toothed, and

present various modifications, probably adapted to the nature of the material

to be sawed, as we know that the saws used in mechanical operations must

be varied according as the wood is wet or dry, hard or soft. The two saws

are applied together and worked with an alternate motion, one being drawn

back when the other goes forward, sawing a groove in tender bark, or in

leaves, in the latter case either beneath the ribs, or in the edge. In this groove

the Qgg is inserted. The young live either in galls which are the result of

the wounds, or, coming forth, they feed upon leaves. Some species do not

saw grooves for the eggs, but affix them to leaves and branches. The

larvae in this family have a close resemblance to those of the Lepidoptera,

having, like them, six thoracic feet ; but they have generally from twelve

to sixteen abdominal or false feet, whilst those of the former have not more
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than ten. Tliey are destructive to various cultivated vegetables, and sonie

feed upon the leaves of the pine.

Lophyriis {pi. 79, fig. 43) is remarkable for having the antennae niulti-

articulate, those of the male being bi-pectinated, and those of the female-

serrate. The larva of Z.pini is sometimes very destructive to the pines

in Europe. Nematus {fig. 44) has the antennjie slender and nine-articulate

in both sexes. The larvae have six true and fourteen false feet. They live

upon leaves and change in the ground, where they form a cocoon. Gimbex

{figs. 45, 47) has a heavy body, and the antenna? with five articulations, in

addition to a terminal club. The species are of rather large size, and some

of them are finely colored. C. americana is described by Dr. T. W. Harris

in his report on injurious insects.

Fam. 2. Uroceridce. The genus Urocerus^ Geoff., 1764 {Sirex^ Linn.,

1767), of which the European U. gigas {pi. ^k%.,fig. 42) is a good example,

is the type of this family. The body is lengthened, cylindric, and the

abdomen united by its entire base, and furnished in the female with a borer

for inserting the ^gg in living trees, chiefly of the resinous kind, to which

the larvae are at times very destructive.

Fam. 3. CynipidoB {figs. 48-53). This is a family of small insects, the

larvas of which are generally parasitic in plants, Avhere they cause the

excrescences named galls. The antennse are straight, and have from

thirteen to sixteen slender articulations. The female has a slender ovi-

positor, which is internal and spiral in a state of repose. The irritation of

depositing an egg in the plant causes an excrescence, and the continued

feeding of the larva upon its internal part continues to keep up the

abnormal action until a gall is formed, of large size, compared with that of

the little insect which finally leaves it.

Fam. 4. Evaniidm. In this family the posterior feet are the stoutest, and

the abdomen is afiixed to the metanotum. Fvania has a very small abdomen,

and is parasitic in the Blattce. Dr. Reinhardt found a species upon the

II. S. ship Constitution, in various parts of the world (including Cochin

China and Rio), where it doubtless accompanied the Blattce which infest

shipping. In the American genus Pelecinics^ the abdomen of the female is

remarkably long and slender.

Fam. 5. IchneumonidcB {pi. 79, figs. 32, 33, 37-39, 45). The body of

these insects is narrow, the antennse rather long, of numerous articulations,

and vibratile. The feet are long, and adapted for running, and the ovi-

positor straight. These insects are abundant in species and individuals, the

size varies considerably, but the greater part are small, and some are

minute. The larvae are the chief enemies of the Lepidoptera, under the

skin of the larvae of which the eggs are deposited by means of the ovipositor

of the female Ichneumon. The young feeds upon the internal parts of the

caterpillar, avoiding the vital organs, and by the time the young iGhneumon
has acquired its full growth, the caterpillar is ready to die. Sometimes the

caterpillar changes into the pupa state, from which the parasite makes its

appearance. A caterpillar may contain a single larva of an Iclmeumon of

a large size, or fifty or more small ones. They are not confined to Lepi-
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doptera, but attack Coleoptera, Diptera, and probably members of all the

orders. Among the Hemiptera, the Aphides are extensively destroyed by
minute Ichneumons. In some cases a parasitic Hymenopter is itself

attacked by a smaller member of the same order. The eggs of insects and

spiders are similarly attacked, and spiders also. These insects are very

active, flying and running about in a restless manner, and vibrating the

antennas as if excited. In their perfect state they are found upon flowers.

They are generally black or red colored, varied with white or red, the

middle of the antennae being often white.

Fam. 6. ChalGicUdce {pi. 79, figs. 34, 35). This is an extensive family

mostly of minute parasitic insects, many of which have bright or metallic

colors. In some forms the hinder femora are very thick, in some the

antennae of the male are branched, and in Leucospis {fig. 23), the ovi-

positor of the female, when unemployed, is turned up along the dorsum.

Fam. 7. Proctotrupidce. This family contains minute species, with

habits like the two preceding families. Some of them are so small, that a

number of them may be parasitic in a single egg of a butterfly.

Fa?7i. 8. ChTysidid(£ {Chrysis^ pi. Y9, figs. 24, 26). This is a family of

small, oblong-bodied, brilliant, metallic-colored insects, which have the

power of rolling themselves into a ball, or at least of applying the venter

to the thorax beneath. The abdomen is attached by a short peduncle, its

extremity has a tubular exsertile ovipositor, which is moved like the joints

of a telescope, and the termination is a sharp point. They are very active,

and may often be seen during hot weather upon fences or dry sand, vibrat-

ing their antennas and moving about. Westwood thinks the egg is deposited

upon the food intended for the larvae of other species, and of which it

deprives the proper owner.

Fam. 9. CrccbronidcB {Crdbro^ fig. 29). In this, the first family of the

Aculeata, the head is large and quadrate, the antennae short, the feet

slender, the anterior tibia with a pectinated spur, and the abdomen of the

female provided with a sting. The general color is some dark tint

varied with yellow spots. The adults frequent flowers, but feed their

young with insects. They gnaw holes in wood, in which they lay

their eggs, and a stock of provisions consisting of other larvae or adult

insects ; and we have on two occasions found dead branches of trees

(bored probably by members of this famil}-) fllled with Diptera, a single

species of the latter being taken in each case. The insects taken for the

food of the young are not killed entirely, but rendered torpid, so that they

may not decay before they are wanted. When the store is complete the

aperture is closed.

Fam. 10. LarridcB. This is a small family allied to the preceding
;
the

labrum is hidden, and the mandibles have a notch near the external base.

Fam. 11. BemleddcE. This is the smallest family in the order. The

mandibles are pointed, have an internal tooth, and the labrum is exserted.

It contains the genera Bemhex^ Monedula^ and Stizics. These insects lay up

a store of insects in the ground for their young. Some of the species of

Stizus are considerably larger than hornets ; of black or dark colors,
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generally ornamented with yellow spots. The common species of tlic

United States, S. speciosus^ Drury, kills and cai-ries oli" Cicada {pi. SO, Jiy.

7D)j)ru{?iosa^ a large locust much larger than itself, the locust, during the

attack (if a male), making a great noise with its sounding organs.

Fam. 12. SpliecjicU {pi. 1^, figs. 27, 28, 30, 31). Here the body is

elongated, the abdomen is attached by a long slender peduncle, and is

armed with a sting. The mandibles are slender and curved, and the feet

long, and generally fossorial. These insects are very active and restless,

running about dry places, or along water courses, keeping their wings in a

state of vibration. They suck the fluids of flowers, but the larvae are pro-

vided with animal food by the adult. Ammopliila sabulosa {fig. 31), which

seems to inhabit the United States as well as Europe, digs a hole in sandy

places, and stores it with spiders for the young. Pelopmus {fig. 30). P.

flavipes.) the mud-wasp of the United States, may be seen forming small balls

of mud along water courses, especially where cattle are watered, as there is

no grass present, and the earth and water meet gradually and nearly on the

same level, so that the ground is generally made wet a few inches from the

margin by the capillary attraction and the small ri23ples. When the ball of

mud (which is about an eighth of an inch in size) is ready, the wasp takes

it to its nest, which may be in a garret, or under the eaves of a house.

Here the nest is formed, a cell at a time, each afcer the first one being

attached parallel with the preceding ones, and generally (perhaps always) in

a horizontal direction, or nearly so. Sometimes a space of three inches in

length will be covered by allowing successive cells to be attached side by

side, but in other cases not more than three will be attached (perhaps to the

lower side of a rafter), and the succeeding ones will be attached or sus-

pended to these until the mass assumes the form of an elongated sub-quadrate

prism attached by one end. In rare cases the nest is built upon the upper

surface of a rafter. The cells are filled with spiders for the larvae, and then

closed with mud. The pupa is inclosed in a translucent yellow cocoon

resembling very thin oiled paper. Westwood (Introduction, ii. 207), judging

from observations made by W. W. Saunders, thinks that these construc-

tions are made by Eumenes ^ but if the latter is concerned, it is probably

the parasite, or the Pelopceus may take a cell already formed in preference

to building one. The United States species of Eiunenes are not known to

enter houses, where Pelopceus is constantly seen, although they may both

be found in the same vicinity out of doors.

Some authors separate Pompilus {figs. 27, 28), and some allied genera,

to form a separate family.

Fain. 13. Scoliidce. Some authors divide this family into two portions

(considered sub-families by Westwood) of which Scolia and Sapijga are

the types. In the former the antennce are short and curled, and the feet

thick and spinose ; whilst in the latter the antenna3 are straight and long,

and the feet thin. The first contains some large species. The European

S. flavifrons deposits its eggs in cavities in the earth occupied by the larva

of the large Coleopter, Oryctes nasiconiis {pi. 81, fig. 115), upon which

it lives.
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Fam 14. MutilUdcB. This family approaclies the FormicidcB (ants) in

general appearance, but the species are solitary, and provided with a long

curved sting which can be nsed very effectually, on account of the flexi-

bility of the abdomen. There are but two kinds of individuals, male and
female, the latter being apterous. The species inhabit hot and sandy

localities, and they are often covered with short hair, sometimes vividly

colored with red, yellow, and black. Mutilla {pi. '^^^fig. 1), Apterogyna

A- 2).
_

Fam. 15. FormicidcB {jpl. 79, figs. 3-9). This is the family of the

ants, in which the head is triangular, the antennae filiform, and elbowed at

the end of the basal articulation, the mandibles robust, the abdomen oval

and attached by a narrow pedicle, and the feet slender and cursorial.

These insects live in society in burrows of their own construction, which

are found in the earth, or in dead trunks of trees. Some form a rough hill

out of clay mixed with bits of vegetable material. Formica "inerdicola^ of

Brazil, builds a nest of dry horse excrement, upon the stems of reeds and

trunks of trees. A somewhat similar nest (figured in Kirby's Bridgewater

Treatise) is constructed upon the branches of trees by Myrmica IcirMi.

The Brazilian Formica elata of Dr. Lund makes a nest upon the trunks

of trees out of clay and leaves. A minute species of the United States,

which seems to be Myrmica domestica.^ is found in small colonies under

stones, but it occasionally takes up its residence in old galls upon oak shrubs,

entering by the aperture made by the retiring Cynips^ and adapting the

interior to its purpose. The same species swarms in some houses, both in

America and England.

A few individuals like workers, but with a very large head, are sometimes

found. Among the driver ants of "Western Africa, according to the obser-

vation of Dr. T. S. Savage, there are three or four kinds: neuters.^ soldiers.,

worlcers^ and carriers.

Besides the ordinary males and females, which are not numerous, the

societies of ants are made up chiefly of workers, sometimes named neuters,

which are abortive females without wings, of a smaller size and more indus-

trious habits than the others. These have all the work of the establishment

to perform, whether in building, collecting food, or taking care of the eggs

and young. The difference between a worker and a female is probably due

to a peculiar mode of feeding, as with the bees, w^here the larva, if a worker,

is transformed into a queen when accident deprives the hive of the latter.

The male and female are winged, but the wings are dropped after a certain

time, and the latter is larger than the former.

In cold climates the male and female ants die in winter, and the neuters

remain torpid, so that they do not require a stock of food. But under other

circumstances a store of food is collected. Thus an East Indian species

collects a great quantity of grass-seed, which is brought to the surface to

dry after the heavy rains of that country. Ants are fond of the liquid

matter exuded by the Aphides., and they frequent the trees where they are

found, for the purpose of getting it ; and by annoying the Aphis they can

cause it to fm-nish a globule. Certain species of Memhracis are treated
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similarly before they have attained their perfect state. Sometimes Aphides

are kept prisoners by the ants ; and we have observed a number of one of

the species which infests the roots of grass, in their natural position upon

the roots beneath a stone occupied as an ant^' nest.

In the genus Polyergus the moutli is not adapted for building ; and as the

economy of the nest must be carried on, tliey make jjredatory excursions to

the nests of two other species of ant, and take their young workers in the

pupa state. These assume their perfect state in the domicile of their captors,

and become the slaves of their communitj^, all the labor of building, col-

lecting food, and taking care of the young, ffilling to them.

St. Fargeau thinks that Polyergus exhibits the " perfection of instinct,"

being capable of laboring, ,but preferring idleness ; but Huber asserts that

they have no talent except that of war, and on placing some of them in a

glass with their pupa?, they began to die from want, until an individual of

Formicafusca was introduced, which preserved the remainder. In Europe,

a true working Formica makes slaves of two other species, although it

assists in the work ; and in the LTnited States the large yellow ant makes

slaves of the black ones, both being true Formicce^ and both working. (See

Westw^ood's Introduction, ii. 232.)

The habits of the driver ants of West Africa (which are the neuters of

the genus Dorylus) are carefully detailed in the Proceed. Acad. JN^at. Sci.,

iv. 196. They are very fierce, have no permanent abode, and live tempo-

rarily in crevices. They travel at night or in cloudy weather, and if

overtaken by the sun they protect themselves by an arch of earth made
adhesive by a fluid from the mouth. Without this they would die, the direct

rays of the sun killing them in two minutes. It being necessary to protect

the young in migrating, an arch is made of the bodies of the soldiers, which

interlock their jaws and feet for the jDurpose of forming it. They move in

great armies, and when they enter a house, rats, lizards, &c., and even

man, take their departure. They destroy large serpents, and domestic

animals confined in stables. Dogs and asses are afraid to leap over their

line w^hen on a march.

Fam. 16. Fumenidce. In this family the sexes appear in their ordinary

condition, and the species do not live in society. They resemble wasps, and

construct mud cells in which the Qgg is placed with insects, larvge, or

spiders, the aperture being then closed.

Fam. IT. Vespidce {])l. 79, figs. 20-22). This includes the wasps, which

in some points of their economy approach the bees, and like these, there are

males, females, and workers. Many of the species are black or dark

colored, varied with white and yellow. They are w^idely distributed, espe-

cially in w^arm regions, and they live in societies during the summer,

building nests of hexagonal cells, made of a paper-like material, and often

inclosed in a globular covering of the same material, as in the case of the

hornets. They feed upon insects, fruit, honey, and other materials ; and the

large American hornet, Yespa m,acidata^ often comes about houses to catch

flies. The larvge are fed by the adults, and wdien they are ready to assume

the pupa state they inclose themselves by spinning a convex cap over the
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moiitli of their cell. The fecundated females survive the winter, and each

commences a new colony, building cells, depositing eggs, and feeding the

young, until these are old enough to take part in the labors of the establish-

ment, which is about a month from the time the eggs are laid. Two or three

broods are raised successively from the same set of cells during a season.

The nests of Yesjya may be seen upon trees (where they are sometimes from
twelve to eighteen inches in diameter), or under the projecting parts of

houses. The small American species known as " yellow jackets," build

under ground
; and the " paper-wasp," Polistesfuscatco^ attaches its comb

(with the mouth of the cells downwards) to the branch of a tree, to the

shelving parts of houses, or beneath a stone which has a cavity under it.

Polistes {fig. 20), Yesjja vulgaris {fig. 21), Yespa crahro {fog. 22). A few
species of Polistes collect stores of honey.

Fam. 18. Andrenidce. In this family, which is allied to the bees in form,

there are only males and females. They are solitary ; the female digs a hole

in the ground where she deposits her eggs and a stock of j)aste made of

pollen and honey, the hole being afterwards closed.

Fam. 19. Apidce {pi. 79, figs. 10-18). The family of the bees contains

various groups diifering in their character and habits, ^ylocopa {X.

violacea.^ fig. 11) bores passages in wood in which the young are placed

with a quantity of pollen paste. In the United States, X. mctima bores in

the lower surface or edge of white pine structures, particularly about

houses. The species of Bomhus {figs. 10, 13) known as hiomlle hees.^ make
their nests under ground, in fields and pastures. The females (which are

not restricted in number) assist the neuters in working. The colony does

not remain together in the winter. Megacliile {fig. 12 «, male
; J, female).

Nomada {fig. 15) is distinguished by its bright colors, and Facera {fig. 16)

by its long antennae.

Apis mellifica {fig. 18 <2, female ; J, male ; c^ worker) is the common
hive bee. The male (or drone) is somewhat larger than the workers,

it is without a sting, the eyes meet upon the top of the head, the posterior

tarsi have the basal articulation lengthened, and not square, as in the

neuters, the thorax and abdomen are less distinctly separated, and the

wings are longer than in the female and neuter. There may be from six or

seven hundred to two thousand males in a hive, but this number is not in

proportion to the other inmates. The females have the wings abbreviated,

and the abdomen lengthened and provided with a curved sting, that of the

workers being straight. The antennae and feet are paler than in the

workers.

Eees collect honey, pollen, and propolis, the young being fed with a

mixture of the two former, whilst the latter (which is a mixture of one part

wax to four of resin) is used to stop crevices and make repairs. The wax
is a secretion between the segments of the lower side of the abdomen of the

workers, where it appears in the form of small scales.

When accident or death deprives a hive of its queen, great confusion

follows, but in a few hours several cells containing worker larvae two or

three days old are enlarged, and these young are supplied with the j^eculiar
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food given to queen larva?. Several new queens finally appear, and a

conflict ensues, till one only survives. If a strange queen is introduced

soon after the original one has been removed, it is surrounded and starved,

but never stung ; though if the interval of eighteen hours has elapsed, the

stranger Avill be at first sui'rounded, but afterwards allowed to go. If,

however, the hive has been twenty-four hours without a queen, the new

comer takes her place as queen. When two queens come together they

fiffht until one of them is killed.

Most of the eggs laid by the female bee are those of workers, until she is

about eleven months old, when two or three thousand male eggs are laid at

the rate of forty or fifty a day, and this generally happens in March and

April, a smaller amount of male eggs being laid in autumn. Whilst laying

the male eggs, the queen also lays the few which are to produce females,

and these are deposited in " royal cells" constructed for the purpose, of a

large size, and not placed in regular series like the others. These eggs

are not laid faster than one a day, and seldom to the number of twenty ; and

they are placed at once in the royal cells by the queen, who inserts her

abdomen for the purpose.

When the young females approach their adult state, the queen becomes

uneasy, she communicates her uneasiness to the workers, and in their con-

fusion they all go forth with the old queen, thus forming a new swarm ; but

as this occurs in fine weather when many of the bees are abroad, these,

upon their return, take care of the hive, and others soon leave the pupa

state.

The female eggs .(not being laid simultaneously) come to maturity at

difierent times ; and when the young female leaves its pupa state, it begins

to gnaw an aperture for its egress, but the workers prevent this for two days

by stopping the place with wax. When she finally emerges, she endeavors

to go to the other royal cells to destroy them and their inmates, but she is

prevented by the workers, and another scene of confusion ensues which, in

a full hive, ends in a second swarming. This reduces the workers so much,

that when another female emerges she cannot be prevented from destroying

the royal cells and their contents, so that she becomes queen of the hive,

although she may have to fight with others which emerge about the same

time. Small hives do not send off swarms, and in th;s case royal cells are

not made nor female eggs laid. After swarming the males are killed, and

being without a sting, they readily succumb under the stings of the

workers.

Yarions species of the bee are kept for the honey. That of Italy is

different from the Apis mellifica of ]N"orthern Europe and the United States.

Okder 8. Lepidopteea. In this order the metamorphosis is complete, the

antennse multi- articulate, the labrum and mandibles rudimentary, the

maxillse forming a spiral sucker, the labial palpi are large, the wings broad

with branching nervures, and having both surfaces covered with minute

scales.

These insects are known under the general name of hutterflies ; some

small species which destroy cloth in their larva state (or the larvae them-
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selves) are called moths^ and the species of Sphinx are named humming-
hirds. The body is generally clothed with a hairy covering, the eyes are

nsually large, and the steinmata, when present, are usually hidden by the

hair. The antennae present several tj^pes of form, but in their details they

offer some important variations from the simple types. The scales of the

Avings contribute much to the variety and splendor of the tints observable

in these insects, which probably surpass all the other orders in their

coloring. In a few the disks of the wings are without scales, leaving them
transparent. The distribution of the nervures in the wings varies, and is

'

now employed in classification. The wings are reduced in size, or wanting^

in some females. In some genera they are carried vertically over the back,

in some they are horizontal, and in others deflexed. The feet are penta-

merous, generally hairy, and in most cases of equal length ; but in some the

anterior pair are so much reduced in size as to be of no use in walking.

The liquids of flowers furnish the Lepidoptera with food, but in some
cases they require none in. the adult state.

In the larva state they are known as voracious eaters, under the name of

caterpillars. These have a mandibulate mouth, composed of a pair of

corneous mandibles, a pair of maxillge each with a small palpus, and a labium

with two palpi. They have six thoracic feet corresponding to those of the

imago, and a number of abdominal or false feet, varying from four to ten.

These are used chiefly for holding, and the former for walking. They
generally move forwards, but those of the Tortricidoe can move rapidly

backwards, and some, by bending and straightening the body suddenly, can

leap. Some caterpillars are smooth, some covered with hair, which may
be harmless, or with the quality of nettles, and it may be long or short, dense

or sparse, bristly or woolly ; and some of them have horn-like projections.

Some are ornamented with various bright colors ; some which feed upon

leaves are green, some found among lichens have their color, and others

which feed upon branches resemble a projecting stick, as if to prevent their

numerous enemies from readily recognising them. In a few cases the

caterpillar forms a case for itself, with which it moves about, and into which

it withdraw^s when danger threatens. In growing, caterpillars moult fre-

quently, and undergo various changes in color. They usually rest by day

and feed by night. Some are solitary and wandering, and some live in

society, either in large webs, or congregated upon a single spot. A few live

upon skins, hair, and wool, but the great majority of caterpillars feed upon

vegetables, including leaves, roots, seeds, and grain. The most acrid and

acid leaves are eaten by some species ; some devour almost every kind of

plant, and some plants feed various species. The pupa has the feet, &c.,

hidden, and is motionless, except that the articulations of the abdomen are

capable of moving. Some of these are inclosed in a silken cocoon, some

in a cocoon formed chiefly of the hair of the caterpillar, whilst others sus-

pend themselves without any exterior covering.

These insects are divided according to their habits into three sections by

Latreille : The first {Dmrna) include those which fly by day, and with very

few exceptions they have the antennge knobbed ; the second {Crejouscul(wia\
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those wliich fly by twillglit, and have the antennse gradually thickened ; and

the third {JVoctwnia)^ the night-fliers, in which the antenniX3 are usually fiirform.

These sections correspond respectively to the extensive Linnsean genera,

Papilio^ Sphinx^ and Phalcena. But the terms of these sections are not exact,

because some of the Crepuscularia and Noctnrna are day-fliers, and on this

account Boisduval applied the name Ehopalocera (meaning club-horned)

to the Diurna, and Ileterocera to the others, on account of their antennae

being variously formed. Blanchard names the latter Chalinojytera^ because

they (generally) have a kind of bridle to unite the posterior to the anterior

wings, and the former (the Diurna), Aclialinoptera^ because they v^ant this

contrivance. The Achalinoptera (or Diurna) he separates into five tribes :

Papilioniens^ Wymplialiens^ Eryciniens^ Hesperiens^ and Cydimoniens.

The Chalinoptera he divides into nine tribes ; GoMniens^ Sesiens^ Zy(/(^-

nie?is^ SpMngiens, Bombyciens^ Noctueliens^ TJraniens^ Phaleniens^ and

Pyraliens.

Westwood divides the Rhopaloceea into the families: 1, Pa/pilionidcB;

2, Heliconiidos, ; Z^ Nymphalidce ; 4^^ Er^ycinidoe ; ^^ Lycceiiidce; 6, Ilesperi-

idce; and the Heteeocera into: 1, Spliingidm ; 2, UraniidcB ; 3, Anthro-

ceridce (or Zygmiidce)) 4, Trachiliidm (or Sesiades^ Latr.) ; 5, Ilepialidm

;

Q^Bomhycldm; 7,Arctiidce; S, ZithosidcB ; 9, JVoctuida3; 10, Geometridw;

11, Pyralidce I 12, Tortricidce i 13, Yponomeutid(B j 14, Tineidce j 15,

Aliicitidce.

In the I^omenclator Zoologicus of Agassiz the following families are

admitted, but a uniform termination is not given : Papilionides^ Nyctcdidece^

Sphingides^ Sesice^ Zygcenides^ CJielonarii^ Bowhyces^ Woctuce^ GeometrcB^

Pyralides^ Tortrices^ Tinece^ Pterophorii.

Fam. 1. Pteropliwidm. This family includes several genera of small

insects remarkable for having all the wings deeply split into narrow pieces

which are fringed and resemble feathers, whence one of the genera has been

named Pterophorus (P. pentadactylus^ pi. 79, jig. YY). The rays of the

Avings can be folded over each other.

Fam. 2. Tineidco {pi. Y9, figs. 81-87). This is an extensive family of

small narrow-winged butterflies, with the rostrum generally rudimentary,

and the antennae ordinarily raised over the head. These insects are among
the smallest of the Lepidoptera, and although their colors are generally

sombre, many of them are beautiful objects. In their larva state various

species, as Tinea p)emoiiella {fig. 84), are destructive to clothing, feathers,

hair, and similar materials, which are used as food, and to construct a kind

of cocoon which the larva carries w^ith it. The larv^ of other species (as

Tmea granella^ fig. 81) feed upon stored grain.

Gallerea cereana {fig. 83) lives in beehives, where it destroys the honey

and causes the death of the bees. The larva seems to feed upon the wax.

Some authors separate Ilyponomeuta and a few other genera in wliich the

wings inclose the sides, and the posterior ones are the largest, and folded.

Ilyponomeuta {figs. 86, 87), Plutella {fig. 82), Lemmatopliila {fig. 85).

Fam. 3. ToTtricidcn {pi. 79, figs. 78, 79, 90, 91, 92). In this family the

wings are enlarged near the shoulder, a little deflexed, and when closed,
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forming a triangle. The larvse are naked, and have sixteen feet. They
feed chiefly upon leaves, the edges of which they roll up into a tube and
ilisten with silk. In this they readily move backwards and forwards.

The larva of Carpocajpsa jpomonella {fig. 79), known as the apple worm,
lives in apples, causing them to fall prematurely. Tortrix mridana {fig,

91) is very destructive to the foliage of oak forests. Tlie larvae of Coccyx

resinosa {fig. 78), and two other species, eat the buds and leaves of pine

trees in GeiTuany ; and being very abundant, they cause great damage.

SciajpMla literata {fig. 90), Halias jprasinana {fig. 92).

Fam. 4. Pyralidce {pi. ^^^figs. 80, 88, 89). These insects are of a small

size; in repose the wings generally form a triangle, and the feet are long,

particularly the anterior ones, which are often fasciculate. Hypena {H.

Tostralis.^ fig. 88) is found in grass ; and the larva, which has fourteen feet,

rolls the edges of a leaf in which it undergoes its transformations. Hercyna
{H. palliotalis^ fig. 80) has a stout body, the wings short and dark satin

colored, and the species inhabit mountainous regions in Europe. The larva

of JBotys {B. verticalis., fig. 89) has sixteen feet, and has the habits of that

of Hypena. The adult inhabits moist and shady places, and is generally

found upon the lower side of leaves.

Fam. 5. Geometriclm {pi. 79, figs. 93-101). The name of this family is

derived from the locomotion of the larvae, which, having often but four false

feet, and these placed at the posterior extremity, move by stretching the

body, holding by their thoracic feet, and then bringing up the posterior

portion, forming a loop with the central part ; and when the posterior false

feet have taken a new hold, the anterior part is again stretched forward.

Some of the larvae have twelve or fourteen feet ; they feed upon the leaves

of various plants; and like the caterpillars of some other families, they can

suspend themselves by a thread. The body of the imago is slender, and the

wings are sometimes irregularly shaped, and somewhat varied in their

coloring. They are nocturnal, and common in forests. When disturbed

during the day, they fly a short distance, and hide in the herbage.

The species figured in^^. 79, are Abraxis grossulariata {fig. 94:)^ Acidalia

hrumata {fig. 93), A. viridata {fig. 97), Boa/rmia Jiortaria {fig. 95),

Geometra papilionaria {fig. 96), Grocallis elinguaria {fig. 98), Fidonia

wa/varia {fig. 99), Ennomos syringaria {fig. 100), E. alniaria {fig. 101),'

Otirapteryx samhucaria {fig. 102).

Fam. 6. JSTocUddw {pi. 79, figs. 103-123, 129, 136) . In this family the'body

is robust, the tergum often with a bunch of hair, the antennae simple, but

sometimes pectinate or crenulate in the males, wings often declivent in repose,

and marked in many species with undulating lines. The larvae are generally

sixteen-footed, and live upon trees between leaves which they join with silk.

The pupa occupies the same places, or a cocoon upon or beneath the earth.

The distinctions between many of the genera are slight and difiicult to identify.

The mouth is well developed, and the maxillae long. The species figured

are Heliothis delphinii {fig. 103), Mamestra pisi {fig. 104), M. oleracea

{fig. 105), M. brassicm {fig. 107), Trachea atriplicis {fig. 108), 2"r. proncox

{fig. Ill), Folia chi {fig. 112), Acronycta rumicis {fig. 106), A. psi {fig.
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113), Miselia oxycanthoe {fig. 109), Plusia triplasia {fig. 110), P. gamma

{fijg. 118), Xilina exoleta {fig. 114), CucuUia umbi'atica {fig. 115), 0.

verbasci {fig. 116), Phlogophora meticulosa {fig. 117), Tri^yhmna pronuha

{fig. 119), Oatocala fmxini {fig. 120), O. pacta (fig. 121), C.sjponsa {fig.

122), G.paranympha {fig. 123), Scoliopteryx lihatrix {fig. 129), one of the

few species found in America as well as in Europe; Episema cmi^leo-

cephala {fig. 136).

Fam. 7. Bomhyddm {pi. 79, figs. 130-135, 137-151
;
pi. m.figs. 4-7).

This is the family of the silkworms, which contains some of the largest

and handsomest species of nocturnal butterflies. The mouth is in most

cases rudimentary, the wings in repose are either horizontal or deflexed, and

the antennae bi-pectinate in the males. The larvae have sixteen feet ; they

feed upon leaves, and spin a silken cocoon out of a single thread, with the

aid of a gummy matter, which soon hardens. Several species are reared for

the silk, and this valuable material might be furnished in greater quantity,

were it not that in some cases warm water will not dissolve the gum of the

cocoon as it does in Bomhyx mori {pi. 79, fig. 149), and in others the silk

is so intermixed with leaves, and wrapped about branches, that there is a

difficulty in unwinding it. Some of the larv£e are gregarious, living together

in large numbers, spinning webs upon trees, and often destroying vegetation.

Some of the large members of this family, as the Chinese Hyalophora atlas,

have a bare space in the wings which is as transparent as mica. In others

this is replaced by colored spots.

Cossus ligniperda {pi. 79, fig. 135), is three inches or moi^in the expanse

of the wings ; its color is whitish varied with brown, and streaked with black.

The larva burrows in the living wood of willows, poplars, and ash, feeding

upon the chips which it separates with its powerful jaws. It grows three

years in the larva state, when it becomes a pupa in one of its galleries, in a

cocoon made of silk mixed with fragments of wood.

Clisiocampa castrensis {pi. 79, fig. 14:6), C.neustria {fig. 147), Eriogaster

lanestris {fig. 150), Pmcilocampa populi {fig. 140), Lasiocampa ricbi {fig.

151), Notodonta camelina {fig. 130), N'. ziczao {fig. 134), Cerura vinula

{fig. 148), Orgya antiqua {fig. 133), 0. fascilena {fi^. 137), Liparis

cJirysorhma {fig. 141), L. dispar {jig. 142), PygcBra hucephala {fig. 128),

Clostera curtula {fig. 138), Demas coryli {fig. 139).

Lasiocampa quercus {pi. 80, fig. 1), Dendrolimiispini {fig. 2), Odonestis

potatoria {fig. 3), Gastropacha quercifolia {fig. 5), Aglia tau {fig. 6),

NagelfieckofhusstraucKrotTibuclienspinner.

Fam. 8. Arctiidoe. This family is named Chelonides by Boisduval, and

is recognised by the spotted abdomen, and the bright colors of the wings,

particularly the inferior ones. Westwood places Notodonta and its allies in

this family, whilst Boisduval and Stephens place them in a distinct one.

The genus Arctia, as given here, admits of a division into various sub-

genera.

Callimorpha jacoboiCB {pi. 79, fig. 124), Arctia fuliginosa{fig. 125), A.

mat/ronula {fig. 126), A. dominula {fig. 127), A, purpurea {fig. 131), A.

lubridpeda {fig. 132), A. hera
{fi^g. 143), A. caja {fig. 144).
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Fam. 9. ZygcenidcB. This family is sometimes namea AntJiroeeridcB^

but as the genus Zygcena^ Fabr., 1775, has priority of Anthrocera^ Scopoli,

1777, it must be preferred. The generic name Zygoena^ applied to a fish

hy Cuvier, in 1817, can have no influence against the former name. The

members of this family resemble Sesia and jEgeria in being diurnal fliers,

and in some the antennge are terminated in a club. The wings are narrow,

and have numerous nervures, and the feet and maxillae are long. Tliey

are of small size and bright colors, and their movements are sluggish.

ZygcBna filijpendulm {pi. SO, Jig. 8) has the upper wings black, spotted

with crimson, and the lower ones of the latter color margined with blue.

Its expanse is an inch or more. Europe.

Fa?n. 10. TrocMludce. The insects of this family are day-fliers, and bear

some resemblance to Sesia {pi. SO, Jig. 9), but the body is more slender, and

the movements are more sluggish. Some of them are gaudily colored, and

have naked wings, which, with their form, give them a general resemblance

to Hymenoptera and Diptera, whence have been derived the trivial names
of Sphecia apifoivnis, TroGhilium vespiforme, spTiegiforme, culiciforme, and

many similar ones. The larvae bore under the bark and in the wood of

trees, which they sometimes damage, as in the case of the American Egeria

exetiosa, which destroys peach trees by attacking them below the surface

of the ground. In this species the wings are transparent in the male alone.

A closely allied, but smaller species {Trochiliurii cerasi), causes rough

excrescences upon the branches of cherry trees in the United States.

Fam. 11. Sphingidm, {pi. SO, Jigs. 10-21). These have a robust hairy

body, the abdomen conical, the antennae thickened towards the end, and

prismatic ; the rostrum is in some cases longer than the body, and the wings

are narrow and strong, with the posterior pair small. Their flight is rapid

and well sustained, resembling that of birds ; and as the common words

bird Sind Jish are applied in a general and not in a technical sense, the

common name of these nocturnal butterflies is Jiumming-hirds. The species

fly from flower to flower, in the dusk of evening, balancing themselves on

the wing in front of a flower, and without alighting, inserting their rostrum

and sucking the honey. A similar mode of taking food, and an equally

rapid flight, being subsequently observed in the class more generally known
as birds or fowls, the term Jiwmning-Mrd was extended to the genus Tro-

tihilus among feathered vertebrate animals. The larvae have sixteen feet,

and often a curved horn near the posterior extremity. They often raise up

the anterior part of the body, giving somewhat the appearance of the

Egyptian sphinx, which has become the name of one of the genera. The

larvae known as the tobacco-worm, which eat the leaves of growing tobacco,

are those of Sphinx. The imago is often found about the flowers of Datura

stramonium (or jimson weed). The posterior wings have a projection which

passes through a ring upon the anterior ones, tending to keep the two

together.

CTimroGampa {Ch. nerii, Jig. 21) is remarkable for the structure of the

larva, the head and anterior part of the body being retractile. As in

Macroglossa, the cocoon is placed upon tlie ground. Deilephila {D. euphor-
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hiw.^ fig. 12 ; D. elpeno7\ fig. 13 ; D. celerio^ fig. 14). The maxillae are not

very long in this genus. Sphinx {S. pinastrl^ fig. 11 ; S. ligustri., fig. 16 ;

S. canvolvuU^ fig. 17). In this genus the spiral maxillae are very long, and

the antennee somewhat lengthened, and hooked at the apex. Most of the

caterpillars have oblique pale stripes upon the sides, and a horn near the

posterior extremity. The pupae have the i"ostrum case detached, and form-

ing a hook. They change in the earth. SpJiinx Carolina and S. quinfjtie-

mucidata are common in the United States. Aclterontia atrojpos {fig. 15)

is the largest member of this family in Europe. It is known by a mark

upon the thorax in the shape of a human skull. Smerinthus {S. tilice^ fig.

18 ; S.pqpuli, fig. 19 ; /S. ocellata, fig. 20) has the maxillae very short, and

the outer margin of the anterior wings irregular. The species are of slug-

gish habits, and do not feed upon the wing. The larva enters the ground

to change, and the pupa is without the hooked rostrum case. Dr. T. W.
Harris has published a valuable paper upon this family in the 36th vol. of

the Am. Jour, of Science.

Macroglossa {M. stellatariitn^ pi. 80, fig. 10) is a day-flying genus having

a tuft at the end of the abdomen. Its habits on the wing are those of

Trochilus^ w^ith which it may be readily confounded.

Sesia fuciformis {pi. 80, fig. 9). This small group has no characters

sufficient to separate it from the SpMngidce., with which Westwood unites

it. Sesia has the wings transparent, and the body robust and hairy. The

species fly about flowers in the bright sunshine. This genus difl'ers but

little from Macroglossa., and both are called humming-birds.

Fam,. 12. Uraniidm (or N'yctaloidecB). These splendid insects have the

general appearance of the diurnal Lepidoptera, except that instead of having

the antennae knobbed, the basal half is filiform, and the remainder gradually

thickened, and then tapering to the point. The discoidal cell of all the

wings is open. The chief color is a bright golden green, mixed with black

and sometimes red. They fly during the day ; and their flight is high and

rapid, so that they cannot readily be taken except by rearing them from the

larvae.

Fa7n. 13. Papilionidm^ Diiiriia^ or Rliopalocera. This family contains

a great many large and beautiful insects which fly about in the brightest

sunshine, but become dull in damp and cloudy days. They are sometimes

of a large size, the expanse of the tropical genus Omithopterus reaching ten

inches. The colors are at times very gorgeous, reflecting like polished

metal. The patterns are very various, composed of stripes, spots, or rings.

Sometimes the lower surface of the wings difl'ers but little from the upper

one, but in other cases the pattern is very distinct. In most cases, the

upper surface presents the most variety, and the brightest tints. The

coloring is sometimes uniform through certain genera and groups : Colias

being yellow and white, with the margins of the wings black ; Polyom-

matus., blue ; and Argynnis fulvous, with black spots above and silvery

ones below. Butterflies seldom live over one season, but a few survive the

winter and appear early in spring. Some are solitary, and others grega-

rious. The genus Papilio is very extensive, containing about three hundred
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species. It is well represented in the United States, where it includes the

large diurnal species. One of the most common is Papilio turnus^ which

is yellow, ornamented with black stripes, like j?Z. SO, fig. 48. The posterior

edge of each posterior wing has a spatulate projection.

The group to which Jlesperia {IT. malvarum, pi. 80, Jig. 22) belongs,

sometimes have a small hook at the end of the knob of the antennae, and

the discoidal cell of the inferior wing is open. They fly about with a

succession of jerks, and when they sit, the lower wings are held in a

horizontal position. The larvae are smooth, with a large head. That of

Eudamfiis tityrus is green with the head rufous. It feeds upon the leaves

of Robinia.

Lycc&na hippothoe {pi. 80, fig. 23), Polyommatus a/rgiolus {fig. 24), P.
a/rgtts {fig. 25), Theda quercus {fig. 2Y), T.primi {fig. 28), T. hetulcB {fig.

29). These insects (the lAjccBnidce of Leach) are small and slightly made,

with delicate marks and spots, the colors pale beneath and dark above, as

brown in Thecla, coppery in Lycaena, and blue in Polyommatus.

Argynnis papJhia {pi. SO, fig. 30), A. aglaia {fig. 31), Vanessa c-alhum

{fig. 32), V. atalanta {fig. 33), V. icrticce {fig. 34), Y. antiopa {fig. 35), Y.

cardui {fig. 38), Y. orithia {fig. 41), Y. io {fig. 42), Apatura iris {fig. 37),

Hipparchia semele {fig. 39), H. galathea {fig. 40), H. pampJiilus
{fig. 43).

These constitute a group, considered a family (l^fymphalidae) by sorcie.

They are finely ornamented, and the inferior surface is often marked with

eye-like circles and silvery spots. The anterior feet are rudimentary.

Gonepteryx rhamni {pi. 80, fig. 44), Colias Tiyale {fig. 45), Pontia

ca/rdamines {fig. 46), belong to Westwood's sub-family Pierides.

Dorites apollo {pi. SO, fig. 4Y), Papilio podalirius {fig. 48), P. machaon

{fig. 49), P. mneus {fig. 50), are typical members of the family.

Ojrder 9. He^opteea {pi. 80, figs. 52-77). This order is distinguished

by the compound rostrum formed for piercing and sucking, and of which

the lower lip incloses the mandibles and maxillae, which are in the form of

bristles. These insects live upon vegetable and animal juices, those w^hich

feed upon the former being the most numerous. The Linnaean name
Hemiptera indicates a character which some members of the order possess,

namely, a thickening of the basal portion of the anterior wings, whilst the

remaining part is thin and transparent. Fabricius and Burmeister reject

this name as inapplicable, and apply one (Rhynchota) founded upon the

character of the mouth. The larva and pupa are active and take food at

all times, so that the metamorphosis is not complete.

This order is divisible into two sections, according as the wings are of a

uniform or varied texture ; and this slight distinction has been taken as a

sufficient basis to form these sections into orders named Homoptera and

Heteroptera.

Blanchard divides the order into eight "tribes," of which the four first are

homopterous and the four last are heteropterous, as follows : Cocciniens,

Aphidiens, Fidgoriens, Cicadiens, Nepiens, Peduviens, Lygeens, Scutelr

leriens.
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Burmeister divides the Bhynchota into tribes and families, as follows

:

Tribe (1). Fam. 1, Fedimlina.

Tribe (2). Fam. 2, Coccina.

Tribe (3) Piiytophthires. Fam. 3, Ajphidina ; 4, Psyllodes.

Tribe (4) Cicadina. Fam. 5, Cicadellina ; 6, Memhracina ; T, Fulgo-

rina ; 8, Strididantia.

Tribe (5) Hydrocores. i^am. 9, Notonectid ; 10, Ne/pini ; 11, ^r^Z^'w-

Tribe (6) Geocores. Fam. 12, Ilydrodromici ; 13, Riparii ; 14, i?<?6?i/-

mm; 15, Memhranacei ; 16, Casjpini ; 11 , Lygceodes ; 18, Coreodes ; 19,

AYestwood, who admits the Ilomojptera as a distinct order, divides them

as follows :

Section 1. Trimera. i^(zm. 1, CicadidcB ; 2, FulgoridoB ; 3, Gercc/pidm,

Section 2. Dimera. i^(zm. 4, Psyllidce ; 5, Aphides j 6, Aleurodidm.

Section 3. Monomera. i^am. 7, Coccidce.

The Heteroptera he distributes as follows :

Section 1. Hydrocorisa. Fam. 1, NotonediidcB ; 2, Nepidm.

Section 2. Aurocorisa. i^^^zm. 3, GalguUdce ; 4, Acanthiidce; 5, i^-

drom,etridcB ; 6, Reduviidce ; 7, Cimicidce ; 8, Tingidw ; 9, CapsidoB ; 10,

Lygceidce ; 11, Coreidm ; 12, SGutelleridce.

Fam,. 1. Coccidce. The principal genus of this family is Coccus, one of

which {Coccus cacti, pi. 80, ^^. 54 (3^ 5) has been named cochineal in

commerce. This family was named Gallinsectes by Latreille, on account

of the resemblance which the female bears to galls, neither wings nor

articulate structure being present, the inert oval or hemispherical body

being attached during life to the branch of a tree. They affix themselves

by means of their rostrum, which is inserted so as to reach the sap, and

their rudimentary feet when these are present. They resemble the lower

Crustacea in having a retrograde metamorphosis, the larvae being active

and capable of moving about to select a place upon which to affix them-

selves. The young remain for some time beneath the dead body of the

female, which is well adapted for their protection. The males are active

and winged, and their antennae are longer than in the females. Some
genera secrete from the skin a waxen or cottony substance which covei-s

the body, and is often blown off by the wind in little flakes. In some

genera the females are active.

Some of these insects increase rapidly, and are very hurtful to vegetation.

Coccus cacti, on account of its beautiful crimson color, is used as a coloring

material, and is extensively cultivated for this purpose, particularly in

Mexico, its native country. It has been introduced into the Canary

islands, Spain, Algeria, and St. Domingo, and it is cultivated in Guatemala
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and Honduras. It is probable that it would flouiish in the southern United

States wherever the species of cactus suitable for its food are found.

Humboldt calculated the annual amount of cochineal imported into Europe

to be 800,000 pounds, and it requires about 70,000 insects to make a

pound. Lac (or shell lac), which is used in making sealing-wax, varnishes,

&c., is the product of a coccus. Manna has a similar origin ; and a white

wax is collected from another species. Lecanium {figs. 52, 53), Dorthesia

{fig. 56), and Chermes {fig. 58), belong to this family.

Fam. 2. ApJiidcB {figs. 57, 59). The plant lice, like the preceding

family, are small insects which infest the tender shoots of vegetables, and

by their numbers sometimes cause great damage. The body is robust, the

head small, the antenn£e seven articulate, the feet slender, the wings trans-

parent, with few nervures, and the abdomen is sometimes provided with

two tubular stylets comiected with glands bearing a saccharine liquid, upon

which the newly excluded young are said to feed, and which is eagerly

sought by ants. The Aphides are generally without wings, although they

are anomalous in sometimes having and sometimes being without them in

the same species. The apterous individuals are generally females. The

pupae are active, and can be distinguished by their incipient wings, unless

they are to produce wingless individuals. A single impregnation will

fecundate several generations, the offspring being females which are capable

of continuing the race. Kyber thus continued a species for four years,

and Bonnet raised nine generations in three months. In some cases eggs

are produced, and in others living young, and of these about ninety are

produced at a time.

Fam. 3. Psyllidm {fi-g. 55). A small family allied to the Aphides, but

they are more active. They have ten articulate antennae, the females

have an ovipositor, and the male several abdominal appendages.

Fam. 4. Cercojyidce. This is an extensive and widely spread family of

small and handsome insects, which suck the juices of plants, and are found

abundantly in grass and low vegetation. The antennae are tri-articulate,

the stemmata two, the feet slender and adapted for leaping. The larva of

Aphrophora {fig. 74) pierces small branches, and causes the sap to exude,

which forms a mass of bubbles like spittle, under which the larva is hidden.

Fam. 5. Memhracidce. This family is closely allied to the preceding

one in natural characters and habits, and is united with it by some

authors. The pronotum is dilated so as to cover the posterior part of the

body entirely or in part, forming a conspicuous object, and giving to some

of these insects a very strange appearance.

Fam 6. Fidgo-ridce. This family is remarkable for the large projecting

head, bright colors, and large size of some species. The Chinese Fulgora

candelaria {fig. 76) is yellow, and the elytra black, marked mth flavous

spots. F. laternaria {fig. 77) inhabits South America.

Fam. 7. Cicadidm. This family, is named from the genus Cicada {C.

fraxini^ ])l. 80, fig. 75), which has attracted attention from a remote

period on account of the noise of the male. This sound differs consi-

derably in the different species, that of C. jpruvnosa^ Say, for example,
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being very different from that of G. septendecim. The bod}^ is robust, the

head large and triangular, with three stemmata, the eyes prominent, the

antenme short and thin, with six articulations, and the wings are large, and

generally transparent.

The history of Cicada septendecim^ known in tlie United States as the

seventeen year locust^ has been given in a valuable pamphlet by Dr. Potter,

of Baltimore, who, deceived by the popular name, fancied that anything

called locust must belong to the genus Zocusta, and he accordingly names

the insect Zocusta Septentrionalis AmericanoB decern septima^ confounding

these hemiptera with the grasshoppers, and naming the latter Cicada.

Vernacular names being entirel}^ independent of the scientific ones,

attempts to make them correspond generally result in confusion. Dr.

Harris gives some useful details in his Injurious Insects of Massachusetts,

and Dr. S. P. Hildreth has written upon it in Silliman^s Journal, vol. xviii.

p. 47, and 2d Series, vol. iii. p. 216. See also vol. xiii. p. 224. The pupa of

this insect leaves the ground in the Southern States in Pebruar}^ and March,

in Pennsylvania in May, and in Massachusetts in June. The female cuts

openings with her ovipositor in the tender branches of trees, where her

eggs are inserted ; this causes the branches to die, and one observer relates

an instance in which " the tops of the forests for upwards of a hundred

miles appeared as if scorched by fire." It requires fifty-two days for the

young to hatch, when they immediately precipitate themselves to the

ground, which they enter and attack the roots, the juices of which they

suck. Miss M. A. Morris (Proceed. Acad. ^N'at. Sci., vol. iv. pp. 132 and

190) has ascertained that these larvse do much damage to fruit trees by

their attacks upon the roots. She found them in great numbers upon all

the roots which were more than six inches beneath the surface, and the

trees were evidently suffering under their attacks. The larvse were firmly

attached to the roots by the insertion of their rostrum, and inclosed in a

compact cell of clay without outlet, rendering it probable that they are

sedentary where they first attach themselves. According to Miss Morris,

they are destroyed by moles. The anterior feet of the larva and pupa are

robust and adapted for digging, but those of the imago do not exhibit this

character.

Fam. 8. Wotonectidoe {pi. SO, Jigs. 72, 73). This family of small preda-

ceous insects is named from the habit which the species have of swimming
with the back below. They are aquatic, the head and eyes are large,

the antennae small, with four articulations, and the posterior feet are long

and fringed, held out in repose like a pair of oars, and used like them in

swimming. They are able to fly from one piece of water to another.

Co7'ixa striata {pi. SO, fig. 72 ah); Notonecta glauca {fig. 73).

Fam. 9. Nepidce, {pi. SO, figs. 68-71). This family is predaceous and

aquatic, the species living at the bottom of quiet waters. The body is

generally depressed, the antennae about as long as the head, and inserted

below the eyes so as to be hidden. The tarsi are dimerous, and the

anterior feet raptorial. Ranatra linearis {fi^. 68) ; Wepa cinerea {fig.

69) ; JSTaiicoris cimicoides {fig. 70) ; Belostoma {fig. 71). The last genus
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attains a length of three inches, and is sufficiently strong to kill small fish

and frogs. Dr. Joseph Leidy has given the anatomy and characters of

several ISTorth American species in tlie Journal Acad. ITat. Sci.

Fam. 10. Galgulidce. Galgulus ooulatios is a small l^orth American
insect, with an oval, depressed form, a broad head, and pedunculated lateral

eyes. It may be seen during the day running along the grassy and sandy

shores of rivers, but it is not aquatic, although it can swim to the shore if

thrown into the water. It has the power of leaping a few inches, although

the feet do not present saltatorial characters. When pursued they do not

endeavor to escape by flight.

Fam. 11. Hydrometridce. The members of this family live upon the

surface of the water, over which some of them move with great rapidity.

Hydrometfra moves rather slowly over the surface, with the body elevated

above it. The ordinary boat-shaped species, with four of the feet adapted

to locomotion, belong to the genus Hydrometra. The larva of this genus

has the abdomen very small, and as this is a characteristic of the corre-

sponding oceanic genus Halobates^ it sustains Professor Agassiz's view that

freshwater forms are higher than marine ones. Halobates being rarely

found with the wings developed, Westwood thinks they are not to be

considered as imagos, especially as the abdomen is small ; but an extension

of the views of Agassiz affords a more satisfactory explanation. Many
individuals of Gerris^ which seem to be perfect, are without wings, and

seem never to acquire any.

Fam. 12. Leptopidoe. This is a small family with the body oval and

depressed, the eyes large, the feet slender, and the rostrum long. These

insects are small and active, running and flying along the margins of

water. The principal genus is Salda., improperly named Aoanthia by
Latreille, a name used previously by Fabricius for the Gimjex lectularius.

This family is named Hiparii by Burmeister.

Fam. 13. Heduviidce. This family includes active predaceous species

with a short, stout rostrum, sufficiently strong to pierce insects with a

tolerably hard integument. The head is narrow behind, forming a kind of

neck, the eyes are prominent, and there are two stemmata. The N'orth

American Arilus novenarius^ Say, Am. Ent., has the pronotum arched

above, and notched like the cogs of a small wheel. The puncture of these

insects is-somewhat poisonous.

Fam.lAj-Tingidce. The species of Tingis have a small body with the

wings strongly reticulated, and a membranous expansion upon each side

of the prothorax. They move very slowly, and are found upon leaves, the

juices of which they suck in all their stages. It is probable that the larvge

do not move from their first station. Syrtis is also very torpid in its

movements
;

it lives upon trees, and probably feeds upon insects, as the

anterior feet are very stout, and apparently raptorial. The genus Acanthia^

firet separated from the Linnaean genus Clmex by Fabricius, includes the

bedbug, Acanthia lectidaria {pi. 80, fig. 67). Amyot and Serville state

that the name Acanthia^ Fabr., 1TY6, must stand, being the fii-st given after

the dismemberment of the old genus Gimex^ and on this account they
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reject the name Cimex, which OHvier proposed for the bedbug (or chincli)

in 1789. They also reject Pentatoma of this author, using Cimex instead.

Hist. Nat. des Ins. Hemipt., pp. 149, 311.

Fain. 15. CapsidcB. This family contains C«/?5M5, P/iy^ocon's, and other

genera of small and ornamental insects found upon plants, upon the juices

of which they seem to feed. They run and fly well ; they have no stem-

mata, the ovipositor is contained in a groove of the abdomen, and the

rostrum is four-articulate.

Fam. 16. Lygccidce. This family is allied to the preceding, the species

are small or of medium size, and the colors varied. They inhabit plants.

Pyrrhocoris apterus {pi. 80. fig. 60).

Fa?n. 17. Coreidce. The first articulation of the antennae is as long as

the head or longer, and the last one thickened or lengthened in this family.

These insects are large, of varied colors and active habits, and they

frequent plants. In some species the hind feet have various forms and

foliaceous expansions. Coryzus hyoscyami {pi. SO, fig. 61).

Fam. 18. Scutelleridce. Some of the members of this family have the

scutellum so large as to cover the abdomen and wings. The body is

robust, sometimes subglobular, the antennae long, and the feet slender.

Some of the species are above the medium size, and many of them are

ornamented with brilliant colors. They are vegetable feeders, sucking the

juices of leaves, and some of them have glands which secrete a fluid with

a very disagreeable scent. There are three sub-families corresponding to

the genera Scutellera, Cimex, and Cydnus {fig. 62). The first have a

very large scutellum ; the second and third a smaller one ; and the third is

distinguished from the second by having spinose feet. Fabricius left the

name Cimex for insects subsequently named Pentatoma, with which Amyot
and Serville agree, although they admit a genus Pentatoma. Other authors

improperly reject the name Cimex entirely. Cimex rufipes {pi. 80, fig.

66). This species is also referred to the genus Tropicoris of Hahn, and to

Pentatoma. Pentatoma juniperinus {fig. 63) ; P. haccarum
{fig. 64) ;

Acanthosoma {fig. 65).

Order 10. Strepsiptera. This order of Kirby was subsequently named
Rhipipfera by Latreille. It includes a limited number of insects of small

size, which are parasitic in the bodies of Hymenoptera. The anterior

wings are replaced by a kind of twisted halteres, and the posterior ones are

large and folded like a fan. The mouth has two small awl-shaped jaws,

and two bi-articulate antennae ; the eyes are large, prominent, and lateral,

with a few large facets, and these separated by partitions raised above

their surface. The antennee are simple or furcate, with few articulations

;

the thorax very robust, the metathorax very long, removing the posterior

feet far back. The tarsi have from two to four articulations. Specimens

of certain wasps and bees may be sometimes seen with the abdomen

distorted, and an examination discloses one or more heads of a minute

insect sticking from between the segments, which belong to these parasites

when near the time of their appearance. Siebold has discovered the

winged individuals to be males, and the females to be without wings, and
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never leaving the wasp. The larvae resemble minute parasites ; they have
six iieet, and are active, running about to find an insect upon which they

may become parasitic. When they have penetrated to a proper place they

lose their feet and become larvae of a different form, presenting an example
of a retrograde metamorphosis.

Order 11. Diptera {pi. HI, figs. 87-129). In this order the body and
integument are rather soft, the head generally free, and attached by a very

short thin neck. The labium forms a kind of soft extensile rostrum

adapted for suction ; its sides are turned up to form a canal, and it incloses

a varying number of sharp slender organs, sometimes adapted for piercing.

These are well developed in the bloodsucking genera, in which the

mandibles, maxillae, labrum, and tongue are present. The two palpi of the

Diptera are supposed to correspond to those of the maxillae of the other

orders, although the question is not settled. In some cases the mouth is

obsolete. There are two or three stemmata ; the eyes are large, being in

some males larger than in the females, and in some cases they occupy

nearly the entire head. The antennae are sometimes composed of a

succession of simple articulations, as in other orders ; but in general they

are short, composed of few articulations, the last of which bears a bristle

(arista) on its upper surface. The prothorax is reduced to a narrow collar,

the metathorax is also much reduced, having no wings, and bearing their

representatives, the small knobbed organs named halteres, so that the

thorax is made up chiefly of the mesothorax, which bears the single pair of

wings, constituting the distinguishing character of the Diptera. The wings

are absent in some cases, but the halteres are nearly always present.

The precise use of the halteres is not known. They are vibrated in flight,

and if they are removed an insect is prevented from flying. Many Diptera

have a pair of single or double membranes (calypta) in connexion with the

halteres, and varying in size in inverse proportion with them. The tarsi

are pentamerous, and the abdomen has from four to seven segments apparent.

The pupae of the Diptera are of two kinds : in one the integument of the

larva is not cast, but contracts into the form of a cocoon, from the inside

of which the pupa becomes disengaged ; in the other the larva skin is cast,

and the pupa takes the incomplete form (in which the limbs are visible)

without a cocoon. In the Culicidce the pupae are active.

The larvae are cylindric and without feet, the head corneous or fleshy,

and the mouth is generally provided with a pair of hooks. The aquatic

larvae have jaws and palpi, and respiration is sometimes effected by means

of tubes which are held at the surface of the water, and they swim with

the aid of appendages at the posterior extremity.

The larvae occur under various circumstances, as in carrion, fungi, in

galls, like those of Cynips ; or in living caterpillars, like Ichneumon.

Some are to be found in vessels of vegetables pickled with vinegar, and

others in the acrid brine of salted fish, or in the brine vats of salt works.

The greater part are produced from eggs laid by the female ; some are

excluded alive ; and in the Pupipara the young are not excluded until they

have reached the pupa state.
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In their perfect state the Diptera are found upon flowers or i)lants,

feeding upon vegetable juices, or upon various decaying animal and vege-

table products. Some suck the blood of vertebrate animals, or kill insects

to suck their juices. They are very abundant, and are found in all

climates, including the polar regions.

Although the Diptera are generally of a small size, they are so abundant

in individuals that they occupy a prominent place in the economy of the

animal creation. They fill the air in clouds, and afford food to various

birds, whilst they are always ready to remove liquid decaying matter.

The rapidity with which certain carrion flies increase under favorable

circumstances, caused Linnaeus to assert that three of them with their

progeny can consume the carcase of a horse in as short a time as a lion would.

The Diptera contain a considerable number of noxious species, among
which may be mentioned mosquitoes, the flies which torment cattle, bot-

flies, and the grain flies which destroy wheat and other cereals.

Macquart divides the Diptera as follows, most of the names being

latinized. The names between parentheses are called families, and the

numbered names are given as tribes.

Divis. I. Nematocera. Antennae with at least six articulations, palpi

with four or five.

SuBDivis. 1. Rectipalpi. 1, CulicidcB.

SuBDivis. 2. CuRviPALPi. 2, Ckironomiclce ; 3, Tipulidce ; 4, Myceto-

philidcB ; 5, Cecidomyiidce ; 6, Ryphides ; 7, Phalcenoides ; 8, Bibio-

nidce.

Divis. II. Brachocera. Antennae with three, and palpi with one or two

articulations.

SuBDivis. 1. Entomocera ; last articulation of the antennae divided into

segments. (Tabaniens.) 9, Tahanidce. (Notacantha.) 10, Acantho-

meridcB ; \\, Sicarii ; 12, Xylophagidce ; IS, Stratiomydee.

SuBDivis. 2. Aplocera ; last articulation of the antennae not annulate.

§ TETRACHiETEs, mouth with four lancets. 14, Midasidce ; 15, Asilidce ;

\Q, Hyhotidce ; 17, Empidce ; 18, Vesiculosa; 19, NemestrinidcB ; 20, Xy-

lostomes ; 21, Leptides ; 22, BomhylidcB ; 23, SyrphidcB ; 24, Dolichopidce.

§§ DicHiETES, mouth with two lancets. (Athericera.) 25, Scenopi-

nidcB : 26, Cephalopsidce ; 27, Lonchopteridce : 28, Platypezidce ; 29, Co-

nopsidce ; 30, MyodaricB ; 31, CEstrides ; 32, Muscidce. (Pupipara.) 33,

Coriacea ; 34, Phthiromyice.

The following is Westwood's classification as given in his Introduction.

Section 1. Cephalota, Westwood. Head distinct from the thorax;

claws not dentated ; larva annulose, not undergoing its transformations to

the pupa state within the body of the parent; oviparous (or larvaparous in

some MuscidcB).

Divis. 1. {Stirps 1.) Nemocera, Latr. Antennae of more than six

joints
;
palpi four- or five-jointed

;
pupa incomplete. Fam. 1, Culicidce :

2, TipulidcB.
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Divis. 2. Brachocera, Macq. Antennae short, not having apparently

more than three distinct joints
; palpi one- or two-jointed.

(Stiiys 2.) NoTACANTHA, Latr. Antennae apparently composed of only

three joints, the last, however, being articulated
;
proboscis exserted, seldom

inclosing more than two lancets. The structm^e of the mouth is very

incomplete, and the number of setee variable. Pupa coarctate, the skin of

the larva, however, nearly retaining its previous form. Fam. S, Strati-

omydcB ; 4, Beridce ; 5, CoenomyidcB.

{Stirps 3.) Tanystoma, Latr. Antennae with only three joints, ordi-

narily terminated by a seta {Tahanus and Midas excepted)
;
proboscis

exserted, generally with four setae (six in female Tahanidce ; mouth obsolete

in AcroceridcB) ; larva with a scaly head
;
pupa incomplete. Fam. 6,

TahanidcB ; 7, Bombyliidce ; 8, AnthracidcB ; 9, Acroceridce : 10, Empidce ;

11, TachydromiidcB ; 12, Hyhotidce ; 13, Asilidce ; 14, Mydasidce ; 15,

Tkerevidce ; 16, Leptidce ; 17, DoUchopidce ; 18, Scenopinidce.

(Stirps 4.) Athericera, Latr. Antennae with only two or three joints,

terminated by a seta
;
proboscis generally withdrawn into the oral cavity,

v^ith two setae (four in the Syrphidce ; mouth obsolete in the CEstridce)
-,

pupa coarctate, the skin of the larva forming an oval case. Fam. 19,

Syrphidce; 20, Conopidce ; 21, Muscidce ; 22, (Estridce.

Section 2. Thoracocephala. {Stirps 5.) Pupfpara, Latr. (Order

Homaloptera, Leach). Head immersed in the thorax ; claws denticulated
;

larva nourished in the abdomen of the mother, and not deposited until

after it has passed to the pupa state. Fam. 23, Hippoboscidce ; 24,

Nycterihiidce.

The first section includes a great majority of the Diptera (including

those to which the term fiy is popularly assigned), in which the head and

antennas are free. The mouth is a soft rostrum, containing several bristle-

shaped organs in a groove along its upper surface, which also forms a

channel for the liquid food.

The CulicidcB is a family of which Culex (including the mosquitoes) is

the best known genus, and notwithstanding their small size, their organiza-

tion is very perfect. The rostrum is very long and slender, apparently

simple, but composed of seven organs. The male, which does not sting,

can be readily distinguished by the feathery antennae. These tormenting

insects do not move about much during the day ; but where they abound, as

soon as the sun sets, they fill the air in myriads, and become a serious evil.

They abound in warm climates ; and in the low regions of the low^er Missis-

sippi, they fill the houses and the cabins of the steamboats as evening

advances. In many parts of the United States it is necessary to exclude

them from beds by a netting of gauze called a mosquito bar. In districts

where they are rare, a house may be infected with them from a vessel used

to catch rain water, and in which a passing female may deposit her eggs.

These are laid upon the surface of stagnant water one at a time, but in

contact with each other, and to the number of two or three hundred. In

two days the larva make their appearance, in fifteen days they become
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pupae, and instead of respiring through the posterior extremity, they

have two horn-like tubes on the thorax for this purpose. The pupae are

active, but do not take food. The entire period required for the trans-

formations is about three weeks. Culex {pi. 11, figs. 95, 96), Anopheles

{fig. 94).

The Tipulidce are an extensive family, which bear a considerable

resemblance to the Culicidae, on account of their slender body and feet.

The rostrum is short, robust, and ending in a pair of fleshy lips ; the palpi

are generally four-articulate, and turned back. The abdomen of the male

is often thickened at the tip, the antennae have in general from fourteen

to sixteen articulations, those of the male being often verticillate or

pectinate. The larvae of some are aquatic ; some live in the ground,

where they destroy the roots of grass ; some in fungi or decaying

matter, and some in galls. The minute but destructive insects of

the genus Cecidomyla (Hessian fly) belong to this family. There are

several sub-families w^hich Westwood names Chironomides, Ceci-

domyides, Mycetophilides, Tipulides, and Bihionides. The genera figured

are, Chironomus {pi. 11, fig- 118), Anisomera {fig. 119), Ctenophora

{fig. 120), Psyclioda {fig. 121), Mycetophila {figs. 122, 124), Bibio

{fig. 123).

The Stratiomydce are generally gaudily colored ; they are found upon

flowers, and have the body usually depressed, and the scutellum often

spinose. The larvae are aquatic or terrestrial, and the pupa is formed

within the skin of the larva. Stratiomys {pi. 11, fig. 117), Clitellaria

{fig. 110).

The TabanidcB have the eyes large, the mouth well developed, that of

the female having six and that of the male four piercers. The labium is

fleshy, with the end lobed ; and the palpi have two articulations, of which

the second is long. Tahanus {T. tropicus, fig. 97, T. hovinus, fig. 98)

has the third articulation of the antennae excised upon one side. The genus

contains some of the largest of the Diptera, and from their size, number, and

the perfection of their oral organs, they are a great pest to cattle when
numerous. The males frequent flowers* t>he females alone sucking blood.

The Bombyliidce {Bomhylius, pi. 11, fig. 87) resemble certain bees, and

the analogy is preserved by the buzzing sound they make in flying. The
rostrum is very long, and projecting in front, and with this they suck

flowers without alighting. Their wings stand horizontally, and their flight

is very rapid.

In the Empidce {figs. 92, 93) the body is narrow, the head small

and round, with a distinct neck, the wings are large, and the feet

generally long. The males generally live upon honey, and the females

upon the juices of insects which they take on the wing with the aid of

their feet.

The Asilidce include several large predaceous Diptera, with a slendei

bristly body, a depressed head, bearded below, and a robust thorax. They

fly with a buzzing noise, and take other insects upon the wing. The larvae

feed upon roots. Dioctria {fig. 88), Asilus {fig. 89).
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The Midasidce contain a number of very large Diptera with clubbed

antennae. Midas jilatus (black, with a transverse orange band near the

base of the abdomen) inhabits the United States.

Leptis {fig. 116) is the representative of a family (Leptidce) of small flies

of varied colors. In this genus the head is depressed, the antennae end in

a bristle, and the thorax is tuberculate.

The Athericera contain the four families Syrphidce, in w^hich the labium

incloses four setae ; Conopsidce, Muscidce, having two setae ; and (Estridce,

with the mouth obsolete.

The Syrphidce are tolerably large variously colored flies, which move
swiftly through the air, and often hover over a spot for some time without

changing their position. They have a hemispherical head, a great part of

which is taken up by the eyes, a soft rostrum elbowed towards the base,

with a pair of lip-like expansions at the tip, and the palpi small and

inarticulate.

The genus Volucella (V. pellucens, pL 77, fig. Ill) is remarkable

for its resemblance to the genus Bombus (bumble bee), which was

designed to enable it to reach without suspicion the nests of the

latter, in which the larv^ are parasitic, feeding upon the larvae of

the bees.

The eggs of Syrphus are deposited among the Aphides, upon which the

larvae feed. Other larvae are vegetable feeders, and those of Eristalis (E.

tenax, fig. 114) and Helophilus {fig. 115) are aquatic, and have the pos-

terior part of the body attenuated into a breathing tube. These leave the

water to transform in the ground. Scceva pyrastri {fig. 112), Chryso-

toxum {fig. 113).

The family Conopsidce {Conops macrocepliala, fig. 90) are parasitic in the

nests of bees in the larva state, and the images frequent flowers. Latreille

reared a species which was parasitic in bees, and we have met with a living

grasshopper in Pennsylvania, with the abdomen filled with several dipterous

larvae which we did not succeed in rearing. They may have belonged to

this genus, or to TacMnus. Latreille placed the genus Stomoxys {S. calci-

tra.ns,fig. 91) in this family.

The family Muscidce (figs. 101, 103, 106, 108) is very extensive, and

contains many minor groups. The habits of the species are very various.

Sarcophaga carnaria (fig. 109) deposits its larvae upon rotten vegetables,

caterpillars, and even on earthworms, w^hich they penetrate, leaving their

posterior extremity at the surface. Several genera deposit their eggs upon

flesh the moment it has become tainted ; and Tacldna and allied genera

resemble the Ichneumonidce in being parasitic in other living insects.

Musca domestica, the house fly, accompanies civilized man in his migra-

tions. The transformations of this species are said to take place in dung.

Various larvae attack different kinds of fruits, roots, and branches, causing

galls, and decaying vegetable matter of different kinds. The larva of

Piopkila caseA (fig. 103) infests cheese, and that of F. petasionis is found

in preserved hams. Both are known as skippers. The larvae of Oscanis

and Clilorops are destructive to growing grain.
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The (EslridcB (figs. 125-129) are a singular family of flies which live at

the expense of difterent Mammalia, each species being generally confined

to a single species of the latter. Among the animals subject to their attacks

are the horse, ass, ox, various species of deer and antelope, camel, hare, and

in Peru there is a species which attacks man under the skin. Animals

which do not fear ordinary biting flies, often exhibit great uneasiness and

terror at the presence of these insects. The larvae occur in three different

modes, some in subcutaneous tumors, as in oxen ; some in the head, as that

of the sheep ; and some in the stomach, as in the horse. The eggs of the

first kind (as (Estrus bonis, Jig. 129) are deposited on the skin ; those of the

second (as Cephalemyia ovis, fig. 125) within the nostrils ; and those of the

third (as Gasterophilus equi, fig. 127) upon the hairs of those parts which

can be reached by the tongue of the animal, or about the nostril, as in the

case of Gasterophihts nasalis.

The moisture and warmth of the mouth of the horse hatch the eggs of

Gasterophilus equi, when the larva passes to the stomach with the food.

Here it affixes itself to the inner surface by means of a pair of oral hooks,

forming a little cavity for its head. The eggs are mostly laid in August,

and the larva remains upon the stomach until the next summer, when it is

an inch long. It now detaches itself and is passed through the intestines,

when it becomes a pupa in the ground, and in the course of a few weeks

it emerges as a fly. The male dies after fecundation, and the female after

depositing her fifty or a hundred eggs. The larvas sometimes affix them-

selves to the windpipe, or pass on to the small intestines, when a horse is

apt to die from the irritation, and in a few cases they perforate tne

stomach. In most cases the presence of bots (as these larvae are named)

causes no injury to a horse, and their head is so deeply imbedded that

no medicine sufficiently active for their expulsion can be administered with

safety.

The presence of Cephalemyia ovis, or the fly of the sheep, puts the

animals to flight and causes them to huddle together upon some sandy or

bare spot (as if to prevent the fly from having a resting place), with their

heads down and turned together, and their feet in continual motion to keep

it from effecting its object. The fly, however, by a rapid dart, reaches the

nostril, where it deposits an egg, the larva of which ascends the nostril,

causing great uneasiness to the sheep, which runs around with every

mark of distress. The larva makes its way to the frontal sinus, the

antrum, or the nasal bones, where it affixes itself with its oral hooks,

and remains until the next spring, when it crawls out and enters the

ground to change. It remains in the earth six or eight weeks in the pupa

state, and when it becomes an imago it is as short-lived as the horse bot-fly.

The (Estrus hovis, the larva of which lives beneath the skin of the back

in oxen, causes great terror among these animals, which run for pro-

tection to bodies of water. The larvae of (Estrus taraudi (fig. 128) are

found under the skin of the reindeer. Another member of the family

infests the frontal sinus, throat, and mouth (under the tongue) of the same

animal.
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The Pupipara are a singular group of insects, having the antennae (which

are of one or two short articulations) deeply set in the head. The mouth
is without a fleshy exsertile labium, but it is provided with a sharp spicula

and several bristles. They are separated into two families, Hippoboscidce

and NycterihiidcB.

The Hippoboscidce have a depressed, tough, and hairy body, and they live

upon beasts and birds, moving quickly (and sometimes sideways) among
ihe hair and feathers. The wings, and even the halteres, are sometimes

absent, as in Melophagus ovis (pi. 77, Jig. 85), known as the sheep

tick. The feet are short, and the claws denticulated. The larva

remains unexcluded until it becomes a pupa, and as but one is developed

at a time, it is, when excluded, nearly as large as the abdomen of the

female.

The NycterihiidcB are without wings and halteres, the feet are very long,

and so is the basal articulation of the tarsi, which present an analogy with

the feet of some of the Arachnida in being annulated, presenting the

appearance of being divided into numerous minor parts. These insects

infest bats ; and from the position of the head, which is small and turned up

on the thorax so as to be dorsal, it is necessary for them to turn over

and stand with the back downwards when they suck. This is readily

eflfected, the feet being so constructed as to allow them to stand erect or

inverted. They move rapidly through the hair, but cannot walk upon a

smooth surface. Some authors have classed these insects with the

Arachnida.
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Class I. Pisces. Fishes.

The animals of this class are distinguished from those already examined,

by their countless numbers, their varied shapes, their brilliant colors, and

especially by their economical value. Destined by nature to inhabit and

people the water, ail their structures and functions tend to this end. Then-

most general characteristics lie in the possession of cold red blood, breathing

by giils instead of lungs, a bicamerated or two-chambered heart, fins as

organs of progression, and a skin either naked or covered with scales of

varied structure.

To consider these characteristics more closely, the fins consist of a deli-

cate membrane investing a series of bony or cartilaginous rays, projecting

from the body along the median line, and from the four homologues of the

extremities of the terrestrial vertebrata. They have received names derived

from their situation upon the body. The dorsal fin is on the median line

of the back, usually single, sometimes sub-divided into two or three fins, of

various degrees of contiguity. The caudal fin terminates the vertebral

column in the median line, and is situated in a vertical plane ; the true fishes

differing in this respect from the fish-like mammalia, the caudal fin in the

latter being placed horizontally. The third median single fin is the anal,

situated anteriorly to the caudal, on the anterior median line. This also is

sometimes divided into two or more portions. The remaining four fins,

two pectoral and two ventral, situated in pairs, are the homologues of the

anterior and posterior extremities of the other vertebrata. Their relative

positions may vary, but they are always found rather on the inferior surface,

between the anal fin and the head. The pectoral fins are always situated

just behind the head, and are articulated directly to the skull. The ventrals

may be entirely posterior to the pectorals, exactly inferior to them, or

entirely anterior and under the throat. The fins serve as organs of motion,

and to sustain the fish in an upright position. The principal instrument of

motion is the caudal fin, which, by its rapid and vigorous strokes from one

side to the other, causes the animal to move forwards in a straight line, the

resultant of this lateral flexion. The median fins serve to balance the fish ;

the pectorals and ventrals, although to a certain extent instruments of

motion, yet act almost entirely in balancing the fish, and diverting its course

to the right or left, as also to regulate the rising and sinking in the water.

Sometimes the rays of several of the fins are thickened into regular spines,

retaining, to a greater or less extent, the proper integument. Fins without

distinguishable rays, or where the rays are enveloped in a mass of fatty
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matter, or else entirely wanting, are called adipose. A fin of this character
is found on the back of the trout {Salmo fontinalis) posterior to the main
dorsal.

The gills consist of bony or cartilaginous spines, arranged parallel to each
other, like the teeth of a comb ; over which run blood-vessels from the

heart, for the sake of the purification to be experienced by contact with the

oxygen dissolved in the water. Sometimes the gills, instead of being pecti-

nate, are arranged in bunches. The gill-cover consists of four bones, of

which the one immediately behind the orbit is called the pre-operculum.

Posterior to this are the operculum and inter-operculum, the former above
the latter. Inferior to these, or slightly posterior, is the sub-operculum.

Anterior to the lower part of the opercular bones is the branchial mem-
brane, supported by the branchiostegous rays. In cases where the gill-covers

are wanting or concealed, there are generally five to seven apertures in each
side. Respiration in the fish is performed by taking in water through the

mouth, and forcing it through the gill-openings by muscular contraction.

By the contact of water with the venous blood in the gills, oxygen is

imparted, and the requisite decarbonization effected. The entire circula-

tion of the blood is as follows : Venous blood collected from the venous
system, is accumulated in the single auricle. Thence it is forced into the

ventricle, and this drives it into the gills. Here the blood is changed from .

venous to arterial, and is distributed to the different parts of the body.

The heart thus never contains any but venous blood, the arterial first pro-

ceeding from the gills.

The swimming bladder of the fish is the true homologue of the luno-s in

the higher vertebrata ; a fact well shown by its intermediate character in

Amia and other fishes. Whenever present, it appears to contribute, to a

greater or less extent, to the function of respiration. It exhibits various

forms, bi-lobed, bi-partite, &:c., and in the young fish, or even in some adults,

there is a distinct communication by a tube with the oesophagus, answering

to the trachea. It usually contains a gas, with oxygen in greater propor-

tion than in atmospheric air. Some species are destitute, either entirelv,

of an air-bladder, or possess it in a very rudimentary state, as in Cohitis.

Those without it are generally ground fish, which keep close to the bottom.

Besides the use of the air-bladder in respiration, it serves an important pur-

pose in enabling the fish to vary its specific gravity, and thus float at any

desired elevation in the water.

The body of the fish, with a few exceptions, is longer than broad, and

compressed. There is little expression in the face, the features being on the

same level, and the nose not projecting. The line of distinction between

the head and body is difficult to draw, owing to the entire absence of

neck. The heart is situated far forward, between the branchial apparatus.

The simple brain does not fill the cavity of the cranium. The tongue is

mostly cartilaginous, sometimes covered with teeth. The salivary glands

are inconspicuous, and it is not probable that the fish possesses much sense

of taste. There is no external ear, and the entire auditory apparatus is

here at its minimum of vertebrate development ; although not so simple as
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in the Cephalopoda. The eyes are characterized by their iniinovablo

position, flattened cornea, spherical crystalline lens, and brilliant color, as

well as by certain internal anatomical peculiarities. The organs of touch

lie either in the lips, or in the apparently sensitive barbels or cirri so con-

spicuous in some species.

The teeth are rarely entirely wanting, although sometimes absent irom

the mouth. In this case they are generally to be found in the posterior

arch of the gills, when they are called pharyngeal teeth. Such is the case

in most of the Cyprinidce. Some fish have teeth in nearly every bone in

the mouth ; on the maxillary, intermaxillary, palatine, vomerine, spheroidal,

as well as on the tongue and gill arches. The shape of the teeth, as also their

disposition, varies greatly.

As already remarked, the skin is either naked, or covered with scales
;

these occurring in various conditions of development, as true imbricated

scales, as isolated scales, as spiny prickles, bristles, hard bony enamelled

plates, &c. The side of the fish generally exhibits a longitudinal row of

scales, in each of which is a perforation. These holes, constituting by their

linear arrangement, the lateral line of the fish, were formerly supposed to

secrete mucus. The recent researches of Professor Agassiz have, however,

shown that these are the openings of tubes, which, together with similar

tubes opening on the skull, penetrate all parts of the body, brain, muscles,

bones, and viscera ; freely admitting water, whose hydrostatic action thus

equalizes the pressure of the incumbent water, both on the outside and

within.

The colors of fishes are among the most beautiful in nature, being only

assimilated, ar^d that in an inferior degree, by those of birds. All shades are

represented, as well as all lustres. These hues, however, are very evanes-

cent, sometimes departing immediately after death.

The organs of voice are entirely wanting, and there are but few that are

capable of making any sound whatever. The North American cat-fish

(Pimelodus) is said to make a peculiar sound by a vibration of its cirri.

The weak fish {Otolithus regalis) makes a peculiar grunting when caught,

apparently abdominal in its character. The same applies to the black drum

(Pogonias chromis).

While some fish are confined to salt water, and others to fresh, certain

species live habitually in a mixture of the two. Others again, at different

seasons of the year, occupy both salt and fresh, as the salmon. The distri-

bution of species is much affected by the temperature of the water, and the

character of the bottom. But few fishes can live out of water for any

length of time, owing to the rapid desiccation of the gills, and the conse-

quent asphyxia. The eel and the cat-fish [Pimelodus) can exist for some

days in a simply moist or damp situation, as wet grass. Certain species, as

the Anabas, habitually leave the water in search of food.

Fishes are almost incredibly prolific. It has been calculated that the

progeny of a single herring, allowed to reproduce and multiply undisturbed

for twenty years, would not only supply the whole earth with an abundance

of these fish, but would become inconveniently numerous. Yet among
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millions of young herrings, hardly one comes to maturity, owing to the

ravages made among their number by the rapacious fish and other animals,

man not excepted. Yet although they form the food of myriads of fishes,

of hundreds and thousands of men, the supply is always equal to the

demand, and no perceptible decrease in number can be observed. Similar

instances might be furnished by the cod, the shad, the mackerel, &c.

Of all oviparous animals, fish are perhaps the most prolific. Among these

the cod-fish (Morrhua) is pre-eminently conspicuous. A single female has

been calculated to produce as many as 9,000,000 eggs in a single season.

There is no intercourse of sexes, excepting among a few of the Plagiostomes,

the eggs being fertilized by the male after their evacuation by the female.

Some species are ovo-viviparous, the eggs being hatched in the abdomen, or

else in especially contrived pouches, as in Syngnathus. A slight approach

to a placental connexion of mother and embryo, is made in some of the

sharks. The eggs are deposited in various places, on sticks, stones, grass,

in furrow^s of the sand, &c. ; in rare cases a nest is built, consisting either

of a single pile of stones, as in some of the North American Cyprinidce, or

else a more complicated structure of grass and sticks is built, as in the

CalliclUhys of Demerara, and in various species of Gasterosteus. It is a

little singular, that it is generally the male who takes upon himself the care

of the eggs and the construction of the nest.

It is difficult to speak wdth any certainty as to the longevity of fishes, as

few are permitted to reach their natural term of years. Some species, as

Pike and Carp, kept in fish ponds, have, however, been know^n to live to a

great age. Thus Buffbn speaks of carp, in the moat of the Comte de

Maurepas, 150 years old. Gesner refers to a pike having been caught in

Suabia, in 1497, bearing an inscription purporting to have been appended in

1230, the age thus being (at least) 267 years. The animal was said to

weigh 350lbs., and to have a length of nineteen feet.

The flesh of most fishes is edible, although that of some is difficult of

digestion. They are rarely, or never, poisonous in themselves ; a property

only acquired by consuming poisonous plants or animals. Fresh-water

fishes are more generally edible than marine, although, as a class, not so

savory. Other parts of the fish are of economical value besides the flesh.

The oil of some is very valuable ; the air-bladder of the sturgeon furnishes

the isinglass of commerce ; the roes of the sturgeon, pike, carp, &c., fur-

nish caviar. The shagreen skin of some Placoids is used for polishing, and

for making ornamental coverings. The bones are used for fish-hooks, and

other purposes. The Gymnoius or electric eel, the Torpedo, and the Silurus

electricus, are capable of giving powerful electric shocks.

Classification of Fishes.

The first scientific classification of fishes is that of Artedi (1738), who

distinguishes them into cartilaginous (Chondropterygii) and bony; these

being subdivided into fishes with bony branchiae and soft fin rays (Mala-
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copterygii), or with spinous rays (Acantlwpterygii), and fishes with boneless

branchiae (Branchiostegi). Fifty-eight genera were distributed under these

four heads, corresponding for the most part with those of Linnaeus, whose

arrangement comes next in order. This is based upon the position of the

vertical fins, or the structure of the gills. The following tabular view

exhibits the orders of Linnaeus, with the genera of each order, taken from

the thirteenth edition of 1767.

I. Apodes. Ventral fins none.

\. Muraena. 4. Anarhichas. 7. Stromateus.

2. Gymnotus. 5. Ammodytes. 8. Xiphias.

3. Trichiurus. 6. Ophidium.

II. JuGULAREs. Ventral fins before the pectoral.

9. Callionymus. 11. Trachinus. 13. Blennius.

10. Uranoscopus. 12. Gadus.

III. Thoracici. Ventralfins under the pectoral.

14. Cepola. 20. Zeus. 26. Perca.

15. Echineis. 21. Pleuronectes 27. Gasterosteus,

IG. Coryphaena 22. Chaetodon. 28. Scomber.

17. Gobius. 23. Sparus. 29. Mullus.

18. Cottus. 24. Labrus. 30. Trigla.

19. Scorpaena. 25. Sciaena.

IV. A]3D0MINALES. Ventral fins behind the pectoral.

31. Cobitis. 37. Fistularia. 43. Mormyrus.

32. Amia. 38. Esox. 44. Exocaetus.

33. Silurus. 39. Elops. 45. Polynemus.

34. Teuthis. 40. Argentina. 46. Clupea.

35. Loricaria. 41. Atherina. 47. Cyprinus.

36. Salmo. 42. Mugil.

The remaining genera were arranged under the head of Amphibia, as

Amphibia nantes, and characterized by having fixed gills without a bony

structure.

48. Petromyzon.

49. Raja.

52. Lophius.

53. Acipenser.

54. Cyclopterus.

55. Balistes.

V. Spiracula Composita.

50. Squalus. 51. Chimaera.

VI. Spiracula Solitaria.

56. Ostracion.

57. Tetraodon.'

58. Diodon.

59. Centriscus.

60. Syngnathus.

61. Pegasus.
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The classification of Cuvier is the one more generally adopted. He
divides the entire class into bony and cartilaginous ; the former again into

spinous rayed and soft rayed ; the latter into those with free gills, and such

as have them fixed. We have here room only for the Orders and Families.

Percidae.

Triglidae.

Sciaenidae.

Sparidse.

Maenidae.

I. AcANTHOPTERYGiA. Fiu rays spinous.

Chaetodontidae. Mugilidae.

Scombridae.

Teuthidae.

Taenidae.

Atherinidae.

Gobidae.

Lophidae.

Labridae.

Siluridae.

II. Malacopterygii Abdominales. Fin rays soft. Ventrals behind the

pectoral

Cyprinidae. Fistularidae. Clupeidae.

Esocidae. Salmonidae.

III. Malacopterygii Subbrachiati. Fin rays soft. Ventrals beneath the

pectoral

Gadidae. Cyclopteridae. Echineidae.

Planidae.

IV. Malacopterygii Apoda. Fin rays soft. Ventrals wanting,

Anguillidae.

V. LoPHOBRANCHii. GUls in tufts ; not pectinate.

Syngnathidae.

VI. Plectognathi. Bones of the head closely combined.

Gyinnodontidse. Balistidae. Ostracionidae.

VII. Chondropterygii Branchiis LiBERis. Gills pectinate,free. A single

gill opening.

Sturionidse.

VIII. Chondropterygii Branchiis Fixis. Gill apertures more than one

on each side. Gills not free.

Squalidae. Raiadae. Petromyzonidae.

A highly philosophical classification is that of Prof. Agassiz, which is

especially applicable to the arrangement of fossil forms. This eminent

naturalist divides fishes into four Orders from characters derived from the

scales. They are as follows :

1. Placoids. Characterized by having the skin provided with osseous

plates of various sizes and numbers, as in the sharks, rays, &:c. The
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Plagiostomes of authors fall under this order. The families are : Rajacf.l,

Cestracinncs, Hybodontes, Squalini, Cliimccrce, Ichthyodoi'ulUhes.

II. G.4NOIDS. Here the scales are bony and covered externally wilh

enamel, generally angular and continuous. Most Ganoids are extinct

;

the most striking and typical recent representation is the Lepidosteus or

gar-fish. Families : Sturionini, Lophohranckii, Gymnodontes, Schrodernii,

Cephala^pides, Pycnodontes, Ccelacantlii, Sauroidei, Lepidosteiiil.

III. Ctenoids. This order corresponds nearly to the Acanthopterygii

of Cuvier. It is characterized by the roughness of the scales, the border

of which is generally dentated, and by the usual presence of spinous rays

in the dorsal and anal fins. Families : Mugiioidei, Aulostomi, Pleuro-

nectidei, Squamipennes, Theutyes, Gobioidei, Scicenoidei, Sparoidei, Fer-

coidei.

IV. Cycloids. These are represented by the greater number of the

Malacopterygii of Cuvier. The scales are generally smooth, and not

dentated. The dorsal and anal fins have generally soft rays. Fami-

lies : Anguilliformes, Halecoidei, Esocini, Cyprinodontes, Cyprini, Lab-

roidei, Lophioidei, Blennioidei, SphyrcBnoidei, Xiphioidei, Scomberoldei.

The most recent classification of fishes is that of Prof. J. Miiller (Ueber

den Bau und die Grenzen der Ganoiden u. iiber das natiirliche System

der Fische. 1846). We append a brief summary of this system as modi-

fied by several authors.

Order I. Dermopteri.

Internal skeleton unossified : external skeleton and vertical fins mucous,

naked. Shape vermiform, or without any lateral fins. No pancreas nor

air-bladder.

Sub-order 1. Pharyngobranchii.

Amphioxidae.

Sub-order 2. Marsipobranchii.

Myxinoidei. Petromyzontidae.

Order II. Malacopteri.

Internal skeleton ossified. Scales of the external skeleton mostly cycloid,

in some ganoid. Fins all supported by rays, all of these jointed excepting

sometimes the first in the dorsal and pectoral ; abdominal or apodal. Gills

free, operculate. A swimming bladder and air duct.

Sub-order 1. Apodes.

Symbranchidae. Muraenidae. GymnotidaB.

Sub-order 2. Abdominales.

Clupeidae. Galaxidae. Cyprinodontidae.

Salmonidjfi. Esocidae. Cyprinidee.

Scopelidae. Mormyridae. Siluridae.

Characini. Hypsocidae.
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Order III. Pharyngognathi.

Internal skeleton ossified. Scales sometimes cycloid, sometimes ctenoid.

Inferior pharyngeal bones coalesced. Air-bladder without a duct in the

adult.

Sub-order 1. Malacopterygii.

ScomberesocidaB.

Sub-order 2. Acanthopterygh.

Chromidae. Cyclo-Labridse. Cteno-Labridae.

Order IV. Anacanthini.

Internal skeleton ossified. Scales sometimes cycloid, sometimes ctenoid.

Fins sustained by flexible or jointed rays. Ventrals beneath the pectorals

or entirely absent. Swimming bladder without air-duct.

Sub-order 1. Apodes.

Ophididse.

Sub-order 2. Thoracici.

Gadidae. Pleuronectidae. Echineidse.

Order Y. Acanthopteri.

Internal skeleton ossified. Scales ctenoid. Fins with one or more

of the anterior rays unjointed or inflexible. Ventrals generally beneath or

anterior to the pectorals. Swimming bladder without duct.

Percidae. Atherinidae. Theutyidas.

Sclerogenidae. Mugilidae. Fistularidse.

Sciaenidae. Notacanthidae. Gobiidae.

Labyrinthi-branchii. Scomberidae. Blenniidae.

Sparidae. Squamipennes. Lophiidae.

Maenidae. Taenioidei.

Order VI. Plectognathi.

Internal skeleton only partly ossified. Scales ganoid or spinous. Max-

iilaries and intermaxillaries firmly united. Swimming bladder without air-

duct.

Balistidae. Ostracionidae. Gymnodontidae.
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Order VII. Lopiiobranchii.

Internal skeleton only partly ossified. Scales ganoid. Gills tufted, gill-

opening small. Swimming bladder without air-duct.

Hippocampidae. Syngnathidae.

Order VIII. Ganoidei.

Internal skeleton bony or cartilaginous. Scales ganoid. First fin-ray

usually a spine. Swimming bladder with an air-duct.

Sauridse. Sturionidae. Cephalaspidae.

Pycnodontidae. Acanthodei.

Lepidoidei. Dipteridae.

Order IX. Protopteri.

Internal skeleton partly bony, partly cartilaginous. Scales cycloid.

Pectorals and ventrals as flexible filaments. Gills filamentary, free. No
pancreas. Swimming bladder as a double lung, with an air-duct. Intestine

with a spinal valve.

Sirenoidei.

Order X. Holocephali.

Internal skeleton cartilaginous. External skeleton as placoid grains.

Most of the fins with a spinous first ray ; ventrals behind the pectorals.

Gills laminated, attached by their margins ; a single external aperture.

No swimming bladder. Intestine with a spiral valve. Copulation between

the sexes.

Chimseroidei. Edaphontidae.

Order XI. Plagiostomi.

Internal skeleton cartilaginous, or partly ossified. External skeleton

placoid. Gills fixed; with five or more gill-openings. Swimming bladder

none. Scapular arch not attached to head. Ventrals behind the pec-

torals. Intestine with spiral valve.

Hybodontidae. Lamnidae. Rhinobatidae.

Cestraciontidae. Alopeciidae. Torpedinidae.

Notodanidae. Scymniidae. Raiidae.

Spinacidae. Squatinae. Trygonidae.

Scylliidae. Zygaenidae. Myliobatidae.

Nictitantes. Pristidae. Cephalopteridae.
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We come in the next place to the consideration of the more prominent

of the families above mentioned ; taking them up in the order in which

they occur in the system of Miiller, as modified above, and which we shall

for the most part adopt. The subject oi Ichthyology is of such vast extent,

that our limits would be transgressed even by mentioning the names alone

of all the species. We can only refer particularly to the species distin-

guished by their economical value or physiological interest.

xA-MPHioxiDJi:. This family, at present represented by the single genus

Branchiostoma, occupies the lowest position in the scale of fishes. It is

characterized by the naked skin, the single dorsal extending over the entiie

length of the back, the absence of pectorals and ventrals. Mouth entirely

inferior, elongated, or circular, the margins provided with a row of free

filaments. Anterior to the anus is a median fin representing the transition

embryonic fin of higher fishes. The brain, as an expansion of the nervous

centres, is entirely absent ; being represented by a simple extension of the

spinal cord, which runs out to a blunt point. The absence of brain and of

heart sufficiently distinguishes Branchiostoma from all other fishes. Its

aspect, in fact, is hardly that of a fish at all, being highly vermiform in

appearance. The species hitherto described are all from European or

North African waters.

Myxinoidei. The Myzinoids are hardly more fish-like in their appear-

ance than the Branchiostoma, having been classed, by Linnaeus and other

writers, among the worms. The vertebral column, as in Branchiostoma,
exhibits the persistence of the usually temporary chorda-dorsalis. The

mouth is terminal, nearly circular, and provided with a powerful hooked

tooth on the palate, with others in the tentaculated mouth. The lateral

fins are entirely absent, as in the other Dermopteri. The species of this

family, though small in size, are formidable from the manner in which they

attack their prey, which consists of larger fish. Myxine glutinosa, a

European form, is most generally found embedded in the bodies of other

fish, as the cod, haddock, and others. The manner of its entrance is not

exactly known
;
probably, however, by a perforation made by the mouth,

assisted by the powerful hook. No species of this family are found in

NojVth America.

Petromyzontid^. This family, the last of the Dermopteri, is also without

lateral fins : a continuous median fin is formed by the coalescence of the

dorsal, caudal, and anal. Respiration is generally performed by means of

fixed gills, the lateral openings to which are seven in number on each side.

A single nostril is placed on the top of the head. The principal forms

belong to the genera Petromyzon or true lamprey eel, and Ammoccetes, or

sand lamprey. The former have a circular mouth provided with numerous

teeth, and fringed with cilise to assist the animal in attaching itself to the

bodies of its prey. The mouth is a true sucker, adhesion being effected by

atmospheric pressure. Fishes of various kinds are not unfrequently caught

bearing the bloody circular scar produced by the bite of the lamprey, and

quite often the lamprey itself The catfish, or Pimelodus, appears to be

especially liable to such attacks. The lampreys attain to great size, and
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are highly prized by some nations. The love borne them by the ancient

Romans is a matter of classical history, and at the present day they are

favorite food of epicures. A prominent European species is the Petro-

inyzon jlaviatilis, shown m j)l. SI, Jig. 28. The Fetromyzon americanus is

the largest and best known American species. The genus Ammocoites,

with the general characters of the lampreys, differs mainly in the form of

the mouth. This, instead of being continuous and suctorial, is composed of

a circular projecting upper lip, the lower being transverse. The opening

of the throat is guarded by a fringe of ciliae. This genus is extensively

distributed over North America, where several species are known. They

accumulate in vast numbers in certain sand or mud flats, as those of the

Susquehanna river, whence they are dug from a depth of four or five

inches below the level of the water, to serve as bait for other fishes.

The Symbranchid^ are anguilliform fishes, distinguished from their

allies by the greater or less union of both branchial apertures into one.

The fins also are variously suppressed, some being without pectorals, and

others without either these or vertical fins. The next family.

The MuRiENiDiE or eels, Avith the normal structure of the gill aper-

tures, yet have them very small and capable of being completely closed.

The body is serpentiform, and although provided with scales, these are

scarcely apparent, being embedded in a thick mucous skin. The air-

bladder is polymorphous, and the intestines without coeca. The eels, in

their different species, are inhabitants of both fresh and salt waters ; those

living in the former belonging generally to the restricted genus Anguilla.

Species of Anguilla occur in greater or less number throughout the United

States, being, however, very rare in many if not most of the waters of the

Mississippi basin. Popular opinion assigns to these species a viviparous

reproduction, owing to the apparent absence of individuals containing eggs.

The ova are yet, probably, present in a due proportion of the supposed

males, escaping observation by their diminutive size. The eel hardly yields

to any other fish in the power of sustaining a deprivation of its proper

element for a considerable length of time. To transport these animals over

a considerable space, all that is necessary is to pack them in damp grass or

some similar substance. They even leave the water spontaneously at

night in search of food, or of a body of water better suited to their conve-

nience than the one in which they may happen to be placed. Eels are

said to be very susceptible to magnetic or galvanic influence : the simple

contact of a knife being sufl[icient to paralyse them. When a magnet is

presented to the dish in which the living animal may happen to be, violent

contortions, a painful gasping after breath, and other signs of inconvenience,

are reported to be exhibited. PL 82, fig. 5, is a figure of Anguilla vulgaris.

The Gymnotid^e, highly interesting on account of their electrical proper-

ties, are characterized by the anterior position of the anus, the entire

absence of dorsal fin, the extent of the anal, and the position of the gill-

opening. The best known species, Gymnotus electricus or electric eel, is a

native of the tropical portions of South America. It attains to a great

size, beina: sometimes over six feet in length, and almost a full load for a
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strong man to carry. The electric or galvanic apparatus consists of four

longitudinal bundles, disposed in two pairs, one larger above, and a smaller

below, against the base of the ana! fin. The fasciculi are divided by longi-

tudinal partitions into hexagonal prisms, and transverse divisions separate

these into small cells. The cells are filled with a gelatinous matter, and
the whole apparatus is abundantly supplied with nerves from the spinal

marrow. In the Torpedo, these nerves come directly from the brain.

The amount of electricity furnished by the Gymnotus is enormous.

Faraday made a calculation in regard to a specimen of ordinary size

examined by him, that a single medium discharge was equal to that from a

battery of 3500 square inches charged to its maximum. It need not then

be a matter of surprise that the Gymnotus is capable of killing a horse by

repeated discharges ; which it does by applying its whole length along the

belly of the animal when in the water. The method of capturing the

Gymnotus made use of by the South American Indians, consists in driving

a number of horses and other cattle into the muddy pools in which the

electric eels abound. Roused from their retreats in the mud, the Gymnoti

emerge into the water, and gliding in among the animals, give to them

violent shocks. A succession of discharges results in weakening the eels

to such a degree, as to make it a matter of little danger or difficulty to

capture them. The Voltaic pile, formed by the electric apparatus of the

Gymnotus, is much like that of the Torpedo ; the column being longitudinal,

however, in the natural position of the animal, instead of vertical. The
anterior or cephalic extremity is positive; the caudal negative; and the

animal is capable of discharging any portion of its column. The substance

occupying the cells is a dense albuminous liquid, with a small amount of

common salt. Each cell is separate and independent, answering to the

cell of the galvanic battery. This electrical power is not confined to the

Gymnotus. Various species of Torpedo, one of which is found on the

coast of Massachusetts, exhibit the same property in a high degree. Other

electrical fishes are Malapterurus electricus, Tric/iiurus electricus, andTe^r<2-

odon electricus. Some insects, too, as Redivivus serratus and Mantis

electricus, are reported to give electric shocks. It may be proper to men-

tion, in conclusion, that the electricity of the Torpedo and Gymnotus is

capable of exhibiting all the effects of ordinary electricity, and is in most

cases entirely at the command of the animal, whether to emit or withhold it.

Clupeid^. The fishes of this family exhibit considerable analogies ta

the Salmonoids, differing, however, in the absence of an adipose dorsal.

Both maxillaries and intermaxillaries are employed in forming the margin

of the upper jaw, instead of the usual introduction of the latter alone. The

body is well scaled, the scales sometimes very large. Bones of the mouth

variously provided with teeth, these occurring sometimes on the pectinated

tongue.

The fishes of this family are among the most useful and indispensable to

man. It includes the anchovy, the sardine, the sprat, the various herrings,

and the shad. The Anchovy, Engraulis encrasicholus (pi. SI, fig. 3), is a

small fish, a few inches in length, distributed throughout Europe, and
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especially abundant in various parts of the Mediterranean. It is distin-

guished, as a genus, by the projecting and pointed upper jaw, and the long

anal. The top of the head and back is blue ; irids, sides, and belly,

silvery white. This fish was well known to the ancient Greeks and

Romans, who prepared from it a sauce called garum, held in great fiivor.

They are taken in countless numbers on the coast of Sardinia, 400,000

having been caught at a single haul. The fishing is highly successful by

night, when the anchovies are readily attracted by the glare of fire-pans.

In preparing them for purposes of commerce the head and viscera must be

removed ; the former being bitter, and for this reason called Encrassicliolus

by Aristotle. The anchovies, after being washed clean, are placed with

the belly upwards in vessels, a layer of fish alternating with one of salt,

until the whole is full. Pressure must be exerted to drive out the oil as

much as possible. A hole is left in the top of the vessel, which is then

exposed to the sun. After fermentation has commenced, the hole is

stopped up, and the vessel removed to a store-house. The operation is not

completed until the following year. The anchovy is taken from December

to May.

The Clupeidce, with non-projecting upper jaws, are divided into various

genera, as Cliipea, Sardinella, Harengula, Pellona, Meletta, Alosa, and

others. A distinction was formerly made between a genus Alosa, charac-

terized by an emargination of the upper jaw, and Clupea, with the border

of the jaw continuous or entire. This division, however, has been found to

be inadequate to the wants of the present system.

Alosa vulgaris, a European species, figured in pi. SI, Jig. J, is repre-

sented in America by one of much finer flavor, the A. sapidissima, or

common American shad. This well known species commences its entrance

into our rivers, at periods varying from January to May, according to the

latitude. It penetrates all the Atlantic streams, and when unobstructed by

dams or other impediments, travels to a considerable distance from the

mouth for the purpose of depositing its spawn. They are taken in great

numbers, especially in Chesapeake and Delaware bays, by various means,

the most conspicuous of which are large seines and gill nets. The price

varies from five to fifty dollars per hundred, according to the abundance or

size. As already remarked, various herrings occur in immense numbers.

Conspicuous among European species, in this respect, is the sprat, Harengula

sprattus {pi. 81, fig. 4) ; but vastly more so the common herring, Clupea

harengus (pi. 81, Jig. 2). The true abode of the immense hordes of herring

is not, even at this day, definitely ascertained, the fish being scarcely known,

except in its wanderings. Some naturalists suppose it to come from the

high north to deposit its spawn upon the shores of the North Sea ; others,

again, consider the bottom of the North Sea to be its home, since it is first

visible at the Shetland Islands in April. Here myriads of herrings combine

into armies many miles in length, and then pass on to the coasts of Norway,

England, Germany, and the Netherlands. From the main army, branches

go off in various directions, supplying almost the whole coast of Europe,

and possibly extend their migrations even- to the northern coast of North
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America. They have never been seen to return to the north, and their

migrations themselves occm' neither at perfectly regular intervals nor in

the same direction. The density of the columns also varies much in

different parts of the army. In some seasons the numbers are countless, in

others very limited ; at one time the individuals will- be fat and large, at

another very lean. By the end of August they are no longer seen. The
Dutch, who, since 1164, have prosecuted the herring fishery with the

greatest success, sometimes employ whole fleets of boats in the pursuit. At
no very remote period, the number of boats annually leaving the Texel,

under the protection of vessels of war, amounted to not less than eleven or

twelve hundred. This trade was at its highest state of prosperity in the

year 1618, at which time the number of boats employed was 3000, manned
by fifty to sixty thousand men. Since that time the trade has passed out

of the hands of the Dutch, to a certain extent, and is carried on by many
nations of northern Europe. According to Black, the fishermen of Gothen-^

burg alone, in his time, took upwards of 700,000,000 herrings. More than

130,000 barrels have been exported from Bergen in Norway; the amount
consumed in the entire land exceeding double this number. At the present

day, the largest quantities are taken on the shores of England. Recent

investigations have rendered it probable that the herring actually does live

within a moderate distance of the localities where it is caught, coming in

from the deep water for the sake of depositing its spawn.

A beautiful spectacle is exhibited w^hen the herring approach the shores ;

the rays of the sun are reflected from myriads of silver scales, and above

the army may be seen hovering hosts of gulls, terns, and other sea birds.

Behind and alongside are numerous rapacious fish, which, with seals, por-

poises, and other marine animals, devour immense numbers. The water is

filled with loose scales, rubbed off by their close proximity. On account of

their vast numbers, these fish are very easily captured. This is done by

means of nets, either on shore or at sea. Every Dutch smack has four

smaller boats along with it, to carry fresh fish to the sea ports, and for other

purposes. They use nets of 500 or 600 fathoms in length, made of coarse

Persian silk, as being stronger than hemp. These are blackened by smoke,

in order that the fish may not be frightened by the white thread. The nets

are set in the evening, buoyed by empty barrels, and stretched by weights ;

they thus rest at the surface of the sea. In the morning they are drawn

in by means of a windlass. The herrings are sometimes attracted within

reach of the nets by lanterns suspended at various intervals. But a faint idea

can be formed of the actual number of these prolific fishes, which exists at

one time in the ocean. When we remember, however, that an annual

consumption of over two thousand millions in Europe, not to mention the

myriads devoured by fishes, birds, and various marine vertebrata, scarcely

appears to affect their number, we may obtain an approximate conception

of what that number must be to which the sum of those annually destroyed

is in such small proportion.

As the herrings are so abundant, and the flesh at the same time so excel-

lent, various modes have been adopted to preserve them for a certain length
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ot time. Even at sea many are salted down, and sold in this state. This

is called by the French saler en vrac. To keep them longer than is per-

mitted by this method, two other ways are made use of: they are called

white-salting and red-salting [saler en hlanc and saurer). To white-salt

herring, they are gutted on being caught, and packed in barrels, with a

thick brine poured over them. They are there retained, until it is conve

nient to give them a final packing. After the bustle of the fishing is over,

the smacks or busses run in and discharge their cargoes, when the barrels

are inspected, and the fish sorted under the inspection of official authorities.

Tiiey are then repacked with fresh lime and salt, and the particular

quality marked on the barrel by the brand of an inspector. The red-salting

is efTected by allowing fat herrings to lie for a considerable time in the

brine, then arranging them on hurdles, and placing them in ovens holding

from ten to twelve thousand, for the purpose of being dried and smoked.

The invention of pickling, as applied to herring, has been ascribed to Wilhelni

Boekelson, or Beukelson, a fisherman of Viervliet in the province of Zealand

(about 1440) : he, however, only improved an art known before his time.

The Emperor Charles V. eat a herring over his grave, in thankful acknow-

ledgment of his worth, and erected a monument to his honor in 1556.

Several species of herring are caught in vast numbers on the coast and

in the Atlantic rivers of the United States. The principal of these is the

Clupea elongata, the representative of C. harengus. Besides Alosa sapi-

dissima, or shad, already mentioned, Alosa tyrannits and A. menhaden are

of economical value, the former as an article of food, the latter for manure.

Immense numbers are taken and spread on poor lands, to which they impart

a fertility not inferior to that produced by guano.

SALMONiDiE. The Salmonidce, or trout family, agree with the Clupeidce

in the structure of the upper jaw, and are most prominently distinguished

by the presence of an adipose dorsal, a small fatty fin behind the true dorsal,

near the tail. The intestinal canal is provided with numerous cceca. The
scales are more or less conspicuous. All the bones of the mouth are fur-

nished with teeth, as is also the tongue. The branchiostegal rays are about

ten in number.

The entire family is eminent for delicacy of flesh, and for the possession

of those game qualities so dear to the angler. Species are spread over the

more northern regions of America, Europe, and Asia ; although the number

of such is greater in North America than anywhere else. The principal

genera are : Sahno, Thymallus, Osmerus, Mallotus, and Coregonus. Con-

spicuous among the species of Salmo, is >S. salar, or the true salmon, found

on the northern shores of both Europe and America. It attains to a great

size, an individual of 8 libs, having been taken in England. The largest

American specimens do not exceed 50lbs., the usual weight being consider-

ably less. Salmon were formerly caught in large numbers in the Connec-

ticut river, but at the present day few are taken south of the Kennebec

river in Maine. PI. 82, fig. 7, represents Salmo fario, a species very

abundant in Europe, especially in England. Its maximum size is about

25lbs., although a weight of a few pounds is nearer the average standard.
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Its nearest representative in the United States is the Salmo fontinalis or

common brook trout, occurring from Maine to the southern parts of Vir-

ginia, and perhaps below this in the mountainous regions. It does not attain

a great size in running streams, a weight of four pounds being considered

enormous. In small lakes, however, it is found much larger than this, being

sometimes mistaken for the Mackinaw or great lake trout, Salmo amethystus

of Mitchell. This most gigantic of all Salmonidce inhabits the great lakes

of North America, and is especially abundant about Lake Huron. Indi-

viduals of 35lbs. weight are of no great rarity, although 15 is perhaps the

average. Dr. Mitchell records one weighing 120lbs., but at the present day

they seldom exceed 80. Salmo confinis, a less gigantic species, inhabits the

smaller lakes of the northern United States : S. siskewit is a native of Lake

Superior, and numerous species are found represented in the waters of

Arctic America. The genus Thymallus or greyling, represented in Arctic

America by T. vexillifer, is distinguished from the true Salmo by the larger

scales and the elongated dorsal. The European greyling is T. vulgaris.

Mallotus villosus, or the capelin, is found on the coast of Labrador and

Newfoundland, where it is used as a bait for the cod. It is sometimes found

in a fossil state, in diluvial formations, on the eastern coast of the United

States, as in New Hampshire. The genus Osmerus, or smelt, is represented

by O. viridescens. It is known in some portions of the country as the frost

fish, and is exceedingly abundant in the northern United States. In the

winter season it congregates in large numbers in Lake Champlain, and may
be taken with great ease through holes cut in the ice. Coregonus is

another genus of the Salmonidce, famed for the excellence of its flesh. The

celebrated " white fish" of the lakes is included under several species of

Coregonus. A species, C. otsego, from the small lakes of New York, is

known as the Otsego bass. Additional species occur in the regions north

of the United States. Species of this same genus are abundantly distributed

over northern Europe.

ScoPELiDiE. Fishes of this family have the upper jaw formed entirely by

the intermaxillaries. The branchiostegous rays are ten to fifteen in number.

Mouth deeply cleft. A second adipose dorsal. The species are mostly

marine, one occurring, however, in the Lake of Mexico, Saurus mexicanus.

Another genus remarkable for its extreme beauty and diminutive size is

Scopelus.

The Characini are salmonoid fish with a posterior adipose dorsal, and

only six or seven branchiostegal rays. The divided air-bladder and tym-

panic ossicles ally them to the Cyprinidce. The intestine has numerous

cceca, and the superior maxillary enters considerably into the composition

of the mouth. Many of them are highly ferocious, and characterize the

rivers of South America, where they are sometimes dangerous even to man.

The only exceptions to this distribution are to be found in the genus

Percopsis of North America, one species of which is found in Lake

Superior, another in Lake Champlain, and a third in the Alleghany river.

They are highly interesting on account of their palaeontological relations

as well as their structure, which combines a ctenoid scale, with a general
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cycloid structure. These have recently been placed by Prof. Agassiz in a

new Tamil}', Percopsidce*

Galaxid^e, This family, containing but few forms, exhibits characters

intermediate between the Sahnonoids and the Esocidce. With a structure

somewhat similar to some of the former, it has the dorsal far back, and the

intestinal character of the latter. The upper jaw is formed partly by a

short intermaxillary, partly by the maxillary. The mouth presents much of

the cyprinoid structure. The species are mostly oriental.

EsociD/E. In the Esocidce the body is elongated, the single dorsal placed

far back, and opposite the anal. The upper jaw is constituted by the inter-

maxillaries, almost entirely ; the maxillaries when they enter as an element

are destitute of teeth. Intestines without coeca. Teeth generally well

developed in various parts of the large mouth. Branchiostegous rays from

three to eighteen.

The genus Esox is characterized by the broad depressed head and mouth
;

the latter with teeth on the tongue, vomer, palatines, and branchial arches.

The jaws have long, sharp, compressed teeth. The Esoces, or pikes, are

among the most formidable of all fresh-water fish. By reason of their

slender elongated form, they are able to live in shallow waters; penetrating,

even when of considerable size, into very small brooks. Tyrants of the

fresh water, no fish can compete with them except the trout ; and it is very

seldom that both forms are found in the same waters. Of two branches of

the same stream, one may be peopled by the former, and the other by the

latter. The only species of pike found in Europe is the Esox lucius,

shown in pi. 82, fg. 3. It is found in all the principal fresh waters of

Europe ; where, there is reason to suppose, they are much more abundant

at the present time than formerly. This species attains to a weight of

70lbs., although individuals of this size are of rare occurrence. North

America is especially rich in species of pike : those inhabiting the northern

lakes, as the Maskalonge, Esox nobilior, Esox estor, and others, attain a

great size. Specimens of the former have been known of over 70lbs. The
more southern species, as Esox clathratus, and others, are of more moderate

dimensions. The American species may all be referred to two types, one

with the opercula entirely scaled, and with fasciated or reticulated darker

markings, with a vertical bar under the eye ; the other with the lower half

of the operculum free from scales, and the marks in the form of light spots

on a dark ground.

MoRMYRiD^. This family contains fish characterized by an elongated

body provided with oblong scales. The entire head, not excepting the

cheeks and operculum, covered by a thick skin completely concealing the

bones of the head. This is drawn over the operculum, in such a manner
as only to leave a vertical narrow slit in each side : this skin is perforated by

a number of pores. Mouth, with the tongue, well armed with teeth. Two
coecal appendages. The fishesof this family are almost all inhabitants of Africa.

•" Since the above paragraph was written it has been ascertained by Prof. Agassiz that the

genns Percopsis, with Curniger (from Brazil) must constitute a distinct order of fishes. It

is likewise possible that the three species referred to are really one.
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HvpSiEiD^.. This highly remarkable family is established on a single

species, the Ainblyopsis spelaens, or blind fish of the Mammoth Cave of Ken-

tucky. It is characterized by a form much like that of a Hydrargira, to

which it would at first be referred. The head, however, is much depressed,

and the eyes are entirely wanting, none being evident even on dissection.

The body is covered with scales, and the jaws provided with fine teeth.

The intestinal canal is shorter than the body. Coecal appendages two,

pyriform, and opening by distinct orifices in each side of the intestine. Air-

bladder heart-shaped, deeply cleft anteriorly. The anus is situated anterior

to the base of the pectorals. The fins are provided with filamentous tips.

This very curious fish combines the characters of the Esocidce, Salmonidce,

and CyprinodonddcB, although its affinities are most with the latter. Like

these, too, it is ovo-viviparous, the young being from ten to twenty in

number. The color is a dull white. The animal is caught in a stream of

water flowing across the Mammoth Cave, in which it is readily seen by the

contrast of its white sides with the darker body of the water. A species

of Astacus, A. pellucidus, likewise white and destitute of eyes, inhabits the

same water in great quantity.

Cyprinodontid^. The species of this family, which experiences its

greatest development in America, are generally of small size. In fact a

certain species found in South Carolina is not much over half an inch in

length, even when comparatively large, and the others are not of much
greater magnitude. Most are inhabitants of brackish w^ater, although all

the fresh waters of North America have their representatives. Body

variously shaped, generally elongated and sub-depressed, especially anteriorly.

The fins are all rounded, and the dorsal is situated far back, above the

anal. The jaws are provided with small teeth which are sometimes den-

ticulated. Hooked teeth on the pharyngeals. Air-bladder single. The

principal genera are : Fundulus, Lebias, MoUinesia, Hydrargira, and

Cyprinodon, Some of these are remarkably tenacious of life. Species of

Hydrargira have resisted the influence of the air-pump vacuum, under

circumstances where the same deprivation of air would have killed almost

anv other fish. This genus can live for months buried in soft mud, after

their native pond dries up, coming out again on the accession of fresh water

Cyprinid^. We come now to the consideration of the family of

the Cyprinidce, which embraces by far the greater number of the exclusive

residents of fresh waters. Every variety of size and shape occurs ; the

flesh, however, of but few, is worth much as an article of food. They are

distributed over all the temperate and cooler waters of the globe, their

occurrence in tropical waters being very limited. The family is character-

ized by the absence of teeth in the mouth, and the development of teeth

of various kinds and shapes upon the posterior branchial arch, or pharyngeal

bone. The shape and number of these teeth furnish excellent generic

characters. The former are exceedingly varied, each region having some

peculiar to it : as Schizothorax for Syria, Catastomus and Exoglossum for

North America, &c. A prominent European form is Chondrostoma nasus

{pi. 84, fig. 4). Alhurnus lucidus, or the bleak, represented in pi 84, fig.
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7, is another ; the silvery pigment lining whose scales is used in the manu-

facture of artificial pearls. Tinea vulgaris {pi. 84, fig. 12) sometimes

attains a considerable size. Gohio fluviatilis (fig. G) is likewise extensively

distributed. Barhus vulgaris {pi. 81, fig. 10), or the barbel, a fish of some

reputation among anglers, has been known to attain a weight of 15Mbs.

Cyprinus auratus, or the common gold fish {pi. 85, fig. 12), is pre-eminently

conspicuous among fresh-water fish for the beauty of the colors. The young

fish is of a brown color, in which, after a time, there appear silver specks,

which increase until the entire fish becomes silvery white. In this state it

is known as the silver fish. Subsequently it gradually assumes a golden red

color. The true home of this fish, called kin-yu in China, appears to be a

lake near Tschang-Hon in the province of The-Kiang, whence it was

carried to the different waters of China and Japan, and subsequently to

Europe. It is generally kept in glass globes, or small vessels, in the house,

care being taken to provide an abundance of fresh water every day. The
gold fish are easily kept in fish ponds, where they multiply rapidly. In the

cisterns or tanks used to contain the water for condensing the steam of

steam-engines, they thrive remarkably well, owing to the amount of greasy

matter floating on the surface ; even though the temperature of the water

reaches 100° F. and upwards. The river Schuylkill, near Philadelphia, is

well stocked with gold fish, from individuals which escaped from certain fish

ponds near that city. They also occur in the Hudson River.

When kept in globes, the gold fish devour insects, worms, bread, fat earth,

(fee, with avidity at certain times, although they totally refuse all food at

others They eat pieces of cracker with great greediness ; care, however,

should be taken, not to give them more than they can consume at the time,

as any portion uneaten, when dissolved in the water, affects its respiratory

properties. In confinement, the form is apt to vary considerably, certain

monstrosities, as three or four tails, being sometimes produced. These fish

spawn in May, and if not watched will eat their own eggs. This should be

prevented by removing the latter to a separate vessel, and exposing to the

sun. The flesh is very pleasantly flavored.

Another species, Cyprinics carpio (a variety of which, Cyprinus rex

cyprinorum, \?, shown in pi. 84, fig. 11), is found abundantly throughout

Europe, where it is highly prized as an article of food. For this purpose it

is kept in preserves and ponds, where it attains to a large size. Individuals

of eighteen pounds' weight have occasionally been caught. Like the gold

fish, this carp has been naturalized in North Ameri'ba, especially in the

Hudson River, where it abounds, and is protected by legislative enact-

ment.

North America abounds in species of Cyprinidce, many of which are yet

undescribed. With species belonging to some of the genera above-

mentioned, as Alburnus, Gohio, &c., there are many of genera peculiar to

herself. No true Cyprinus is, however, found, nor perhaps Barhus, although

there are many species with the barbels characteristic of these genera.

Closely allied to Leuciscus, in size and general structure, but difl^ering in

the possession of barbels, is the genus Chilonemus, one species of which, C.
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cataractus, or the fall fish of Pennsylvania, attains to a considerable size,

perhaps larger than that of any other allied form in this country ; specimens

have been seen nearly two feet in length, and weighing several pounds.

This size is, however, exceeded by many of the European species. The
peculiar genus Exoglossum is characterized by a trilobed lower jaw, the

middle lobe i'ormed by the extremity of the lower jaw, the lateral by cartila-

ginous expansions. Another interesting sub-family, embracing several

genera and many species, is that of the Suckers, or Catastomi. known by

the highly fleshy lips, which can be applied to any object like a sucker.

The pharyngeal teeth are columnar or prismatic, not hooked and truncated.

They are found abundantly throughout North America ; and different species

are known by the various names of carp, sucker, mullet, buffalo-fish, red-

horse, &c. PL 81, figs. 6, 7, represent Cohitis fossilis and E. harhatula,

European species of a form not found in North America.

The concluding family of the order Malacopteri, or Physostomi, is found

in the Silurid^e, represented in North America by the catfish. Fishes of

this family have the skin either naked, and covered with a slimy secretion,

or provided with osseous plates of various number and shape. The head

is usually depressed, and provided with a variable number of barbels. In

most, there is a second and adipose dorsal, sometimes confluent with the

caudal. The first rays of the dorsal and pectoral fins are generally enlarged

into strong spines ; and the pectoral spine is capable of being inflexibly

fixed, by peculiar mechanism, in a direction perpendicular to the axis of

the body. The edge of the mouth is formed by the intermaxillaries sus-

pended from the sides of the ethmoid, which enters into the outline of the

mouth, forming the superior median portion. The sub-operculum is absent

in the whole family.

Species of this polymorphous family are found distributed throughout the

globe. In Europe, however, there is found but one species, the Silurus

glanis, or sheat fish. This species, interesting from the fact of its being the

largest fresh-water fish in Europe, the sturgeons excepted, is most abundant

in central Europe, its existence in England being hypothetical. The weight

has been known to exceed lOOlbs., in this respect equalling some of the

American Siluridce. It diff*ers from the North American species in the

absence of a posterior adipose dorsal, in the very small true dorsal, and

in the very long anal. Other species of this restricted genus, Silurus, are

found in various parts of Asia, and perhaps Africa, but not in America.

The American forms are highly varied, those of the northern continent,

however, being quite uniform in structure. The two most conspicuous

fresh-water genera are Pimelodus and Noturus ; the former with a distinct

adipose dorsal, the latter with this dorsal confluent wath the caudal.

Numerous species of Pimelodus (cat-fish, horned-pout, bull-head) occur

in the various waters of North America, some of which acquire a large

size. One species, from the Mississippi, has been known to weigh over

lOOlbs. The flesh of many species is highly prized, owing to its sweetness

and freedom from bones. The genus Noturus, known provincially as stone

cat-fish, embraces but few species, found in the Atlantic streams south of
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New York, and in those of the Mississippi valley. They will probably be

discovered in the eastern rivers (in the Hudson at least), when their ichthy-

olo.£ry has been more fully studied. Marine fornis are met with in

Gaieichthys, Arius, and Bagrus, the former characterized by the high dorsal

and pectorals.

South America exhibits some Siluroids of especial interest. Conspicuous

among these are Arges cyclopum, or Pimelodus cyclopum of Humboldt,

and Brontes prenadilla, which inhabit the highest regions in which fish are

known to live. They are found in Quito, at elevations of more than 16,000

feet above the level of the sea, living in the streams running down the sides

of Cotopaxi and Tungaragua. The most interesting fact in the history of

these fishes is, tJiat they are frequently ejected from the craters of the above-

mentioned volcanoes, in immense numbers ; the supply being probably

derived from the subterranean lakes in the body of the mountains. Our

space will not permit us to mention any other members of this interesting

family, excepting the Malapterus electricus, the Silurus electricus of older

authors. This species is characterized generically by the absence of the

first dorsal, the adipose dorsal alone existing, as also by the possession of an

electric apparatus or battery, somewhat intermediate in character between

those of Gymnotus and Torpedo, although of much finer texture. The
whole body beneath the integuments is inclosed by the apparatus in two

layers of great compactness, and at first sight suggesting a deposit of fat.

K dense fascia separates the battery from the muscular system. The cells,

formed by transverse and longitudinal fibrous partitions, are rhombic in

shape, and exceedingly minute. The nerves of the outer organ come from

branches of the fifth pair of nerves, the inner organ is supplied by the inter-

costal nerves. The direction of the current is probably from the head to

the tail ; the cephalic extremity being positive, and the caudal negative.

We now come to the third order, Pharyngognathi, of our classification,

divided into two sub-orders, Malacopterygii, or soft finned forms, and

Acanthopterygii, or spiny finned. The only family belonging to the first

division is that of the

ScoMBEREsociD^, characterized by a structure intermediate between

that of EsocidcB and Scomhridce. The body is greatly elongated, and the

jaws produced into long, very narrow beaks. The scales are minute, and

hardly apparent in some species. The more conspicuous genera are Belone

and Scomheresox ; the former having a considerable external resemblance to

the gar-fish, Lepidosteus, but with very minute soft scales, the latter having

the posterior portion of the anal and dorsal divided into finlets, as in the

mackerel, in other respects like Belone. This last mentioned fish is repre-

sented by several species in North America, one of which, B. truncata,

occasionally penetrates the Atlantic rivers, as the Delaware and Susque-

hanna, and is knov\'n also as the silver-gar, or bill-fish. Neither genus is

of any economical value. Inconspicuous in this respect, also, are the

families Chromid^e, Cyclo-Labrid^, and Cteno-Labrid/e, sufficiently cha-

racterized by the spurious fin rays, and the ordinal characteristics. The
old family of Labridce, including the two latter sub-divisions, which differ
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in the one having cycloid scales, the other ctenoid, has a single dorsal

supported in front by spines, each of which has generally a membranous
appendage. The jaws are provided with fleshy lips. There are three

pharyngeals, the two upper attached to the cranium, the lower larger, all

armed with teeth of various kinds. Intestinal canal, with coeca, rudimen-

tary, or none. The most interestilig American genera are Ctenolahrus

and Taittoga. The former is represented by C. casruleus, found along the

Atlantic coast from New Jersey, north ; and known by the fishermen by

the various names of bergall, cunner, blue perch, and chogset. Tautoga

Americana, tautog, or black-fish, is much esteemed for the table, and is

caught along the more northern Atlantic coast.

The order Anacanthini contains fishes of great importance to mankind

as articles of food. This is divided into two sub-orders, the first Apodes,

without ventral fins, the second Thoracici, with the ventrals under the

pectorals, and the pelvis suspended to the bones of the shoulder. The
typical genus of the single family Ophidid^e, included in the first sub-order,

is Ophidium, having the dorsal, caudal, and anal, either united, or separated

by a small interval. The ventrals are wanting. A small barbel at each

angle of the jaw. The North American species, O. marginatum and O.

stigma, are quite inconspicuous in every respect. The next two thoracic

families, GadidcB or codfish, and the PleuronectidcB or flat-fish, embrace

species standing in the very first rank in economical value.

The Gadid^ have an elongated body, covered with soft scales, these not

extending on the head. Jaws, and front of vomer, with pointed irregular

teeth of various size, and gills with seven rays. Dorsal fins, three, or less
;

anal two, or one : coeca numerous. Air-bladder large, frequently inden-

tated. The genus Morrhua, or true cod, has three dorsal fins, two anal

;

pointed ventrals. A median barbel at the end of the lower jaw. The best

known species of cod is the Morrhua vulgaris (pi. 85, Jig. 1), found in the

European seas as far south as Gibraltar, and in the American to New-
foundland. The codfish caught off the coast of the United States belong

to another species, M. americana. M. vulgaris is found in immense num-

bers on the banks of Newfoundland, where they give employment, in

fishing, to vessels of all nations. They are caught with hooks, or seines

sunk to a considerable depth in the sea. On the banks of Newfoundland,

the usual fishing season is during the months of May and June. They are

preserved by simple green salting, or are salted and then dried. The
maximum size of this species, of 60 to 70 lbs., is exceeded by that of M.
americana, w^hich has been known to weigh 107 lbs., according to Di.

Storer. A cod of fifty pounds is, however, considered to be very large.

Various applications are made of the cod, other than as an article of food

;

the oil from the liver (known technically as oleum jecori), in particular, is

considered to be a highly valuable medicinal agent, especially in cases of

pulmonary consumption. The roe, also, is used as bait for various species

of herrings, as anchovies, pilchards, &c. Another species, M. ceglejinus, or

haddock, common to Northern Europe and America, is distinguished from

the cod proper, among other features, by the jet black lateral line. Inferior
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to the cod as an article of food, it is yet very palatable, and sold at a cheap*

rate. They do not attain to the enormous size of the cod, although they

are~ cau<Tbt off the New England coast, and consumed in great numbers.

Other American species are M. minuta, or power-cod, M. pruinosa, or

tom-cod, and others.

The jienus Mei-lans'us, which comes next to Morrhua, is similar to it in

other respects, but is without the filament on the chin. A prominent

European species, the Merlangus vu/gaj-is, or whiting, is shown in pL 85,

fig. 2. It is, as far as known, not an inhabitant of American waters, its

place being supplied, among others, by Merlangus carhonarius and M,
purpurinus, both found abundantly off the coast of New England, where

they are indifferently called pollack. The genus Merlucius, or hake, has

two dorsals, the first short, the second very long ; a single very long anal,

and no barbel to the chin. A species, M. alhidus, occurs in moderate

numbers off the coast of New" England, and is generally termed whiting.

The genus Lota, or ling, is an inhabitant of fresh waters, being found of

several species in the great lakes, and various parts of the New England

States, as well as north of these. It is characterized by the elongated

body, swollen belly, two dorsal and one anal fin, and the barbel on the chin.

The lings, or eel-pouts, are not favorites in the United States, although a

European species, Lota vulgaris, or burbot, is much esteemed. It is

represented m pi. SI, fig. II. The genus Brosmius has but a single dorsal,

extending the entire length of the back ; a single barbel at the chin. The
American species, B fiavescens, or cusk, is much esteemed as an article

of food. The genus Phycis has two dorsals, one short, the posterior very

long ; the ventrals of tw^o long rays united at the base. A single barbel on

the chin. An American species, Phycis americanus, known as the hake

or codling, is taken in considerable quantity, as an article of food. Other

genera, as Macrourus, Motella, which occur in the American seas, are of

little economical value.

The family of Pleuronectid^, or Planid^, of some systematic writers,

exhibits a remarkable anomaly, in having both eyes placed on the same
side of the head. The body is compressed and broad, with a single dorsal

extending from the head to the tail. There is no air bladder, and the

fishes of this family swim at the bottom of the water on one side, which

is generally white. The occurrence of both eyes in either the ricrht or left

side may be either accidental or else a constant generic or specific cha-

racter. Branchiostegous rays six. The genus Platessa has both the

eyes and the color on the right or left side of the head ; the body rhom-

boidal. A row" of teeth in each jaw, and others in the pharyngeals.

Dorsal fin commencing over the upper eye, and with the anal extending

nearly the whole length of the body, but not joined to the tail. The genus

is represented in America by seven or eight species of various character,

the larger of which, known as fiat-fish or flounders, furnish an excellent

article of food. Platessa fiesus, known in England as the flook or fluke, is

figured in pi. 81, fig. 9. Another European species is P. limanda, or the

dab. The genus Hippoglossus has a more elongated form, and stronger
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and shni'per teeth. In it is the species H. vulgaris, or haUbut, found on

the coasts of both Europe and America. It attains to a very large size,

individuals of even 500 and 600lbs. having been met with. Its flesh is

highly prized, and the fins are world-renowned as an epicurean morsel. In

Rhombus both the eyes and color are on the left side : the dorsal com-

mences anterior to the eye : dorsal and anal fins extend nearly to the tail.

Teeth exist both in the jaw and pharynx. Conspicuous in this genus is

Rhombus maximus, or the turbot, celebrated as the best of all European

fishes. A turbot, probably of a different species, has recently been

detected off" the coast of Massachusetts. PL 81, fig. 8, represents

Rhombus vulgaris, or the brill, a common European species. The genus

Achirus is without pectoral fins, and^has the eyes on the right side of the

head. Mouth distorted to the side opposite the eyes, and very small. Dorsal

and anal not united to the tail, as is the case in the genus Plagusia. The
Achirus mollis, or common sole, is very abundant on the Atlantic coast of the

United States. PL 82, fig. 11, represents the Solea vulgaris, European sole.

The family EcniNEiDiE is represented by the genus Echineis, which

comprehends fishes with a flattened disk upon the top of the head ; this

being composed of a variable number of cartilaginous plates, movable in

such a manner as to admit of their being attached by suction to an object

in the water. A single dorsal opposite the anal. Teeth on the jaws,

vomer, and tongue. PL 84, fig. 3, represents the Echineis remora, or

suckinor-fish, found throughout the Atlantic ocean. There are additional

species with various characters.

We come now to an order of fishes, Acanthopteri, corresponding nearly

with, but rather more restricted than, Acanthopterygii of Cuvier. This

order is characterized by the ctenoid scales, the advanced ventrals, the

spinous fins. &c. It embraces many species of considerable value. The

first family, Percid^e, is known by the rough scales, the dentated oper-

culum or preoperculum, and the occurrence of teeth in the jaws, the front

of the vomer, and generally on the palatines.

The number of genera and species in this family is very great, distributed

as they are over the entire globe, and occupying both salt and fresh water.

Two principal types may be distinguished, one with a single continuous

dorsal, the other with this dorsal more or less deeply divided, and separated

into two. The typical genus is that of Perca, with two separated dorsals,

the rays of the first spinous, of the second flexible ; teeth in both jaws, in

front of the vomer, and on the palatines ; tongue smooth ; operculum with

a short, flattened, backward spine. Perca fiuviatilis, the most common

European species, is figured in pi. 82, fig. 4. Numerous species occur in

North America, the most conspicuous of which is the Perca flavescens, or

common yellow perch, which is found in almost all sorts of situations, both

salt-water and fresh. Several closely allied species occur in the different

lakes and rivers of the North American continent. The genus, or rather sub-

family, Etheostoma, is altogether peculiar to North America, where nearly

every large river has one or more species peculiar to it. They are all of

rather small size, some of them very minute. Professor Agassiz has recently
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placed these fish amongst the Cottoids. The genus Lahrax is allied to Perca,

but has scales on the two-spined operculum, and teeth, or prickles, on the

tongue. The most conspicuous species is the Lahrax lineatus, the rock-

fish, or striped-bass, of the United States, a fish of great excellence in the

opinion of many persons, especially when taken in autumn. It is caught

in the winter and spring along with the shad, and like it is an anadromous

fish, running up from the salt-waters into the fresh streams for the purpose

of spawning. It attains a size of 60 to 70lbs., although more usually

weighing from 4 to 20lbs. Its European analogue is the Lahrax lupus, or

bass, shown in pi. 82, fig. 10, and highly esteemed as an article of food.

Other species occur in the United States, as L. mucronatus, or the white

perch of the eastern waters, L, muUilinealus, and others. The genus

Lucioperca combines the general characters of perca with teeth like those

of the pike. Its most striking resemblance is, however, to the salmon, for

which reason it generally bears this name in the rivers of the interior of

America. Lucioperca americana is the most abundant species, and, as

already mentioned, is usually called salmon, sometimes pike, as in Lake

Champlain. It is a bold, voracious fish, of great strength, and affords

excellent sport to the angler. An allied species is found in the rivers of

central Europe. Centropristis has a single dorsal, and an oblique tail
;

preoperculum dentated, and operculum spinous ; teeth small and crowded,

no canines. A common American species, C. nigricans, known as sea-

bass, or black perch, is much esteemed as an article of food. Grystes also

has a single dorsal, and a considerable resemblance to Centropristis

;

having, however, the preoperculum entire, and the tail truncate. It occurs

in various rivers of North America, and is represented by several species

in the w^aters of the Mississippi and of the great lakes, as also in the

w^aters of several streams having their outlets on the southern Atlantic

coast. None have been found in the Potomac or Susquehanna ; and those

met with in the Hudson River have been introduced from Lake Champlain,

through the Hudson and Champlain canal. They are generally known as

black bass in the North ; another species of a different color in the South,

being improperly called trout and white salmon. They afford excellent sport

to fishermen, ranking in point of "game" qualities above most other fresh-

water species, after the SalmonidaB. Their flesh also is excellent eating.

'Centrarchus has an oval, compressed body, with two flattened spines to the

operculum, six or more spines to the anal fin ; a single dorsal ; and velvet-

like teeth in both jaws, on the vomer, palatines, and the base of the

tongue. Several species inhabit the waters of the United States ; one of

these, Centrarchus ceneus, rock-bass, or black sunfish, being found in the

waters of the Mississippi, and in the great lakes. This species is also

highly prized for the sport it afTords in fishing. The genus Pomotls is

distinguished from the preceding, mainly by the presence of an opercular,

membranous flap, posterior to the flattened spines. The palatines and

tongue are without teeth. Species of this genus are numerous, and

generally distributed, in North America. They are known as sun-fish,

pumpkin-seed, sun-perch, and bream.
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Another genus of Percoids, Holocentrum, has brilliant and denticulated

scales, a spinous and denticulated operculum, and a preoperculum, with a

well developed spine, projecting posteriorly. A species, H. longipinne

{pi. SS, Jig. 1), is found in the American waters. The genus Sphyrcena has

a greatly elongated body, with two separated dorsals. Lower jaw longer

than upper : both with stroQg teeth. Ventrals posterior to the pectorals.

A species of this genus, S. barracuda, is found on the southern shores of

the United States, particularly about the Florida reefs, where it is more
dreaded for its ferocity than the shark. It is there called barracuda pike,

or barracuda, and attains a length of six or seven feet. SphyrcBua spet, a

Mediterranean species, is figured m pi. SS, Jig. 4. A species of Trachinus,

T. draco, sea-cat, or weever {pi. 81, Jig. 12), is much feared for the

injuries it can inflict with its spinous dorsal. A special regulation in

France requires that these spines be cut off* before the fish is exposed to

sale. It has not yet been found in American waters. Acerina constitutes

a genus of fresh-water fish, allied to the true perches, but has a single

dorsal fin. Of two species, both European, A. cornua, or the rufle, is found

in various waters of England and the continent. Its flesh is well esteemed,

but the fish never attains to a large size. Figured m pi. 83, Jig. 10. The
genus Mullus, or mullet, has two separated dorsals, and two cirri at the

symphysis of the lower jaw. The genus is not found in America. PI. 85,

Jig^ 7, represents M. harhatus.

The next family is that of the Sclerogenid.e, or Triglid^, with the head

spined and armed in various ways. The suborbital bone is extended more

or less backwards, and articulated to the preoperculum. The genus

Trigla has the operculuQi and shoulder-plate running out backwards in a

spine ; seven branchiostegous rays, and three detached rays at the base of

each pectoral fin. Trigla lyra, or the piper {pi. 83, Jig. 7), is a rather

rare European species. T. cuculus occurs on the coast of the United

States. More American species are found in the genus Prionotus, closely

allied to Trigla. Dactylopterus has the detached filament of Trigla

greatly elongated, so as to exceed in length the fish itself, and united by a

fin by means of which it can be sustained in the air for a short period of

time. The best known species is D. volitans, or flying-fish, and is shown

in pi. 8S, Jig. 12. There is another flying-fish, Exoccetus, belonging to the

EsocidcB, which is a better flyer than Dactylopterus. The genus Coitus

has a variously-armed head, which is large and depressed ; teeth in both

jaws, and on the front of the vomer ; branchiostegous rays six ; two dorsals,

distinct or but slightly connected, ventrals small. Two distinct types of

this genus exist, one with the head strongly armed with spines of various

kinds, and the other with the spines few in number, and nearly obsolete.

The latter are all fresh water, the former marine. Numerous species

of fresh water Cottus occur both in Europe and America, all closely

resembling each other. They may be distinguished geographically by the

fact, that while the small subcutaneous plates along the lateral line are

continued out to the tail in the European species, in the American they

cease within a short distance (one fourth, perhaps) of the total length, and
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the lateral line extends to the tail only as a light furrow. PL S'i,fig. 5,

represents one of the European s])ecies of fresh water Cottus, known as the

bullhead, miller's-thumb, chabot, &c. The salt water species are termed,

provincially, sculpins or bull-heads. AspidopJiorus has the body octagonal,

and covered with scaly plates ; snout with recurved spines ; no teeth in the

vomer ; two dorsal fins. A. cataphractus {pi. 82, fig. 1) is found both in

Europe and America. The genus Scorpcuna resembles Cottus, but has a

compressed head, an undivided dorsal, and palatine teeth ; as also cutaneous

filaments in various parts of the body. S. scropha is represented in pi. 83,

Jig. 5. Somewhat allied to Scorpoena is the genus Synanceia, a species of

which, 'S'. horrida, is shown in pi. 82, Jig. 9. It is from the Indian seas.

The genus Sehastes has some resemblance to the perch, but differs in the

spined operculum and preoperculum. All parts of the head are covered

with scales ; branchiostegous rays seven ; teeth on the jaws, vomer, and

the palatines. Sehastes noi'vegius, Norway haddock, snapper, or rose fish,

is a highly beautiful fish, of a reddish color, and is taken in deep water,

oflfthe coast of New England and further north. The genus Glisterosteus,

or stickleback, closes the series of those Triglidce which we have room to

mention here. They have a body without scales, but variously armed with

plates on the sides and back. A variable number of the anterior dorsal

rays occur as separated spines. Ventral fins represented by a single spine.

Branchiostegous rays three. The species of this genus are mostly of small

size, and inhabitants of brackish water
; yet some species occur in perfectly

fresh water. They are highly quarrelsome, active little fish ; and one

European species, at least, is remarkable for constructing a regular nest of

grass. The male performs this labor of love, and forces females successively

into the nest, there to deposit their spawn, which he immediately fecundates.

The nest and its contents are watched with the most jealous vigilance by

the male stickleback, who exercises a careful guardianship over the young

after they are hatched. Other species of Gasterosteus will probably be

found to possess the same habit, shared also by some other genera, at least

by Callichthys of South America. PL 82, fig. 6, represents the common
European species, Gasterosteus aculeatus.

The third family, Sci^nid^e, exhibits a close parallelism w^ith the Percoidce.

The vomer and palatines are, however, destitute of teeth, and the head is

generally enlarged by cavernous swellings. The ventral fins are sometimes

scaled.

The first genus with an American representative is Otolithus, charac-

terized by the two dorsals, the weak anal, the absence of barbels, and the

two or three highly developed front teeth. The principal species is

O. regalis, or weak fish, abundant on the whole Atlantic coast. It is called

salt water trout, or simply ti-out on the southern coast. Another species is

called salmon trout. When caught in the latter part of the summer, and

eaten within a few hours after its capture, it is, perhaps, superior in

delicacy of flavor to any salt water American species, excepting the far-

famed sheepshead, and scarcely inferior even to this most delightful of

fish. Corvina differs in the strong second anal spine and the perfectly
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even, velvety teeth. Generally there is a series of larger, equal, and sharp

teeth in the upper jaw. Corvina oscula is found in the interior waters of

North America, where it is generally called " sheepshead." The flesh is

of little value as an article of food. Its southern congener, the C ocellata, or

red fish, found abundantly in the Gulf of Mexico and about New Orleans,

is much more highly prized in this respect. It bears various names, as

bass, sea-bass, red bass, at different points along the Atlantic coast, and is

occasionally caught as far north as Long Island Sound. Leiostomus has

a feeble anal spine, with minute denticulations in the preoperculum. Teeth

in the jaws equal, and very minute. Pharyngeals paved posteriorly ; two

dorsals. One species, Leiostomus ohUquus, known as Lafayette, or crocus,

or chub, is abundant along the middle Atlantic shores of America, and

somewhat esteemed as an article of food. Another, L. xanthurus, is found

along the coast of South Carolina, where it is called yellowtail, or yellow

Jack. The genus Umbrina is distinguished from the other Scienoids by
the presence of a cirrus under the symphysis of the lower jaw. Umbrina
nebulosa, or the kingfish, is highly prized as an article of food, being

considered by many the best fish afforded by the New York market.

U. alburnus is a closely allied species, found along the southern coast of the

United States, called whiting in South Carolina. The genus Pogonias

differs from Umbrina, in having several barbules under the jaw. Pogonias

chromis is the well known drum of the Atlantic coast, a fish of very large

size and excellent flavor. F. Fasciatus is the young drum of fishermen.

The next family, the SpARiDiE, has unarmed opercles, the head not

cavernous, the palate without teeth, and the jaws not protractile. Branchial

rays not exceeding six. The genus Sargus has cutting incisors in front

of the jaws, somewhat like those of man; the molars rounded. The most

important species is Sargus ovis, the well known sheepshead, a fish among

the first, if not the very first, in America, in point of excellence. It is

caught along the entire Atlantic and Gulf coast, and is occasionally found

of extreme size. Sheepshead are exceedingly abundant about the Florida

keys, but are there considered very inferior fish. The further north they

are taken, the better the flavor. Other and smaller species also occur.

The genus Pagrus has two rows of small rounded molars in each jaw.

Pagrus argyrops is the porgee of the Atlantic, in some estimation for the

table.

The family of Menid^ is similar to the Sparidce, but has a highly

protractile mouth, and occasionally teeth on the vomer, and denticulations

on the preoperculum. There are no American species of any special

mterest in this family.

Nature has given to the next family of LABYRiNTHiBRANCHCiE a remarkable

provision, enabling it to leave the water, and travel to a considerable

distance in search of food. The eels, we have shown, possess this power

also, by reason of the smallness of their gill-openings, which can be closed

up very firmly. In the Labyrinthiforms there is a highly vascular

membrane, folded together in a number of laminae, and occupying the

upper part of the anterior branchial arches. This membrane is highly
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vascular, and appears to serve as a respiratory organ in itself, and also to

intercept and retain water for a considerable time, sufficient to keep the

gills moist during the terrestrial journeys of the fish. An Indian species,

Anabas scandens, or climbing perch {pi. 84, fig. 13), can spend some

considerable time out of the water in search of food. It is even said to

climb inclined trees hanging over the water, but this has been doubted.

Several genera of this curious family are known ; all, however, Asiatic or

African. PL 85, fig. 6, represents Ophiocephalus striatus, an Indian form.

MuGiLiDiE. These have a nearly cylindrical body, with two distinct

dorsal fins, the first with four spinous rays. Ventrals rather behind the

pectorals ;
gills, six-rayed. Head depressed, covered with large scales or

polygonal plates. Teeth very fine. The most conspicuous genus is

Mugil, several species of which occur in the United States. Mugil albula

or the common mullet, is caught in great abundance along the whole

southern Atlantic coast of the United States ; where, indeed, it forms a

much esteemed article of food, although rather too fat and rich. The
roe is considered to be an especial delicacy. These fish are caught in

seines throughout the greater part of the year. The genus Atherina is

composed of small fish, with very protractile mouth, elongated body, two

dorsals far apart, the anterior spinous. A silvery band on the side, ventrals

behind the pectorals. First branchial arch with bony pectinations. This

genus is represented in North America by several species, mostly marine.

The passage to the true Scombridce, or mackerel family, is made by the

NoTACANTHiDiE. The body is long, and supplied with small soft scales
;

snout obtuse, projecting beyond the mouth, which is furnished with fine

close teeth. No true dorsal fin, but a series of free spines on the back,

unconnected by a membrane. Free spines before the anal. Notacanthus

nasus is found in the Greenland seas.

ScoMBRiDiE. This family, in the economical value of its component species,

yields to no others, the Gadidce and Clupeidce not excepted. It embraces

the various mackerels, tunnies, dories, &c., together with many others, of

less general distribution, but of great local abundance and excellence. The
fishes of this family have small scales, so minute, indeed, as to cause the

skin to appear smooth ; the ventrals are without scales, the opercles without

spines or denticulations, the caudal generally large and powerful, and the

intestines mostly with numerous caeca.

At the head of the family stands the genus Scomber, or true mackerel,

characterized by the fusiform elongated body, two small cutaneous crests

on the sides of the tail ; some of the posterior rays of the anal and second

dorsal fins free, forming finlets ; and one row of small conical teeth in the

iaw. Scomber vernalis, or the common mackerel, is verv abundant alonor

the more northern coast of the United States. It is not usually caught in

quantity before the beginning or middle of June, although obtained in

greater or less number along the coast of Massachusetts throughout the

year. This fish is exceedingly voracious, but capricious as voracious,

sometimes biting with the greatest readiness, and at others entirely refusing

the bait. The number and occurrence of mackerel in particular localities
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are also very variable, in some seasons the returns hardly paying the expense

of the expeditions. Some idea of the extent of the trade may be formed

from the fact that, in a single year, upwards of 234,000 barrels were taken

by Massachusetts fishermen alone. A closely allied, but smaller species,

S. grex, or chub-mackerel, is distinguished by a dark spot at the tip of the

lower jaw. >S. colias, or the Spanish mackerel, is also much esteemed, but

rarer than the two preceding. It is distinguished from S. vernalis by the

fact that the transverse undulations do not cross the lateral line, as in the

latter species. In S. vernalis, also, there is a dusky line beneath the lateral

line, and a black spot at the base of the pectoral and ventral fins. Scomber

vulgaris, or the common European mackerel, is represented in pi. 83,

jig. 9. The genus Thynnvs, or tunny, is distinguished from Scomber by

the presence of a corselet round the thorax, formed by scales larger

and coarser than those of the rest of the body. There is a bony and

elevated crest on each side of the tail. The anterior dorsal reaches nearly

to the posterior. Numerous finlets behind the dorsal and anal fins. A
single row of small pointed teeth in each jaw. The common tunny,

Thynnus vulgaris, is a mackerel of a gigantic size, and famed for the

excellence of its flesh, which tastes something like lean pork. Fish of this

species are caught in immense numbers in the Mediterranean, and eaten

both fresh and salted. The usual method of preserving them for any

length of time is to cut them into slices, which are packed away in barrels,

with layers of salt interposed. They are generally caught in nets. This

species is of rare occurrence out of the Mediterranean, where it is met

with in great shoals. But few are recorded as being caught off the United

States coast ; one specimen, taken near Cape Anne, weighed 1000 lbs.,

and was fifteen feet in length. In New England it is known as horse

mackerel and albicore. A European specimen is figured in pi. 83, fig. 8,

A second species, of much smaller size, is found in the Gulf of Mexico. The

bonito is also a species of Thynnus {T.pelamys), differing mainly in several

large longitudinal stripes below the lateral line. It is this species, among
others, which causes the flying-fish to leave the water in order to escape from

its terrible enemy. The flesh is greatly inferior to that of the comm.on tunny.

The genus Pelamys differs from the last, in having strong separated and

pointed teeth. The principal species, P. sarda, also called bonito, is of rare

occurrence in American waters, where it is known as the skip-jack,

especially in Massachusetts. Cybium is without a corselet, and has large

compressed sharp teeth ; the palatines v/ith short and even teeth. One

species, C. maculatum, or spotted mackerel, is of rare occurrence on the

American coast. The genus Xiphias, or sword-fish, has a spindle-shaped

body, covered with minute scales, a single elongated dorsal fin, ventrals

wanting, upper jaw elongated, forming a sword-shaped protube-rance

;

mouth without teeth. This curious genus, represented by Xiphias gladius,

or the well know^n sword-fish (pL 81, fig. 13), is generally distributed

throughout the Atlantic, being found on both the European and American

shores. It attains to a great size, being sometimes fifteen feet in length,

and weighing many hundreds of pounds. The flesh, especially of the
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smaller individuals, is highly esteemed, being considered equal to that

of any of the mackerel family. Numerous instances are recorded of fish

of this species having struck the snout through, or into, the timbers of a

ship, mistaking it, as is supposed, for a whale, the sword-fish having, it is

said, a great antipathy to this animal. It is highly destructive to other

species, preying on the weaker mackerels to a great degree. The genus

Naiicrates has a single elongated dorsal, free spinous rays before the dorsal

and anal fins ; sides of the tail carinated ; and numerous small teeth. The
pilot-fish, Naucrates ductor {pi. 83, Jig. 6), belongs to this genus. The
pilot-fish, as is well known, possesses the curious propensity of following in

the wake of large masses in the water, whether these be vessels or large

marine animals. Instances have occurred of their following ships during a

voyage of eighty or more days. Their attendance upon the shark has

been supposed to be for the purpose of giving warning to their less vigilant

or less acute companion, of the dangers to which it may be exposed. The
interest, however, is probably, in both cases, that of protection against

enemies and starvation. The genus Cori/phcena, has a compressed

elongated body, and a head with a globular outline; eyes low, near the

angle of the mouth ; dorsal fin rising from the cranium, and extending to

the tail, diminishing in elevation posteriorly. This genus, including the

fishes generally known as dolphins, and celebrated for their beauty, are

mostly inhabitants of mid-ocean, being rarely found off the coasts. Cori/-

phcBna hippuris {pi. 84, fig. 2) is a well known conjpanion of vessels, and

greatly celebrated for the beautiful play of colors which it exhibits when
dying. The dolphins are extremely voracious, and are conspicuous

enemies of the flying-fish ; it is also noted for the extreme velocity of its

motions, a characteristic, however, of nearly all the Scomhridce. Several

species occur off the American coast, w^here, however, C. hippuris has not

yet been observed. The genus Temnodon, with the general port of a true

mackerel, is more compressed, and has the second dorsal higher and longer

than the anterior dorsal, and with the anal covered by small scales. The
most striking characteristic lies in the possession of a single row, in each

jaw, of large, distinct, com.pressed, and very sharp teeth, which give quite a

formidable feature to the fish. The principal species is T. saltator, the

blue-fish of the northern American waters, the tailor or skip-jack of those

more southern. It is much esteemed both by the angler and the epicure.

The genus Zeus has an oval compressed body, a protractile mouth, and the

dorsal spines with long filaments, as the most striking characteristic.

Zeus faher {pi. 81, fig. 10) is the well known dory, or John Dory, a

European species much esteemed by epicures. It has a large round black

spot on each side, ascribed by popular superstition to the marks of St.

Peter's thumb, when he took the tribute money out of its mouth. In some
parts of Europe it is called "king of the herrings," from the fact of its

accompanying these fish for the purpose of feeding upon them.

The family of Squamipennes is readily known by the dorsal and anal

fins, especially the soft portion, being covered with scales. The body is

compressed, and more or less oval or rhomboidal. Teeth setigerous, or
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like fine, dose bristles, or cutting. Preoperculum occasionally spinous.

Dorsals either two or one. The Chcetodons, belonging to this family, are

remarkable for their brilliant colors, the rhomboidal body, and the curious

property possessed by the species, Chelmon rostratus and Toxotes jacu-

lator, of ejecting drops of water, with unerring accuracy, at insects which

may be within a moderate distance of the surface. In China and Java

they are kept in vessels for the amusement afforded in watching the

dexterity with which they will bring down flies at the distance of several

feet. PL 84, Jig. 9, represents a common species of Chcetodon, C. auriga.

A few species of Chcetodon are found in America, especially in the Gulf of

Mexico. The genus Ephippus, represented by two species, is found along

the coast of the United States, w^here it is known as angel-fish, moon-fish,

three-tailed sheepshead, &c. An American species of Holocanthus, H.
tricolor, found in the Gulf of Mexico, is shown in pi. 82, Jig. 8. Another

genus, Dipterodon, contains a single species, D. capensis (pi. 85, Jig. 8),

from the Cape of Good Hope. The genus Amphiprion, a species of which,

A. bifasciatus, is figured in pi. 8D,Jig. 9, is, perhaps, more properly referrible

to the family of Scienoids.

The family of Toxicides is closely allied to the Scombridce, under which

head some authors include it ; the principal distinction consists in the

elongated flattened shape. The genus Tric/iiurus has the ventrals and

caudal wanting ; the dorsal extending all along the back, which runs out

into a long slender filament. A few small spines represent the anal. The
mouth is well armed and large, the jaw projecting. The general appear-

ance of this genus is that of a bright silver ribbon : one species, Trichiurus

lepturus, is occasionally caught oflf the coast of the United States. In the

West Indies it is called sword-fish, and sometimes attains a length of

twelve or fifteen feet. A remarkable genus, Trachypterus, has the body

ending in a caudal appendage of varied shape, and a second caudal stand-

ing up vertically from the tail. The ventrals are more or less developed.

PL 85, Jig. 11, represents Trachypterus spinolce, from the Mediterranean.

Cepola has a long dorsal and anal, both reaching to the base of the caudal,

which runs out to an acute point. Muzzle short and rounded. Cepola

ruhescens, in England called band-fish, is represented in pi. 8S, Jig. 11.

The family of THEuxHYDiE, with much the same general appearance

with the Scombridce, the same armature of the tail, but in different develop-

ment, a horizontal spine before the dorsal, &c., differs in the small non-

protractile mouth, the single row of occasionally dentated trenchant teeth,

the absence of teeth on the tongue and palate, &c., and the single dorsal.

They are also generally herbivorous. The genus Acanthurus has cutting

and serrated teeth, and a strong movable spine in the side of the tail, which

is exceedingly sharp, and capable of inflicting a severe wound when incau-

tiously approached. Several species are found off' the coast of the United

States, as A. phlebotomus, A. ccerulus, and A. chirurgus. This latter

species is represented m pL 84, Jig. 8. The genus Amphacanthus presents

the highly remarkable and indeed unique feature, of an internal spinous

ray to the ventral, as well as the one which is external. There is a con-
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cealed spine before the dorsal fin. Amphacanthus corallinus {pi S3, Jig. 3)

is from the Seychelles.

The family of Fistularid/e is characterized by a long tube in the fore-

part of the cranium, formed by the prolongation of the ethmoid, vomer,

opercules, pterygoid, and tympanic bones. The mouth is placed at the

extremity, as usual. The ribs are short, or absent. The body is either

cylindrical, as in the Fistularice, or compressed, as in the Centriscus:

The genus Fistularia, known as the tobacco-pipe fish, is represented on

the coast of the United States by several species, which are readily

recognised by their greatly elongated, nearly cylindrical body, the dorsal

far back and opposite to the anal, and the filament proceeding from

between the two lobes of the caudal. The genus Centriscus, in addition

to the tubular snout, has a compressed short body, of which the head forms

the greater portion of the whole. The tubular mouth is probably used in

drawing up their food, as by a syringe. Centriscus scolopax {pi. 81, Jig. 21),

a European species, is called in England snipe or trumpet-fish.

The two next families, Gobiid^ and BLENNiiOiE, formerly united into one,

possess a common feature in the slender and flexible character of the

spinous rays. There is also no swimming bladder. While the latter,

iiowever, have the ventral fins either consisting of two rays, or else absent

;

the former have them united into a single sucking-disk, or else very closely

approximated. In the genus Gohius proper, the ventrals are united through-

out their entire length, so as to form a concave sucking-disk. There are

two dorsal fins, the last of which is long. Some of the species are without

visible scales. They are mostly fish of small size, and inconspicuous in

their appearance, many of them belonging to the United States. Gohius

alepidotus, a very rare species, has in several instances been procured, by

inland naturalists, from the empty valves of oysters, into which they must

have crept before the oysters were removed from the bed. The lump-fish,

formerly placed in a distinct family, that of the Discoboli, are repre-

sented by the genera Lepadogaster, Lumpus, and Lipains, the two lattej

possessing American representatives. The former exhibits two disks,

formed, the one by the base of the pectorals, the other by the ventrals.

The dorsal and anal are near the tail. By means of their sucking appa-

ratus these small and otherwise defenceless fish are able to attach them-

selves to sticks and stones, and thus retain a secure hold in a boisterous

sea. In the genus Lumpus the pectorals uniting with the ventrals form a

single disk. The skin of the back is elevated on both sides, so as to

inclose spinous rays in a fleshy ridge. The head and body are short,

stout, and deep. The Lumpus anglorum, or lump-sucker, is a grotesque-

looking fish, found on the more northern coasts of Europe and America,

possessing the power of adhering to objects in water, with great tenacity,

by means of the sucking-disk. A vessel of water containing several gal-

lons has been lifted up by means of the close attachment of a lump-fish to

the bottom. This is one of the few fish which pay attention to the eggs

after they are discharged. The male here, as in most other cases of the

^ind, assumes the office of protector ; remaining close to the precious
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deposit, even in the presence of man, or other fish. The young, when
hatched, fasten themselves to the back and sides of the parent, who thus

transports them to safer locahties than the shallow water in which the eggs

were deposited. The genus Liparis, found in the seas of Arctic America,
with somewhat the same structure of the sucking-disk as lumpus, is

without the fleshy ridge on the back, and has a more elongated and
smooth body. There is a single, rather lengthened, dorsal fin. Echeneis

is by some included in this family. The genus Callionymus has the ven-

trals separated and broader than the pectorals. The gill-openings are

reduced to a small hole on each side of the nape. There are no species in

American waters.

The first genus of the family Blenniid^ is constituted by Blennius,

with a single elongated dorsal, the ventrals before the pectorals, and dis-

tinct, consisting of two rays, united at the base. Teeth slender, in a single

row. The species of this genus are small, lively fish, living among sea-

weeds, and possessing, some of ihem at least, curious crests or cirri over

the eyes. They derive their name from the shining mucus with which
their skin is clothed. They are numerous in species on the coast of the

United States, and form several subdivisions of the old Linnsean genus

Blennius proper, Pholis, Chasmodes, &c. One genus, Zoarces, with the

dorsal, anal, and caudal united, is ovo-viviparous, a peculiarity in all proba-

bility shared with it by others. Of this latter genus there are three

American species. The genus Gunnellus, or butter-fish, has an elongated

compressed body, and the ventrals rudimentary. The most conspicuous

fish of this family, however, is the wolf-fish, or sea-cat, Anarrhichas lupus,

armed more formidably with teeth than any other known species of equal

size. The dorsal fin is composed of simple rays, and extends from the

nape to the tail ; the anal likewise reaches to the tail. The body is smooth

and shining. The palatines, vomer, and mandibles, are armed with stout,

prismatic, grinding teeth, the interftr being longer and conical. The wolf-

fish is exceedingly voracious, and is the pest of the Arctic seas, where it

sometimes attains a length of eight feet. It is likewise quite abundant as

far south as Massachusetts, on the one continent, and England, on the

other. The flesh is highly esteemed by some, although from its exceed-

ingly repulsive appearance, it is not often eaten, except by the inhabitants

of Iceland and Greenland.

The conclusion of Miiller's order Acanthopteri is furnished by the family

LoPHiiD^, characterized by the elongation of the carpal bones, upon which

the pectoral fin is supported, as on an arm. The branchial apertures

are small, in the form either of a circular aperture or a vertical slit.

This family includes genera which are among the most repulsive in

appearance of all fishes. Conspicuous in this respect is Lophius, known

by the very large broad head, slender body, broad and thick pectorals, and

other characters. Lophius piscatorius, or the fishing-frog, angler, wide-gap

{pL SI, fg. 23), found in European waters, and L. americanus, are fishes

which attain to a considerable size, and are objects of interest to fisher-

men ; not so much on their own account, as for the other fishes which
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nave been accumulated in their stomachs, and which it is considered worth

the trouble to extract. Their extreme voracity causes them to devour

whatever comes in their way, and as the animals may be several feet in

length, with a breadth of one third the length, the short, wide stomach and

oesophagus readily permit a great accumulation of contents. They retain

life for a long time after being removed from the water. A curious feature

in Lophius consists in the possession of two long-jointed filaments on the

head, possessing great freedom of motion in every direction, and composed

of bone covered by skin, which at the end is dilated into a flattened

appendage. The fish conceals itself in a dense muddiness produced by

the action of its pectoral fins, and elevates these long filaments above its

place of concealment, thus attracting the surrounding fishes to the glit-

tering bait. To this habit it owes its name of fishing-frog. It also exhibits

a peculiar structure of the teeth, which are articulated in such a manner as

to permit them to be pressed back towards the throat, but maintaining an

erect position when they are moved in any other direction. Thus a fish, on

being seized and swallowed, readily passes over these jointed teeth, which

become depressed for the purpose ; but any attempt to return is prevented

b}^ the now erect fangs. A genus Malthea is still more repulsive in

appearance than Lophius, various parts of the body being provided with

fleshy filaments. The mouth is small and inferior. There are three

known American species, some of which possess the power of executing

considerable leaps, w^hen left by the tide on the shore. The genus Ba-

trachus, with somewhat the shape of Lophius, although much smaller and

more elongated, is without filaments, except short ones on the edges of the

lips. The first dorsal is small, the second low and long. The North

American species are three in number, the largest of which, Batrachus tau,

is known as the toad-fish.

The order Plectognathi, distinguished by the internal union of some of

the bones of the head, is composed of three families, the Balistince, the

OstracionidcE, and the Gymnodontes. The first of these, the Balistin^, is

known by the compressed body and prolonged snout ; the small mouth,

with a few distinct teeth ; the skin roughened by prickles or scales ; the

two dorsals, the first sometimes replaced by a single spine. The ventrals

are often obsolete, and the pelvic bone is prominent. The three principal

North American genera are : Balistes, covered with large scales ; Mona-
canthus, with the scales very small ; and Aluteres, with the skin covered

with small and almost invisible granules.

. In the OsTRAciONiDiE the entire body is enveloped by an inferior inflexi-

ble triangular, or quadrangular, long case, composed of numerous plates

soldered together, leaving only apertures for the mouth and fins. There

are no ventral fins, and but a single dorsal. The only North American

genus of this family is Lactophrys, or trunk-fish, of which there are three

species.

The most striking characteristic of the family Gymnodontes consists in

the peculiar structure of the teeth. There are either two, or one, in each

jaw, occupying its whole extent in a compact mass, and resembling some-
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what the bill of* a parrot. The teeth are compound, composed of numerous

laminae, which are constantly being renewed as they are worn away. In

Diodon there is but one such compound tooth, occupying the whole of

each jaw : the skin is armed with slender prickles, or stout spines. Several

species are known in the United States, the most abundant of which is D.

fnaculo-striatus, or the balloon-fish. D. punctatus (pi. 81, Jig. 19) is a

common species of tropical waters. In Tetraodon the single tooth appears

to be divided in each jaw by a deep incision, producing four pieces in the

mouth. The body is not cased in an inflexible coat, as Diodon, and the

dermal appendages are less highly developed. Some species of the genus

will inflate themselves to a great extent by swallowing air and causing it to

pass into a sac immediately beneath the skin : irritating them will cause

them to exhibit this property. When thus inflated they become much
lighter than the water, and float about on the surface. The spines with

which the body is provided then stand up erect, and furnish a secure guard

to the animal. These same remarks apply, in a less degree, to Diodon.

One species of Tetraodon is electrical, T. electricus. PL 81, fig. 20, repre-

sents T. lagoceplialus. Four species are known in American waters.

The remaining genus Orthagoriscus is composed of fishes which appear

to have had the tail abruptly cut off. The jaws are undivided, as in

Diodon, but the skin is not capable of inflation. The high dorsal and anal

are united to the caudal. The largest species, Orthagoriscus mola, known

as the sunfish, or head-fish, is occasionally caught off the coast of the

United States. It is a fish of large size, weighing sometimes as much as

400 lbs.

The order Lophobranchii, characterized by having the gills in small

tufts instead of being pectiniform, is composed of two families, the Syngna-

THiDiE and the Hippocampid^, both much restricted in their genera and

species. Considering them most conveniently as one family (as we may

here), we find three prominent genera, Syngnathus, Hippocampus, and

Pegasus. The genus Syngnathus embraces fishes with a tubular snout,

somewhat like that of the Fistularidse : the body generally straight and

elongated, and the ventrals absent. The whole body covered with plates.

The most curious feature consists in the possession by the male of a false

pouch under the tail, into which the ova are conveyed by the female, and

there hatched ; being retained for a considerable time before final expul-

sion. This is the case in Syngnathus acus (pL SI, fig. 16). In Syngnathus

ophidion {pi. 81, fig. 15) the eggs are merely attached beneath the abdo-

men, and not protected by lateral folds of the skin. One species, S.

peckianus, or pipe-fish, is known on the coast of the United States. In

Hippocampus, called the sea-horse, the body is broader and shorter ; the

tail, however, is slender : there are no ventral and caudal fins ; and an anal

only in the females. One species, H hudsonius, is frequently thrown up

on the Atlantic beaches of the United States. Pegasus has long, broad

pectorals, and a mailed body, which is shorter and stouter than that of the

preceding. The dorsal and anal fins are opposite. The mouth is placed

at the end.of a salient snout, but is inferior, not terminal. One of the most
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peculiar species of Pegasus is P. draco (pi. 81, fig. 17), from the Indlrm

seas.

The order of fishes we have now to consider is one of the most

interesting in the whole department of Ichthyology. It includes forms,

which, predominating exclusively at the dawn of vertebrate creation,

have long since passed away, leaving nothing but the casts or imper-

fect skeleton remains to bear witness of animals which once inhabited

the waters of a Palaeozoic age. But few genera of any of these families

remain to testify as to what was once the rule, and not, as now, the

exception in nature. We may, with some authors, divide all fishes into

Teleostei, Ganoidei, and Selachii. The Teleostei are fishes with a bony

slieleton, the bones of the head being also united by sutures. Other

characters are to be found in the structure of the heart, where the bulbus

arteriosus is simply an expansion of the aorta, and does not, as in the

Ganoids and Selachians, pulsate independently. There are no traces of

the transverse fas-ciculi of the heart, but only pale fasciculi of soft fibres,

which taper gradually into an uniform layer of the artery. There are

also two opposite valves, separating the bulbus from the heart. The
Cyclostomes have these valves, but are without the swelling of the bulb.

Deferring for the present the consideration of the comparative peculiarities

of the Selachian division, we proceed to the Ganoidei, the second division

of this classification, the ninth order of the one we have already adopted.

They form a true bond of union between the Teleostei and the Selachii,

having properties common to both. Their most conspicuous external

characters are the possession of angular bony or horny scales, covered

with enamel. Their internal peculiarities consist in the multiple valves

and the muscular investment of the aorta, in the non-decussating optic

nerves, in the free gills and operculum, and in the abdominal ventral fins.

Other characters no less important, but more variable in their appearance,

are to be found in the single or double series of spinous plates or imbrica-

tions in the interior edge of the tail, and in the inequilobal or heterocercal

tail, a structure in which the vertebral column, instead of running out to

the middle of the caudal fin, has its termination in the upper lobe. This

feature is highly characteristic of the Plagiostomes of the present day.

Some of these, besides the pseudo-branchiae, have an additional organ of

respiration in an opercular gill. Finally, to the above mentioned charac-

ters are to be added more or less of the following : the spiral valve in the

intestine, the air-duct of the swimming bladder, the discharge of the ova

from the abdominal cavity through tubes, and the partly imperfect

skeleton ; as also the tubular, angular, or round enamelled scales, or bony

plates, where any covering whatever exists.

Thus of cartilaginous fishes, they have the accessory gill before the first,

the spiracles ; the valves and muscles of the aorta, the vascular distribution

of the pseudo-branchiae, the oviducts, and the peculiarity of the optic nerves.

Of osseous, or bony fishes, they have these characters : the structure of the

nose, the operculum, and the free gills. There is a swimming bladder in

all Ganoids, with a free air-duct, and without a rete mirahile.
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It has already been mentioned that most Ganoids are only known from
their fossil remains. The living genera and species are few in number

:

the AmicB and Lepidostei of North America, the Polypterus of Africa, and
the Stm-geons of both hemispheres, being all that now exist. A convenient

division of the Ganoids is into those with a bony skeleton, Holosiei, and
those with a cartilaginous skeleton, Chondrostei. In the Holostei, while

the entirely bony character of the skeleton is the rule, yet an exception is

found in some genera, in which ossified ribs and spinous processes are

attached to a cartilaginous chorda. The ganoid scales are of various

character, and in the first family the scales are even cycloid ; other

features, however, still retaining it among the Ganoids. A progression also

is observable in the really Ganoid scale. At first it is rounded, and with a

very slight coating of enamel ; then this thickens, and the scale becomes

more and more angular, still retaining the imbricated character. Finally,

the scales become angular plates, in which a pin in the upper edge of one

fits into a depression in the lower border of another immediately above, the

v/hole thus riveted together, as it were, into a coat of mail.

The first family of the Holostei is that of Amiable, the type of which is

Amia, a genus of fishes exclusively confined to North America. Most

species of this family, as of most of the Holostei, are extinct, the recent

being only those which belong to the above mentioned genus, and to

Butyrinus, if this be properly included. The title of Amia to a distinct

position, as the type of a family, among the Ganoidce, instead of forming, as

heretofore, one of the ClupeidcB, is mainly to be found in the five or six

valves in the aorta. The Amiadce have an elongated, nearly cylindrical

body, with a rounded or emarginated sub-homocercal caudal, one dorsal

fin, variable in position, and flexible rounded, or subangular, mailed or

imbricated scales. The jaws are provided with conical teeth, of greater or

less size. The fishes of this family first appear in the Jura, occurring in

small number in the Lias. Extending through the middle Jura, they

disappear as fossil forms in the Cretaceous, leaving only Amia as their now
living representative. None occur fossil in America, except a species of

Aspidorhynchus, probably found in South America. The genus Amia,

with the general characters already referred to, has the head exhibiting

conspicuous sutures ; a long dorsal and a short anal ; a long buckler

between the branches of the lower jaw ; branchiostegal rays 12 ; conical

teeth in the jaw, within which are smaller paved teeth. The head is short

and rounded; the nostrils have tubular appendages. The most conspicuous

feature in the Amias is, however, to be found in the air-bladder, which is

sub-divided into small cells exhibiting a structure very similar to that

of some Reptilia. It is in this genus that the homology of the lung of

the air-breathing vertebrate, with the air-bladder of the fish, is most clearly

established. Amias, of which eight or ten species are known, all live more

or less in the muddy bottoms of sluggish streams or ditches ; and are

generally shunned as repulsive objects unfit for food. They have been

found throughout the United States, excepting in those rivers (and their

tributaries) which empty into the Atlantic, between the St. Lawrence
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and the lower part of Chesapeake Bay. They are called bow-fin

in Lake Champlain, dog-fish in Lake Erie, mud-fish in South Caro-

lina, &;c.

The next family, the Sauroidei, embraces but two genera, Lepidosteus

and Polypterus, both recent. The genus Lepidosteus is confined to North

America, where it is represented by about ten species peculiar to different

sections of country. There are two types of structure in Lepidosteus, one

with broad short jaws, the other with the jaws very narrow and elongated.

The dorsal is single, and placed far back opposite to the anal ; and the

whole appearance, at first sight, is not unlike a pike, for which reason one

species was called by Linnaeus Esox osseus, or bony pike. The air-

bladder presents a cellular character, somewhat like that of Amia. The
principal osteological features consist in the vomer being divided into two

;

an upper jaw composed of many pieces, a lower jaw similar in structure to

some Reptilia, as also in the vertebrae, one of whose articulations is convex,

the other concave. There are two series of imbricated spines on the

anterior ray of each fin, the remaining rays being jointed. The scales are

combined into an impenetrable coat of mail, of almost adamantine

hardness ; and the jaws being provided with large conical teeth, with smaller

ones interspersed, and on the vomer, give the gar-fish, or gar-pike, a truly

formidable appearance. Gars attain a large size, especially the broad-billed

species, which has been known to measure ten feet in length. When of

proportions like this, it justly deserves the name of " Alligator Gar," from

the striking resemblance borne by the head to that of the alligator. It

would carry us too far out of our limits to extend these observations to the

remaining structural peculiarities of this highly remarkable and unique

genus, w^hich ranges the waters of America, an isolated memorial of a past

generation.

The genus Polypterus, by some justly made the type of a distinct family,

consists of four species, found only in the rivers of Africa. The most

striking external feature, by which it is distinguished from its nearest

ally, the preceding genus, is to be found in the great number of separate

finlets along the back, each consisting of a spine with some posterior rays.

The body is enveloped in mailed scales, of great hardness, as in Lepidosteus.

The upper jaw is undivided ; the lower, fish-like, not reptilian ; the vomer is

simple ; the vertebrae bi-concave ; and the fins without imbrications.

The remaining families of the Holostean ganoids are all extinct ; and

we shall therefore confine ourselves to a brief synopsis only of their

characters. But few of the species, hitherto described, belong to North

America : these will be referred to in the proper place.

The RosTRATi have a greatly elongated body, the head running out into

a narrow snout. The vertebral column is not much developed, only the

head and the ribs being ossified. The dorsal and anal fins are of great

development. The scales are variable in shape and number.

The Pycnodontes were fish of medium, or considerable size, with a short,

high, and much compressed body. The caudal fin alone is well developed
;

the dorsal and anal, which begin in the middle of the body and extend to
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the caudal, are composed of weak rays. The ventrals are mostly wanting.

In addition to smaller teeth, variously situated, the lower jaw and the roof

of the mouth bear several series of broad depressed teeth, increasing in

extent, as they occur further back in the mouth. The surface of these teeth

is sometimes smooth, sometimes furrowed, and either flat, convex, or

concave. The roots of the teeth, which possess an internal cavity, are

firmly fixed to the jaw. There are strong sternal ribs, and peculiar slender

bones in the nape. The scales are of considerable size, of a thick rhom-

boidal shape. None of the Pycnodontes have as yet beerfe^found in North

America.

The family of the Lepidotini embraces species of slender form and

powerful build, whose anterior fm-edge is provided with a double series of

fulcra, or imbricated scales, as in Lepidosteus. The inner dental series

sometimes have expanded obtuse teeth, the outer exhibits them conical and

slender. The caudal fin is always highly developed, attached obliquely,

and with the base of the upper lobe covered with small scales. The ventrals

are small, the pectorals well developed, and the dorsal of moderate size.

The genera of this family first present themselves in the Jura, and disap-

pear at the beginning of the Tertiary. None belong to North America.

In the family Monostichii the anterior fin rays are provided with a simple

series of fulcra, which rest by two branches upon the main ray. The body

is more and more developed in a vertical direction. All the fins are feebly

developed, the caudal most so. The scales diminish remarkably in size,

from the sides, where they are greatest and higher than long, towards the

back, belly, and tail ; becoming equilaterally rhomboidal, or lozenge-shaped.

The teeth are acutely conical, or bluntly cylindrical.

The DiPTERiNi HOMocERci are distinguished from all the preceding families by

the two dorsal fins, and from the succeeding by the homocercal or equilobed

character of the tail. This is generally highly developed at the expense of

the other fins, which appear small in proportion. The forked dorsal fin-rays

rest upon the intercalary spines, which in turn are supported immediately

by the spinous processes. The head is of moderate size, and the jaws

armed with strong, paved, or conical teeth.

DiPTERiNi HETERocERci havc the doublc dorsal of the preceding, and a

slightly developed, always heterocercal, or inequilobed tail. The bases of

all the fins are encompassed by smaller scales ; and the anterior ray, instead

®f fulcra, sustains small close pressed jointed rays, which sometimes form

alone the upper lobe of the caudal fin. The body is generally elongated,

and the jaws armed with a series of conical teeth, of equal or unequal size.

The thin scales pass from rhomboidal to cyc'oidal in shape, in which latter

case they are imbricated over the body. From the configuration of head,

they exhibit a remarkable approximation to the living ganoids.

In the family of Acanthodii we find the same heterocercal tail as in the

preceding ; but the anal fin is simple, and the anterior dorsal soon disap-

pears. Both these median fins, as well as the lateral, have a first strong

elongated spine, with neither fulcra nor jointed rays, thus distinguishing the

genera of this family from all other ganoids. The exceedingly small scales
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give to the skin an appearance like shagreen. Under the lens they

seem to be of a rhomboidal form, with the characteristic enamel. The

body is generally fusiform, compressed. The head large and broad,

the jaws broad, and armed with conical teeth, and opening widely.

The family is represented, in North America, by a single species of

Acanthodes. The genus is recognised by the projecting lower jaw,

the absence of an anterior dorsal, the small caudal, and the very

minute scales. The small ventrals lie close together in the middle line

of the body and in the middle line of the belly, and the dorsal

stands opposite to the somewhat larger anal. The species Acanthodes

sulcatus, from the carboniferous of New Haven, has regularly rhom-

boidal scales, with an arched enamelling, and vertically diagonal broad

furrows.

In the Heterocerci monopterygii, the larger scales, and the absence

of a strong spine in the lateral finS; form the distinctive feature in

respect to the preceding family ; and the single dorsal separates it

from the one before that. The positive characters of the family are

very variable ; the teeth, however, are generally small and acutely

conical, rarely obtuse. The rhomboidal scales are never imbricated. The
fulcra on the fin borders are almost always present. It is in this family that

most of the American Holostei are included. In the genus Eurynotus, the

dorsal extending over nearly the whole back, with its elongated first ray, is

situated anterior to the anal; the body is rather slender; the pectorals are

greatly elongated, the ventrals moderate. The head is rather small, the

jaws armed with very minute obtuse teeth, the scales of medium size.

Eurynotus tenuiceps, from the new red sandstone of Sunderland, Mass.,

and Middletown, Conn., and E. fimbriatus, from New Haven, are the

American species.

The extensive genus Palceoniscus embraces fish of moderate size, with

fins of no great development. The body is elongated, or slender, or com-

pact. The head is small and rounded ; the mouth deeply cleft, the jaws

well supplied with small card teeth ; the operculum large and broad, the

preoperculum strongly curved. The scales vary in form and size, but

always have a rhomboidal outline. The pectorals and ventrals are not

much developed, the short anal more so, and still more the long raved

dorsal. The caudal is deeply cleft, and perfectly heterocercal. The
American species are : Palceoniscus fultus, from Sunderland, Mass., Durham
and Middletown, Conn., Pompton and Boonton, New Jersey. P. carinatus,

New Haven, P. agassizn and P. ovatus, Middletown, Durham, and West-

field, Conn. ; Sunderland, Mass. ; Boonton and Pompton, N.J. P. macro-

2)terus, Sunderland, Middletown, Durham, and Boonton. The genus

Amhlypterus, with some affinities with Palceoniscus, exhibits a greater

development of fins, and a longer and broader body. The fin rays are thin,

short jointed, and split only at the end. The ventrals are anterior to the

middle of the body, the dorsal in the middle, the extended anal only a little

behind it. The moderate scales are rhomboidal, smooth, or furrowed. The
head is provided with large orbits and opercular pieces, the powerful jaws
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are furnished with card teeth. The American species are : Amhlypterus

nemopterus and A. punctatus, from New Haven.

We now proceed to take up the consideration of the cartilaginous

Ganoids, or the Chondrostei, which are represented in the living fauna by

the SturionidcB, and are characterized by the cartilaginous vertebral column,

and by other features, which will appear in the description of the families.

The genera of the SruRioNiDiE are all found in America, two of them being

peculiar to it.

In Polyodon the snout is enormously prolonged, and much dilated, and,

together with the head, is nearly as long as the body. The gape of the

mouth is very wide, and the operculum is prolonged behind into a

membranous flap, this reaching beyond the middle of the fish. The tail,

as in all Chondrostei, is highly heterocercal, and the skin entirely naked.

The single species Polyodon folium, is an inhabitant of the waters of the

Mississippi, where it attains to a size of five feet, although usually not more
than one or two. It bears the various names of spoonbill, spade-, paddle-, or

shovel-fish, and is by some considered a great delicacy for the table. The
teeth are very distinct when young ; but when old, the species become

edentulous, in which state it has been mistaken for a different form.

In Acipenser the fusiform bod}^ is prolonged into an acute snout,

projecting beyond the transverse protractile mouth, and with several

depending cirri. The skin is furnished with several rows of large plates,

more or less developed, with ganoid granules, or smaller plates, interspersed.

Of the larger plates there is one row on the back, one on each side, and

two or more on the belly. The preoperculum is absent, and the caudal

termination of the vertebral column is provided with a fin above. The
sculpture on the head, and the arrangement and character of the plates,

furnish good specific characters. The American species of this mostly

fluviatile species have not yet been distinctly defined ; the number,

however, is quite considerable. They bear the generic name of sturgeons,

and attain to a great size. The oil is sometimes collected for economical

purposes, and the flesh by some is highly esteemed. On the Hudson river

it is called "Albany beef,'' from its frequent exposure in the markets of

that city. The European Acipenser ruthenus, and A. stiirio, are repre-

sented in pi. 81, Jigs. 24 and 25. It may perhaps be worthy of mention,

that most of the isinglass of commerce is furnished by the air-bladders of

sturgeons. In the genus Scaphirhynchus, found associated with Polyodon,

we have a much greater development of the dermal plates than in

Acipenser. The posterior half of the body is entirely embraced by these

sharply angular plates, and is of a remarkably depressed, though highly

attenuated form. The upper edge of the caudal extremity of the body is

bordered by imbricated scales, instead of regular fin-rays. The snout,

also, is broader, and more shovel-shaped than in Acipenser, and the whole

fish more slender. But one species, the Scaphirhynchus platirhynchus, or

shovel-fish of the Mississippi waters, is known.

The remaining families of the Chondrostei are composed of entirely

extinct species, and among them we find the oldest forms known to the
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palaeontologist. The family of Cephalaspides exhibited features so bizarre,

as to cause them to be placed anywhere else than among fishes : it was

Agassiz who first, recognised their true character, and placed them in the

position to which they properly belong. The essential character is to be

found in the broad, tesselated, bony plates, which encircle the head and a

part of the trunk. The form, number, and arrangement of these, vary

greatly in the different genera, although they possess one general character

in the enamel coating, the smooth inner face, and the variously marked or

granulated exterior. The head is covered by a simple or compound,

always flat, buckler, of various characters. The body, like the head, is

flat, and variously covered with plates. The fins exhibit a peculiar

development, the ventrals are entirely absent, the pectorals of a narrow

rayless plate, situated behind the head, produced more or less into a wing.

With a single exception, the caudal fin is entirely wanting, and the dorsal

and anal, when developed, never attain to any considerable size. In the

structure of the skeleton they exhibit some close affinities to the sturgeons.

No species have as yet been found in North America.

The concluding family of the Chondrostei, Holoptychii, is composed of

fishes with slender and powerful bodies, thick heads, wide jaws, and well

developed fins. The jaws are furnished with small, sharp teeth, at the

edge, and with a few others that are very large, strongly conical, at

considerable distances apart ; these, with the fins, indicate a highly

predacious character. All the teeth are covered wdth vertical folds, which

become lost towards the apex. The scales, in form and arrangement,

resemble those of the true cycloids, and overlap each other in oblique

series. Their coating of enamel, however, indicates clearly their ganoid

structure. Even the bones of the head are covered with enamel, and

variously sculptured on the surface. The fin rays and bones, as far as

these exist, possess internal cavities, an unique character peculiar to these

fish. The genera belong to the old red sandstone and the Devonian, but it

is doubtful whether any species, either of this family or of the preceding,

occur in North America. The reported occurrence of Holoptychius

nohilissimus in Pennsylvania and New York wants confirmation.

Before commencing the consideration of the truty cartilaginous fishes

forming the division Selachii, as distinguished from the Teleostei and

Ganoidei, it will be necessary to dwell for a moment upon the ninth order

of the tabular classification placed at the head of our article, and

constituted by a single family, the Sirenoidei. This family includes two

species, of, perhaps, two different genera, the Lepidosiren paradoxa from

Brazil, and Lepidosiren, perhaps Protopterus annectens, from the Gambia

River, Africa. By most Continental naturalists the Lepidosiren is

considered to be a reptile, while Professor Owen is confident as to its

icbthyal character. It in fact combines the characters of both reptile and

fish, to a most remarkable degree, the African species inclining more to the

latter, the South American to the former. Deferring further consideration

of the subject until we come to the class of Reptiles, we proceed to the

subject of the Selachii, above referred to.
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The genuine cartilaginous fishes are distinguished from the two other

grand divisions by the undivided skull, with independent jaws, by the

covering of all the cartilages with a fine mosaic of tessellated particles of

bone, by the fixed gills with spiracles, by the presence of branchial bones,

by the absence of gill covers, by the extension of the labyrinth of the ear

out to the skin, and by the structure of the organs of generation.

In spite of all these differences, however, there are, as already mentioned,

many analogies betw^een the Selachii and the Ganoidei, these consisting of

the number of valves in the aorta, the muscular investment of the bulbus

arteriosus, which pulsates like a true heart, and of other features already

mentioned. The most striking difference lies in the peculiar sexual

apparatus of the former. The Selachians of the present day are divided

into two orders, the Plagiostomi and Holocephali. The former have

distinct jaws, and a well defined, often entirely osseous, column of vertebrae.

In the Holocephali, or Chuncerce, the jaws are fused to the skull, and the

vertebral column is only a soft vertebral cord. The two divisions are

represented by both fossil and recent forms in variable proportion.

The Holocephali, in addition to the characters already mentioned, have a

single lateral gill opening ; two dorsal fins, the first being a simple dentated

spine ; the tail running out into a fine thread. The teeth are composed of

great plates, which rest upon the uninterrupted anteriorly prolonged base

of the skull ; upon the lower jaw they articulate in the cartilage of the

skull. The two living forms are Chimcera and Callorhynchus, the former

well deserving the name. The Chimcera has a simply conical snout, the

second dorsal immediately behind the first, and extending to the tip of the

tail, which is drawn out into a long filament. ChimcBra monstrosa, the

only species, is abundant in the Arctic seas. Callorhynchus has a fleshy

appendage to the snout ; the second dorsal commences over the ventrals,

and terminates opposite to the subcaudal fin. The single species, Callo-

rhynchus australis, is a native of the Antarctic Ocean.

The order Plagiostomi has a cartilaginous cranium, in which the

individual parts are not recognisable ; cartilaginous dentigerous jaws

attached to the cranium, also by cartilages. The face is prolonged

anteriorly ; and in its under side, at a greater or less distance from the

extremity, opens the broad transverse mouth, near to w^hich are five or

more lateral spiracles or gill openings, before it the two nasal fossa. The

vertebral column always exhibits greater or less indication of transverse

separation. Ventrals and pectorals are always present, but like the other

fms they are soft and fleshy. The external investment consists of shagreen,

or of small plates variously modified. The teeth are placed on the roof of

the mouth and the lower jaw. The swimming bladder is wanting, and the

intestine is provided with a spiral valve. We distinguish two principal

divisions, or sub-orders, Squalidce, sharks, with the branchial fissures lateral,

eyelids free, scapular arch incomplete, pectoral fins distinct from the head,

body slender, fusiform ; and Raiadce, or rays, fish with depressed body,

spiracles, five branchial fissures on the ventral surface of the body, beneath

the pectoral fins, the upper eyelid grown to the eye, or eyelids absent,
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the scapular arch complete, and the pectoral fins continuous with tlie

head.

Sub-order 1. SqualidcB.

A. Two dorsal fins, one anal. First dorsal above, or posterior to the

ventral.

Fam. 1. ScYLLiNi. With spiracles, and no nictitating membrane; five

branchial fissures ; an oral groove
;
pectorals broad ; anal anterior, posterior,

or inferior to the second dorsal. Caudal elongated, truncate, or rounded at

the extremity. No caudal furrow. Teeth with a median cone, and one to

four lateral denticles. Colors lively. Ex. : Scyllium, Pristiurus. Recent

genera seven.

B. Two dorsal fins, and one anal. First dorsal between the pectoral and

ventral.

a. Without spiracles, and with a nictitating membrane.

Fam. 2. Carchariadini. Teeth triangular, flat, with cutting edges,

smooth, or denticulated. Anal fin opposite the second dorsal, or nearly so.

A small triangular notch generally present, above and below the base of the

caudal fin. The nostrils have generally a small triangular valve at the

upper border. Convolution of the intestinal valve, longitudinal, not helicoid.

Scales small, skin smooth. Ex. : Carcharias, with five sub-genera {Pri-

onodon obscurus, United States), Sphyrna. S. zygcBna is the curious

hammer-headed shark. Several species of the genus are found fossil in the

United States. PL 84, fig. 1, represents Carcharias verus ; pi. 81, fig. 26,

Sphyrna malleus, the hammer-headed shark of Europe.

Fam. 3. Tri^enodontini. Valve of the nostrils broad, or even prolonged

into a cirrus. Teeth much as in Scyllini. Anal and second dorsal nearly

opposite. Caudal notches or furrows, present, or absent. Scales with three

to seven ridges. Ex. : Tricenodon.

b. With both nictitating membrane and spiracles.

Fam. 4. Galeini. Spiracles small, longitudinal, or round. Teeth in both

jaws equal, flat, with cutting edges; the jaws oblique externally, anal

nearly opposite to the second dorsal. The upper lobe of the caudal fin with

one or two notches anterior to the extremity. Convolutions of intestinal

valve either longitudinal or helicoid. Scales small, three-ridged, with

a central point. Ex. : Galeus.

Fam. 5. ScYLLioDONTiNi. Snout obtuse. Valve of nostril broad, and

tolerably long. Spiracles moderate. Teeth as in Scyllini, one large

central fang, with several lateral at the base. Shape of the fins as in

this family, the lower lobe abortive, and the caudal furrow wanting.

Ex. : Triakis.

Fam. 6. Mustelini. Spiracles large. Nictitating membrane appearing

like a duplicature of the lower eyelid. Teeth depressed, without point or

cutting edge, as in Raiadce. First dorsal nearly intermediate between

pectorals and ventrals. Valve of intestine helicoid. Ex. : Mustelus.

c. Nictitating membrane wanting, spiracles present.
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Fam. 7. Lamnini. Branchial apertures large, and anterior to the

pectorals. Caudal furrows evident. Caudal fin semilunate. A ridge on

each side of the tail. Spiracles very small. Intestinal valve hehcoid.

Second dorsal, and the anal small, and opposite to each other. Ex. : Lamna,
Oxyrhina, Selache. S. maxima is the gigantic basking shark of the coast

of the United States.

Fam. 8. Odontaspidini. Branchial apertures large, all anterior to the

pectorals. Anal and second dorsal large. Upper lobe of the caudal fin

elongated, as in Carcharias. The lateral ridge of Lamnini is wanting.

Ex. : Odontaspis.

Fam. 9. Alopiadini. Snout short and conical. Spiracles very small.

Nostrils small, with a small valve at the upper border. No labial cartilage.

Branchial apertures small, the last standing over the pectorals. Teeth

triangular, flat, with cutting undenticulated margins, the same in both jaws.

Anal and second dorsal opposite, very small. Upper lobe of caudal fin

very long ; a furrow at its base. Intestinal canal helicoid. Ex. : Alopias.

Fam. 10. Cestracionini. Mouth at the anterior border of the snouj.

Nostrils extending to the mouth. Distinct spiracles. A spine before each

dorsal. Ex. : Cestracion. The single living species, C. phiUipsii, or Port-

Jackson shark, is of great interest on account of the peculiarities of its

anatomical structure, which exhibit a close relation to many extinct forms.

Fam. 11. Rhinodontini. Mouth and nostrils at the anterior extremity of

the flat head. Teeth exceedingly small, conical, very numerous. Spiracles

'very small. Ex. : Rhinodon.

c. An anal, and but one dorsal.

Fam. 12. Notidani. A median tooth in the lower jaw. Ex. : Hep-

tanchus, Hexanchus.

d. Anal fin absent.

Fam. 13. Spinicini. A spine before each dorsal. Ex. : Acanthias,

Spinax. PL 81, fig. 27, represents Spinax acanthias.

Fam. 14. Scymnini. Dorsal fins without spines. Ex. : Scymnus.

Fam. 15. SauATiNiNi. Pectoral fins very broad, the base extending to

the head, but separated by a fissure. At the bottom of this fissure are

situated the branchial apertures, which follow in close succession, and are

only separated by membranous laminae. Ex. : Squatina.

Suh-order 2. Raiadce.

Fam. 16. Pristidini. Body elongated; snout prolonged into a long

saw, with teeth implanted in the two edges. Ex. : Fristis. Pristis antU

quorum is the saw-fish found in various parts of the globe (pL S2, fig. 2).

Fam. 17. Rhinobatini. Body rhomboidal, elongated ; tail thick, fleshy ;

dorsal fins two, remote ; caudal fin terminal ; teeth minute, paved, arranged

in quincunx. Ex. : Rhinohatus.

Fam. 18. ToRPEDiNiNi. Body orbicular ; head margined by the extended

pectorals ; tail thick, depressed at the base, moderately long, the fin termi-

nal, large, triangular ; teeth small, acute ; a peculiar electrical apparatus in
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the anterior part of the body. Ex. : Torpedo. An American species of

this family has recently been described.

Fam. 19. Rajini. Head margined by the broad pectoral fins ; body

rhomboidal ; tail slender, elongated ; two dorsal fins ; teeth slender, nume-

rous, polymorphous, arranged in quincunx. Ex. : Raia, Uraptera. The

species of Raia are numerous in various parts of the world. Raia hatis is

represented m pi. 85, fig. 1.

Fam. 20. Trygoncni. Head margined by the broad pectorals; tail slen-

der, with a strong serrated spine ; teeth minute, paved, arranged in quin-

cunx. Ex. : Trygon.

Fam. 21. Anacanthini. Similar to the last, but without the caudal

spine. Ex. : Anacanthus.

Fam. 22. Myliobatini. Head ovate, separate from the broadly acu-

minate pectoral fins ; tail very slender, elongated ; dorsal fin with a strong

serrated spine ; teeth large, paved somewhat like mosaic. Ex. : Myliohatis,

j^tobatls, Rhinoptera.

Fam. 23. Cephalopterini. Head truncate, with foliaceous appendages

on each side ; pectorals very broad, laterally extended ; tail very slender,

elongated ; dorsal fin with a serrated spine ; teeth minute. Ex. : Cepha-

loptera. Species of this family, some of them of immense size, are taken in

Delaware Bay, as well as on other parts of the coast of the United States.

They are universally known to American fishermen by the name of

" devil-fish," and individuals have been captured measuring eighteen feet

across the back.

Fish belonging to the family Trygonini, above referred to, abound in the

sounds which extend along the coast of New Jersey, where they are called

" sting-rays," or more commonly " sting-rees." They have been known to

inflict severe, and often very dangerous wounds, with the spine of the tail,

when handled incautiously.

In the above enumeration of the families of the Selachii we have

departed from our usual custom of illustrating the different sections by

special reference to North American genera and species. Unfortunately,

the materials at our command, owing to the little attention paid to the sub-

ject by American naturalists, are too scanty to permit any accurate com-

parisons or indications of the kind desirable. The fossil species have

recently been ably worked up by Dr. R. W. Gibbes in a monograph pub-

lished in the Journal of the Academy of Natural Sciences. From this

valuable paper we find that there are 6 fossil species of Carcharodon, 6 of

Galeocerdo, Hemipristis 1, Glyphis 1, Sphyrna 3, Notidanus \, Lamna 9,

Otodus 7, Oxyrhina 9, Pristis 1, Spinax 1, Hyhodus 1, Myliohatis 2
;

making 13 genera, and 48 species.
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VERTEBRATA.

Class II. Reptilia.

The Reptilia are cold-blooded vertebrates like fishes, but are distinguished

from these by the pulmonary respiration, the heart with three chambers,

the presence of organs of motion other than fins, and by various other

points of organization.

The circulation of the blood is incomplete ; less complete even than in

fishes. The heart consists of tv^o auricles and one ventricle. The
venous blood, collected from the various parts of the body, accumulates in

the vena cava, and thence passes into the right auricle. From the right

auricle it passes into the single ventricle, and by it is impelled through the

aorta into all parts of the body. A small branch leads to the lungs, and

the blood when purified is returned to the left auricle, which drives it into

the ventricle. This ventricle thus receives venous blood from one auricle,

arterial from the other, and it is a mixture of this kind which is distributed

through the body. The naked skin of the Batracliian reptiles serves a

good purpose in the decarbonization of the blood, owing to the extensive

distribution of bloodvessels immediately on the under side of the skin.

The blood of Reptilia is characterized by the possession of the largest

globules to be found in the entire vertebrate sub-kingdom. These, in the

tailed batrachians, as Siren, &c., are distinctly visible to the naked eye.

As in fishes and birds these globules are elliptical in outline ; in mammalia,

with the single exception of the CamelidcB, they are circular.

The lungs lie free in the abdominal cavity ; these, with the heart, not

being separated from the other viscera by a diaphragm. The cells of the

lungs are of greater or less subdivision ; in many of the North American

SalamandrcB they are mere sacs. Reptiles are better able to sustain the de-

privation of oxygen than other vertebrates : this, however, depends greatly

upon the temperature and season. Thus a frog will bear the deprivation

of atmospheric air in summer for a space of time not much exceeding two

hours, while in winter it can sustain its absence for several days.

A point of great physiological interest in the structure of reptiles consists

in the fact that some forms present, at different times of life, both fish-like

and reptilian features of respiration. Thus the salamanders and frogs, when

young, respire for a certain length of time, for years in some, by means of

external gills, the lungs being entirely rudimentary. In course of time the

lungs acquire a greater development, and the gills disappear. This fish-like

condition of things, transitory in some, is permanent in others, as in Meno-

hranchus, Siren, and Proteus, which throughout life possess external gills.

So true is it that the skin in the naked reptilia is accessory to the

function of respiration, that the experiment has been tried with perfect

success as to how far respiration might be carried on entirely by means

of the skin. Thus the lungs of the frog have been tied in such a manner
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as to prevent the access of blood to these organs, yet the animal appeared

to experience but little inconvenience.

All Reptilia are cold-blooded, ihat is, are not able to maintain a uniform

temperature., this being regulated, within certain limits, by that of the

external air. Variations of external temperature, however, exercise a

great influence upon the functions of these animals. Many species are

sensibly affected by a temperature of 120° F., and the other extreme of

cold retards the activity of living animals, and even destroys them alto-

gether. The salamanders, however, are capable of sustaining a con-

siderable degree of cold without its having any effect upon the system.

Thus Notopthabnus viridescens has been seen frozen up in ice, yet exhi-

biting a considerable degree of activity when liberated. In many reptiles

torpidity ensues upon a certain reduction of temperature.

Most reptiles possess the four typical vertebrate extremities, two anterior

and two posterior, serving either for running, leaping, or swimming.

These, however, are not characterized by external development, being

generally short in proportion to the rest of the body, so that the belly

either drags along the ground, or nearly touches it. The Ophidia are,

however, destitute of limbs, either entirely, or possess them only in a

rudimentary state. Other forms again, as among the Scincidcc, have only

two hind feet, while others, as Siren, possess the anterior pair alone.

There is a much greater difference in the skeleton of different forms of

Reptilia than among birds and mammalia. The bones are characterized,

microscopically, by the cellular structure and the almost entire absence of

central cavities. The cranium is exceedingly small in proportion to the

entire head. The skull, on examination, will be found to exhibit more pieces

than that of the mammal or bird, owing to the fact that fusion among the

individual elements does not take place to anything like the extent

observed in the classes just mentioned. Certain bones of the mouth, as

the sphenoid and vomer, are armed with teeth ; a condition of things

which does not again recur, although existing in fishes. In the scaly

reptile the articulation of the vertebral column with the head is by means

of a single occipital condyle placed below the foramen. This is spherically

convex, and produced by the combination of the basi- and ex-occipitals.

In the naked forms, however, the basi-occipital retreats from this position,

and the single condyle is divided into two, one on each side. These thus

represent mammalia in their double condyles, while the squamiferous forms

resemble birds and fishes, in having a single occipital articulation between

the skull and vertebral column.

The vertebral column of ihe reptiles is highly characteristic of the class.

In most recent adult forms the articulations are spherically convex at one

extremity, and spherically concave at the other. The dried skeletons of

some of the perennihranchiate hatrachians, as Proteus, Menohi^anchus, as

well as of the young caducihranchiates, exhibit the biconcave structure of

the fish vertebra. This, however, is only an apparent deviation from the

law, as in most instances it will be found that the gelatinous ball, representing

the convex part of the articulations, has dried up, and thus disappeared.
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The number of vertebrae A^aries exceedingly. Thus in Pipa there are

seven, and in Python upwards of four hundred. The ribs, also,, occur in

various stages of development. In many of the anourous hatrachians,

they are entirely wanting. They are very numerous in serpents, where,
however, they are not attached to a sternum. In the Crocodile family, the

entire thorax is highly developed. In the ChelonicL the ribs and sternal

plates are so expanded as to form a continuous investment for the body.

The entire bony structure of the turtles presents considerable deviations

iVom the usual type.

Each class of vertebrate animals possesses a form capable of sustaining

itself in the air, to a greater or less extent. Thus, among fishes, the

Dactylopterus and Exoccetus exhibit a power of feeble flight, as a means of

escape from their rapacious fellows. Flying is the rule, not the exception,

in birds. The bat, among mammalia, can sustain itself in the air by a true

process of flight. The Pteromys, or flying squirrel, and some other forms,

can glide through the air for a certain distance by means of the expansion

of the lateral folds of skin, w^hich are stretched by the agency of the hmbs.

In reptiles, the Draco volans exhibits the same power to the degree possessed

by the last-mentioned mammal. A lateral fold of skin, supported on several

ribs, enables this animal to pass to a considerable distance through the air.

An extinct form of reptile, the Pterodactylus, possessed a power of flight

much like that of the bat of the present day. The general apparatus is

similar in both, the principal osteological difference being this, that in the

reptile but one finger was used to stretch the wings, while in the bat four

are employed for the purpose.

The muscles of reptiles are strong, but not well provided with blood, and

consequently exhibit rather a bleached appearance. They retain their irri-

tability for a long time after life may reasonably be supposed to be extinct.

Thus the head of the snapping turtle, Chelonura serpentina, will snap at a

stick touching it, twenty-four hours and more after decapitation. The

removal, too, of a great part of the brain, or the severing of the spinal cord,

is far from producing the same immediately injurious effect as is found to

supervene in birds and mammalia.

The brain of reptiles, although superior to that of fishes, is yet consider-

ably inferior to that of birds. It, however, fills up the cranial cavity to a

much greater degree than that of the class last described. The surface of

the brain is smooth, without lobes. The two halves of the cerebrum are

ovatg, and are hollowed out into capacious ventricles. The optic lobes are

exposed, or not covered by the backward prolongation of the cerebrum.

The cerebellum is minute, and nearly median. The medulla oblongata is

large in respect to the rest of the brain, and the nerves have a proportional

thickness at their exit, exceeding the higher vertebrata in this I'espect.

Two modifications of the skeleton are met with among reptiles, a naked

skin as in the Batrachia, and a series of scales or plates as in the remainder

of the class. The tessellated epithelium covering the naked skin is con-

tinually being shed, in patches, or entire, and is generally swallowed by the

toad and frog. The epithelium of the scaled reptiles is generally shed in
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one piece, as may be seen to great advantage in the case of the Ophidla.

This epithelium is continuous over the cornea in the serpent, and comes

off from the latter in a sub-transparent disk like a watch-glass. It is to an

opacity resulting from the partial separation of this epithelium from the

subjacent cornea that the temporary blindness of these animals is due.

Some of the naked reptiles are provided with glands, distributed partially

or entirely over the whole surface, from which a more or less acrid juice

exudes. This may be seen conspicuously in the toad, and the salamanders

of the genus Amhystoma.
The apparatus of hearing also exhibits a condition intermediate between

that of the fish and the bird. In the fish there is no external ear and no

tympanum, the apparatus being represented only by the internal ear. A
tympanum is observed, for the first time, in the anourous batrachians ; and

a meatus exterior to this in most of the Squamifera, the Opiiidia excepted.

The apparatus of vision is not very highly developed. The sclerotic mem-
brane, in some cases, has a bony ring, developed either in one piece or in

several, as in birds. The nasal apparatus is but slightly developed : the

posterior nares perforate the palatal bones. The tongue is sometimes thick

and fleshy, in which case it generally serves as an organ of prehension, as

in the Batrachia, which catch their insect prey in many cases by means of

a viscid secretion borne in the tip of the tongue. In the chameleon the

tongue can be protruded to a great length for the same purpose. In

general, this organ is thin and horny, or cartilaginous. It is sometimes

bifurcated, as in the serpents.

All reptiles, the Chelonia, and some of the caudate batrachians excepted,

have teeth, whose office is rather one of prehension than of mastication.

These teeth are either inserted in sockets, as in the Rhizodonta, represented

by the alligator; or, secondly, anchylosed to processes of the jaws; or,

thirdly, attached to the inside of a thin vertical plate passing round the

mouth. Teeth may also exist in the vomer, as in the North American

salamanders. The peculiarities of the teeth in serpents will be treated of

in the appropriate place.

There is but slight development of salivary glands in most reptiles ; owing

to the great size of the throat, the food is gulped down almost immediately,

without remaining in the mouth. The oesophagus expands into the

stomach, from which it is, in many cases, scarcely distinguishable. The
most striking exception is found in the alligator, whose stomach presents a

very strong resemblance to the muscular gizzard of a bird. The intestinal

canal is short and without coecum. A slight constriction only separates

the greater from the lesser intestine. The faeces and urinary secretions

are all emptied into an expansion of the rectum, the cloaca ; and there is

but one orifice of discharge for all secretions and excretions. Through, or

into, the same cloaca, pass the oviducts of the female and the vasa

deferentia of the male.

The organ of voice is not generally distributed, occurring to any extent

onl}^ in the anourous batrachians and the crocodiles. The hiss of the

serpent and tortoise can hardly be termed voice,
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The influence of temperature upon reptiles has already been adverted

to : we will only add that in the temperate zones many species exhibit a

winter sleep ; while this takes place in summer with inhabitants of tropical

rei^ions. Soft mud, with many, forms the medium in which they spend

this period of repose. The probable effect upon the more vital functions

consists in a sluggish and interrupted circulation, and a very slight

respiration. Digestion must be entirely destroyed for the time.

With regard to their geographical distribution, no reptiles whatever are

found in the far north. They occur sparingly in the higher temperate

regions, increasing in number to the tropics.

The fecundity of many reptiles is very great. The frogs and toads lay

as many as 12,000 eggs, salamanders from 10 to 40, crocodiles from 20 to

60, serpents 10 to 100, and turtles from 20 to 30. In some, as in many
lizards and serpents, as well as in a few salamanders, the eggs are

developed before exclusion from the body. This, however, must not be

mistaken for the viviparous placental reproduction of the mammalia. In

most cases the eggs are laid, covered loosely with sand, mud, or leaves, and

developed by the solar heat : in others, again, the animal itself incubates,

as in Python iigris. Special pecuHarities of reproduction will be referred

to under the appropriate head. The external investment of the ovum may
be simply membranous, or else calcareous : a mucous coating is found in

the case of such species as deposit their eggs in the water.

The number of reptiles is not fully known, new ones being described

almost every day. Upwards of 1500 are already ascertained to exist, and

2000 may not be beyond the maximum. The Ophidia are perhaps the

most numerous, and next to these the Sauria ; the Batrachia are more

abundant than the Ckelonia. Furthermore, while serpents preponderate in

torrid regions, the batrachians are more properly inhabitants of the tem-

perate zone. Thus, in North America alone there are upwards of 80

species, 50 of them belonging to the urodelian, or tailed forms.

Reptiles live partly on land alone, partly in water alone ; others, again,

occupy either indifferently, or at different times of the year. For this

reason, the latter have received the name of Amphibia from some zoolo-

gists.

The flesh of reptiles is not used as food to any great extent, although

there is no doubt of its extreme excellence in many cases. In various

parts of the world, however, serpents, large saurians as the iguana and

alligator, turtles, frogs, &c., are favorite articles of food. The eggs of

turtles, and of the iguana, are highly prized. They are extracted, by some

South American tribes, from the oviduct of the living iguana, without any

serious injury to the animal. The shell of the Chelonia imbricata, or

hawks-bill turtle, furnishes the tortoise-shell of commerce. The teeth of

the alligator furnish ivory of an excellent quality. Beyond these instances

but little economical value attaches to reptiles.
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Sub-class 1. Reptilia nuda.

Order 1. Batrachia.

We have already spoken of the general characteristics of Reptiles as a

class. It now becomes our duty to refer more particularly to the distin-

guishing features of the subdivisions, taking them up in the order of the

preceding systematic arrangement. Our space will not permit us to treat

of these interesting animals, beyond giving a brief summary of the families,

recent and fossil ; with more particular reference to such genera and

species as are noteworthy for special properties or peculiarities, or as being

conspicuous inhabitants of North America.

The most striking external character of the Reptilia nuda, or the

Batrachia, is to be found in the perfectly naked, moist skin. This single

character, conspicuous at first glance, does not yet express all the points of

difference ; and indeed, of itself, would be far from justifying us in making

a distinct class of the Batrachia, as some authors have done, or even

perhaps a separate order. An important feature is to be found, as already

mentioned, in the double occipital condyles, one on each side of the

foramen occipitale, constituted by processes from the ex-occipitals, into

which the basi-occipital of Professor R. Owen does not enter as in the

Squamaia. The skull is depressed and broad, the face having a great

development at the expense of the cranium, which, with its inclosed brain,

is small. It is unnecessary for us, in this general description, to do more

than present the naked skin (the only exception to which is to be found in

the Peromeles), and the double condyles (the latter shared, however, by

the Sauroid Lahyrinthodonts) : the other peculiarities, by which the Batra-

chia differ from the scaled reptiles, will fall with the greater propriety

under more special heads.

The Batrachia are appropriately divided into three orders : the first,

Batrachia urodela, having a distinct tail, with the limbs either four

(represente<l by the Salamanders) or two ; the Batrachia anoura, with the

tail wanting, but with four legs, always present in the adults, as in the

frogs and toads ; and the Batrachia peromeles, with very minute scales,

but without limbs and tail, the anus being situated at the extremity of the

body, as in the Anoura. Lepidosiren would constitute a fourth order, by

its introduction into the class of Reptilia, but it has already been referred

to the class of fishes, and the characters of the species are such as almost to

place it in either at pleasure.

There is no order in the animal kincrdom more interestins: to the

naturalist and physiologist than the tailed batrachians. This results not

only from the variety of forms, but the progressive changes which are

observed from an inferior state to a higher, these changes not restricted to

the embryonic period of existence, as in most other animals, the rest of the

Batrachia excepted, but extending over periods sometimes of considerable

length. The two principal sections are characterized, the one by the

permanent exhibition of lateral spiracles or holes in the neck, the other by
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their temporary existence only. Now taking the full series of metamor-

phoses exhibited by animals of this latter division as the standard, and

establishing, as we may, a number of successive stages of development

through which the animal passes from the egg to the adult condition, we
shall find in the former division instances of different species coming up to

each one of all these stages, and its progress there arrested, and its then

condition becoming permanent. This will be more fully illustrated in

subsequent observations. The characters of the Batrachia urodela, as an

order, consist, among others, in the permanent tail, the rudimentary ribs,

the limbs four or two, the absence of a sternum, the simple lungs, the teeth

in both jaws, and the absence of an external ear. They are distributed

throughout the north temperate regions of both continents, especially

Northern America, Asia, Europe, Northern Africa, Japan, and the

Sandwich Islands. Of all these regions North America is most favored in

this respect, all the Tremadotera, with two exceptions, and the great

majority of the Atredodera, being found here. Japan comes next in

regard to variety of form, although not in number of species ; in this

respect, as in many others, exhibiting a remarkable relation to temperate

North America.

To give some idea of the changes which are exhibited by the tailed

batrachians, in their progress from the embryonic condition to the adult

state, w^e will take a particular example in the case of a species of

Amhysloma, A. punctata, a salamander quite common in the United

States, and whose descriptive features wdll be referred to hereafter. Early

in April, or towards the end of March, large masses of a gelatinous matter

may be observed in ditches, pools of water, or mountain streamlets, which

on closer inspection will be found to consist of a number of hollow spheres,

about a quarter of an inch in diameter, embedded in or combined together

by a perfectly transparent jelly. Within each sphere is a dark object, a

spheroidal yolk, which in the course of some days becomes considerably

elongated, and exhibits signs of animation. Omitting, as unsuited to our

pages at present, any account of the embryonic development of the animal,

we resume its history at the time when its struggles have freed it from the

shell of the sphere in which it was inclosed. At this time it is about

half an inch in length, and consists simply of head, body, and tail, the

latter with a well developed fin, extending from the head and anus to the

extremity of the body. Respiration is performed by means of three gills

projecting from each side of the neck, of very simple construction,

however, and with but few branches. The absence of limbs is compensated

by the existence of a club-shaped appendage on each side of the head,

proceeding from the angle of the mouth, and representing the cirri observed

in some adult salamanders. By means of these appendages, the young

salamanders are enabled to anchor themselves securely to objects in the

water. In the course of a few days a tubercle is seen to form on each

side, just behind the head and under the gills, which elongates, and finally

forks at the end, first into two, then three, and at last into four branches,

thus exhibiting the anterior extremities, with the four fingers, which latter,
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in the larva, are very long. Before llie forelegs become completely

formed, those behind sprout out in a similar manner, with hrst three, then

lour, and finally five toes. During this time the gills have increased in the

number of branches, and finally exhibit a beautiful arborescent appearance,

in which the circulation of the blood can be distinctly seen by means of a

.simple lens. At the time, then, that the individual has attained its perfect

larval state, it has four legs, with four fingers on the anterior, and ilve on

the posterior ; the jaws are wide, the mouth well provided with teeth ; tlu^

superior maxillary bones, however, not developed, and the pterygoid bone

with card teeth, as in Proteus, Menobranc/ms, and Siren. The animal

presents a perfect fac-simile of the Mexican axolotl, which, although by

many naturalists considered to be a permanent form, is, in all probability,

only a larval state of some very large species of salamander. Our animal

is now exceedingly voracious, devouring tadpoles, and Aveaker larvag of its

own species, with great avidity. Its entire food, in fact, has consisted

throughout of animal matter in some form or other. This state of things,

in all probability, continues from one spring to the next, or for nearly a

year : at the expiration of which time the gills will be seen to wither

gradually aw^ay, the lateral holes in the neck to grow together, and all

these traces of larval life finally to disappear. The superior maxillary

becomes developed and ossified, the temporary teeth in the roof of the

mouth vanish, the lungs acquire a great development, yellow spots break

out of the dark ground of the body, and finally the animal leaves the water,

never to return to it again except for a short period in the spring of the

year, when it is engaged in the function of reproduction. Such is a brief

outline of these changes, which vary in different genera and species.

Proceeding now to the more particular consideration of the Batrachid

urodela, we commence, first, with the sub-order Trematodera. Here we
find that the apertures in the side of the neck remain open throughout life,

and in several genera even the gills are persistent. The first genus that

would come properly here is that of Siredon, or the Axolotl, whose distin-

guishing characteristic is to be found in the opercular fiap being detached

from the subjacent integuments, and continuous across the throat. The
gills and gill-openings are very highly developed, the tail strongly com-

pressed, and provided with a well developed fin. Toes, four in front, five

behind, all much elongated. Two species have been described, the one S.

mexicanus, from the lakes in the vicinity of the city of Mexico, the othei-

S. maculaius, from the New Mexican Rio Grande. For reasons above

mentioned, we prefer to consider them as larvae, and proceed to the

consideration of the genus Proteus. The single species of this genus,

P. anguinus, has long been an object of great interest to naturalists, on

account of its individual features, as well as the circumstances under

which it is found. It is an inhabitant of the subterranean waters of

Sittich in Lower Carniola, and of the great cave of Adelsburg on the main

road from Trieste to Vienna. Occasionally it has been caught in the

external outlets of these waters, but, like the blind fish of the Mammoth
Cave of Kentucky, its usual residence is at a distance of some miles from
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the entrances of the caves. Its color is a pale reddish white, and, like the

fish above mentioned, it is blind, although rudiments of eyes are discover-

able under the integuments by dissection ; differing in this respect from

the Amhlyopsis spel<xus, or the blind fish, v^hich has not even rudiments of

eyes. The body is elongated and slender, the head depressed, but the

muzzle rather broad ; the anterior feet are provided with three toes, the

posterior with two. The gills are well developed, but, unlike the Axolotl,

the opercular flap is not free, but united to the subjacent integument, so

that there are simply the two lateral cervical slits or fissures. It in fact

presents a magnified and quite striking likeness to the larva of the

American Spelerpes longicauda, with the exception of the adnate oper-

cular flap. The fish-like character is also exhibited in the biconcave

vertebrae, which, however, may be produced by the drying up in the

prepared skeleton of the gelatinous bulb which constitutes the convex

articulation of the higher larvae. It is highly probable that Proteus is

ovo-viviparous, although the fact has not been distinctly ascertained.

Closely related to the Proteus is the genus Necturus, peculiar to North

America. The form of this genus is stouter than that of the last, and

there are four toes to each foot. Of the three species known, the first, N.

lateralis {pi 88, fig. 2), is an inhabitant of the Mississippi, and the great

lakes, Superior, Huron, Michigan, Erie, and Ontario; the second, N.

maculatus, lives in Lakes George and Champlain ; w^hile the third, N.

punctatus, and differing from the others by its uniform markings, is an

inhabitant of the Santee River, South Carolina. In common wdth the

Menopoma, they are termed " alligator," in the central portion of the

United States ;

'•' salamander" or " water-puppy" in some other districts.

The genus Sii^en is also an inhabitant of the United States, being

confined, however, to its southern portion. Here, with the external gills

of less development than in the preceding genera, the hind legs are

entirely wanting, the two anterior being provided with four toes each.

The lungs in this genus play a more important part than in the last ; the

animal, when in full activity, being obliged to communicate occasionally

with the air. One species, S. lacertina {pi. 88, fig. 1), attains to a

considerable size, and although having the reputation of being venomous, is

perfectly free from any power of offence. It is probable that the fossil

genus Ortkophya, from (Eningen, belongs to this family.

The family of living Menopomidce, like that of the Proteidce, is, with a

single exception, confined to North America. The branchiae, which are

found to exist permanently in the preceding family, here disappear after a

certain length of time, leaving a simple perforation on each side of the

neck. This, however, is closed up in the genus Megalohatrachus, from

Japan. The genus Amphiuma is known by the anguilliform body, rudi-

mentary feet, and pointed head with two parallel series of teeth in the

upper jaw. Of the two species known, one having two-toed feet is found

generally in the Southern States ; the other, with three toes, occurs in the

southern part of the Mississippi valley. Menopoma has a stout, flattened

body, broad and much depressed head, eyes very minute, skin corrugated
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into numerous folds, four toes on the anterior, and five on the posterior

feet. The tail is much compressed, and the soles of the feet margined

with a fold of skin enabling the animal to move with facility in the water.

It is known generally as the " alligator," although, of course, improperly

;

and spends most of its time in the water, very rarely coming upon land,

except possibly at night. These animals are exceedingly voracious, feeding

on insects, fish, and, in some known instances, small mammalia. They

bite at a baited hook, in the spring and autumn, with as much greediness

as fishes, and are frequently caught in this way, to the great disappointment

of the western angler, who, in most cases, is so much afraid of his ])rize as

to cut the line rather than risk the danger of contact with so repulsive an

object. No danger exists, however, as the animal, with his short teeth, is

unable to produce any injury, even if willing to do so. It sometimes

attains a large size, as upwards of two feet, although the average is,

perhaps, twelve or fifteen inches. Little is known of its larval history,

except that it loses its external gills when only a few inches long. The

known species are M. alleglianiensis, from the waters of the Mississippi,

and M. fusca, from those of »South Carolina and Georgia. The next, and

last, living genus of this family is Megalohatrachus, the most gigantic of all

living Batrachia iirodela. It resembles Menopoma closely in appearance,

the principal difference being found in the entire obliteration of the lateral

cervical foramen. The single species, M. sieholdtii, inhabits certain ele-

vated lakes in Japan, where it grows to a great size. One specimen, now
or recently living in the Museum at Leyden, exceeds three feet in length,

weighing upwards of eighteen pounds.

The passage from the Menopo7na to Megalohatrachus is to be found in

a gigantic fossil genus, Andrias, from the fossiliferous marls of CEningen.

Scheuchzer, who published the first description of the single species, A.

scheuchzeri, called it Homo diluvii testis ; being impressed with the idea

that the skeleton obtained was human, and, as he thought, entombed by the

Noachian deluge. In size it is about equal to that of the Japanese giant,

from which it differs in having the peculiar structure of the petrous and

pterygoid bones, as w^ell as the great breadth of the head observed in

Menopoma. The anterior toes are longer in proportion than in the allied

genera.

The sub-order of Atretodera, to which we are led by the genus Megalo-

hatracJms. are without branchial apertures or gills when in the adult state.

Although there is a great variety of form in this sub-order, yet it is difficult

to constitute more than one family, that of the SalamandrincB. Of the

three principal regions of the salamanders, Europe, Japan, and North

America, each is characterized by some peculiarity of structure. Thus

while most of the European forms have parotid glands, like those of the

toad, and one at least of the Japanese is provided with temporary claws,

the American alone have teeth on the sphenoid bone : neither is there any

vestige of the parotid gland, above referred to, in the latter.

The salamanders were formerly divided into two great genera, Sala-

mandra and Triton ; the former with rounded tail and terrestrial habits,
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the latter with compressed tail and aquatic. The necessity of further

sub-division has, however, become fully apparent, and the old distinction

into land and water salamanders no longer tenable as parallel to any
anatomical features. Thus, of the highly natural genus JV^otophthalmus, one
species is the most aquatic of all American forms, and the other the most
terrestrial

; yet the two are so much alike in shape as to render it a matter

of some difficulty to distinguish them. Without attempting any systematic

arrangement of the genera of salamanders we shall take them up in

geographical order, beginning with those of North America.

The genus Amhystoma embraces the greatest number of species and

those of largest size. Its characteristics are, the entire absence of teeth on

the sphenoid bone, the nearly transverse undulating line of vomerine teeth,

in a measure forming the chord of the arc constituted by the outline of

the upper jaw. The tongue is broad and fleshy, and entirely adherent

except at the very edge. The species are mostly stout and clumsy, some
of them, as A. punctata, A. opaca, and A. jeffersoniana, terrestrial in their

habits, with rounded tail and cylindrical toes ; others again sub-aquatic,

with a much compressed tail, and short, broad, flattened toes. The genus

is found throughout the United States, and across to the Pacific ocean,

peculiar species occurring in California, Oregon, and New Mexico. The
terrestrial species exude a copious, milky, viscid excretion, from all parts

of the body. The development of the larva of the best known species has

already been referred to. The lungs have a higher degree of organization

than in the other genera, being subdivided into cells of moderate size.

The next genus \s Notophthalmus, known by the ocellated spot on the

back in all but one species, the small rudimentary tongue, the absence of

teeth on the sphenoid bone, the arrangement of the vomerine teeth in an

acute V, as in the true Tritons, the densely granulose skin, the three

foramina in the side of the neck, &:c. The best known species are, N.

viridescens {Triton dorsalis) and N. miniatus (Ti'iton symmetrica). The
former species is exceedingly abundant throughout the United States, and

is entirely aquatic. It has even been kept for more than a year in a glass

jar filled with water, coming up to the surface from time to time to take in

a mouthful of air. In the spring of the year a broad fin becomes developed

along the back and tail of the male, and the feet enlarge with the addition

of a black cartilaginous mass on the toes and inside of the thighs, for the

purpose of enabling it to hold on to the female. This is done by clasping

her round the throat with the hind legs, and retaining the hold for some

hours, or longer, jerking her round in the water most unmercifully during

the whole time. K quantity of seminal matter is finally discharged, which,

becoming diffused in the water, fecundates the ova while still in the lower

part of the oviduct. The eggs are laid singly, of an ellipsoidal shape, and

invested by a very glutinous coat, by which it is attached to the middle of

an immersed leaf, which is then doubled over it by the exertions of the

female. The eggs, after remaining for some time in this way, finally give

birth to small larvae, the general character of whose metamorphoses is

much the same with that of the species already described. The male
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subsequently loses the crest and cartilaginous excrescences of the feet.

While it is probable that similar habits are possessed by the second species

mentioned, the fact has not yet been observed, and the species only seen

in rather dry situations and occasionally exposed to the air during damp

weather. This is very rarely the case in other species, which are gene-

rally seen only in turning up some log or stone.

The next genus, Pletkodon, with the fleshy adherent tongue of Ajnhy-

stoma, has two dense patches of card-like teeth on the sphenoid bone. The

body is long, slender, and cylindrical, the toes of considerable size. The

skin exudes a highly glutinous secretion, and the animal is eminently

terrestrial. The eggs are deposited in packages, or aggregations, in moist

situations, under stones and logs, not, however, in the water ; and the

larvse lose their branchiae at a very early age. The type of the genus is

/*. glutinosus, and species are found all across the North American

continent.

The genus Desmognathus is highly conspicuous in the possession o^

strong ligaments, passing from each end of the transverse crest of the first

cervical vertebra and inserted into the lower jaw, preventing any other

than a slight opening of the mouth. The occipital condyles, instead of

being inclined at an angle with each other and presenting an elongated

concavity, are here short cylinders, whose axes are parallel to each other

and to that of the body, with the articulating face nearly spherically

convex. The species are pretty generally distributed, and inhabit the

edges of streams or the waters of marshes, under stones and logs,

exhibitino- areat activity of movement when observed. The eo-as are

wrapped about the body of the parent, who remains in a cavity of some

moist situation until they are hatched, just before which they are probably

taken to the water, as in Alytes ohstetricans. The young lose their

branchiae at a very early age. It may be mentioned of this genus, in

conclusion, that the tongue is attached anteriorly, and free posteriorly, and

that there are two narrow plates of weak teeth on the sphenoid bone.

The genus Hemidactylium, wdth much the same structure of teeth and

tongue as the last, has a granular, rather dry skin, and but four toes to the

hind feet. The tail also presents a curious feature, in being thicker in the

middle than at either the base or the end.

(Edipus, represented by but a single species from Mexico, has the

tongue circular, capable of protrusion from the mouth, two contiguous

dense patches of card teeth on the sphenoid, and the extremities of the toes

dilated into small disks, as in the Hylcc or tree frogs.

Pseudotriton has a structure of tongue and sphenoidal teeth much as in

the last, with a thick body, short tail, and sim})le toes. The species are

found in wet situations, under logs or stones resting in the water, or among

the loose stones and earth, along the edges, or at the heads of springs.

The young retain the branchiae for a long time, and pass a year at least in

the larval state. The principal species are P. ruhrum, P. saImo7ieum, and

P. montaniun.

The genus Spehrpes, with much of the general features of the last, has a
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very slender body, with a long tail, which is sometimes much longer than

the body. The species are very active in their movements, and inhabit

the edges of streams under flat stones. They are distributed throughout

North America, although none as yet are known from the regions west of

the Rocky Mountains, where, however, it is represented by an allied genus,

Batrachoseps, with but four toes on the hind feet.

It is among the European salamanders that the genera Salamandra and

Triton are still retained. There are others, however, in considerable

number. To the former genus belongs S. maculata {pi. 89, Jig. 1), the

famed salamander of antiquity, respecting which many fables as to a

highly venomous bite and a power of resisting the action of fire were

long current. The animal is ovo-viviparous, the eggs being retained in

the oviduct of the female until ready for hatching, upon which they are

conveyed to the water, and the branchiated young there deposited. The
changes experienced by the young, as well as the general appearance and

habits of the adult, present a not uninteresting similitude to what is

observed in the case of Ambystoma punctata already referred to. A
remarkable fact, which has been observed in a second species, S. atra, will

recall a similar provision in the case of the ostrich. The female retains

the eggs in the oviduct until they are hatched ; the number of young

produced amounts, however, to but two, which are born without branchiae,

and consequently without a necessity of being deposited in water. The
actual number of eggs laid amounts, however, to about twenty, and the

eighteen are destined merely to serve as food for the young larvae after

birth. It has already been observed that the restricted genus Salamandra

differs from the American genera in the possession of parotid glands. The
vomerine teeth form an angular row, the body is thick and clumsy, and the

toes are four in front and five behind. A genus, ^alamandrina, differs

from other European genera in the possession of but four toes on the hind

feet. The genus Triton, differing essentially from the American genus

NotopJithahnus^ yet bears a striking external resemblance to it ; and the

habits, as detailed by Rusconi and others, are also very similar. It was

upon species of Triton that the cruel experiments of Bonnet, Dumeril, and

others, were performed as to the reproduction of lost parts. Toes were

cut off, and indeed entire limbs and the tail were removed many times in

succession, and an individual lived for many months w^hich had had the lungs

extirpated and the entire face cut away, leaving nothing but the cranium.

Conspicuous species are to be found in T. tceniatum (pi. 89, fig. 2) and T.

cristatum {pi. 81, fig. 32). The remaining genera, the names alone of

which we can mention, are, Geotriton, Euproctus, Bradyhates, Pleurodeles^

Glossoliga, and Megapterna.

The Japanese species belong chiefly to the genus Onychodactylus,

known especially for the claws developed during the breeding season
;

Cynops, with a supra-orbitar foramen, and a skull almost precisely like

that of Notophthalmus, but with parotid glands ; and Hynobius. The

species are but five in number.

The last form to be mentioned is the genus Anaides from the Island of
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Maui, one of the Sandwich Islands. Tiiis genus, thus far represented by a

single species, Aneides luguhris, has much the form and size of Flethodon

glutinosus, but the tail is not so long. Head broader than body, tapering

anteriorly. Mouth opening from behind the eyes, outline undulating as in

the alligator, and the teeth of the jaws very large, compressed, and sharp,

the lower the larger, and all apparently unattached to the bone, but united

to the gum, and admitting of a depression backward. The sphenoidal

teeth are in a single close-set patch. The tongue is large, cordiform, and

attached along the median line. Its place is, perhaps, between Plethodon

and Desmognathus, the peculiar ligament of the latter even appearing

present.

The great interest felt by the naturalist in the order Batracliia urodela,

has caused us to dwell more at length upon these animals than we shall

upon those which succeed it in the series. The next in regular order is

that of Batracliia anoura. As already remarked, its most conspicuous

external character is the absence of a tail in the adult, and the presence of

four legs, the posterior the longest. The skull is very short and broad.

The lower jaw is generally without teeth, which also are never found in

the sphenoid, but occur almost always in the divided vomer. The ver-

tebral column consists of but few bones, rarely more than eight. The
articulations are transversely convex behind, and vertically concave before ;

the spinous processes are mostly wanting ; the transverse processes are

well developed, and only occasionally are there rudiments of cartilaginous

ribs attached. The sternum is present, sometimes cartilaginous in part,

and terminates behind by a broad xiphoid cartilage. The posterior ver-

tebrae are replaced by a long bone situated in the middle between the two

parallel ilia, whose posterior portion, embracing the ischium and pubes, are

combined into a vertical plate with a glenoid cavity on each side, and so

close together as almost to constitute a perforation in the compressed

bone : these sockets receive the heads of the tibiae.

The structure of the tongue affords a convenient opportunity of dividing

the anourous batrachians into two sub-orders, Phaneroglossa with a

distinct tongue, and Phrynaglossa without a tongue; the latter embracing

a very small number of species. Considering, first, the Phaneroglossa, we
find it divisible into three families : the Ranidce, with teeth in the upper

jaw, and the ends of the toes simple ; the Hyladce, with teeth in the upper

jaw, and the ends of the toes dilated into sucker-like disks ; and Bufonidce,

with no teeth around the upper jaw.

The generic characters of the first family are derived from the varying

shape of the tongue, from the greater or less extent and occasional absence

of the external tympanum, and the number and arrangement of the vomerine

teeth. Species of this family, as of the two others, are found in all quarters

of the globe, not confined, like the urodela, to the more temperate regions.

The true Ranidas are, more or less, inhabitants of water or its vicinity,

feeding on aquatic insects, and other animals, w^hich they devour with

great voracity. The flesh is much esteemed, especially that of the hind

legs, and the animals are caught for the table in nets or by hooks. The
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simplest and most efficacious way is to tie three large hooks back to back,

and affix a piece of red flannel, at which, especially in bright, sunshiny

w^eather, the frog will often spring with great avidity, and thus hook itself.

Of the 16 genera into which this family is divided, but three are natives of

North America, one of them being peculiar to it. The first genus, Rana,
or true frog, has the large fleshy tongue divided more or less posteriorly

into two cornua or branches, capable of considerable motion, and used in

capturing the food of the animal, by which character it is distinguished

from all the other general Species of this genus are quite numerous in

North America, one of them,, Rana pipiens, known as the bull-frog,

attaining to an enormous size, and celebrated for the loud bellowing audible

at a great distance. Individuals have been seen that measured 22 inches

between the ends of the extended extremities, and even this size has been

exceeded. The next largest species is the R. fontinalis, distinguished

from the first by the presence of a fold of skin running along the side of

the animal. The other species are not very conspicuous excepting the

Rana sylvatica, or wood frog, an animal often found in damp woods

among the leaves, and exciting attention by its yellowish color, and black

stripe on the sides of the head passing through the eyes, as also by the

extreme agility of its movements. The R. temporaria of Europe {pi. 81,

jig. 34) is exceedingly like it, the principal difference lying in a smaller

tympanum. Another European species, R. esculenta, is shown in pi. 90,

fig. 5. This, like all the true frogs, or Ranee, has a membrane between

the hind toes to assist in aquatic propulsion. The number of eggs laid by

the frogs is very considerable, in some cases amounting to several thou-

sands. They are generally deposited around some aquatic plant enveloped

in a gelatinous mass. When the ova are ready for exclusion, the male

mounts upon the back of the female, and as the eggs are discharged ejects

a small quantity of seminal fluid into the w^ater where the operation takes

place—this sometimes occupying days and even weeks, during the whole

of which time the pair thus remain attached. The egg after passing

through the embryonic changes appears as a larva, all head and tail, with

simple entire gills which soon disappear, to be followed by others of more

complicated structure, situated within the cavity of the body as in fishes.

After a certain length of time the hind legs begin to appear, and still later

the forelegs are found to exist, fully formed beneath the skin, ultimately to

burst forth. The tail then disappears by absorption, this taking place very

rapidly. A remarkable internal transformation takes place during these

external changes, from the herbivorous tadpole to the carnivorous frog.

The reproductive history of nearly all the Batrachia, anoura is very similar

to that just described, with special modifications, to be referred to under

the proper head.

The genus Scaphiopus, with much of the appearance of a toad, is yet

distinguished by the teeth in the upper jaw. There is a cartilaginous pro-

cess on the hind foot, serving the purpose of a shovel in excavating the

holes in which the animal dwells. The toes are palmated, and the tongue

nearly entire. Cystignathus is well distinguished by the entire absence of
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a web between the toes of the hinder feet. The European genus Alytes is

remarkable for the peculiar habit exhibited by the single species with

regard to its eggs. When these have been deposited by the female, the

male takes possession of them, and wrai)ping them round his body repairs

to some moist spot, where he remains patienil}^ until they are nearly ready

to become disclosed, upon which he carries them to the water, this being

the proper element of the tadpoles. This habit will recall to the mind of

our reader what has been said of Desmognn^kus. Pelobates fuscus is

represented in ^/. 81, fig. SS ab; Bombinator igneus, in fig. Slab; both

European.

The family of HyladcB, known by the dilated toes, is almost entirely

arboreal in its habits. While the Ranidce dwell in the marshes and wet

places of the earth's surface, and the Bufonidce live on the drier land, the

HyladcB are mostly to be sought for among the thick foliage of trees, where

they make the woods resound with their piping melody. They are espe-

cially abundant in the dense forests of tropical regions, where they occur

of various shades of color, among which the green of the leaf and the grey

of the bark predominate. In the spring of the year they betake themselves

to the water for the purpose of reproduction ; and the tadpole undergoes

the same changes which we have described m the case of the true frogs.

The genera of Hyladce, found in North America, are but two. Hyla is

known by the semi-palmated toes with very decided disks, by means of

which it can adhere with great tenacity to any surface, even that of glass.

The slightly emarginated tongue is round or oval. Here belong the well

known tree frogs, the two best known species of which are H. versicolor,

so similar to the European //. mridis (pi. 90, fig. 6, female, />/. 81, fig. 35,

male), and H. lateralis. The species H. pickeringii, possibly constituting

a separate genus, laj^s its eggs singly on submerged grass, and they develope

in the very short space of three days. The remaining genus, Acris, has a

cordiform tongue, and the dilatations of the toes are less conspicuous. The
species of this genus are not arboreal, being found principally among the

high grass of marshes and streams. It is among the BufonidcB that we are

to look for the highest development of the anourous batrachian structure.

Most species are far from presenting that variety of colors, that freshness

of appearance, and agility of movement, which make the frogs so con-

spicuous. They are not confined to the vicinity of water, but inhabit

districts in which but little moisture exists, and remainino- concealed

during the day, emerge at night to gather up such insect food as they may
chance to come across. Species of the typical genus of this family, Bufo,

or the toad, although repulsive in their appearance, are yet perfectly

harmless in themselves, and may be of great benefit to the horticulturist,

in devouring large numbers of insects injurious to vegetation. A milky

juice exudes from the skin of most species, secreted by special glands : this,

in some species, is quite acrid, while in others it is entirely free from any

such property. A striking difference is observed between the frogs and

true toads, in the manner in which the ova are laid in the water. In the

former they appear as amorphous, generally globular masses, enveloped in
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a jelly ; in the latter as two long, perfectly cylindrical cords of trans-

parent jelly, with the eggs inclosed at regular intervals. The development

of the egg takes place much as in the case of the frog, already referred to

;

the tadpole, however, never attains to a great size, and the transformations

are completed in much less time. A difference in the amount of metamor-

phosis is also observed.

While the embryonic fin of the hind foot is permanent in the water-frog,

and disappears but partially in the tree-frog, in the toad it vanishes

entirely, leaving the hind feet cleft to the base. Of the true genus Bufo,

with simple toes and a distinct tympanum, there are several species known
in the United States, but one, however, B. americanus, occurring in the

northern portions. A common European species, B. viridis, is seen in pi,

90, fig. 1. PL 81, fig. 36, represents a variety of this, known as B,

calamita, with a yellow dorsal stripe. The genus Engystoma is also an

inhabitant of the southern parts of the United States. It is distinguished

from Bufo by the absence of a tympanum, and the rather long and slender

toes. PI. 90, fig. 2, represents a species, E. ovale, from South America.

As already observed, the most conspicuous character of the sub-order

Phrynaglossa is to be found in the entire absence of a tongue : this organ

existing, in greater or less development, in all the other anoura. A second

character, no less important, is to be found in the fact that the Eustachian

tube is single, and situated on the posterior median portion of the palate.

In the others, there are two, one on each side, sometimes at a considerable

distance from each other. There are but two genera included in this sub-

order.

The genus Bactelythra is provided with teeth in the upper mandible, but

not on the vomer. The Eustachian orifice is of considerable size at the

posterior part of the palate. The toes are simple, four anterior and five

posterior, the three first of those on the hind foot encased by their terminal

extremity in a horny, thimble-like process. The single species, D. capensis

(pi. 90, fig. 3), is a native of South Africa.

With the same ordinal characteristics as the last the genus Pipa is

distinguished by the entire absence of teeth, the small Eustachian orifice

situated nearly in the centre of the palate, and the four anterior toes, each

subdivided into four small branches at the terminal extremity. The hind

feet are entirely palmated. The most singular feature in the history of the

single species P. americana (pi. 90^ fig. 4) is to be found in the manner in

which the eggs are developed. The eggs, as laid by the female, are placed

upon her back by the male, who fertilizes them there with his seminal fluid.

The eggs, adhering with great tenacity to the back of the female Pipa,

produce a peculiar irritation, which results in the evolution of a mem-

branous or cellular matter, which, g owing round the eggs, envelopes them

completely. Here they undergo a . their changes from the embryo to the

larva or tadpole, and thence to the perfect frog ; emerging, after the lapse

of about eighty days, in a fully formed and tailless state, although exceed-

ingly minute. The Pipa is an inhabitant of various parts of South

America, especially of Guiana and Brazil.

4<j4



REPTILIA. 261

The third and last order of the naked Reptilia or Batrachia is to be

found in the Peromeles, embracing but one family, the CacilladcB. Until

within a comparatively recent period the species of this family were

included among the Ophidia, on account of their serpentiform body. This,

however, while cylindrical, and entirely destitute of limbs, yet has the

scales so minute as to be almost entirely concealed in the folds of the skin.

The anus is situated at the extremity of the body, and presents a rounded,

plicated orifice, instead of a transverse slit. The most striking batrachian

characters, however, are to be found in the double occipital condyle, and

the existence of branchiae in the young. The principal difference between

the Coeciliadae and the o^her batrachians is to be found in the entire

absence of limbs and the presence of true ribs.

Of the eight known species, distributed in four genera, five are natives

of America, two of Asia, and one of Africa, The most conspicuous

characters of the genera are to be found in the position of the pits or false

nostrils, which in Cascilia are below the true nostrils, in Siphonops one at

least before each eye, in Epicrium below the eyes on the lips, and in

Rhinatrema are entirely wanting. The third of these genera is peculiar

to Asia, the others are all represented by South American species. One
species of Siphonops, S. mexicanus, is a native of Mexico.

Having thus finished the consideration of the living batrachian fauna, it

becomes necessary to devote a small space to that of the fossil species.

We have already referred to the genus Orthophya, as being probably one

of the Proteidae, and to Andrias, as occupying a station intermediate

between the living Menopoma and Megalohatrachus. Three species of

true Salamandrinae are described as occurring in Central Europe, and

referred to the ambiguous genus Triton. Among the oldest indications of

air-breathing vertebrates are to be found certain tracks or foot-marks,

from the coal measures of Westmoreland county, Pennsylvania. These

decidedly salamandrine vestiges indicate an animal far exceeding in size

any of its allies of the present day. Somewhat similar foot-prints have

been found in various quarries of Central Europe, and ascribed to a hypo-

thetical Cheirotherium. It is supposed, by some geologists, that they were

made by a Lahyrinthodont. Traces, also, of probably batrachian foot-

marks are to be found in the new red sandstone of Connecticut and Massa-

chusetts. A few of the anourous batrachia have been found fossil in

France and Germany, some of them referred to the modern genus Rana.

Sub-class 2. Reptilia squamata.

We have already referred to the principal features of this sub-class in

treating of Reptilia in general. It only remains for us briefly to state in

what it differs from the Reptilia nuda, and then proceed to an illustration

of the various orders and their subdivisions. This difference consists

mainly in the dry horny or bony covering, as distinguished from the moist,

naked skin of the Batrachia. Instead of a condyle on each side of the
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occipital foramen, there is a single one placed below, formed either by the

basi-occipital, or by this together with part of the ex-occipitals, as in the

Clielonia. The ribs are always present, sometimes in great development

and number. The vertebrae exhibit a great diversity in the shape of their

articulating faces, and are generally quite complicated in structure. The
entire system exhibits a higher state of development, ossification is more

complete, the apparatus of sense more perfect, this being well exhibited in

the tympanic apparatus. Respiration is carried on by means of lungs.

The eggs are generally protected by a calcareous or toughly membranous

opaque covering ; and the development of the embryo is complicated by

the presence of an allantois, and the amniotic sac with its peculiar liquid,

the liquor amnii.

Order 2. Ophidia.

The Ophidia, or Serpents, are especially characterized among Reptilia by

the limbs being either entirely absent, as in the majority of the species, or

else being so rudimentary as to be discoverable only on dissection or very

close examination. The bones of the face, excepting in a few species,

possess a great deal of mobility. The lower jaw, instead of a direct articu-

lation with the upper, is brought into connexion with it through the

medium of two bones, movable on each other. The extremities of the

lower jaw, also, instead of being anchylosed, are united by an extensile

ligament. The mouth is variously provided with teeth, these in some

species serving as a tube for the injection of a peculiar poison secreted by

special glands. There are no movable eyelids, nor is there any external

ear. The vertebrae are very numerous, always exceeding 100, the pos-

terior articulation spherically convex, the anterior spherically concave.

Ribs, very numerous, free. The skin is covered with scales of various

shapes and proportion, an epithelium from which is shed once or several

times in a year, usually in one entire piece. The tongue is soft, fleshy,

bifurcated, and capable of considerable protrusion, and working in a sheath.

It is never venomous, as is commonly supposed. The male organs of

generation are usually concealed within the cloaca ; they are bifurcated

and armed with recurved spines. The protrusion of this bifurcated and

thickened penis, under certain circumstances, has no doubt given rise to

the vulgar idea of the possession of distinct feet by the common snakes of

the United States. The transverse slit of the cloacal orifice marks the line

of distinction between the body and tail. One lung of the two is more

generally abortive or rudimentary.

Although destitute of limbs, the usual organs of motion, yet some

serpents are capable of a very rapid progression. This progression may
take place in various ways : thus the body may be straightened out

entirely in contact with the ground, and a slow motion produced by the

action of the scales and ribs, somewhat similar to that of the earthworm

with its setae. Again, the body may be thrown into several undulations in
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a vertical plane, the posterior of which being used as a fulcrum, or point

(Vappui, the straightening of the anterior must result in the advance of the

head, which in turn is fixed while the rest of the body is again fleKed.

The same condition may also prevail where the undulations are horizontal,

and the snake constantly in contact with the ground. The most rapid

movements, in all probability, are those occurring when the whole body is

gathered up into one vertical loop like a bent spring, the head and tail

more or less approximated : the sudden straightening of this loop or spring,

with the tail as the point d'appui, might enable the animal to spring

forward, at one operation, to a distance greater than the length of its body.

The great flexibility of their bodies enables serpents to obtain access to the

most varied situations, by climbing or otherwise. Many species can climb

trees in search of their prey, while others live habitually in such situations.

Others are as constant inhabitants of the water.

The phenomena of reproduction are different in different species. It

may, perhaps, be considered as a general rule, that most of the venomous

serpents are ovo-viviparous. This, however, with some appears in a

measure to depend upon the latitude and mean temperature. Some harm-

less species, again, are ovo-viviparous, as most of the North American

Tropidonoti. Providence has taken the usual precautions against the

increase of dangerous animals by assigning a small number of young to the

venomous species. Thus the rattlesnake {Crotalus durissus) rarely pro-

duces over nine or ten at a birth, while in one instance, 81 living garter-

snakes {Tropidonotus sirtalis), of over nine inches in length, have been

taken from a single individual.

But few species of Ophidia have been found in a fossil state. None
from North America have been described; some of their remains have

been procured in the bone caves of Pennsylvania. All that are known
belong to the tertiary epoch. Remains of a species, 20 feet in length, have

been found in the London clay at Sheppey. Doubtful indications of fossil

Crotali exist in the vicinity of Brussels.

A scientific exposition of the Ophidia, according to their natural affini-

ties, is a matter of considerable difficulty, as the recent discovery of

numerous new species, and the obscurity which hangs over many of the

old, have completely unsettled the older views on this subject. In no

other department of Zoology have the views of systematists been more at

variance with each other than in that of Ophiology ; the important labors

of Oppel, Fitzinger, Bonaparte, Schlegel, Gray, and others, only serving to

render this truth more conspicuous. We shall, with J. E. Gray, divide the

order into five families : Crotalidce, Viperidce, Hydridae, Boidas, and Colu-

hridce ; the two first arranged under a sub-order Viperina, the remaining

three under Coluhrina.

Sub-order 1. Viperina.

This sub-order includes most of the species which, on account of their

venomous properties, have been the terror of mankind. They are dis-
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tributed over most of the world, being much more abundant, however, in

tropical and sub-tropical latitudes. The first and most characteristic

feature is the scarcity of small teeth in the jaws. The upper jaw presents

few if any teeth on its exterior, contrasting strikingly in this respect with

harmless colubrine snakes, in which the teeth, though small, are in very

great numbers. This absence of prehensile instruments is more than

compensated by the formidable poison fangs. These are situated in the

diminutive superior maxillary bone, which is so articulated to the external

pterygoid bone that when the latter is pulled back by the muscle of the

jaw the maxillary is drawn back also, and its attached fangs are imbedded

in the soft mucous gum, with the point directed backwards. On the other

hand, a drawing forward of the pterygoid pushes up the maxillary, and the

fangs then stand more or less perpendicular to the roof of the mouth. The
fang itself consists of a tube, very sharp at the point, and formed by the

bending over of the sides of the growing tooth, leaving a seam in front,

which ultimately becomes wholly or partly obliterated. A tin tube, bent

up, but not soldered, and cut off obliquely below, so as to form a cutting

point, affords a good illustration of the character of the fang ; or else we
may imagine a solid conical tooth, flattened out and bent so as to form a

hollow tube. The glands which secrete the poison are situated one on

each side of the posterior part of the head, and consist of lobules which

discharge the venom into the common duct continuous with the hollow of

the fang. These glands are surrounded by a strong aponeurotic bag in

connexion with muscles which are capable thereby of exerting a powerful

compression, and of forcing out the venom with great violence into a

wound.

Antidotes to the bite of venomous serpents have been anxiously sought

for in all countries where such species exist. No directions applicable to

all possible cases can be given, but the following indications, chiefly by Dr.

Leuz, as the result of his long continued observations on the European

viper, are worthy of all attention, as applicable in general to the rattle-

snakes and copperheads of our own country.

No time is to be lost in obtaining assistance after being bitten by a

serpent ; if a pair of sliarp scissors or a knife be at hand, open up the

wound immediately and allow it to bleed freely, after which it is to be well

washed ; if the wound be a simple scratch, washing alone will, perhaps,

suffice. If the bite is not to be managed in this way, endeavor to apply, as

soon as possible, a powerful pressure to the wound, by laying a small

pebble or other minute object directly on (not merely near) it, tying round

a handkerchief, or using the finger, to keep up a direct pressure on the

spot, and continuing this application until the place affected can be conve-

niently cut out, or cupping-glasses applied. As long as the direct pressure

lasts there will be no absorption of the poison, and if no other application

be possible the thumb may be kept upon the wound until help can be

obtained. The puncture of the wound may sometimes be reached by the

mouth of the patient or a companion, in which case prompt suction of the

spot may render further remedies unnecessary. This may be done by the
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operator with impunity if the mouth be sound, as the virulence of the

poison is only manifested when introduced into the circulation ; repeated

experiment has shown that a moderate amount may be taken into the

stomach without danger. A well fitted syringe, with rather a long nozzle,

is often used to great advantage in sucking out the poison, the same

purpose also being answered by cupping instruments. If none of these

methods can be employed, and the venom has become absorbed, then

attention must be turned towards the proper internal remedies, those

merely external being of no further avail. The wound is to be carefully

bathed with chlorinated water, or with water to which has been added

some chloride of lime, and the patient put to bed. Of the internal appli-

ances now to be made we have our choice of two kinds : the first consists in

emploving some sudorific, by which a copious perspiration may be brought

about ; this, though not always successful, is yet almost always advisable.

The second remedy is chlorine, which is to be used instead of the sudorific
;

this mav be in the form of chlorinated water, or of the chloride of lime

dissolved in water.

It is almost needless to add that many of the applications to a serpent

bite, such as a chicken stripped of its feathers, &c., depend almost entirely

for their efficacy upon the controlling influence of a powerful faith, and the

same may likewise be said of many of the vegetable remedies. The

mucilaginous juices of plants in general appear to exert a controlling influ-

ence upon the result, although some species, as Impaliens jiallida Rudfulva

(glassvveed), Eupatorium perfoliatum (boneset), Plantago major (plan-

tain), and others, appear to have specific influence. The use of alcoholic

liquors, as brandy, in large doses, has been recommended by some mem-
bers of the Faculty. Ammonia, or spirits of hartshorn, olive oil, and many
other substances, to be applied both externally and internally, have all had

their supporters. Generally speaking, however, the only sure remedy lies

in the immediate removal of the poison by suction, washing, increased flow

of blood, excision of the part, &c.

We have thus gone into some detail on the subject, believing it to be of

intrinsic importance in a country abounding in venomous serpents, to be

aware of what may be done to arrest the progress of an afl[liction, which, if

not always mortal, is yet productive of a great deal of pain, and often

chronic affections of the system.

We proceed to enumerate in brief terms the remaining characters of the

sub-order Viperina. The lower jaw is provided with teeth as in the Colu-

brina. The head is usually broad, so as to exhibit a very strongly marked

distinction between it and the neck. The crown is generally covered

with scales much like those of the back, rarely with shields or plates. The
hinder limbs are not present even in a rudimentary condition. The eyes

are on the side of the head, often shaded by an overhanging brow ; the

nostrils are placed at the side of the snout, near the tip. The two families,

included in the sub-order, are distinguished by the presence or absence of

a pit or depression between the eye and the nostril.

Fam. CroialidcB. Face with a large pit on each side. The head is
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large behind, with a flat crown, which is covered b}^ scales (except in one

or two genera, which have plates). The belly is covered by broad band-

like shields, and there are no spurs or rudimentary feet on each side of the

anus. The species are all more or less venomous, and generally ovo-

vivi parous.

The genus Crotalus, or rattlesnake, forms the type of this family, and

its species are distinguished from all the rest by the presence of a rattle at

the end of the tail. This consists of several joints of a horny texture

loosely united together, so that when quickly vibrated a noise is produced

much like that of peas shaken about in a dried bladder, and bearing a

considerable resemblance to the sound produced by the locust or cicada.

There are two or three species of the restricted genus Crotalus in North

America : one the C durissus, another the C. adamanteus. The former

is abundantly distributed throughout the United States, although limited

in northern extent, and rarely found north of the parallel of 45°
; it is espe-

cially com.mon in the Alleghany region of the United States, where its

habits are familiar to every resident. It is a sluggish animal, and not

disposed to act on the offensive, so that a person may pass within a few

feet of it without being molested. An approximation of that kind is

generally followed by an alarm from the snake, which most usually pre-

cedes any blow. The animal never strikes except when coiled, and rarely,

if ever, follows a retreating enemy. Its food consists of small animals,

rabbits, squirrels, rats, birds, &c., all of which are speedily destroyed by a

single blow. Even dogs are sometimes killed by them, although larger

animals are not generally destroyed. The immense Crotalus adamanteus,

or diamond rattlesnake of the Southern States, is vastly more formidable.

This species appears restricted to the southern coast below the latitude of

North Carolina, and has been known to exceed eight feet in length, with a

thickness equal to that of a stout man's leg. They keep much about the

water, and have hence been called the water-rattle, in distinction from the

preceding species, which affects high dry land. A third species, common
in South America, is C. horridus, sometimes called Cascavella, and repre-

sented in pi. 87, fig. 5. There are also several small species in North

America belonging to an allied genus Crotalophorus, and usually termed

ground rattlesnakes. These have the head covered with plates, and the

rattles very small, even in individuals of considerable size. One of the

species, called the Massasauga, occurs in Northern Ohio, others in the

Southern States, and in the region west of the Mississippi.

The copperheads (genus Trigonocephalus) of America are, if possible,

more dreaded than even the rattlesnakes, owing to the fact that, with equal

venom, they are more vindictive and give no warning of their presence.

The most generally distributed species, T. contortrix, is fond of damp

meadows, where it is often revealed to the cost of persons engaged in

mowing or passing through. They not unfrequently get into cellars,

where they perform an acceptable service in destroying mice and rats.

The water-moccasin of the Southern States (T. piscivorus) is the pest of

rice plantations, where negroes are often bitten. This species lives in the
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water, much like the harmless water-snakes of the Middle States, and like

them may frequently be observed lying over bushes which overhang the

water, into which they plunge at the slightest alarm. Another species, T.

lanceolatus, or the fer de lance (pi. 86, fig. 3), is abundantly distributed

through several of the West India Islands, where it inhabits all kinds of

situations. Their favorite resort is the sugar plantations, where they prove

fatal in many instances to the unlucky laborers.

All the poisonous serpents of North America have been referred to in

the preceding re^narks, and none except the rattlesnakes, copperheads, and

water-moccasins, are to be feared in the slightest degree. The last men-

tioned species does not occur north of Virginia, nor does the Crotalus

adamanteus, so that in the whole Middle and Northern States there are

but two venomous species, the banded rattlesnake and the copperhead,

both of which are readily recognisable. Nothing can be more ridiculous

than a fear of the common watersnakes, greensnakes, blacksnakes, garter-

snakes, housesnakes, and other species. It is true that many of these show
fight when attacked, and many even inflict a wound with their teeth, though

this can never be more than a scratch which may draw blood freely, but

will not produce any more unpleasant consequences than the scratch of a

pin or of the point of a knife. The same may be said of the blowing or

hissing snakes of the genus Heterodon, usually termed viper or adder in the

United States, and which present a formidable appearance from flattening

the head and whole body when irritated.

The family Viperidce, with the poisonous apparatus, as the Crotalidce, is

distinguished by the absence of the pit or depression on each side of the

face. Of the 20 species and 9 genera of this family, none are found in

America. The most conspicuous and typical species is the viper of

Europe, Vipera bej'us (pi. 87, fig. 2), which is pretty generally distributed

and greatly feared, although far from being so formidable as the copper-

heads and rattlesnakes of the United States. Great pains are taken to

destroy the species, although ineffectually, owing to their rapid repro-

duction ; in Gotha, Coburg, and Meiningen, a stated price per head is paid

for them by the civil authorities. The famed Aspic or asp of antiquity is

another species of viper (F. aspis) found along the Mediterranean. The
horned-viper (Cerastes cornutus, pi. 87, fig. 3) is a common inhabitant of

the sandy desert of Africa, and is remarkable for having a group of

elevated horn-like scales over each eye.

The celebrated Cobra di capello, or hooded-snake (Naia Iripudians, pi.

86, fig. 4), is a species which has been variously allotted by herpetologists,

and even placed among the Colubrine snakes. It is an inhabitant of the

East Indies, where it is often tamed by jugglers and taught to dance to their

rude music. This class of persons appear capable of exercising some

peculiar influence over the cobras, by means of which they are enabled to

handle them with impunity. Another genus, of which one East India

species, Platurus laticaudatus, is figured in pi. 90, fig. 8, has been

referred to the Colubridce. It lives in the water, and is very dangerous to

bathers.
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Sub-order 2. Coluhrina,

In the Coluhrina we miss the highly developed poison fangs which are

so conspicuous in the Viperina ; and the upper maxillary bones, or edges of

the jaw, are well supplied with teeth. Some few of the species, however,

are poisonous, this being especially the case with the Hydridce, or water-

snakes, of the East Indies. Their venom fangs, however, are small, and

there are several teeth in a line behind the fangs. The head is of

moderate size, not conspicuously wider than the neck, and the crown in

one family is covered by a regular shield. Of the three families of the

sub-order, Hydridce, Boidce, and Coluhridce, the two first have the belly

covered with small, narrow, elongated scales, like those of the back ; w^hile

in the Coluhridce the belly is covered with large, broad plates, each one

extending entirely across the abdominal surface.

Fam. Hydridce. This family, the species of which live almost alto-

gether in the water of seas, lakes, and rivers, are distinguished from the

Boidce, with which they agree in the small scales on the belly, bv the

entire absence of spurs on each side of the anus, like rudimentary feet.

The ventral scales are narrow, hexagonal, or bandlike; the eyes and

nostrils look upwards, the latter generally placed in the middle of a

shield with a slit or groove to its outer edge ; the fangs are of moderate

size, intermixed with the maxillary teeth ; the pupil is small and round,

and the tail is usually compressed into an oar, but sometimes conical.

Very many are poisonous. The species with compressed tails belong-

ing to Pelamis, Lapemis, Hydrus, &c., are true snakes, coiling them-

selves up on the shore, v/here they lay their eggs. Their food is said

to consist of seaweeds, although perhaps incorrectly. They are often

found asleep on the surface of the sea, and are then easily caught, as they

cannot descend without first throwing themselves on their backs, probably

to expel the air from their large vesicular lungs. They are often thrown

ashore by the surf, and are occasionally found in fresh water, having been

brought in by the tide, but they appear unable to live long out of salt

water. The fishermen of the Eastern seas often catch them in their nets,

and hold them in great dread on account of the venom of their bite. The
species with conical tails appear to live principally in fresh waters. Some
recent authors have placed North American species under this family,

though apparently with much impropriety {Helicops ahacurus, and erythro-

grammus of Holbrook, with some others). PI. 90, fig. 7, represents Achro-

chordus jav'/nica, a species of this family from Java.

Fam. Boidce. In this family, which contains species not poisonous,

indeed, but terrific on account of their gigantic size, we find the ventral

scales or shields to be narrow, transverse, and often six-sided. The hinder

limbs are developed under the skin, formed of several bones, and ending in

a short exserted spur, placed one on each side by the vent. The tail is

short, generally prehensile, and the pupil is oblong and erect, except in the

genus Tortrix.
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One of the best known species of Boidcc is the anaconda {Eitncctcs

ninrums^ ])l. 14:, Jig-. 02). It is found in Brazil, and is said to attain to a

lenirth of 40 feet, althouixh the specimens exhibited in museums and mena-

geries rarely exceed 10 or 15. In a Avild state it is often found with rhe tail

coiled round a tree on the river's edge, and the body floating in the water, thus

awaiting the approach of its prey. It feeds on animals of moderate size,

peccaries, agoutis, ifcc, which it kills by crushing, and then swallows whole,

but does not disdain fish, frogs, &c. Little fear is experienced by the

inhabitants of the country, as it is quite timorous and rarely disposed to attack

man.

The Boa Constrictor {])!. SC),fig. 5) is another familiar species from Brazil;

it is more terrestrial in its habits than the anaconda, keeping in dry desert

situations, among bushes, trees, and rocks. It readily climbs trees, from

which it hangs suspended by its prehensile tail, ready to drop upon any

unlucky animal which ma}' pass beneath. Like the anaconda, it is destroyed

in various ways, by shooting, lassoing, noosing, &c. The thick skin is fre-

quently tanned and converted into leather for boots and saddles. The fat is

made use of for various fanciful purposes, and the dried excrement employed as

medicine. Another species, Boa, or rather Xiphosoma canlmim,, from Brazil,

is represented in pi. SI, fig. 4. The giant snakes of the Old World belong

chiefi}^ to the genus Python.

Fam. ColuhridcE. In this, the last family of OpJiidla, we find species

which are very rarely provided with poisonous fangs. The belly is covered

with broad scales', and there are no rudiments of hind feet as in the last family.

The tail is conical and tapering, and rarely compressed. The nostrils are open

and placed at the side of the snout, near the top. The head is most generally

covered w^itli regular plates, which by their number and shape afford excellent

distinctive characters. They are distributed all over the world, and are in

much greater number, both of individuals and species, than in any other family

of Ophidia,

This family is especially abundant in the L^nited States, where it occurs

under two principal types, Coluber and Tropidonotus, with several sections

of less extent. The genus Coluber embraces most of the larger familiar

species with the scales smooth and Avithout a longitudinal ridge along the

centre of each, as in Tropidonotus. The body is generally slender and

cylindrical, and incapable of being flattened in a horizontal plane like

Tropidonotus. They are rarely seen in the water, and are mostly oviparous,

the eggs being depcsited in decayed wood, sand, or other .localities. The

other genus, Tropidonotus, on the other hand, possesses the power of

depressing the body, and is generally viviparous, the eggs being developed

in the oviduct. Coluber constrictor, or the Black Snake, is a familiar

instance of the American species of Coluber. It is abundant in all parts

of the country, and sometimes attains the length of six feet. It climbs trees

with great readiness, and moves over the ground with much velocity.

Numerous stories are current of their pursuing individuals, and thereby

earning their common name of " Kacers." It is quite possible that under

some circumstances they may follow after a person who flies in terror
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before them, but such is not the experience of herpetologists, with whom the

case is exactly reversed
;
the snake here being usually the fugitive, and too

often escaping by his superior agility, thus also eluding the just claims of

science to his body.

The agility with which the black snake can climb trees renders it a

formidable enemy to young birds and squirrels in their nests. The fabled

fascination exerted by the serpent in all probability has reference to the

distress occasioned by his vicinity to a bird with a brood of young, the

whole of which are sometimes devoured at a meal. It is needless to add,

after what has already been said on the subject, that the black snakes, and

all other colubrine snakes of North America, are perfectly harmless. A
closely allied black species, called Coluber alleghaniensis, attains to a much
larger size than the Constrictor, individuals of 7 and 8 feet not being very rare.

This is much more gentle than the other, rarely manifesting any inclination to

bite, which the more common true black snake is very apt to do. The black

snakes, as well as some other large colubrine species, often engage in deadly

battle w^th the rattlesnakes, and, strange to say, usually come off victorious,

owing to their superior agility, and the quickness with w^hich they evade the

poison thrusts of their antagonists, and secure an opportunity of squeezing them

to death.

The type of the genus Tropidonotits is found in the familiar garter snake,

T. sirtalis, the most abundant species in this country. Like all of its genus,

it is frequently found about the water, but as often on high dry land. Its

fecundity is very great, as in one instance eighty-one young, of over nine inches

in length each, were taken from a single female. The water snake of the

Middle States ( T. sipedon) is a species sometimes called moccasin, and wrongly

dreade-vl as venomous, on account of its supposed identity with the species of the

lowlands of Greorgia. Other species are, T. leberis, dekayi, kc. PI. S6,Jig'.

2, represents the European T. natrix'.

We shall conclude this subject by a brief consideration of some other

American species with that of an interesting African genus. In addition to

the colubrines already enumerated, there is the beautiful Coluber vernalis, or

green snake, found rather abundantly in the Northern and more rarely in the

Middle States. In the South it is replaced by the beautiful green Leptophis

(Bstivus. A long, slender, exceedingly swift species of the Southern States

(Psammophis flagelliformis) is called the whip snake. The diamond or

ring snake, Coronella sayi, is conspicuous for its minute white specks

scattered all ov^r a black ground. It is one of the species most frequently

engaged in successful conflict with the rattlesnake. Elaps fulviis is a

beautiful species, variegated with rings of red, black, and yellow, known in

its abode, the Southern States, as the harlequin or scarlet snake. It has

one large immovable fang on each side of the upper jaw, which is perhaps

provided with a rudimentary poison gland, but the animal is considered to

be perfectly harmless. A South American species {E. coralliiiKs) of equal

beauty and harmlessness, is represented in pi. 90, fig. 9. The Heterodons

have already been referred to under the name of adder or viper. Of two

large and common species, H. niger and platyrhinus, known as black and
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yellow vipers, neither is poisonous, nor even in the slightest degree noxious,

although of (pite terrific appearance and demeanor when enraged.

An exceedingly interesting illustration of the special provision which nature

sometimes makes for particular cases is seen in the African genus Deirodon.

To this has heen imputed the instinct of living almost entirely on the eggs of

birds, and its whole organization fits it expressly for this end. The mouth is

entirely without teeth, at least in the adult, so that nothing interferes to prevent

the ready entrance of an egg into the open jaw, and there is no liability of its

losing any of the contents by a premature breakage. The inferior spinous

processes of the seven or eight inferior cervical vertebrae project with the

oesophagus, where they are capped by a layer of hard cement and made to

resemble long sharp teeth. The descending eggs press against these teeth and

are sawed open longitudinally, and then, crushed by the contractions of the

gullet, are carried into the stomach, where the shell is probably dissolved by

the gastric juice and digested with the contents.

Order 3. Sauria.

The third order of Reptiles, the Sauria or Lizards, embraces species of

very diversified character, especially when we take into consideration certain

fossil forms. Their size, too, varies from that of a few inches to 30 feet, as

in some recent crocodiles. This magnitude, however, is far exceeded by

certain extinct species. The body is generally cylindrical, sometimes

slightly depressed, elongated, and with a skin provided with scales {p/tolides),

granulations, or bony plates. The photides they share with the Ophidla,

and the two orders are thus distinguishable from Batrochia, only a single

family of which, the CoecUladce^ has minute cycloidal, fish-like scales, nearly

concealed in the folds of the skin. By the four feet they are distinguishable

from serpents, although, in a few instances, these members are partly or

entirely wanting externally. The feet, when present, are usually provided

with true claws, supported on the terminal phalanges. The tail is developed

to a greater or less extent, while the cloaca presents itself externally as a

transverse slit. The almost universal presence of an external meatus

auditorius, or at least of a tympanum (excepting in Acontias, Typhline, and

a few others), distinguishes the Sauria from the Ophidia ; as also the presence

of a sternum, connected with the vertebral column by movable ribs, and

the greater immobility of the bones of the head. The rami of the lower

jaw are firmly united together, and the entire skull is compact. Few Sauria

are without movable eyelids, although these are occasionally very rudimentary.

The teeth are variously disposed, as will be seen when we come to consider the

difierent families. Many species are only known to us in a fossil state, these

generally of great size.

Fam. 1. ScincldcB. This family, standing at the foot of the great order

of Saurians, is characterized, in the first place, by the possession of large

plates on the top of the head, which are in contact along the edges
; and by

their angular and regular shapes, closely resemble the homologous plates of
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serpents. By tins character the S'cincldce are distinguishable from the other

Saurians, excepting the Chalcldidcn and Lacertidcb. The rest of the body is

covered by imbricated and smootli scales, ^vitli rounded margins arranged

in quincunx, much as in fishes : those of the belly and sides are nearly of

the same shape and size as those of the back. By this latter feature they

are distinguishable from the Lacertldcc. in vvhich the ventral scales are

much larger than the dorsal, ^vith the outlines angular. The absence of a

furrow or lateral fold of skin, extending along the fianks, as also the imbri-

cated or mailed scales, separates them from the CJudcldidcB. The spines

and crests of other Saurians are never found in this family. The tongue is

free, broad, not playing in a sheath, and slightly emarginate anteriorly. It

is fleshy, and usually covered v.ith papillae
;
sometimes Avith scales, or filiform

appendages.

The Scincidcc are variously distributed throughout the world. The largest

number of species is found in Australia, then Asia, next Africa, and finally

America. Europe comits but six species. Five species are found in the

United States.

The family may conveniently be divided into three sub-families, according to

certain peculiarities about the eyes.

Sub. Fam. SanrOphthalmol. This section is known by the possession

of movable eyelids, which, as in most air-breathing vertebrata, can come

together so as completely to cover the eye. Most of the species are provided

with four feet ; some, hovrever, have but two, while others again appear to

be entirely deprived of these appendages. None of them appear to have

inguinal or femoral pores. The lowest form of the Sauroi:)hthalmian Scinks

is presented in the genus Acontias. but one species of which, A. meleogris^

a native of South Africa, is known to naturalists. With a striking resem-

blance to a serpent, in the absence of feet and of a tympanic orifice, it has

most of the characters of the Scincidse. The eyes are very minute, and there

is but a single (inferior) eyelid. Another genus, Ophiomoriis, resembling

the last, is found in Southern Europe. The best known representative of the

apodal scinks is the blind or slow worm, Angiiis frag'dls (pi. 14:. Jig. 68, and

pi. SI, Jig. 1). This beautiful animal is found in various parts of Europe,

making its appearance early in the spring, and retiring to winter quarters

about October. Its food consists principally of slugs and earth-worms. About

the end of August the female lays 8 to 16 eggs, from which the young escape

very shortly after their deposit, development having proceeded for a considera-

ble time in the oviduct. The animal is perfectly innocuous, and never makes

any attempt to bite.

In the genera Ojthiodes. ^Sortdia. and Scelotes, we have the first external

indications of feet, in the form of two fteble posterior extremities, which exhibit

a division into toes in the latter genus onl}'. The first of these is South

American, the two last South African.

Anterior extremities first present themselves in the genus Ecesia. where,

however, with the hind feet, they exist as m.ere stumps without any toes.

In Nessia. each foot, although still very rudimentary, is terminated by three

nearly equal toes, provided with claws. Brarhystopas, a South African

47G



REPTILIA. 273

reptile, has the anterior feet -without toes, the posterior Avitli two each. This

case is exactly reversed in the genus Bracltynicies, -where the anterior feet

have two toes, the posterior none. In the Australian C/ielo?ncles, each foot

lias two toes ; -while Heteromeles (fronv Algiers) has t-\vo toes on the fore, and

three on the hind feet. Scps. represented by a single species, ^S*. cJialcidcs

{pi. 87, fig. 6), a native of Southern Europe, exhibits three toes on each,

rather weak, foot. In Tetradadylns we find four toes on each foot

:

in Canipsodactylus. five toes in front, and four behind
;
and in Heteropns.

four in front, and five behind. Finally, Trarhysanrns and Gongylus

have five toes to each foot. The above illustrations, for from em-

bracing the whole of the iSci/icfda;, may serve as an indication of the

great variety of structure and appearance, presented by this extensive

family.

To us, the most interesting genera of Saurophthalmian scinhs are Plestio-

don and Lygosoma^ these being the only ones which are found in the United

States. The species, of various size, are known in the Southern States, indis-

criminately, as scorpions, and dreaded as venomous. They are, however,

like all reptiles, excepting a few serpents, perfectly free from any such

properties, although the larger individuals may be capable of inflicting a

severe bite. Only one species, Plestiodon fasciatiis, is found in the North,

the rest rarely occurring north of Maryland. The largest species. P. ameri-

cantis, sometimes attains a length of 25 inches. The smaller species are usually

found about old logs, their food consisting of minute insects. Plestiodon

aldrovandii. an Egyptian species, is represented in jjL 81, fig. 31. The

genus Scincns. as at present restricted, embraces but a single species, ;S'.

officinalis {pi. 89, fig. 4). This animal, a native of Northern Africa, has

been celebrated from the time of Pliny, for certain supposed medicinal virtues,

for which reason it Avas long considered as one of the most valuable articles of

the pharmacopoeia, and even no-w is kept by the druggists of Southern Europe.

It was supposed to be eifectual in all eruptive diseases, but the chief applica-

tion was as an aphrodisiac. Gongylus ocellatus {pi. 74:, fig. 71) is a common
European reptile.

The second sub-family of ^Sci?icidce is that of the Ophioplithalmoi, in -which

the eyes, like those of serpents, are either entirely deprived of eyelids, or

else have these in the form of a narrow ring, partly or entirely surrounding

the eye. Two of the species exhibit a series of pores along the anterior

margin of the cloaca
; none, however, have femoral pores. Most of the species

are natives of New Holland. The genus Hysteropiis, with a highly ser-

pentiform body, is -without fore-feet, the posterior being very feeble, and

flattened, without any division into fingers. {H. novce hollandicb is repre-

sented in pi. 74, fig. 68.) Other genera have four feet, variously provided

with toes.

The third and last sub-family, the Typhlophthahnoi, comprises species

which are perfectly blind, having the eyes so minute as to be entirel}^ rudi-

mentary. There are but two species known, one. Dibamiis novoe-guinecc, with

posterior remiform feet, the other, Typhline cuvierii, an inhabitant of South

Africa, without any feet whatever.
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Fam. 2. Chakididce. This famil3^ Avitli a striking resemblance in external

form to some members of the last, is readily distinguishable, as already re-

marked, by the different disposition of the scales, or the markings of the skin,

and by the lateral furrow found in many species. We find some species

provided with four legs, others with but two ; while another series, again, is

entirely serpentiform in appearance, owing to the absence of these members
exterior to the skin. There is rarely an}^ constriction posterior to the head,

answering to a neck, the body and head being usually continuous. The scales,

instead of being imbricated or arranged like those of most fishes, are disposed

in whorls or rings inclosing the body. In other cases, where the scales

(photides) are absent, furrows in the indurated skin present similar markings.

The dorsal and ventral scales, like those of the ScincidcB. and unlike what we
shall find to be the case in the Lacertldm^ are arranged much in the same

manner, and are of no striking difference in size. The teeth are not im-

planted in the jaw^s, but applied along the inner margin, thus exhibiting

the true pleurodont character. The tongue is free, slightly extensible, broad,

and emarginate at the tip, clothed with filiform or scaly papillae, and not

plying in a sheath. The ears are apparent externally in some species, while

in others there are no such indications of them. The eyes are generally

small, and slightly developed. Some species have movable eyelids
;
in others

these organs are not movable
;
while in a few the skin covers the entire ball

of the eye.

This family is confined mainly to Africa and America, although a few spe-

cies are found in other regions of the globe. Mexico, California, and the

southern United States contain quite a number of them. The entire number

of species described amounts to about 50, arranged in 16 genera.

We distinguish the Chalcidldce into two sub-families, according as the

skin is covered with scales or is free from these appendages. The first sub-

family, that of the Ptychopleii.res. possesses true scales arranged in the

manner already described. All the species, with a few exceptions, have a

longitudinal furrow, more or less deep, on each side ; and, without any ex-

ception, are in the possession of eyelids. Some species possess an external

auditory cavity, others are without one. The first genus to be mentioned is

Ophiosauriis {pi. 14:. fig. 63), an inhabitant of North America, and known as

the " glass snake."' This animal, although usually considered as a serpent,

may readily be distinguished by the compact skull and non-dilatable mouth,

the fleshy tongue, the external auditory cavity, and the peculiar distribution

of the scales. The name is derived from the fact that a slight blow is suf-

ficient to produce a fracture of the very brittle body, the muscles of which,

instead of the longitudinal arrangement of the serpents, have the arrange-

ment in hollow cones so conspicuous in the equally brittle tails of lizards.

It is a common, although entirely erroneous opinion, that the pieces of a broken

glass snake will reunite after a time. Two species are known in the United

States, one, O. ventralis. restricted to the Southern or South Eastern States,

the other, O. lineatiis, occurring in the South West, and as far north as

Michigan.

In the genus Pseudopus, a native of Eastern Europe and of Africa, we
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have indications of a posterior pair of extremities, in tlie form of scaly, un-

divided appendages, one on each side of the anus. The single species is

known in Russia as the shcltopusik. The genus Chalcides, Avhose species are

mainly South American, has both pairs of extremities, but in a rudimentary

state. The anterior pair terminates in three or four scaly tubercles, Avhile the

posterior is represented by two slender spines. By the absence of an external

auditory cavity, it is distinguished from Cltamctsavrus, in which none of the

rudimentary extremities exhibit any subdivision. The genus Saiirophis in-

troduces us to the species having more highly developed extremities. Here

each foot has four toes. The single species known, S. tetradactyla {pi. 74,

Jig. 67), inhabits the southern portions of Africa. The remaining genera

have five toes on each foot ; the most interesting of these is the genus

Gerr/ioiiottis, which, represented by eight species, inhabits Mexico and

California.

The second sub-family, that of the Glyptodermes^ corresponds very nearly

to the family Amphisbasnidaj of some authors. Here the body is entirely

deprived of scales, in place of which the skin is divided by circular and longi-

tudinal furrows into small quadrilateral compartments, sometimes variously

colored, and then resembling mosaic work. These subdivisions are generally

slightly tubercular and projecting. There are fixint indications of the lateral

furrow of the more typical CJialddidce. Most of the species bear a striking

resemblance to the Ophidia, with which they have usually been classed

;

they may, however, be distinguished by the entirely saurian skull, with the

symphisis of the two halves of the lower jaw ; by the saurian tongue

;

and by the fact that the vertebrae are united by fibro-cartilage. In one

X)f the ophioid genera, Trogouophis, the teeth are acrodont, or attached

on the cutting edge of the jaws, while in all the rest they are pleurodont,

or applied along the inner edge. The genus Amphisbcfiia, or double

walkers, are so called from the close resemblance between the anterior

and posterior extremities of the membranous body. They appear as if

possessing a head at each end, and are hence supposed to be capable of pro-

gression in either direction. They are often found in the nest of the termites,

where they feed upon the young ants. The genus Chirotes presents the

remarkable anomaly among saurians of having two fore feet, each with five

fingers. In the absence of hind feet, the anterior being present, we see

a strong resemblance to the batrachian genus Siren. The presence of a

sternum further distinguishes Chirotes from AmphisbcBua. The single

species, CJiirotes canalicidatus, is found in various parts of Mexico,

extendins; northwards alons; the eastern base of the Rocky Moun-

tains.

Fam. 3. Laccrtidcc. Species of this fiimily have a cylindrical elongated

body, with the tail sometimes of ver}^ great length, and always well developed.

The feet are four in number, with four or five distinct toes of unequal

length, all provided with curved claws. The head is in the shape of a

truncated four-sided pyramid, depressed, and covered with polygonal sym-

metrical plates. The typanum is distinct, sometimes externally apparent.

Eyes usually with three movable eyelids. The mouth is deeply cleft, and
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provided with large labial and submaxillary scales. The teeth are variously

shaped and arranged, generally, however, inserted on the internal margin of a

common maxillary groove. Sometimes they are found in the palate. The
tongue is free, fleshy, fiat, more or less extensible, the base sometimes con-

tained in a sheath, the apex always emarginate, sometimes deeply cleft. The
tail is very long and conical, the scales arranged in regular rings or whorls.

The skin is scaly, without projecting crests ;
the dorsal scales variable ; the

central plates always larger, rectangular or rounded. Most of the species

exhibit femoral pores.

The LacertidcB^ like several other families of Sauria^ are extensively dis-

tributed. About one third of the entire number of species belongs to America
;

only one, hoAvever, is found to North America. Somewhat the largest propor-

tion occurs in Africa ; Europe comes next in point of numbers. About 70

species in all are known to naturalists. Some occur in a fossil state, but, for

the sake of greater convenience, w^e shall refer to all of the lacertoid species

when we come to consider the Varanidce.

The LacertidcL may be conveniently divided into two sub-families, the

Pleodontes and the Ccelodontes. In the Pleodontes^ the teeth are entirely

solid, without any internal cavity
;
and attached by the bases and external

faces to the inside of the maxillary bones. They are usually bent a little out-

wards, especially those more anterior. All the species of pleodont lizards

belong to the New World. There are two strongly marked divisions of the

sub-family ; the one with the tail compressed, the other with it conical.

Those with compressed tails exhibit a striking resemblance to the crocodiles,

which is not diminished by their great size. The tail, flattened like an oar,

and with the surface increased still more by caudal crests, enables these ani-

mals to move with great readiness in the water, which they inhabit to as great

an extent a^ the crocodiles. Their feet, like those of these latter animals, are

palmated. The Tupinambis of some writers is the Crocodiluriis lacertmiis, a

gigantic species nearl}^ six feet in length, inhabiting the waters of Brazil and

Guiana. Thorictes draccena^ found in Guiana, is still larger, individuals of

almost seven feet in length being known. Here the tail alone occupied nearly

five feet.

The section of Pleodoiits, embracing species with conical tails, is more ex-

tensive than the last. Here the animals are more terrestrial or arboreal. A
single genus, Aporomera, is entirely destitute of femoral pores. Acrantus^ a

large South American genus, has but four toes visible on the hinder feet.

The other forms represent no remarkable deviation from the usual structure.

The genus Salvator {pi. lA^fig. 80) includes the true Tupinambis or Saiive-

gardes. Individuals of eight feet in length are not uncommon. The genus

Cne7nidophon(S is interesting as containing the only representative of the

Lacertidse in North America. This species (C sex-lineatus) occurs abun-

dantly in the Southern States, and as far north as north-eastern Maryland.

It is readily distinguishable from the other hzards by the six yellow lines

along the back, and the long tail. When pursued, it runs with incredible

swiftness, climbing trees with great facility, but not leaping from branch to

branch, like the green lizard, Anolis carolinensis.
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The second sub-family, the Coelodontes, embraces species whose teetli

possess an internal cavity, and are applied vertically against the inner wall of

the maxillary bones, their bases, however, never being in intimate union with

the bottom of the maxillary groove. All are natives of the old world, some liv-

ing entirely in a sandy desert, or places where their rapid motions are facili-

tated by a fringe of scales to the feet, preventing them from sinking in the

sand ; others, again, with smooth feet, live on trees, or play habitually along

walls and rocks. None are aquatic. Thetypical genus Lacerta {pi. 74, Jig.

79), widely spread in Europe and Africa, contains species eminent for the

quickness and beauty of their movements, as well as for their brilliant colors.

L. viridis {pi. 89, ftg. 7), is a species abundant on the continent of Europe,

but not found in Great Britain.

Fcvm. 4. IguanidcB. This extensive family is well distinguished from the

three already considered, by the absence of large polygonal plates on the top

of the head. The body is furnished with scales, which are never arranged in

whorled rings, nor occur on the belly as large square plates. Most usually

the back or tail is provided with a crest, and there is a general tendency to

a greater or less degree of roughness externally. The teeth vary in their

mode of attachment, but . are never implanted in sockets or rhizodont.

The moderate tongue is free at the extremity only : it is thick, spongy, or

villous, never cylindrical, nor playing in a sheath. The eyes are provided

with movable pupils ; and the fingers are free, distinct, and all provided Avith

claws.

Of the entire number of species belonging to this family, two thirds

(about 100) are natives of America. Of these, North America possesses a

considerable number, only three, however, being found within the limits

of the United States. The rest are found in Asia, Africa, and Australia
;

a single species only occurs in Southern Europe. Some of the Igua-

7iidcB, South American species especially, attain to a large size, and

constitute a favorite article of food. This is especially the case in the

vegetable-eating species. The eggs, too, of several are considered to be a

great delicacy.

All the American species of IguanidcB belong to one sub-family, that of

the Pleurodontes, distinguished from the natives of the old world, the

Ac7'odontes, in having the teeth applied along the internal margin of a

furrow excavated in the mandibles. These teeth, Avhich are very close to

each other, diminish in height as they approach the extremity of the jaws.

The summits of the maxillary teeth are usually more or less trilobed
;
in a

few species the edges are denticulated
;
nearly all have one or two ranges

of palatine teeth on each side. All possess an external auditory apparatus.

Some have the toes dilated, as in the Geckotid<B.

Of the numerous genera (upwards of 50) into which the family Iguanidcc

is divided, our space Avill permit us to mention only a fcAv. The first that

comes under our review is the genus Anolis {pi. 14, Jig. 69), distinguished by a

dilation of the skin of the penultimate joint of the toes ;
by the presence of

palatine teeth ; by the minute scales
; and by the absence of pores on the

thighs. Of numerous species, but one is found in the United States. This
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one, A. caroUneiisis^ is very abundant in the United States, where it is

known as the green lizard or chameleon. It is an exceedingly beautiful

animal, of a light golden green above, and greenish white beneath ; the

gular pouch, when inflated with air, is of a vermilion color. It keeps

about gardens, and frequently enters the windows of houses in search of

ilies ;
climbs trees with ease, and is even capable of walking over glass by

means of the disks of the toes. Basiliscus {pi. 74, fig. 74) exhibits curious

appendages in the form of a vertical fold of skin on the occiput, and a high

crest on the back and tail, which, in the male, is supported by osseous

appendages. The absence of femoral pores, and the palatine teeth, distin-

guish it from other genera with crests. Of the two species known, both

inhabiting Mexico and the regions south, one {B. initratus) is represented

in j)L 89, fig. 5. Amhlyrhynchus is an anomalous genus first detected in

the Gallapagos Islands. This volcanic group, so remarkable for its peculiar

famia, is said to contain two species of the genus : one terrestrial and

burrowing under ground, the other living in salt water and feeding on

seaweeds. The genus Iguana {pi. 74, fig. 75) is distinguished by the long

flap or fold of skin under the throat ; two series of palatine teeth
;
the long

compressed tail, and the dentated crest along the back. A well known

species, inhabiting South America, is the Iguana tuherculata (pi. 89, fig. 6).

The genus Tropidolepis, with ten species, is interesting on account of

being confined to North America. Only one species, however, comes

within the limits of the Atlantic States, the rest belonging to Mexico and

California. The species just referred to, T. undulatus, is the common grey

or brown lizard, seen so commonly running along fences or among trees,

especially in hilly or sandy districts abounding in pine trees. The males

have an azure blue cross on the belly. There are no crests or other

appendages in this genus, only a roughness of the scales. The pine or

fence lizard, as it is sometimes called, is entirely inoffensive. The closely

allied genus Phrynosoma is also North American. Several species inhabit

the sandy or sterile plains of Texas, Mexico, and California. The short,

squat, nearly orbicular body, the weak limbs, the long spines fringing the

occiput, and the shorter ones scattered over the back, give the animal

quite a curious appearance. The two most abundant species, P. cornuta

and P. orbiculare^ are known as the Mexican or horned frog, although

there is nothing frog-like in their appeamnce. They feed upon insects,

which they capture by stealing imperceptibly upon them ; and they have

the curious habit of feigning death, when handled, or even approached.

PI. S6,fig. 6, represents the latter of the species just mentioned.

The second sub-family, that of the Acrodotites. embraces species whose

teeth are applied by their bases, and intimately united to the jaws. The

anterior teeth differ in shape from the posterior. There are no palatine

teeth. All the species belong to the Old World. Lophyrns {pi. 88, fig. 6)

is a curious genus, inhabiting Asia and Africa. In Draco {pi. 74, fig. 76)

the skin of the sides is extended out in the form of a wing supported by the

prolonged ribs. By this means—which much resembles the flying appa-

ratus of Pteromys^ or the flying-squirrel, -excepting that in the latter the
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ribs do not support the membrane—the animal is enabled to glide in safety

for a considerable distance through the air. The best known species is I),

da)idini, or flying dragon of Java {pi. 81, Jig. 33, and pi. 80, Jig. ?>). The

genus Agama {pi. 74, Jig. 77) was formerly made to include the North

American Tropidolepis and Phryiiosoma. As restricted it now includes

no American species. Stellio {pi. 74, fig. 78) contains the only European re-

presentatives of the Iguaiiidaf, S. vidgayis.

Finn. 5. Chainceleonfidcc (the chamoeleons). This family, containing but

a single genus, Chama:leo^ with 14 or 15 species, is separated by the most

strikingly marked characters from all the other divisions of the Saurian

order. The first peculiarity of the' chamaeleons consists in the absence of

scales. . The skin, however, unlike that of the Batrachia^ is dry, and

supplied with fine granulations of unequal size but of symmetrical distri-

bution. The body is much compressed, so much so that the back and

belly, in some cases, appear provided with crests. The feet, longer in

proportion than those of any other saurian, are provided with five toes

each, arranged in two sets, one including two and the other three. In the

fore feet, the binary packet is exterior, the opposite being the case in the

posterior extremities. In fact, the toes are all united together as far as the

claws by the skin, and this then appears divided between the second and

third, or between the third and fourth toes. The head is large, and, owing

to the shortness of the neck, appears to rest on the shoulders. The orbits

are very large, and the eyes are covered by a single annular pupil, with a

dilatable central aperture. Either eye can be moved separatel}^, and the

two may be looking in entirely opposite directions at the same time.

There is no external meatus auditorius. The mouth opens beyond the

eyes, and is provided with trilobed cutting teeth, arranged in a single series

along the sharp edges of the two jaws. A highly curious feature is to be

found in the tongue, which, when at rest, appears like a fleshy tubercle,

capable, how^ever, of being suddenly protruded to a distance equal to the

length of the body. The tip of the tongue is covered with a sticky secre-

tion, by means of which small insects are secured. The tail is prehensile,

and like that of the American monkeys can be used as an instrument of

progression. The chamagleons are especially arboreal, a condition of life

for which they are well fitted by reason of the opposable divisions of the

feet and the prehensile tail. Their motions are exceedingly slow, and

when stealing on their prey (minute insects) almost imperceptible. When
arrived within a proper distance of the object of their pursuit, the tongue

is protruded with inconceivable velocity, and retracted almost as quickly.

The changes of color experienced by the skin of the cham^eleon have made

it an object of curiosity from the most remote time. Highly exaggerated

notices of this phenomenon are to be found in the writings of many of the

ancients ;
more recent investigations, however, have dispelled much of the

fable attaching to this curious animal. A change of color, under different

circumstances, is not peculiar to the chameleon, but is exhibited by many
of the tree-frogs, and in fact by most of the anourous batrachia. In all, it

appears to depend, in some obscure way, upon the loose attachment of the
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skin to the subjacent muscles,—a feature highly conspicuous in the chamse-

leon. The skin appears to be provided with various coloring matters, in

different layers, which may be exhibited at or near the surface, under

different circumstances and to different degrees, thus producing the various

shades of color. These colors depend much upon external conditions, but

are especially seen when the animal is irritated, or exposed to an elevated tem-

perature. When remaining in a dark, cool place, the color of the skin is

nearly white, which the stimulus of light and heat soon converts into a bottle-

green, or venous red, this sometimes of such intensity as to appear almost

black. These colors may be partial in their distribution, or may cover the

whole body.

The family is represented by a single genus, Chamcdeo {pi. T4, jig. 72),

which is confined entirely to the Old World. Most of the species are

African. One species, C. vulgaris {pi. 88, Jig. 3), is found in the South of

Europe.

Fam. 6. Geckojiidcs. The Gecko family is eminently nocturnal, the

entire organization fitting the species for this life. With some resem-

blance to the last, in some parts, the geckos are characterized in the first

place by a clumsy, depressed body, so low on the legs as to permit the

abdomen to drag along the ground ;
the greatest thickness is in the middle,

and the back is without crest. The feet are short
;

the toes usually

dilated, and provided beneath with transverse folds of skin, by means of

which they are enabled to adhere firmly to the surface over which they

may be moving. The claws are sharp, curved, and in some species re-

tractile. The head is large and depressed, the mouth extensive, the eyes

very large and protruding. In most species the pupil is a vertical slit,

with or without denticulated margins. The tongue is short, fleshy, not

protractile, and free at the extremity. The teeth are small, uniform, and

implanted along the inner margin of the jaws. The tail is frequently

provided with curious appendages, never, however, with a dorsal crest.

The skin is granulated, somewhat as in the Chamseleons. In some

species, it is extended along the sides and limbs into a kind of marginal

fringe.

The GeckonidcB, unlike the last family, are pretty generally distributed.

Asia, Africa, America, and Australia, divide the species pretty equally.

Europe possesses two species. None are found in the United States, a

species of Platydactylus having been assigned erroneously. The entire

family may, with Cuvier, be conveniently divided into seven sections,

according to the structure of the toes. In the first section, Platydactyla,

the toes are more or less enlarged along their entire length, and provided be-

neath with transverse imbricated laminae, which are either entire or divided by

a longitudinal median furrow. A species of Gecko, Platydactylus muralis,

is common in Southern Europe, where it excites attention by its power of as-

cending smooth perpendicular walls. It is this species which is called Taran-

tola or Tarantula^ by the Italians. Another species, P. guttatus {pi. 88,

Jig. 4), is a native of Asia.

The second section, He?nidactyla, embraces species in which the toes
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arc dilated at the base only. A single species only, H. verriiadatus^ is found

in Europe, the rest are principally Asiatic and Australasian.

The three next sections are known by the enlargement of the toes at the

extremity only. In the first of these, Ptyodactyla^ the disk is emarginate

in front, and provided beneath with imbricated lamclh.Te arranged in a

fan-shaped manner. One species, Uroplatus fimbriatns [pi. 88, fig. 5),

inhabits Madagascar. The Phyllodactyla differ from the last in the

absence of the inferior lamellae. One species, P. tubercrilosiis, is found in

California. The Sphceriodactyla have the toes dilated at the extremity into

an entire disk, and are entirely without claws. The species inhabit the West

Indies.

The two remaining sections are without the usual dilatation of the toes.

One of them, Gy?7inodactyla, has the simple toes unmargined and with

transverse strips on the inferior face. The fifth toe of the hinder feet is

versatile, answering the purpose of a thumb. Under this head is to be

ranged the curious New Holland genus Phylluriis^ with a tail flattened

horizontally in the shape of a leaf The concluding section, Steiiodactylay

embraces but a single species, Stcnodactylus guttatiis, a native of Egypt.

The simple cylindrical toes are indented along the edges, and are granu-

lar on the inferior face. The fifth toe of the hind foot is very slightly- versa-

tile.

Fam. 7. VaranidcB. Tliis family, interesting on account of the size of

some of its species, which comes next to that of the crocodiles, is also

important for the light which it throws upon the organization of certain

fossil saurians. The body is greatly elongated, rounded, or cylindrical, and

without dorsal crests. The tail is slightly compressed, and several times

as long as the body. The body is provided with non-imbricated tubercles,

which are set in the skin, rounded, except on the bell}^, and arranged in

circular bands or rings. The belly is frequently provided with angular

plates. The tongue is more like that of serpents than of the other

saurians : it is protractile, playing in a sheath, and deeply split into two

forks, which are capable of separation. The teeth, which are usually

pointed and recurved, sometimes tubercular, are confined to the jaws,

where they are inserted by their roots in a common groove. Some of the

VaranidcB attain to a size w^hich, among living saurians, is only exceeded by

the crocodiles. None, as far as known, are arboreal. They inhabit sandy

deserts, rocky situations, or the banks of rivers, where they feed upon insects,

or even the smaller vertebrate animals. The Monitor of the Nile, Varanus

nilotiais. is said to perform essential service in devourino- the eo:2:s of the

crocodile.

Of the few species of this family, but one, Heloderma horridum, belongs to

North America, where it is found in Mexico and California. None are Eu-

ropean : Asia, Africa, and Oceania dividing the species pretty equally.

We shall now^ briefly indicate a few^ of the more conspicuous fossil

saurians, whose alliance is, to a greater or less extent, with the preceding

families, especially with the Varanldce. The genera Geosaurns and

Mosasanrus were gigantic forms, each represented in the cretacean
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system of the United States
;
one, Geosanris mitchelli, from New Jersey,

the other, Mosasaiiriis maximiliani^ from the banks of the Yellowstone

River. Dicynodon is a highly anomalous genus found recently in South

Africa
;
and, in some peculiarities, exhibiting a resemblance to the Chelonia

and to birds. There are no teeth at all along the margins of the jaws
;
but

below each orbit there is a single cylindrical acute tooth, which appears to have

grown at the base as it was worn away at the apex (as in the Rodentia)^ and

presenting a character entirely unique among reptiles. Other genera are

PalcBosaiirus^ Thecodoiitosaurus^ Rhynchosaurus^ (fee. There are obscure

indications of species of Varaniis, Iguana, Lacerta, Scincus, (fee, or of very

closely allied genera.

We come now to the consideration of Saurians, of a type of organization

in many respects much superior to those hitherto considered. The most

striking feature consists in the rhizodont character of the teeth, or the

implantation of the teeth either in so many distinct sockets, or else in a

deep furrow. Some authors make a distinct order of Rhizodontes. Com-

paratively few of the species known belong to the fauna of the present

day
;

the remainder being entirely extinct, and exhibiting forms the most

different from those which now abound on the surface of the earth. But

one family has living representatives, and most of its species are now-

extinct.

This family, Crocodilidce, the eighth of our classification, is readily

distinguishable from other recent families by important characters, in

addition to the implantation of the teeth in distinct sockets. The tongue is

broad, fleshy, and entirely attached between the rami of the lower jaw. The
latter are longer than the cranium. The skin of the head is closely

adherent to the subjacent bone, and is without scales. The external nostrils

are close together at the superior extremity of the snout, and are provided

with movable valves. The posterior nostrils open in the pharynx, and not

in the mouth, as in other saurians. The external ears also present an

unique character, in being provided mth two movable opercula, simulating

the concha of the mammalian ear. The pupil consists of a vertical slit. The

skin of the back is covered with solid bony shields, with longitudinal

carinag, and arranged in longitudinal bands. The belly is covered with trans-

verse series of square plates. The greatly compressed tail is surmounted

by longitudinal crests, and provided with whorled square plates. The anterior

extremities have five distinct toes, the two exterior without claws ;
the pos-

terior have but four toes, which are palmated, or semi-palmated ; three

only have claws. The penis of the male is simple, and the cloaca opens by a

longitudinal slit, instead of the double penis and transverse slit of most other

saurians.

The living Crocodilidcc are most abundant in the New World, where

about one half of the entire number is found. Europe presents us with not

a single species, Asia has three, and Africa perhaps four. Among the

crocodiles of the present day, we distinguish three distinct genera, the

alligators or caymans {Alligator), the true crocodiles {Crocodiltis), and the

gavials (Gavialis). The two first genera are distinguished from the last
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by the comparatively short, broad skull. In Alligator^ again, the fourth

tooth of the lower jaw, or canine, is received into a cavity of the palatal

surface of the upper jaw, where it is concealed when the mouth is shut : in

old individuals the upper jaw is completely perforated by these large canines.

The entire genus is confined to the New World. In Orocodilns, the first

tooth in the lower jaw perforates the palatal process of the intermaxillary

bone when the mouth is closed : the fourth tooth in the lower jaw is

received into a notch cut in the edge of the upper jaw, and is visible

externally when the mouth is closed. The genus is represented in the West

India Islands, but probably not on the continent of America : it is also found

in both Asia and Africa. The commissure of the jaws, in both species,

presents a sinuous or waved margin, and the teeth are of unequal size. In

Gavialis the jaws are very straight, and greatly elongated, so as to form a

sub-cylindrical beak. The teeth are nearly equal in size, and similar in form,

in both jaws
;
and the first, as well as the fourth tooth, on each side of the

lower jaw, passes in a groove in the margin of the upper jaw when the mouth

is closed. The best known species, Gavialis gangeticus, or the common
gavial, is found in the Ganges, and probably in other rivers of Asia. The best

known species of alligator proper is A. 97iississippiensis, a conspicuous inhabi-

tant of North America. On the Atlantic coast, it occurs as far north as Cape

Fear River in North Carolina. They were formerly veiy abundant in Florida,

and of great size, individuals of 20 feet in length having been met with. They

construct a curious nest, consisting of a cone of about four feet in diameter

and height, composed of alternate layers of eggs and mud mixed Avith grass.

The males in spring make a noise resembling the bellowing of a bull. PL
88, Jig. 7, represents one of the South American alligators. The genus

Crocodilus is illustrated by C. vulgaris
(
p/. 88, jig. 8), or the common croco-

dile of the Nile.

The CrocodilidoB of the present day all possess vertebrae with concavo-

convex articulations, or the anterior face concave and the posterior convex.- In-

stances of this same character occur in the fossil species. Others, how-

ever, as Pleiirosaiirus^ Teleosaurus^ Macrospondi/liis, &c., have concave

articulations at both extremities. In a third series the reverse of the first

takes place ;
the anterior articulations being convex, the posterior concave,

as in Streptospondylus^ Cetiosaurus. <fec. About 70 fossil members of the

family are known, comparatively few of these, however, belonging to the United

States. Many species were of enormous size, exceeding those of the present

day, although some of the latter have been known upwards of thirty feet in

length.

Fam. 9. Enaliosaiirii. The remaining families of Saurians are all com-

posed of extinct species
;
many of them of enormous size, and of most

remarkable organization, fitting them for the water, the air, the land. The

enaliosaurians are the most highly aquatic of all known saurians, and

perhaps of all reptiles. For this mode of life they were well calculated, by

the highly unique structure of the extremities. While all other known

reptiles never have more than five toes, nor more than five joints to each toe,

the enaliosaurians have to each foot an indefinite number of toes, of an
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indefinite number of joints, all united into a strong paddle or oar. In this

respect they resemble fishes, an analogy which perhaps detracts from that

eminence which the alveolar character of the teeth would imply. The entire

framework is eminently calculated for progression in the water, the anterior

extremities being more powerful than the posterior. The numerous vertebrae

have biconcave articulating surfaces, and the bodies are rather broader than

long. The immense eyes were provided with a bony sclerotic hoop, as in

birds, composed of numerous pieces. This hoop, however, instead of being

imbedded in the sclerotic of the eye, was probably attached to the margins of

the orbit anterior to the eye. The teeth were large and conical, arranged in

a longitudinal groove, bearing traces of a subdivision into alveoli. The

skin was probably naked. The entire structure of the enaliosaurians indicates

a highly rapacious character, well fitted to make them the terror of the

deep. That their food consisted mainly of fishes is shown by the fact that

their coprolites, or fossilized excrement, always contain scales or bones of these

animals.

The enaliosaurians inhabited the seas of Europe during the deposit of the

Trias and Jura formations. No species have as yet been detected in North

America.

Of the numerous genera of this family, we have space to mention but

two, which perhaps offer the extremes of structure. The first of these is

Ichthyosaurus {pi 74. Jig. 83), a form which probably resembled that of

some living cetaceans, as the dolphin. Like some of them, too, it was

probably furnished with a vertical cartilaginous fin near the tail. The

head was very large and pointed, the neck very short, and the tail very

long
;
the entire animal having an acutely sub-fusiform shape. Plesiosaurus

{pi. 74, Jig. 82) presents conditions of external appearance precisely the

reverse of the last genus. With a very small head, the neck was of such

enormous length as greatly to exceed, in this respect, any other animal.

Some species have as many as 40 corneal vertebrae, and the neck must

have had a flexibility and freedom of motion far exceeding that of the swan,

or any of the herons. In mammalia, this number never exceeds seven

;

birds have from nine to twenty-three
;
in living reptiles, from three to eight.

The tail of Plesiosaurus was shorter, and the feet weaker and more slender

than those of Ichthyosaurus. Some species of both genera exceeded 20 feet

in length.

Fa?7i. 10. Pterosaurii. Of all anomalous reptilian animals, Pterodacty-

lus, the single genus composing the family, presents perhaps the most remark-

able features. Even its position in the class Reptilia has been allowed,

comparatively speaking, but recently, some writers assigning it to fishes,

some to mammalia, others to birds : while a few saw in it a connecting

link between the two last mentioned classes. Wagler went so far as to

construct for it a new class of vertebrate animals, in which he likewise

placed the enaliosaurians and the monotrematous mammalia. In appearance

they must have somewhat resembled, when living, enormous bats
; and

would have well illustrated the fabulous dragon of olden times. The pecu-

liarity which distinguishes the pterodactyle from all other reptiles is to
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be found in the conversion of. the anterior extremities into true wings. It is

indeed true that one genus of living saurians, Draco^ possesses the power of

gliding through the air, but this is effected by means of the extended ribs

alone, which, covered with skin, and margining the sides of the body, support

the animal in its aerial movements, precisely as does the outstretched skin of

the Pteromys, or flying squirrel. The entire structure of the pterodactyle

fitted it for living in the atmosphere, where it probably possessed as much,

if not more, freedom of motion than the bat of the present day. The light-

ness and hollowness of the bones, the bony connexion of the ribs with the

sternum, the processes of the ribs, the numerous anchylosed sacral vertebrae,

(fee, all conclusively indicate this fact. The external or little finger of the

anterior extremities, was of enormous development, and a membrane extended

from this, probably to the tail, including the feet. The remaining four inte-

rior fingers were of moderate size, and all provided with strong claws. In

the bats, it is the four external fingers w-hich are greatly developed, and over

w'hich the wing membrane is stretched, leaving the thumb alone, of normal

size, and provided with a claw. The elongated jaws were provided with

teeth arranged at intervals, and each implanted in distinct sockets, to the

number of from 10 to 34 in each jaw. The food of the smaller species con-

sisted of insects, the larger preying upon fishes or the marsupial mammalia of

their day. None of these highly curious animals have been detected in North

America.

Fam. 11. Dinosauria. While the Pterosauria inhabited the air and the

Enaliosauria exclusively the water, the Dinosauria seem to have had the

dry land as the stage on which they played their part in the economy of

an ancient world. The species of this family exhibit a striking mammalian

feature in the anchylosis of five vertebrae to form the sacrum. In no other

saurians, excepting the pterodactyles, is the number greater than two.

The bones of the extremities were much developed, with crests for the

attachment of muscles, and with a medullary cavity in the interior, as in

mammalia and birds. The species were all of gigantic size, and divisible

into two sections, the one carnivorous, the other herbivorous. The former,

including the genera Megalosaurus and Hylaeosaurus, exhibited peculiar

serrated sabre-shaped teeth, arranged in distinct sockets
; W'hile the latter,

embracing Iguanodon (and perhaps Plateosaurus) had teeth not unlike those

of Iguana, which were pleurodont in their attachment to the jaws. For a

long time the single species of Iguanodon was supposed to have attained a

length of from TO to 100 feet ; and although this size is- now denied, yet this

gigantic saurian must be ranked among the largest of all terrestrial animals.

Of the four known species of Dinosauria, none have been found out of

Europe.

Fam. 12. Labyrinthodoiita. This remarkable family should, perhaps,

in a strictly natural arrangement, come next to or be included among the

Batradda, although several features w^ould seem to require a position

superior to that of the family just mentioned. The more essential diiferences

consist in the implantation of the teeth in distinct sockets, and in the

development of certain of the anterior teeth of both jaws into large and
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formidable tusks. Other important points of distinction are to be found in

the particular relations of several bones of the skull, some of which strikingly

resemble those found in the crocodiles. The two occipital condyles impart a

batrachian feature not to be found in any other saurian. Various genera are

ranged in this family by the German palaeontologists : the more conspicuous

of these are Mastodoiisoums and Lahyrinthodon^ the latter of which, in

addition to a close set series of nearly equal teeth along both jaws, has

another along the anterior part of the outer margin of each vomerine bone.

Two or three canine-shaped teeth, much larger than the rest, are placed in

the intermaxillary bones, and in each vomer
;

other tusks being somewhat

irregularly implanted in other situations. So few fragments of the rest of

the skeleton have been found that we cannot have a clear idea of the animal,

which may, however, have resembled a frog in external appearance. Some
species are known to have possessed an armor of bony plates like that of

the crocodiles. Not the least interesting feature of the Lahyrinthodonts

is presented by the peculiar structure of the teeth, a transverse section of

w4iich exhibits the most complicated cerebriform convolutions and sinuosities

of the cement and dentine. The onty parallel to this, among recent ani-

mals, is to be found in some species of the North American ganoid fish,

Lepidosceus or the gar. It is highly probable that the curious hand-like

fossil foot-marks found in Scotland and Germany, and provisionally assigned

to a CheirotheriuTn, were impressed by some labyrinthodont. No species

of the family have been found in North America.

Order 4. Chelonia.

The order Chelonia, or tortoises, is readily distinguished from other rep-

tiles by the entire absence of teeth and the immovable union of the ribs

and sternum into a kind of box, within which the soft parts are inclosed, and

from which project the head, tail, and four extremities. This box is

always broader than high, sometimes nearly as broad as long, and consists

of two portions : one superior, or dorsal, called the carapace, or buckler

;

the other inferior, or ventral, known as the plastron or shield. The cara-

pace is usually much arched, the degree of curvature varying with the

family : the plastron is flat or sub-conc£..ve. The plastron usually consists

of eight elements united in successive pairs, and a ninth occupying a notch

between the first pair. In the carapace there are two sets of bony ele-

ments, one margining the other. This solid framework is covered by horny

plates of various shapes and sizes, not necessarily similar in this respect to

the osseous elements ; more rarely by a simple coriaceous integument. The

extremities are covered by a scaly skin. There are additional peculi-

arities in the osteology of the Chelo7iia, to which our limits forbid us to

refer.

The head, neck, and tail are movable, and often retractile within the

shell ; the eyelids are always three in number ; no external auditory
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meatus ;
nostrils anterior ;

tongue fleshy, depressed, and thick. The cloaca is

situated under the tail, with the orifice rounded and puckered. The male

organ is simple.

Fam. 1. Testudlnidce. The family first to be considered embraces spe-

cies -which are exclusively terrestrial. They are known by their high-arched

carapace, their full ossification, the complete investment of all the toes by a

common skin, forming a true club-foot, on the exterior of which are to be

found the blunt nails. The jaws are naked
;
the tympanum visible

;
the eyes

lateral, "vvith the loAver eyelid higher than the upper. The tongue also is

papillose. The four generic forms are, Kinixys^ Homo/ms, Pyxis^ and

Testudo. But one of these genera, Testudo^ is found in North America,

where it is represented by a single species, T. polyphe??ius, or the gopher.

This animal is found in Georgia and Florida, in sand}^ districts, where it

excavates holes in the ground Avhich much impede the movements of horse-

men. Another species, T. elephcmtopns, is found in great numbers in the

Gallapagos Islands, were they average 601bs. in weight. They are eagerly

sought for by the crews of vessels, and w^hen captured serve for fresh

meat, • and may be kept in the hold of a ship for a year without food or

drink. One species, T. grceca {pi. 81, Jig. 40), is found in the South

of Europe ; while T. geometrica {pi. 81, Jig. 39, and pi. 90, Jig. 13) lives in

the East Indies.

Fa7n. 2. Eviydidm. In this famil}^, the feet are more perfectly formed

than in the last, the toes being five in number and movable, most generally

united by a membrane or palmated. The mandibles are usually horny,

trenchant, and naked. The tympanum is visible, and the eyelids are of equal

height. The tongue, of nearly equal thickness throughout, is smooth at the

surface, but presenting longitudinal folds. In most species the shell is con-

siderably depressed.

This extensive family presents two sub-divisions or sub-families, whose dis-

tinguishing features are to be found in the shape of the head, in the position

of the e^'^es, and in the manner in which the head and neck are retracted

within the shell.

In the first sub-family, the Cryptoderes, the head is conical, sometimes as

as high as broad ;
the eyes are lateral. The neck is short, thick, cylindrical,

invested by a loose non-adherent skin. When the head is retracted the

neck assumes an S shape, and both are nearly, if not entirely, concealed by

the anterior margin of the shell, or by the loose skin of the neck. The

most striking anatomical difference between the two sub-families is that in

this the pelvis is attached to the carapace by a cartilaginous symphysis, and

not at all to the plastron, this permitting a certain freedom of movement

;

while in the second sub-family, the pelvis is immovably attached to both cara-

pace and plastron.

The first genus to be referred to among the Cryptoderes is Cistudoj

•which includes the common land tortoise {C. clausa) of the United States.

Here the carapace is very high and arched, while the lower shell or plas-

tron is divided into two pieces by a hinge, which enables them to shut

close against the upper shell, and thus completely to inclose the entire
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animal. The principal food of the land tortoise consists of vegetable matter,

as fungi, of slugs, (fcc. Other species are found in the Old World, as C.

eitropo'-a {pi. 81, fig. 41, and pi. 90, fi»-. 12). SternothcBnis, with some resem-

blance to the last genus, has the anterior half only of the lower shell movable.

The single North American species, S. odoratus, or the stinkpot of the

Middle States, is a small species, exclusively aquatic, and often caught on a

hook. It exhales a very disagreeable musky smell. Commonly confounded

with this species is Kmostenion pennsylvanici(/m, a turtle of about the

same size, but with the lower shell in three pieces, of which the middle

is fixed, and the anterior and posterior move on this by cartilaginous

hinges. The next noteworthy genus is Cheloiuira, or the snapping-turtle

of the United States. Of this, there are two species, one confined to the

South-West, and of immense size. The genus Emys includes species

with depressed bodies and immovable plastron
; five toes to the feet, the

posterior with four claws only. Of this single genus there are IT species

known in the United States. The most remarkable is E. terrapin, the

common diamond-back terrapin, so highly prized by epicures. It is caught

in the brackish waters of the Chesapeake, and other bays and rivers, and

commands a high price. Another species, E. picta {pi. 81, fig. 42), is ex-

ceedingly abundant.

In the second sub-family of the Emydidm, or the Pleurodeles, the neck

and head are not capable of complete retraction within the anterior part of

the shell, but only partially to one side. The cranium is more or less

depressed, and the eyes are more or less superior, and approximated. The

skin which covers the neck is closely adherent to the subjacent muscles, and

follows the neck in all its movements. None of the species belong to North

America ; many, however, to South America. The most remarkable is

the Chelys matamata, or matamata tortoise of Cayenne, remarkable for the

numerous fringes and other appendages which give it so grotesque an ap-

pearance.

Fani. 3. Trionycidce. This family is known by the complete absence

of scales upon the body, the shell being covered by a soft skin, and with

free and flexible borders detached from the sternum. The feet and head

are equally clothed with a naked skin, the latter without visible tympanum,

and with nostrils prolonged into a kind of tube. The feet are provided

with five toes each, with, however, but three claws. The species are all

highly aquatic, with a much depressed shell, which, with their oar-shaped

feet, well fits them for rapid progression in the water. But two genera are

known, Tryonix and Cryptopus ; species of which are found in North

America, Asia, and Africa. Two species of Trionyx are found in the

United States, where they are known as the soft-shelled turtle. One

species is exceedingly a^bundant in the Mississippi and its tributaries. It

bites readily at a night line, and is esteemed, in many places, a great

delicacy.

Fmn. 4, or the Chelonidce proper, includes the marine species, which are

all of immense size. Their carapace is much depressed, and the upper jaw

usually presents a curved beak somewhat like that of a hawk. The feet
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are true oars or paddles, ^vitll but a faint trace of one or two claws externally
;

the anterior are much larger than the posterior. There are two genera,

one Sphargis, with a naked skin on the sliell, and Cfielonia with plates.

Sphargis coriacea {pi. SI, Jig. 43), or the leather turtle, is the largest of all

living Chelonia, individuals having been known to weigh 15001bs., with a shell

six feet in lensth. CJieloula imbricata, or the hawks-bill turtle, found amon^ij

the West India Islands, and in other localities, furnishes the valuable tortoise-

shell of commerce. C. mydas, or the green-turtle {pi. 90, Jig. 11), is highly

prized by epicures. It is caught in great numbers among the West India

Islands and on the coast of Florida, especially about Key West. ]Most sea

turtles are vegetable eaters.

We shall now make a brief reference to the fossil Chelonia, having

purposely deferred their consideration until the last. Numerous species of

Testiido are found in the Tertiary of Europe, and one or tAvo in that of

Brazil. The Himalaya furnishes an enormous species of land tortoise

closely allied to Testudo, in ColossocJielys atlas, an animal which with a

total length of 18 feet, had a carapace or back shell 12\ feet in length,

8 feet broad, and C feet high. The sternal shell or plastron was 9^ feet long,

8 broad, and over 6 inches in thickness. The feet must have equalled, or

exceeded in size, those of the largest rhinoceros. Many species of Emys
have been found in the Jurassic and tertiary strata of Europe. A species

of Chelonura, or snapping-turtle, is described, from the (Eningen marl.

Trionyx, Chelys, and several other modern genera, have their fossil represen-

tatives. Fossil species of Cheloiiidoi, or sea turtles, are not uncommon in the

Jurassic, cretaceous, and tertiary strata of Europe
;
and one species, CJielonia

cooperi, is indicated from the State of Georgia. Many species of Emydidm
are found in the bone caves of Pennsylvania, most of them, however, identical

with recent species.
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VERTEBRATA.

Class III. Aves. Birds.

No class of the Animal Kingdom is more stongly marked or more

competely isolated from other classes than that of Birds. Having the body

covered with feathers, which are peculiar to this class, with the two anterior

extremities analogous to the fore legs in quadrupeds transformed into wings,

and an organization completely adapted to inhabiting the air, at various

altitudes, during the greater portion of their lives, they are capable of swiftness

of motion surpassing any other of the Yertebrata, and w^ander over the regions

of space with great ease and celerity. We wish to be understood, however, as

speaking of the general character of the class : for nature, ever disposed to

vary her productions, has given to some species very limited powers of flight,

and totally denied them to others.

For the purposes of flight, and especially for such long continued

exertion upon the wing as may be observed in many birds, an admirable

adaptation of anatomical organization subserves. It is obvious that a

great degree of muscular power is indispensable, and we accordingly find

it, and sustained too by a provision for producing the most energetic and

protracted respiration. This is the curious arrangement by which the air

which enters the body is not restricted to a pair of lungs, but is transmitted

to various large air-cells in the abdomen and other parts of the body, and

even into the interior of the bones. By this means the respiratory surface

is incalculably extended, and the specific gravity of the body greatly

diminished. There are also other anatomical characters, from which it is

demonstrable that to be filled with air is the natural or healthy state of

these cavities, and that they are always filled by active or unimpaired

inspiration. This extraordinary arrangement is highly developed in rapacious

and other birds which habitually fly to great heights in the atmosphere
;
but

it is also found in great perfection in singing birds, and has evidently an

additional use in enabling them by deep and less frequent inspirations to

sustain protracted song.

For general elegance of form no class of vertebrated animals can be

compared to birds, and they alone of the entire circle of animal life are gifted

with voice which can be considered as musical or even agreeable to the ear.

It is the latter character w^hich immediately recommends them to all nations

and classes of mankind, and establishes them as fiivorites. It has somewhat

an aspect of misfortune, though, so far as relates to many of the pre-eminently

superior songsters of Europe, the business of catching them and reducing them

to subjection has been long pursued and carried on to an extent which would

be scarcely credited in America.

Singing birds are almost exclusively restricted to the Insessorial or

perching birds. The song was formerly supposed to be peculiarly the

expression of love during the breeding season, but this is not strictly the

case, for many species sing in the autumn long after the labors of incubation
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have been accomplished, and it even appears to happen occasionally that a

bachelor bird sings all summer apparently for his own exclusive amusement.

Mr. Broderip, in Zoological Recreations, mentions a case of this kind as

follows :
'• We have heard the wild thrush, one of the sweetest singers of his

tribe, sing far into September, but we watched narrowly and never could find

that he had a mate." He was either too much of a genius to be troubled with

the cares of ornithological matrimony, or was culpably unambitious about

perpetuating the ancient house of the Thrushes.

Many birds which have no song possess notes of remarkable beauty and

purity of intonation.

It appears to be nearly or quite impossible to set to music any length-

ened song of a bird. This is owing to its being, as termed by musicians,

out of time. This remark does not imply, however, to some birds which have

a few melodious notes ; these can often be accurately recorded, though it

must be borne in mind that it is nearly impossible to imitate them with any

instrument.

Nearly all birds can be taught strains other than their natural notes, by

the more or less long continued repetition of such in their hearing
; and

several families, especially of the Parrots, can be taught to imitate the human

voice with considerable success. No animals except birds are capable of

this kind of imitation. The strength and compass of a bird's voice depend

on the size and proportionate force of the larynx. The male only possesses

this organ in sufficient development ; in the female it is Aveak and small. It

is found by experiment that this organ may be greatly improved in all singing

birds by exercise and habit, so as to greatly enlarge and improve the song.

Nutritive food, fresh air, and exposure to sounds w^hich excite attention and

emulation, in the season of courtship especially, are productive of this effect.

The highest degree of merit as a songster, from time immemorial and by

universal assent, has been awarded to the nightingale, of -which we shall speak

at length in its proper place, and also of the greatest of our American song-

sters, the mocking-bird.

In the economy of the bird the bill is, perhaps, the most important organ,

as it not only performs the offices of the jaws in other animals, to some

extent, but is also a substitute in a great measure for the hand or fore paw
of other vertebrata. It has considerable analogy, however, to the length-

ened snout of the crocodiles, or the long-nosed fishes or quadrupeds. By
this organ the food is seized in all birds, and in rapacious birds it is con-

structed for tearing their prey in conjunction with the feet and claws, and such

is the case also so far as relates to many of the small insect-eating birds.

Some birds, the horn-bills [BuceridcB) for instance, have large and grotesque

appendages to this organ, the uses of which have never been ascertained. (See

7?/. 103,/^. 2).

The possession of wings is the most peculiar character of birds amongst

the vertebrated animals, but in several groups these members are so

materially modified as to be almost useless. In very many of the Galli-

naceous birds, which comprise the common fowls, the pheasants, quails,

&c. {pi. 96), the wings are so short and weak as to be only capable of

495



292 ZOOLOGY.

restricted and noisy flight ; while in the ostrich, emu {pi. 94, 95), and some

swimming birds, they are only useful to assist in running or swimming. In

all cases, however, there appears to be ample compensation in enlarged powers

of the two latter methods of locomotion.

All birds are protected from external injury by a more or less densely

arranged groAvth of feathers, which are their peculiar clothing. In the

smaller birds these are frequently highly ornamental ; while in the tribes

inhabiting the water or found only within the limits of excessive cold, in

which utility is more strictly an object, this clothing is remarkably compact,

and adapted in the most Avonderful manner to the retention of warmth. In

the swimming birds it is absolutely impervious to water, and is constantly

lubricated by an oily secretion from a gland near the rump, more or less

developed in all birds.

The periodical renewal of this plumage is termed moulting^ and usually

takes place in all birds once in a year. It usually occurs several times

before the mature plumage of the species is attained. The plumage alters

also considerably in the course of a year, the brightest colors and otherwise

most complete plumage being observable during the season of courtship and

incubation ; after which it fades and in some species a moult takes place,

during which the male bird assumes a plumage resembling that of the female,

only attaining his own again in the spring.

The digestive power of all birds is very powerful, and the demand for

food is accordingly of frequent recurrence. All birds are great eaters, and

seem necessarily to require a comparatively large quantity of food to

sustain their active habits and peculiar organization. The food is at first

temporarily deposited in a sac, which is merely an extension of the gullet,

and termed the craw^ from which it is generally transferred to the stomach

proper. This is composed of two apartments, in one of which the food is

moistened by a secretion from peculiar glands, and then transferred to the

second part or gizzard, in which the digestion is completed. The gizzard

is furnished with enormously strong muscles in birds which feed upon

grains, as the common fowl, but in those which subsist upon animal food

the muscles are of but ordinary development. Many birds swallow particles

of sand or gravel, for the purpose, it is believed, of assisting the powers of

digestion. The craw is wanting in some birds w^hich feed upon soft fruits. In

parrots and pigeons it has the function of secreting a milk-like substance with

which the food of the parent is mixed, and afterwards disgorged for the purpose

of feeding the young.

Of the senses possessed by birds that of sight is the most acute, and

exceeds in power that of all other animals and even of man. The rapa-

cious vultures and eagles have this sense in the highest degree, but all

birds have it very acutely developed. The sense of smell does not seem to

be at all remarkable in any birds, notwithstanding the opinion formerly

entertained that by this sense vultures were attracted to their prey. This

opinion has been completely disproved, and the fact fully established that

they depend upon sight alone. Hearing is usually acute, and is very

delicate in the owls, some of which are the only birds which have external
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ears. The sense of taste is very imperfect in all birds, and touch little better,

though the latter is amply developed in the ducks and other aquatic birds

which seek for sustenance with the bill. In all other birds this sense is very

dull, and almost exclusively confined to the feet.

Birds are eminently migratory. The majority of the species found in the

temperate zones during the summer, rearing their young, pa«s the winter

many degrees south of the place of their nativity, and even penetrate into the

torrid zone. In the course of these migrations many of the small birds per-

form journeys which would appear almost incredible. Many of the American

warblers, for instance, pass the winter on the shores of the Gulf of Mexico,

and proceed in the spring as far north as Labrador.

The red winged starling and other birds of North America, known as

blackbirds, also proceed during winter to the extreme southern limits of the

United States
; while a few species, such as the rose-breasted grosbeak and

yellow-breasted chat, push into South America. The migrations of European

birds are very remarkable, many of the common species passing the winter in

Africa, some species crossing the Straits of Gibraltar, and others venturing

boldly across the Mediterranean.

PL 105 b presents a view of the migrations of numerous species. These

extensive flights are performed during both day and night ; the latter time

appears, however, to be that most universally adopted. Some small birds

during their migrations fly at very considerable heights, much greater than is

attempted by them at any other period.

Classification of Birds.

Birds occupy a station in the great circle of the Vertebrata between Quad-

rupeds and Reptiles. No class of animals has engaged the attention of

naturalists to a greater extent, nor have their conclusions respecting subdi-

vision or classifying been more various upon any other subject.

There are nearly as many systems as there are ornithologists.

"VVe are disposed to look upon the circular or quinary system of Vigors and

Swainson as the first approximation to the natural system, and in all respects

the most philosophical. It will be impossible, however, to bring within our

limits more than a mere outline of this remarkable system.

Birds are naturally divided into five orders, each of which, of course, is

characterized by general characters. The following is according to the views

of Mr. Swainson.

1. Insessores, or typical Birds, comprising all the well known Sparrows,

Warblers, Thrushes, Woodpeckers, and other small birds. In this order

is found the highest development of the general characters of Birds, the

greatest variety and beauty of plumage, and an organization especially

enabling them to live habitually amongst trees.

2. Raptores, or rapacious Birds, composed of the Vultures, Falcons, and

Owls. These subsist entirely upon animal substances, and are the strong-

est and most powerful of all birds. They are strictly analogous to the

tigers, dogs, hyenas, and other carnivorous quadrupeds.
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3. Natatores, or swimming Birds, of which the Goose and Duck are

familiar examples. They habitually live in the water, for which they arc

admirably constructed, like the w^hales, dolphins, and other aquatic mam-
malia to which they are analogous.

4. Grallatores, or wading Birds, well represented by the common Herons

and Cranes. In these birds the long legs and neck are striking charac-

ters, and their entire organization has for its object the pursuit of such

fishes or other animals as inhabit shallow waters or marshes.

5. Rasores, or walking Birds, represented by the domestic Fowl and the

Turkey, by the Pheasants, Partridges, Quails, and other birds. They live

almost entirely on the ground, and are almost the only birds which have

been completely domesticated.

We cannot, however, possibly enter into any details of this system, and are

sorry to say that it has not been elaborated by any author to such extent as

to enable us to avail ourselves of his labors so far as to present a view of the

various families of birds upon its basis. The reader can consult with

great advantage, upon this subject, the volumes of Lardner's Cyclopaedia by

Swainson,

The publication of '• The Genera of Birds " by George Robert Gray, an

ornithologist of great acquirements attached to the British Museum, has

placed in the hands of naturalists the most complete synopsis of the genera

and species of birds ever produced. His method and views of classification

we propose to adopt in the following pages.

Gray divides the class of birds into eight orders, as follows :

1. AcciPiTRES, Rapacious birds. ( Pis. 104, 105.)

2. Passeres, Sparrows, Thrushes, and generally all the small birds.

(
Pis. 99, 100, 101, 102.)

3. Scansores, Parrots, Woodpeckers, Cuckoos, (fcc.

(Part of pis. 97, 98.)

4. CoLUMB^, Pigeons and Doves. {PI. 96, figs. 12 to 15.)

5. Galli-n.e, Cocks, Pheasants, Grouse, Turkeys, &c.

(Part of ^/5. 95,96.)

6. Struthtones, Ostriches, Bustards, and the Emu.

(PL di, figs. 1,2.)

7. Grall.^, or Wading birds. {PL 93.)

8. Anseres, or Swimmino; birds. {Pis. 91, 92.)

These orders contain, according to the views of Gray, about fifty families,

which are again divided into about one hundred and fifty sub-families, admit-

ting about eight hundred genera.

The number of species of birds known is variously estimated. Gray

enumerates in his great work about six thousand species, but Des Murs of

Paris, in a beautiful and important work the Iconographia Ornithologica,

now in the course of publication, and in which he intends to give plates of

all known birds not previously figured, estimates them at ten thousand.

The probability is that there are at this time about seven thousand well

determined birds, many of which have been discovered since the commence-

ment of Gray's work ;
and to this number constant and large accessions
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must continue to be made. Linnoeus in 1760, which is the <latc of the last

edition of his Systema Natur?e, mentions only nine hundred and forty-seven

species. The progress of discovery in ornithology may be inferred from the

vast increase of known species since that period
;
and there is yet no symptom

of cessation or respite, new discoveries being made almost daily.

The largest and most complete collections of birds in the world are those of

the Academy of Natural Sciences of Philadelphia, of the British Museum, of

the Royal Museum at Leyden, and of the Jardin des Plantes at Paris. The

first is probably the most extensive, though the number of species contained in

it has not been ascertained. There are upwards of twenty thousand speci-

mens exhibited, which, with the other collections of the Academy, are with

great liberality gratuitously thrown open to the public.

We shall now proceed to give in detail notices of all the families and sub-

families of birds nearly as proposed by Gray, and shall also give brief sketches

of the principal genera and species, more particularly of those inhabiting

North America and Europe, but shall not neglect others : hoping, upon the

whole, to present to the reader a general view of ornithology sufficient!}^ inter-

esting to induce him to pursue further the study of this delightful branch of

natural history.

Order 1. Accipitres, Or Rapacious Birds,

Immediately recognised by their strong and hooked bills, their formidable

claws, and an organization entirely adapted to the pursuit and destruction of

other animals, or to subsisting only upon animal food. These birds are found

in all countries, and, although not numerous, are universally known.

The rapacious birds comprise some of the largest of the whole class, and

are by far the most muscular and powerful. They are usually solitary and

very retired in their habits, and are more unproductive than any other birds.

The female is the larger of the two sexes, and frequently has more handsome

plumage.

This order contains three fimilies, which are the Vultures, the Falcons, and

the Owls.

Fam. 1. VuLTURiD^, OR VuLTUR.Es. Head naked; bill more or less

strong, sometimes rather long, hooked, and acute ; wings long and pointed
;

tail moderate : tarsi short, strong, covered with scales : toes moderate
;
claws

weak, but slightly curved. Size large
; body thick and heavy

; region of the

crop or craw usually naked, or covered with woolly hair.

This family presents an assemblage of large birds of remarkably uniform

general habits and history. The name vulture has not inaptly been bor-

roAved to express features of character which are repulsive in our own race,

but which are common to the whole family of useful but disagreeable birds

now before us. Cowardly and excessively voracious, they delight in dead

animal matter in all stages of decay and putridity, of their indulgence in

which they usually give sufficient evidence in the offensive effluvia Avhich

emanate from their plumage. Nevertheless, the unenviable tastes of
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the Vultures are directed to a wise end. They are the scavengers of the hot

parts of the earth, performing valuable services in destroying dead animals

immediately after life has ceased, in countries where large quadrupeds and all

animals most abound.

It was long believed that Vultures were attracted to decaying matter by

a very exquisite power of scent, which was supposed to enable them to distin-

guish it at a great distance. The testimony of modern naturalists, especially

Le Vaillant and Audubon, has completely disproved this opinon. The former

found it impossible to protect animals which he had killed, except by covering

them, which he sometimes did, with branches and leaves of trees, and found

that they Avere no more interfered with. Audubon made several careful and

conclusive experiments to the same purpose. It would, however, perhaps

be venturing too much to assert that birds of this family have not the sense of

smell in rather an unusual degree, since a well developed olfactory apparatus

has been satisfactorily demonstrated. We may safely conclude though,

that in cases where Vultures are seen to converge from various directions in

the atmosphere towards a recently dead animal, they are guided exclusively

by their piercing vision.

Of all families of birds the Vultures sustain the most lofty flight. Thus

the traveller in the highest ranges of the Andes often sees the Condor, the

largest of Vultures, soaring yet far above him, a mere speck in the heavens.

For this purpose they are well fitted by the lightness of their bones, which

in some species are hollow throughout, even to the toes. The common Turkey

buzzard {Cathartes aura) has a skeleton so light as to weigh little over four

ounces.

Except in the capacity of scavengers the Vultures are of little economi-

cal importance. Nothing but the most direct and pressing necessity would

cause their rank flesh to be eaten, and their feathers are not useful. They

occur in all torrid and temperate regions, very abundant in the former and

frequently met with in the latter, rarely passing beyond the limits of the tem-

perate zone.

Suh-fam. 1. Vulturince, or true Vultures. Bill strong and somewhat

elongated, more or less compressed, the basal half covered with a cere
;

upper mandible abruptly hooked
;
nostrils generally placed transversely in

the cere and exposed
;
wings long ; tarsi covered with small scales. Head

naked, with the skin generally wrinkled and with scattering hairs ; neck

partially naked.

The true or typical Vultures are restricted to the old world, and are

found in great numbers (though of few species) in the warmer parts of

Asia and in Africa, while in Europe one species only occurs sparingly.

Nearly all the species are large birds, and they perform the same offices of

scavengers as their relatives, the Turkey buzzards and Carrion crows, do

in America, in which capacity they are of great importance in the densely

populated Asiatic cities, and, in fact, in all tropical countries. This sub-

family presents in the highest degree the general characters of the Vulture

family, the naked head, neck, and tarsi, by which they are better enabled

to partake of their putrescent food than if those parts were clothed with
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feathers. Truthful to the instinct of cleanliness, however, which appears to

prevail amongst all animals, vultures are said frequently to wash themselves

thoroughly.

Vultur ?}ionachus, Linn., is the European species
;

in addition to which

there are of this sub-family two African and one Asiatic species {Viiltiir

pontlcerianus^ Lath.), well known as one of the Indian vultures. Little or

nothing is reported concerning them other than the general habits of the

family.

JSub-fam. 2. Gypinoi or griffin Vultures. Bill lengthened, compressed,

hooked, and very sharp. Wings long and powerful ; tarsi moderate, very

strong ;
tail rather long, rounded. Head more or less covered with hairs, more

so than in the preceding. Size large
;

colors mostly fulvous.

This sub-family is composed of species which appear to be analogous to the

more savage types of rapacious animals.

One species, Gyps fulvus, Linn. {pi. 104, Jig. 9), inhabits Europe and is

supposed to be common to Asia and Africa ; it is popularly called the Tawny
Vulture or Griffin, and by the latter name appears to have been known to the

ancients. There are about four other species inhabiting Asia and Africa, the

most remarkable of which are the Bengal Vulture and the Indian Vulture,

which are in many places common features of Indian scenery and remarkable

for their numbers and voracity.

Sub-faui. 3. GypaethuB or bearded Vultures. Head and neck completely

clothed. Bill strong, long, elevated towards the end, which is hooked. A Avell

defined beard, or bunch of stiff hair-like bristles directed forwards from be-

neath the lower mandible, is the peculiar character of this sub-family amongst

rapacious birds. Legs short, middle toe long. Wings and tail long, the

former pointed and very powerful.

The bearded Vultures, with most of the characters of their family, have also

the swiftness of flight of the Falcons, to which they have been attached by

some ornithologists. This sub-family is composed of a single genus. Gypae-

tos, of which the principal species is the Gypaetos barbatus (Linn.), the

Bearded Vulture or Lmn^mergeyer of the Alps. It derives its English name
from the stiff beard-like tuft which characterizes the genus, and is much
dreaded in some mountainous districts of Europe on account of its preying

upon lambs and other young and feeble animals, added to Avhich it has the tra-

ditionary reputation of being disposed to carry off young children when left

unprotected within range of its keen sight. The latter, however, is not w^ell

established, and the form of its talons, which are weak as in all the Vultures,

tends to throw further doubt on the subject ; though, if very hungry, we would

not trust him.

The same species is supposed to inhabit all the high mountain ranges of the

old continent, but the birds inhabiting those of both Asia and Africa are repre-

sented by competent naturalists as different species, which is probably the

case. If so, there are three species of the bearded vultures.

Suh-fam. 4. Neophrinm or slender-billed Vultures. Bill much lengthened

and slender. Nostrils longitudinal, nearly medial ; cere extended ; face and

part of the neck only naked. Size smaller than the preceding.
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This sub-family consists of two genera of small vultures inhabiting southern

Asia and Africa, one of which, the Neophron percnopterus, Linn,, occasionally

visits Europe, and has been found in Great Britain. It has been represented

as exceedingly disgusting in its habits, preying only upon decaying animal

matter, and very familiar in the streets and neighborhood of cities. It

is this species which is most frequently alluded to by travellers in countries

(and especially the cities) of Southern Asia and Northern Africa, and is

usually called the Egyptian Vulture. Another species has been discovered

in Abyssinia
;
and a distinct genus, comprising only one species, is found in

Western Africa. It is the Gypohierax angolensis, Gm., or the Angola

Vulture.

These are all timid and weak birds, and devour all forms of animal filth

with unexampled greediness.

Suh-fam. 5. Sarcoramphince or A7nerican Vultures. Head and neck

more or less naked, and with the skin either carunculated or corrugated.

Bill lengthened and rather slender, but strong at the tip, which is curved and

acute
;
nostrils placed in the cere, with the opening large, exposed, and longi-

tudinal. Wings long and pointed ; tarsi long ; middle toe long. Size

various, comprehending the largest and the smallest of the vultures. Color

black.

The species of this sub-family are peculiar to America and constitute two

well defined genera, Sarcoramphus^ or the Condors, and Catliartes^ which

includes the Turkey Buzzard and Carrion Crows. The Condor {pi. 104, fig.

11) is the largest of* all rapacious birds. It inhabits Central and South

America, generally frequenting the vicinity of the high mountain ranges, in

w^hich it rears its young at an elevation of ten to sixteen thousand feet above

the level of the sea, above which it is represented by travellers as soaring

to a vastly greater height. The eggs are laid upon the bare rock, two in

number, white, and about four inches in length. The condor feeds princi-

pally upon young animals, but several in company are said to attack the llama

and other large quadrupeds, and readily overpower them. Ver}^ extravagant

stories were carried to Europe by the earlier voyagers respecting the size and

prowess of the condor, some of wdiich gained considerable currency, and in

fact the bird and its habits were little known until observed in South

America by the celebrated Humboldt. It appears, notwithstanding its large

size and great strength, to partake in a considerable measure of the dis-

position to familiarity and susceptibility of semi-domestication which prevail

amongst the carrion crows and other of the American vultures. Dr. Gambel,

in an account of this bird published in the Journal of the Academy of Nat.

Sci. of Phila., vol. i. p. 25 (quarto), has the following remarkable and

interesting paragraph :
" A condor which I saw at Valparaiso in 1845

lived at large in the city, and appeared to be an universal favorite. It would

follow after or walk alongside of a person like a dog, and offered no re-

sistance to being handled or having its feathers smoothed down : so good-

natured was it that it would receive the caresses of children, and permit

them to beat it with switches or even attempt to get upon its back. In

fact, I have never met with any bird which exhibited more tame-
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ncss or greater confidence in man than this large and powerful condor." He
adds, that this individual possessed its full powers of flight, and would occa-

sionally soar to a great height, and, upon returning to the city, would alight

upon a steeple or other elevated ohject. He continues :
" It (the condor) ap-

pears to be frequently caught b}^ the Peruvians and Chilians, and thus tamed.

I have several times seen birds nearly full grown oflcred for sale on the mole

or market-place at Callao, being confined only by strong strings passed through

their open nostrils."

Bonaparte's specimen figured in his American Ornithology, vol. iv. pi. 22

(continuation of Wilson's Orn.), fully sustained the character given above, as

the following extract (vol. iv. p. 21) will show :
" The individual represented

in our plate was remarkable for playfulness and a kind of stupid good-nature.

During Mr. Lawson's almost daily visits, for the purpose of measuring and

examining accurately every part for his engraving, it became so familiar and

well acquainted that it would pull the paper out of his hands, or take the

spectacles from his nose, so that Mr. Lawson" (the famous engraver of birds),

" seduced by these blandishments, and forgetting its character in other re-

spects, did not hesitate to declare the condor the gentlest bird he ever

had to deal with." The best history of the condor extant is that in Bona-

parte's volume above cited ; it may be of interest to add that he introduces

it as a bird of North America, from the fact that a bill and a quill feather

were brought home by the celebrated travellers Lewis and Clark, and

were supposed to have belonged to an individual killed in the Rocky

Mountains. No later travellers have observed it, however, though it

is quite probable it will be found to inhabit that lofty range. The male

condor is said to be the larger, which, if a fact, is an isolated ex-

ception to the entire family of rapacious birds. (Proc. Acad. Philada., iv.

p. 159.)

The King Vulture, Sarcoramphus papa, Linn. {pi. 104, fig. 10), is a spe-

cies which has beauty of colors remarkable in a bird of this family. It is

much inferior to the condor in size, and is very common in the lower countries

and the neiojhborhood of some of the cities of South America. It is indolent

and inactive in its habits. Bartram, the celebrated botanist, saw large num-

bers of a bird which he represents to be the king vulture, during his travels

in Florida.' Singularly enough, he has not been confirmed by any subsequent

observer, and the fact of this bird ever having been seen in any of that part

of North America on the Atlantic Ocean yet rests entirely upon his authority.

It is, however, known to inhabit Yucatan and other countries of Central

America.

The genus Cathartes is composed of several species, some of which in-

habit North and others South America. The most remarkable is the Cali-

fornian Vulture (C CalifoDiiamis, Shaw), which appears to be peculiar

to the Pacific coast of North America. It is a large species, with the plu-

mage entirely black, and is the bird alluded to as the •'• large black vulture"

by travellers in those countries. It feeds upon carrion and dead fish,

the latter of which it procures abundantly on the shores of the Columbia,

and other rivers. The nest is said to be built in the immense
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pine trees of that region ; and the eggs, two in number, are as large as those

of the goose.

The well known Turkey Buzzard and the Carrion Crow belong to this genus.

Both are abundant in the southern states of North America, where they are

found to be so useful in the removal of dead animals as to be protected by law.

The former species (C aiira^ Linn.) inhabits the north, though sparingly, as

far as about latitude 41°. It makes its nest in the hollow stump of a tree
;

its

eggs are about the size of those of a turkey, of a yellowish white color, with

dark brown and blackish spots. The young are covered with down of a white

color, which gives them a very singular appearance, and contrasts strongly

with the black plumage of their parents.

There is a small species (C hurroviamis. Cassin) which inhabits Mexico,

somewhat similar to the common species (C atratus, Bertram), but is much
smaller. It is, in fact, the least of know^n vultures. America, therefore, pro-

duces the largest and smallest of the vultures of the world, which are the

condor and the bird here alluded to. Those birds of this genus found in great

numbers in South America were long supposed to be strictly identical with

those of the northern continent, but have recently been represented to be dif-

ferent
;
they appear, however, to be strictly similar in their general characters

and habits, which are the same as those of all other vultures.

Fam. 2. Falconid^. Size greatly varied, but generally moderate and

formed for rapid flight. Head and neck generally fully clothed ; bill

strongly curved and generally conspicuously toothed or festooned, very

acute. Claws generally very strong and exceedingly sharp, especially those

of the inner and hinder toes. Wings generally long ; tail moderately

broad.

The FalconidcB, which include the Hawks, Eagles, Kites, and other genera

of similar general form and habits, exhibit the perfection of the rapacious

characters. They differ essentially from the vultures
;

their forms are

more graceful and their courage much greater. Endowed with great swift-

ness and generally much boldness and cunning, and with beaks and claAvs

expressly adapted to such purpose, they prey almost exclusively upon animals

killed by themselves. The larger species feed upon quadrupeds, birds, and

reptiles : a few upon fishes, and many of the smaller live exclusively upon

insects. The plumage varies greatly with sex and age, and maturity of

plumage is usually only attained in several years. The female is usually

fully one third larger than the male, and is frequently more vigorous

and rapacious. The young have generally elongated spots on the breast

and belly, where the adult has transverse bands or lines, or is im-

spotted.

The FalconidcB vary in size greatly, the largest species, the Great Sea

Eagle of northern Asia and America {Haliaetus pelagicus), being nearly the

size of the condor, and one of the largest of birds ; while the smallest, which is

the little Java Hawk {Hierax cceridescens)^ is scarcely superior in size to our

common bluebird.

The geographic range of this family includes the Avhole world : it is in

tropical countries, where life teems most profusely, that the species are
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most numerous. They are everywhere, however, alike in habits, and the

unrelenting destroyers of everything that has life.

Notwithstanding the nobility of character usually attributed to this family,

there is little that is noble or magnanimous about thern, except whatever

of such may be attributed to their usually graceful forms, instinctive cunning,

and soaring flight ; on the contrary, they are in habits the veriest robbers

and most pitiful thieves of the feathered tribes, and the writer begs leave to

add, that there is more decent respectability and true nobility in one honest

gander, plebeian though he may be, than in all the noble falcons and imperial

eagles that ever lived. We are sorry to differ so materially from the

generality of naturalists, but this is our opinion, in which we only ac-

quiesce in the conclusion of the great Dr. Franklin, who thought the bald

eagle had scarcely a sufficiently good character to entitle him to the distinc-

tion of representing the American republic, and hinted that the turkey would

have done better. We will not, however, at present venture quite so far as to

insist upon the latter.

Sah-fam. 1. FalconincB or true Falcons. Bill short, very strong and

sharp ; upper mandible with a w^ell defined tooth, sometimes two, and also

more or less festooned
; under mandible truncated or emarginated at the

end. Feet strong, middle toe long, claws strong and acute. Wings

usually lengthened and formed for rapid flight. Size moderate or small

;

never large.

In this sub-family we find the most complete development of characters

indicating and in accordance Avith habits of rapine and violence. The

boldest and most daring of birds of prey, their whole structure fits them for

carrying on a life of warfare
; their great muscular development, their long

wings and powerful claws, enable them to pursue their prey with incredible

swiftness and seize it with unerring and deadly grasp. The restricted

genus Falco contains the species most noted in these respects, among which

are some of the fastest flyers of all birds. Several of these were formerly

highly valued when trained for falconry, especially the Falco peregrinus,

Linn., or wandering falcon (pi. 104, fig. 5), which is an European species,

but also found sparingly along the sea-coasts of the United States. It is

known in New Jersey by the name of the duck hawk, and also as the

bullet haw^k. and preys almost exclusively upon ducks, which it overtakes

and strikes upon the wing. The latter name (bullet hawk) appears to have

been given from a supposition which is prevalent, that it actually strikes the

duck with its breast and knocks it down by mere momentum. An inspection

of its ferocious-looking beak and claws will, however, justify quite a different

conclusion.

Another of the larger falcons is the Jer Falcon {F. islandicus), which is a

native of the northern regions of both the Old and New Worlds, though most

abundant in the north of Europe, braving the coldest climates, and, in fact,

rarely making its appearance in temperate latitudes. It is of a beautiful

white color striped with black, which Avith its courage seems to have made it

a great favorite with falconers, and its use appears to have been almost

monopolized by persons of noble blood.
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There are several small species of this genus, all of which appear to have

been trained for falconry, such as the merlin {F. oasalon), the hobby {F.

siibbiites, pi. 105, fig. 7), and others. Of North American species there are

several, such as the pigeon hawk (F. coliwibarius), which is frequently met

with throughout the United States, and the beautiful little sparrow hawk
{F. spo7've?'ius), a familiar and remarkable bird inhabiting the Avhole conti-

nent. It may be seen in the Middle States throughout the year, especially,

how^ever, in summer, and excites attention by its capricious movements.

Seated upon a fence or isolated tree, it suddenly darts to some point in the

field, hovering in a peculiar manner over a single spot, and frequently

returning unsuccessful to begin a fresh look-out. Spying a straggling grass-

hopper or beetle, it makes sure of him, and solaces its appetite leisurely. It

rarely feeds upon anything else than insects, generally grasshoppers, an

abundance of which is usually found in localities which it frequents. It builds

its nest in the hole of a tree, sometimes in one deserted by a woodpecker,

and lays four or five yellowish spotted eggs. The young are readily caught

and easily tamed. It is a species very remarkable on account of its quiet and

more bird-like habits than any other of our falcons, and has been ranked as

generically distinct.

The Kestril, F. cdaMdarins {pi. 105, fig. 8), appears to resemble in many
respects the sparrow-hawk, and is also clothed in gay plumage.

The foreign species of this sub-family are numerous. There is a South

American genus {Harpagiis, Vigors) and another of Africa {Aviceda,

Swainson), w^hich have two strong teeth in the upper mandible instead of

one, whicli is usual. An Indian species {Falco lophotes) is probably the most

beautiful of rapacious birds. In this sub-family we also find the very small

hawks constituting the genus Hierax, Vigors, wliich are the smallest of tho

family. This distinction belongs to H. cmndescens. or the little Java hav>'k

of the books.

Siih-fam. 2. Buteoiiitice, or Buzzards. Bill short, broad at the base,

much curved, festooned on the margins of the upper mandible Head usually

broad and rather flattened. Wings long, though scarcely formed for rapid

flight, tarsi rather lengthened, feet moderate, toes rather short. Size moder-

ate, sometimes large, never very small.

The buzzards compose a sub-family of strong and massive formed birds

with broad wings and soaring flight, but of inactive and rather sedentary

habits. They feed on all descriptions of the smaller and weaker quad-

rupeds, birds or reptiles, nor do they reject the flesh of dead animals.

Some species live alm.ost exclusively upon frogs and snakes, others upon

insects.

They are widely disseminated. Of the American species the red-

tailed hawk {Buteo borealis, Liim.), and the Avinter falcon {B. lineatns).

are the most common and universally known, and have received vari-

ous names from the farmers and housewives amongst whose poultry,

especially the junior part of it, in the spring, they make considerable

havoc. They generally, howe\^er, go by the common denomination of hen

hawks-, or occasionally chicken hawks. These birds build their nests in
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liigli trees, and it is -when rearing their young tliat tliey are most destructive.

They are destroyed -without mercy by our agricultural population, and are be-

coming rare, as resident birds, in the more densely populated districts
;
but

Avhen the rigors of winter urge them to more excursive habits they are fre-

quently met with. A smaller species is also occasionally seen in all the

Northern States ;
it is the broad-winged hawk of Wilson {B. pemisylvcoi'icfis).

It is a handsome plumaged and rather graceful bird, and comparatively harm-

less in its habits.

Of the European species the common buzzard, B. vulgaris (pi. 104, f.g. 8),

is the best known. In disposition and general history it is much like the

common species of America. It is frequently met with in England and Scot-

land, and is disseminated over the whole continent ; it has been observed to

prey upon almost every description of small animals.

The genus Archibutco comprises several fine species Avhich have the legs

completely feathered to the toes, and which are restricted to Europe and North

America. Here is classed the black haAvk of Wilson {A. sancti-johaiinis, Gm.,

A. niger, Wils.), a common species, though rarely seen in mature plumage,

which is perfectly black ; also another Avestern species {A. femtginens, Licht.)

which has recently become known.

Closely allied to the American black hawk, and resembling it in a remark-

able degree when in young plumage, is the rough-legged buzzard of Europe

(.4. lagopKs), a well known species disseminated over the entire continent, but

appearing only occasionally in the south of England. Its history is little

known.

Several of the South v^merican species of this sub-family are remiarkable

for a beautiful white and black plumage, such as Buteo melojiops and B.

jjcEcilonotiis ; and one Mexican species is almost perfectly pure white, though

the name is not so attractive, being Buteo ghieshreghtil.

The African and Asiatic species are not numerous. Of the former may be

mentioned several first made known by the celebrated Le Vaillant, such as

Circc^tiis thoracicus and Buteo hacJta ; and of the latter, Buteo plumipes

and others.

Suh-fam. 3. Aquilinoi, or the Eagles. Bill moderate, rather lengthened

and large, compressed, margins more or less festooned
; nostrils large ;

wings

long and generally pointed ; tail long, ample, and usually rounded at the tip
;

tarsi and feet very strong, the former more or less feathered, the latter and

generally part of the former covered with very distinct scales ; claws very

strong, much curved and acute, that of the inner toe strongest. Size large,

flight generally very rapid and vigorous.

The eagles are distributed over the entire surftice of the globe, and the

typical species, the golden eagle, Aquila chrysaetos, Linn, {pi 105, fig. 1), is

common to the northern parts of both continents
;
wdiich is also the case with

the typical fishing eagle, better known in the United States as the bald

eagle, Haliaetus leucocephalus, though it is rarely met with in the old

w^orld.

The eagles have been celebrated since the earliest times for their

extraordinary vicror of flight, their larore and graceful fi^^^ure, and. we may
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add, for some imaginary qualities whicli modern science has failed to demon-

strate, but of which we will omit further notice, having, as the great Wilson

observes of himself respecting the subject, "no ambition to excite surprise

and astonishment at the expense of truth, or to attempt to elevate and em-

bellish the subject beyond the plain realities of nature." Whoever wishes to

find the subject treated in a very beautiful, but quite imaginative manner,

can do so by referring to Buffon or Goldsmith's account of the golden

eagle.

The habits of the golden eagle appear to be precisely those of the other

large birds of prey ; it generally captures living animals, but does not reject

dead or even putrid bodies, though the reverse is distinctly asserted by the

older writers. It builds in the recesses of mountains, laying two or three

eggs. In America it is frequently met with, though most common on the

western side of the continent. Its feathers are in much request among the

Indian tribes as decorations, especially of the pipe of peace and other objects

of their respect.

Of the typical eagles, w^hich are characterized by densely feathered tarsi,

there are several other species. The great black African eagle {Aquila ver-

renuxii) deserves especial mention ; he is larger than the golden eagle, and

clothed in perfectly black plumage, except a space upon his back w^hich is

pure white. He would make a fine figure upon the coat of arms of an African

republic. His habits have not been recorded.

The wedge-tailed eagle {A. fucosa. Cuv.) is another large species, in-

habiting Australia, and remarkable for a peculiar shaped tail, the central

feathers being longest. There are also other species found principally in

Europe and the adjacent continents, such as the spotted eagle {A. ncBvia), the

imperial eagle {A. imperialls), the little eagle {A. pennata), and several

others.

The fishing eagles, genus Hallaetus, consist of several species which are

found in various parts of the world. In this genus is the great sea eagle of

the north of Asia and America, H. pelagiciis, which is the largest of its tribe.'

Little is known of its habits. Here too is classed the bald, or American eagle,

which has had the good fortune to be immortalized as the emblem of our

country. He lives principally in the neighborhood of rivers and upon the

sea-coast, feeding mainly upon fish, which he does not hesitate to take by vio-

lence from more expert fishers, such as the osprey. This handsome bird does

not attain his perfect plumage for several years, being in early stages entirely

deep brown, without a vestige of the beautiful Avhite head and tail which adorn

the adult.

A large species has been described by Audubon as the Washington eagle

{H. vmshbigtojii), wbich, however, appears to be exceedingly rare, and much

resembles the young of the common species.

The European sea eagle {H. albidlla) is a Avell known species, much resem-

bling in general characters its American relative. It breeds in ledges of the

elevated rocks upon the sea-coast, and is frequently a fine feature in the wild

landscape of those localities.

There are several African species of the fishers, the most remarkable of
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which is the vocifer of Le Vaillant {H. vocifer), tlie plumage of which, especially

the white head, gives it somewhat the appearance of the American species.

Several Indian species also occur, constituting the genera IdUhylaiitus, Lafres.,

Limnaetus, Vig., and Spiloniis, Gray, all the species of which seem to par-

take of general characters and habits.

In this sub-family we find the ospreys, genus Paiidion, one species of

Avhich is a common and familiar bird upon the North American sea-coast,

known as the fish-hawk, and much respected as one of the harbingers of the

fishing season. It builds a large and conspicuous nest composed of a great

quantity of sticks and leaves, in which it is universally allowed by the people

upon the coast to rear its young without molestation, though quite the

reverse is practised towards all others of this family of birds. The Euro-

pean species, P. ossifragus {pi. 105, fig. 3), is distinct from that of the

American coast, though very similar, as are others inhabiting various parts

of the w^orld.

The harpy eagles, genus Harpyia, Cuv., also belong here. The principal

species is the great harpy {Harpyia destructor), which, in addition to a full

share of other rapacious characters, possesses the most formidable claws of

all known birds. It subsists on sloths, monkeys, and other quadrupeds.

Other smaller species belong to this genus which are found in South Ameri-

ca. Related to these are the very handsome crested eagles of the genus Spi-

zaettis, Vieill, which inhabit the same country ; the >S*. nrnatns is especially

beautiful.

The African short-tailed eagle {Helotarsus ecaudatiis) may be especially

designated, if for no other purpose than merely to mention that although he is

a bird nearly as large as the bald eagle, his tail is so short as to be scarcely

discernible without examination.

The little Pondicherry eagle, or Brahman kite, as it is sometimes called

{Haliast2ir pondicerianus\ belongs here. It is a small species, with white

and chestnut colored plumage, and is one of the most common of the Indian

birds of prey. Many other species are found in various parts of the world.

They are the largest of the birds of prey of this family, and are only equalled

in size in the class of rapacious birds by the vultures.

Suh-fam. 4. Polyhorince, or Caracara Eagles. Bill rather weak, and

but slightly hooked at the tip, lateral margins of the upper mandible festooned

or sinuated
;
wings long, tail long, rounded. Tarsi slender, naked, and covered

with scales
;
feet moderate, rather weak

;
claws moderate, acute. Face and

region about the eyes naked. Size small.

The Polyhorince compose a small group of very peculiar birds confined

exclusively to the warmer parts of America, one species only, Polyhorus

brazillensis, occurring as fiir north as Mexico, Texas, and occasionally

Florida. It is rather remarkable for its beauty of plumage, and is said to

combine the destructive qualities of the hawks with the indiscriminating

voraciousness of the vultures. In fact these characters are attributed to

all the species of this group, and are sanctioned by their appearance.

Their naked faces and comparatively weak bills give them nuich the

appearance of the vultures with which they have sometimes been classed

;
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while in general characters, structure, and in mode of flight, they are essen-

tially members of the great family of the falcons.

The fe^y species of this sub-family constitute the genera Ihycter^ Vieill, of

which /. aquilinus is the principal species
; Daptrius, Vieill, of which D.

ater is the only species
;
and Milvago, Spix, of which there are several, such

as M. ochrocephala, and others
;
and the genus Polpborus, above alluded to.

All the species are common in South America, but nothing is mentioned of

their habits different from those of other birds of prey.

Siih-fani. 5. Milvinoe^ or Kites. Bill rather short and weak, tip hooked

and acute, lateral margins sinuated, nostrils oval, wings long and pointed.

Tarsi short and slender. Tail long, ample, frequently forked or graduated.

Size moderate.

The sub-family of kites is characterized by the remarkably graceful flight of

all the species, many of which have also considerable beauty of plumage. The
principal genus (Milvus) contains several fine species

; one of them, the com-

mon kite of Europe, M. regalis {pi. 104, jig. 7), is one of the most familiarly

known birds of its family inhabiting that continent. Other nearly allied

species are found in Asia and Africa, none in America.

The honey buzzard {Pemis apivorus) of the South of Europe belongs here.

It is a handsome species, and although as large as the winter falcon, feeds

upon bees and other insects, the nests of which it is said to attack and destroy

for the sake of the young. It preys also upon reptiles.

There are two North American genera, Naiiderus and Ictinia, which

belong to this sub-family, each composed of a single species. The Naii-

clerus furcoins ^ or swallow-tailed hawk of the Southern States, is the most

beautiful species. Its long and deeply-forked tail, white head, and glossy

black body, added to its swift and graceful flight, make it conspicuous

wherever it occurs. Abundant in the South, it occasionally strays as far

north as Pennsylvania, and upon the Mississippi it has been seen as far

north as the Falls of St. Anthony. It feeds almost exclusively upon reptiles

and insects
; and it is said that numerous individuals may often be seen

upon the edge of the fires which sometimes occur upon the western

prairies in the United States, darting like swallows amongst the smoke in

pursuit of retreating grasshoppers and other insects. The swallow-tailed

hawk is abundant in Florida during the winter season, but appears to

breed further northwards. It has the remarkable habit of feeding upon the

wing, holding its recently acquired plunder in its claws somewhat like a

parrot.

The Ictinia plumbea, or Mississippi kite, is another common Southern

species. It feeds chiefly upon insects, with an occasional relish of reptiles

or small birds.

Species of two other genera, Elanus and Rostramus^ have been found in

the extreme south of the United States. The Elanus leucuriis., or white-

tailed hawk, and the Rostramus hamatiis, or little hookbilled kite, have been

observed in Florida. Of either of these species little is known, though both

appear to be common in South America. The latter is remarkable for its very

slender and hooked bill.
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This sub-family is represented by several African anti Asiatic species, of

which may be mentioned those composing tlie genera Avicida and Baza.

Avhile in South America we find the genus Cymindis^ of -which there are

several common species. The C. cayanensis is one of tlie most numerous :

another remarkable for its disproportionately large bill {Cymindis wilsonil)

inhabits the Island of Cuba.

Siib-fam, 6. Accipllrlnce, or Sparrotc Hawks. Bill short, much curved

from the base to the tip, which is very sharp, margins conspicuously festooned
;

head small ; wings moderate ; tail ample. Tarsi lengthened, middle toe mucli

the longest, anterior claws very unequal, the inmost being much the strongest.

Size generally small, never decidedly large.

The numerous birds of this large sub-family are distributed throughout

the world, though each continent has peculiar species. They are generally

characterized by their slender elongated bodies, rounded wings, and long

tail, and are amongst the fiercest and most destructive of all the hawks.

AVhile the true falcons, eagles, and buzzards, are in great measure

restricted to such prey as may be accidentally exposed, the sparrow-

hawks push boldly into the densest thickets and deepest recesses of the

forest in pursuit of birds, and small quadrupeds which habitually resort to

such localities.

The most remarkable species of this sub-family are the goshawks, the

European species of which is the Astur palumbajius {pi. 105, Jig: 5). It

is a beautiful bird, with lead-colored and white plumage, and was formerly

held in high estimation for the purposes of falconry. This species is more fre-

quently represented in pictures having falconry for their subject than any

other. The American species, A. atricapillus, is very similar to its European

brother ; it is frequently met with along the northern frontier of the United

States, and occasionally ventures as far south as Philadelphia. Little is known

of its history.

A second American species, Cooper's hawk {A. cooperi)^ is much more fre-

quent. It is about one third less than the goshawk, and of the same active

and destructive habits
;

it is very extensively difi'used over the continent, hav-

ing been observed from the sea-coast of New Jersey to the Rocky Mountains

and Mexico.

The genus Accipiter, which belongs to this sub-family, contains the

smallest hawks of Europe and America. Of the former continent the

common sparrow-hawk, A. -nisus {pi. 105, fig. 6), is the smallest. It is

widely distributed, and is a very bold and successful little hunter after

small mammalia, birds, and insects. The smallest American species is the

sharp-shinned hawk of Wilson, A. fuscns, which is remarkable for pos-

sessing almost exactly the plumage of the much larger Cooper's hawk, anrl

resembles to a considerable degree also the sparrow-hawk of Europe.

Incapable, of course, on account of its diminutive size, of seizing any other

than the smallest animals, it is yet conspicuous for the ferocity of its

attacks upon small birds or young chickens. It is the " chicken hawk" of

the farmer, and has well earned its appellation. Rather less than the

sparrow-hawk, it may at once be distinguished by its more slender form,
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longer tail, and more active and shy habits
;

its breeding place is not well

ascertained, notwithstanding that it is a common species.

One genus only, Micrastur, Gray, is exclusively confined to tropical Ame-
rica, two species of which, M. hrachypteriis and guerilla^ are found as far

north as Mexico. They differ from the other Accipitrince in having stouter

and much stronger bills, and are otherwise more robust. The latter species,

M. guerilla^ was discovered in Mexico by a young naturalist, who was at-

tached to the American army, under General Scott, during the late war.

There is also one African genus, Microidsus, Gray, of which the M. gahar

is the best known species, resembling, however, in most respects its European

and American relatives.

Suh-fa7n, 7. CircincB, or Harriers. Bill weak, high at base, compressed,

greatly curved to the tip, margins slightly festooned in the middle, cere large,

gape wide, ears large, and surrounded by a ruff of thickly curved feathers,

similar to those of the owls. Wings long and pointed ;
tail long, broad, and

generally rounded. Tarsi long, slender, smooth
;
toes short ; claws moderate,

very acute. Size greatly varied.

In this, the last of the seven sub-families which constitute the great family

of the FalconidcB, we find characters begin to show themselves indicating a

relationship to another family, the StrigidcE, or owls, which we are approach-

ing, but still retaining the essential and unmistakable characters of their own
family.

The typical genus Circifs, well represented by the hen harrier of Europe

(C cyaenus), has a decidedly owl-like ruff of small recurved feathers around

the face, and the eyes of all the species have a less lateral aspect than

those of any other falcons. The species just mentioned is common
throughout Europe

;
its plumage varies very greatly during its progress to

maturity, a circumstance which has caused it to be mistaken by the earlier

naturalists, and the same bird to be described as several different species.

The fully adult bird is light sky blue with the under parts white, and is a

handsome and showy bird. It is very shy and harmless in its habits, living

almost entirely upon reptiles. There are several other European species,

of which the moor buzzard (C cBrugi7iosus), is, perhaps, the most remark-

able. Its geographical range extends into Africa
;

it is said to frequent

the vicinity of swamps and rivers, and to feed upon small aquatic birds

and the eggs of larger species, and upon snakes, frogs, and other small

animals.

One species only of this sub-family inhabits North America, which is the

marsh hawk (C ulig'mosus\ one of the most common species. It is an

exceedingly graceful bird when flying, and may often be seen about

marshes and meadows, constantly on the wing near the surface of the

earth, in search of small quadrupeds and reptiles. The young bird has its

plumage of dark reddish colors, with a very conspicuous snow-white rump
;

while the adult, which is more rarely seen, is of nearly the same light blue

color as its European representative. It appears to be particularly fond of

frogs, upon finding one of which it generally secures him with its exceed-

ingly short claws without difficulty, and if undisturbed devours him on the
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spot. It builds its nest usually on the ground, and breeds throughout the

United States.

Several South American species are known, though llioir history has

nev^er been inv^estigated ; they are C. palustris, C. histrionlciis, which is a

bird remarkable for its gaily striped plumage, and others.

The only hawk which possesses a musical voice, the singing hawk of the

old authors (Mclierax musicus), belongs to this sub-family. It is a

common bird in Southern Africa, and is described by Le Vaillant as

capable of performing quite respectably a considerable variety of notes. It

aj)pears to be a timid species, living upon reptiles, and partaking of the

general habits of its famil}-.

Here also has been classed a curious African genus, Polyhoraides, the

species of which have entirely bare faces, and necks also bare to some

extent. They appear, however, to be more nearly related to the Poly-

horincc, or to the vultures. Little is known about them beyond the mere

fact of their existence in Western and Southern Africa, and future investi-

gations must decide their claims to classification.

The extraordinary and apparently anomalous genus Serpeniarius has

also been assigned by late ornithologists to this sub-family. The onlv

species is the secretary, or great serpent-eater, of the plains of Southern

Africa, which, with a decidedly aquiline head and beak, has the long legs

of a crane, and lengthened crest and tail. It lives almost exclusively upon

the larger snakes, the most poisonous species of which it is said to seize

with much dexterity and despatch with great quickness, regardless of their

bites upon its long and well shielded tarsi. Spending its time in search of

serpents, this powerful bird constantly walks upon the ground, presenting

more the appearance of a crane, or large heron, than a bird of prey. It is

a shy and ver}' cautious bird, and is regarded by the colonists as verv

useful in destroying serpents, which it pursues on foot. The stomach of a

specimen examined by the celebrated Le Vaillant contained no less than

three snakes, eleven lizards, and portions of others.

With this sub-family we conclude the Falconidae, and now proceed to

the last family of rapacious birds.

Fam. III. Strigid.^, or Owls. Head usually very large; eyes large,

directed forwards, and surrounded by a circle more or less complete of

slender hair-like feathers, forming a facial disk. Bill short, generally

strong, and partially concealed by projecting bristles, curved and much
hooked. Wings usually strong. Tarsi short, and usually thicklv clothed

with short feathers, but sometimes naked or partiallv covered : claws long

and acute. Plumage soft, habits almost exclusively nocturnal.

This family embraces the nocturnal birds of prev, all of which are

familiarly known under the general cognomen of owls. They differ in

many respects from the birds of the two preceding families, but yield to

them in nothing of the ferocity or destructiveness characteristic of tliis

class. The most striking and peculiar external character of the owls is

the position of their large and staring eyes, which enables them to look

directly forwards, and is not the case in any other birds. Their soft and
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loose }>lumage is also quite characteristic, but is not peculiar, being occa-

sionally met with in the Caprimulgidce (night-hawks).

The brain is more voluminous than in other rapacious birds, and is

piotected by a remarkably thick, cellular cranium, which contributes to the

great size of the head, as apparent in the living bird. The organ of

hearing is very large and possesses much quickness and delicacy., and a

peculiar formation of the eye gives the owls a power of sight of the most

exquisite character. It is so constructed that the small amount of light at

twilight, or even in the night, is sufficient to produce perfect vision, though

the full daylight is too strong and dazzling for most of the species.

The flight of the owls is less graceful and less capable of being long

continued than that of the preceding families. It is produced by repeated

flappings and has the advantage of being entirel}'- without noise, owing to

the peculiar general structure of the wings, and a fine hair-like web on

the outer edge of the first quill. They are thus enabled to steal upon

their prey unaw^ares and under cover of the darkness of night.

Their plumage is almost invariably of dull and uniform colors, and is in

a great measure free from the diversity characteristic of age and sex in the

Falconidcu. Being nocturnal strictly, or active only in the twilight of the

evening or the morning, is generally characteristic of this class ; a few species,

however, are diurnal, and pursue their prey or attend to the wants of their

young in the full glare of daylight. Of these the great snowy o\\\ {Nyctea

iiii-ea) and the hawiv owl {Surnia ulula), both found in the northern parts

of America, are examples. These are exceptions only, much the greater

number of species being of the former character.

The owls rarely devour any animals which have not recently suflfered

death, though they are not always contented with being themselves the

instruments of destruction ; some species instinctively follow- the hunter in

the northern countries, and pick up with eagerness grouse and other birds

]-ecently killed by his gun. Their period of activity being in the night,

their repose is necessarily during the day, and if then disturbed most of the

species make gestures of a very ludicrous character, which seem chiefly

intended, however, to enable them to get a fair view of the intruder.

Some species fly oflf immediately upon perceiving that they are discovered.

Some owls tear their food like the falcons, but the greater number

swallow small quadrupeds, birds, and insects entire, subsequently ejecting

from the mouth the hair, bones, and other indigestible matter rolled into

pellets by a peculiar action of the stomach. Their food is entirely animal,

and embraces every living thing which can be conquered by force or

stealth.

The nesting-places of the owls are usually in hollov^^ trees, fissures, or

caverns in rocks, dilapidated buildings, or similar places. They also

frequent such localities habitually during the day, or sometimes the

protection of a pine tree serves them when belated in the morning. This

peculiar family has been regarded with feelings nearly akin to superstition

from the earliest ages. The grotesque and oddly-shaped forms of most of

the species, their preference for the darkness of night or the gloomiest
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recesses of the caverns or the forest, their shrill hooting voices, and above

all their staring cron^gle-like eyes, have combined to form for them attributes

of mystery, and occasionally of veneration or of terror. Elevated by thr

refined Greeks to be the symbol of wisdom, by several modern European

nations the owl is known by no other name than " night hag," and its

character regarded equally contemptuously. No other bird has flourished

so largely amongst the poets. Virgil introduces it in various passages ;

Shakspeare gives great effect at its expense to the exclamation of Lady

Macbeth in the murder scene :

" Hark ! Peace !

It was the owl that shrieked, the fatal bellman

Which gives the stern'st good night—he is about it."

More pleasantly, and without such a repulsive part to play, Coleridge

makes him sing in a chorus in " Christabel
:"

" 'Tis the middle of the night by the castle clock

And the owls have awakened the crowing cock,

Tu-whit I—tu-whoo !

And hark again I—the crowing cock

How drowsily he crew."

Suh-fam. 1. StrigincB, or Barn Owls. Head large with the facial disk

complete or nearly so. Ears very large and with an operculum. Wings

usually long; tarsi moderate; legs long and rather slender. Size much

varied.

To this sub-family belong several of the most common American and

European owls. The American barn owl {Strix pratincola) is a species

which, though not abundant, is generally known. It is, notwithstanding its

curious and rather comical physiognomy, a graceful and handsome bird.

The common Strix jiammea of Europe {pi. 104, fig. 1) very nearly

resembles the American species, and was long considered the same bird :

this remark applies, in fact, to several other species found in various parts

of the world. The European species is the bird usually alluded to by

authors, in English literature, as " The Owl." It is he who " mopes in the

ivy mantled tower" and " chaunts high mass at midnight" in many an

abbey where no one else does nowadays.

Two other common American species are the long-eared and the short-

eared owls {OUis loilsonicmus, and hrachyotus), both of which inhabit the

whole of North America. The latter, represented in pi. 104, fg. 2, is

common also in Europe. It is partial to meadows and marshes, and is not

afraid to venture from its hiding-place by daylight as are the majority of

owls. The former is found exclusively in the deep pine or other forests,

nnd is a very shy and retired species. The long-eared owl of Europe (pi.

104, fig. 3) much resembles that of North America.

The barred owl {Syrnium nebulosum) is the most familiar and abundant

of all the large North American species. It may frequently be met with

515



312 ZOOLOGY.

in the pine or cedar lands, and may immediately be recognised by its

entirely black eyes and head without horns or ear tufts. It usually preys

upon small mammalia and birds, but it is said to resort occasionally to

fishes and reptiles. It breeds in the forests of all the Northern States,

making a nest in the forks of a large tree, and like some other owls lays

eggs which are perfectly spherical.

Another species, the great grey owl (S. cinereum), is a rare visitor in the

United States, though common in the north. It is one of the largest of

owls, with plumage of an almost uniform deep grey. The screech owl of

Europe (S. aluco) belongs here. It is a common species, and appears to be

similar in its habits and history to our barred owl. Many other species

are found in all parts of the world.

Sub-fam. 2. Bubonince, or Horned Owls. Head large, broad, and furnished

with tw^o conspicuous tufts of feathers capable of being erected (usually

called ears). Facial disk not perfect; ears moderate; bill short, strong,

and curved ; legs and feet robust, with the claws very strong and sharp.

Size various, frequently large. Tarsi densely feathered.

The Great Horned Owl (Bubo mrginianus), which is the largest species

common in the United States, is a good illustration of this sub-family.

Though still quite common in Western America, it has become almost

extinct in the more densely populated districts of the States upon the

Atlantic seaboard. It is, however, sufficiently v/ell known for its depreda-

tions upon the poultry of the housewife, and for its peculiar and sonorous

notes in almost all parts of North America. Wilson most admirabl}-

describes this bird in the first volume of his incomparable Ornithology.

" This noted and formidable owl," he says, ''
is found in almost every

quarter of the United States. His favorite residence, however, is in the

dark solitudes of deep swamps, covered with a growth of gigantic timber,

and here, as soon as evening draws on and mankind retire to rest, he sends

forth such sounds as seem scarcely to belong to this world, startling the

solitary pilgrim as he slumbers by his forest fire,

'Making night hideous.'

Along the mountainous shores of the Ohio, and amidst the deep forests

of Indiana, alone, and reposing in the woods, this ghostly watchman has

frequently warned me of the approach of morning, and amused me with his

singular exclamations, sometimes sweeping down and around my fire,

uttering a loud and sudden ' Waugh, O ! Waugh, O !' sufficient to have

alarmed a whole garrison. He has other nocturnal solos no less melodious,

one of which very strikingly resembles the half-suppressed screams of a

person suffocating or throttled, and cannot fail of being exceedingly

entertaining to a lonely benighted traveller, in the midst of an Indian

wilderness.

" The great horned owl is not migratory, but remains with us the whole

year. During the day he slumbers in the thick evergreens of deep swamps,

or seeks shelter in large hollow trees. He is rarely seen abroad by day,
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and never but when disturbed. In the month of May they usually begin

to build. The nest is generally placed in the fork of a tall tree, and is

constructed of sticks piled in considerable quantities, lined with dry leaves

and a few feathers. Sometimes they choose a hollow tree, and in that case

carry in but few materials. The female lays four eggs, nearly as large as

those of a hen, almost globular, and of a pure white. It is conjectured that

they hatch but once in the season.''

Several large species are found in Europe, one of vrhich. Bubo maximum

{pi. 104, fig. 4), the Grand Duke, as it is called upon the continent, is the

largest of all the owls. It is common in the forests of the North of Europe,

and is more or less met with throughout the continent, though rare in the

British Islands.

Other species of the great horned owls inhabit various countries of the

world, all of which are of large size, and many of them possess considerable

beauty of plumage. In South America are found the B. magellanicus, and

crassirostus, both much resembling the northern species. India has several

fine species, B. hengalensis, orientahs, and coromandus. In Africa, also,

several species are found, one of w^hich, B. lacteus, is very large, with the

under parts of the body of a pure white color.

In India is found a remarkable genus (Ketupa), which differs only from

the great horned owls in having long and entirely bare legs.

The common small or screech owls, as they are usually called in the

United States (Ephialtes navia, and asio), belong to this sub-family. The
two here mentioned are usually considered to be the adult and young of

the same bird, and are the most familiar and best known of the North

American species. Both are common in the Northern and Middle States,

and come in the dusk of the evening boldly about the houses and out-build-

ings of the farmers, and even may occasionally be seen in the cities. The
notes of the screech owls are peculiarly melancholy, and are no favorites

with the juvenile population ; and, in fact, not at all pleasant to us of a

larger growth. The nests of the screech owls are made in hollow trees,

of a little grass or leaves, in which three to five eggs are laid, perfectly

white and nearly globular.

Some twelve other species of these small horned owls inhabit all parts

of the world except Australia.

Sub-fam. 3. AthenincB, or Bird Owls. Facial disk imperfect ; bill mode-
rate and usually exposed ; wings and tail moderate, rounded. Tarsi and

feet moderate, sometimes long, but partially feathered. Size usually small.

Head smooth, without egrets.

The principal genus of this sub-family is Athene, which comprises

numerous species of small owls distributed throughout the globe. A species

inhabiting the island of Cuba, the A. sijit, is the smallest of all the owls,

and several others found in South America and Mexico are but little

larger.

Three species have been observed in North America, no one of which

has yet been found upon the Atlantic seaboard. In California the Athene

passerinoides, one of the smallest species, has been observed. It is about
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the size of the common bluebird, and preys almost entirely upon insects.

The most remarkable species of North America, and one of the most

curious birds of this family, is the Burrowing Owl {A. hypugea), inhabiting

western America, which lives in a hole in the ground, instead of taking up

its abode in a hollow tree like the others of these birds. It is said to make
an excavation occasionally for itself, but more commonly takes possession

of one already finished by the prairie dog {Arctomys ludoviciana), in which

it makes its nest and rears its young. One of the most singular features in

the history of this bird is that it inhabits a hole frequently in the midst of

a large village or settlement of these animals, with which it appears to live

in perfect harmony. This remark applies, however, also to various kinds

of rattlesnakes, which have a partiality for the villages and comfortable

quarters of the prairie dog, and both have been suspected of a liking for

the young of their entertainers. Travellers disagree, however, upon this

point, so that it remains unsettled whether the owls and rattlesnakes most

relish the good fare or the pleasant society of their hosts. The burrowing

owl is strictly diurnal, and devours grasshoppers and other insects, and

small quadrupeds ; according to the Indians, it retires to the depths of its

burrow in autumn, and spends the winter in a state bordering on torpidity.

Australia produces several species of this genus which are remarkable

for their large size, though in all other respects they are very similar to the

minute owls above alluded to.

Two large species, constituting the genus Ciccaba, are classed in this

sub-family, one of which, C. personata, in young plumage has a black space

around each eye, presenting the appearance of a pair of spectacles, on

account of which it has acquired the name of the spectacled owl.

Sub-fam. 4. SurnincB, or Hawk Owls. Head comparatively small, with

the facial disk imperfect ; eyes small, deeply sunk in the head. Wings

long ; tarsi short and densely feathered ; claws strong. Diurnal.

Two species only are included in this sub-family, both of which are

almost restricted to the Arctic regions, visiting only the northern parts of

the temperate zone, in both continents, during the winter. They are the

li'reat snow owl {Nyctea nivea) and the hawk owl {Surnia ulula).

The former is a large species, distinguished for its plumage of beautiful

snowy whiteness. Its tarsi and feet are so thickly clothed with plumes

that they often entirely conceal the toes, and when the bird is sitting at

rest frequently nothing but the black tips of its claws is visible. The

eves, which are very large, are of a beautiful gamboge yellow, which con-

trasts advantageously with its white plumage. This magnificent bird is

abundant in the extreme northern regions yet attained to by voyagers, and

frequently visits in winter the northern countries of both continents, but

appears to be the more plentiful in North America. It is often shot in the

neighborhood of Philadelphia during some winters, and those, too, are

frequently such winters as are remarkable for their mildness ; however,

more or less numerous specimens find their way to city markets every

winter, and it probably wanders occasionally to the southern limits of

the United States.
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The Snow Owl is often seen in Norway and Sweden, but is of rare

occurrence in France or tlie British Islands. In Ireland it appears to Ixi

of more frequent occurrence than in Great Britain.

Audubon mentions that a specimen in captivity fed upon small fishes or

pieces of fish placed in water, and Wilson also mentions having seen this

bird engaged in fishing. Its usual food is said, however, to be the northern

liares, grouse, ducks, mice, and even cariion, which it feeds upon by day-

light as well as in the twilight of the evening. It breeds in the far north,

and is said to make its nest upon the ground, and to lay three or four

white eojgs.

The Hawk Owl is another northern si)ecies, though not inhabiting

regions so far north as the preceding, nor does it proceed so far south in

its winter migrations, being very rarely found in the latitude of Phila-

delphia. Wilson's description of this curious bird is, as usual, much to the

purpose :
" This is an inhabitant of both continents, a kind of equivocal

species, or rather a connecting link between the hawk and owl tribes,

resembling the latter in the feet and in the radiating feathers around the

eye and bill, but approaching nearer to the former in the smallness of its

head, narrowness of its face, and in its length of tail. In short, it seems

just such a figure as one would expect to see generated between a hawk
and an owl of the same size, were it possible for them to produce, and yet

is as distinct, independent, and original a species as any other. It has also

another strong trait of the hawk tribe, in flying and preying by day, con-

trary to the general habit of owls. It is characterized as a bold and active

species, following the fowler and carrying off his game as soon as it is shot.

It is said to prey on partridges and other birds, and is very common at

Hudson's Bay. We are also informed that this same species inhabits

Denmark and Sweden, is frequent in all Siberia, and on the west side

of the Uralian chain as far as the Volga. This species is very rare in

Pennsylvania and the more southern parts of the United States. Its

favorite ran2;e seems to be alonor the borders of the Arctic reojions, making;

occasional excursions southwardly, when compelled by severity of weather

and consequent scarcity of food. I some time ago received a drawing of

this bird from Maine ; that and another specimen which w^as shot in the

neighborhood of Philadelphia are the only two that have come under my
notice. Of their nest or manner of breedinor we have no account."o
With this sub-family we conclude the Rapacious Birds.

Order II. Passeres.

This order contains more birds than all the other orders together. It

comprises all the birds which have feet especially formed for perching and

a general organization enabling them to live amongst trees, in which a

large majority of the species habitually pass their lives.

The claws are weak and not retractile as in the Accipitres, and the

hind toe is not only upon the same plane, but is as much capable of grasp-
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i'lig as are the others, by which character the birds of this order may at

once be distinguished from any of the others, except the Scansores, in

which, however, the arrangement of the toes in pairs is so pecuHar that no

chance of confusion exists.

The food of the Passeres consists principally of fruits or seeds and

insects, the greater part of the species being omnivorous, or eating indis-

criminately almost any description of these two classes of food which can

be most readily obtained. There are many genera, however, the food of

which is exclusively insects, and many others which never or rarely eat

anything else than seeds ; and others, again, which subsist almost entirely

upon the pulp of fruits. All these, however, admit of classification, and

will be regarded by us as constituting sub-orders or tribes.

The larynx, or organ of voice, is generally of complex structure in the

birds of this order, which contains all that are commonly known as singing

birds. There are few species which do not either sing or utter notes more

or less musical, especially during the season of courtship ; and even of those

whose voices are harsh, some are frequently capable of being taught to

imitate other sounds.

In this order the female is very generally smaller and less brilliant in her

plumage than the male. They usually live in pairs, build mostly in trees,

and I'requently display great art in the construction of their nests.

We shall divide this extensive order into four sub-orders or tribes,

viz. : FissiRosTREs, or split-billed birds, Tenuirostres, or slender-billed,

Dentirostres, or birds with toothed bills, and Conirostres, or conic-billed

birds.

Sub-Order 1. Fissirostres.

This is comparatively a small group when compared with the extensive

sub-orders of Dentirostres and Conirostres. It comprises all the birds com-

monly known by the names of Swallows, Night-hawks, Kingfishers, Tro-

gons. Bee-eaters, and some others of similar general characters.

The Fissirostres are generally distinguished by having the powers of

flight developed to the highest degree. The beak is usually short, broad,

and very deeply cleft, so that the opening of the mouth is very wide, or,

as some of the old writers express it, they are very big in the swallow.

Possessing this kind of bill they are adapted to capturing insects on the

wing, receiving them into their mouths while in full flight. There are,

however, some genera in which the characters of this group are not so

strongly marked, and in which the bill is longer and stronger and the flight

not so rapid nor long continued, but they all have the characteristic wide

mouth.

These birds subsist almost entirely upon winged insects.

Fam. 1. HiRUNDiNiDiE, OR Sw\\LLows. Bill Small, much depressed, some-

what triangular; wings mostly very long, curved; tail various, frequently

long and forked, sometimes short and truncate. Plumage compact, glossy

;

size small.

No birds are more universally or more favorably known than the

swallows. Distributed through the entire globe, and usually conspicuous
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on account of their numbers and rapidity of flight, they have found a place

in the literature of all civilized people, ancient and modern.

These birds exhibit the social instinct to an extent rarely observable.

Individuals of the same and sometimes of different species build their nests

close together, and the birds themselves are almost constantly seen in

flocks. They are very fond of frequenting the vicinity of the water, over

the surface of which they may be seen skimming for hours. In fair weather

they occasionally ascend to a great height in the atmosphere, but are

usually occupied in the lower strata.

Although the species are small birds, the swallows are sought after as

articles of food in some countries, to the neglect of those laws of common
sense which would protect birds so useful in the destruction of hosts of

diurnal insects, which are their only food. They are, however, generally

protected by public sentiment and by special enactment in some of the

states of North America. In Europe, also, they are generally much
regarded ; but in one country, Tuscany, they are placed directly beyond

protection, being classed amongst those vermin which it is always lawful

to destroy.

The swallows are eminently migratory, and show great regularity in their

periods of departure and return. In the course of several years, some

species will hardly vary more than a day or two in arriving at their nesting

places from the south. Thus the Chimney bird [Acanthylis pelasgia)

arrives in Pennsylvania from the 1 7th to the 20th of April ; the Martin

[Frogne j)itrpurea) from the 28th of March to the 5th of April ; the Barn

Swallow {Hirundo rufa) from the 9th to the 13th of April. These dates

are of course subject to some •\^ariation from the different states of the

weather, as, for instance, in case of a few days of severe cold or of a snow

storm ; but the mean results of the observations of several seasons show

surprising uniformity.

Suh-fam. 1. Hirundinince, or House Swallows. Head rather broad and

depressed ; bill short and more or less flattened and triangular, with the

sides rather abruptly compressed towards the point, gape very wide. Wings
long and pointed, first quill longest ; tail usually forked ; tarsi short ; toes

rather long and slender. Size small.

The true swallows are more beautiful in their plumage and more graceful

in their movements than any other birds of this family. Several species

occur in North America, the largest and most conspicuous of which is the

Purple Martin, or House Martin, as it is frequently called from its sociable

and familiar disposition (Prognepurjmreo). It is spread abundantly through-

out the United States in the summer, spending the winter in South America.

It is an universal favorite with the American population, and comes con-

fidently to take possession of the little boxes or other habitations every-

where provided for its accommodation, as a sort of compensation for which

it drives away all the hawks disposed to visit the establishment, destroys

numerous insects injurious to vegetation, and, it may be added, if its box

\s near the house of its protector, is as good as an alarm clock to awaken

:Jm precisely at daybreak, by its incessant though not unpleasant chattering.
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As the bluebird is the first to make its appearance in the spring and has

the same partiaUty for a ready made domicil, the martin frequently finds

himself anticipated and his right of possession stoutly resisted ; he is, how-

ever, generally successful, though often not without a stubborn contest.

When forced to seek a habitation for himself, the martin selects a hollow

tree, in which he constructs his nest, w^iich, as is the case with most of the

swallows, is formed principally of mud gathered from the neighboring ponds.

The eggs are pure white.

The other species of American swallows may all be included in the

genus Hij'undo, although otherwise arranged by some naturalists.

The Cliff or Republican Swallow^ (H. lunifrons) is one of the most

remarkable. A curious feature in the history of this bird is the fact that

it has spread over the Atlantic States only at a late period. It has been

long known in the valley of the Mississippi, but has only extended itself

eastward within fifteen or twenty years. It was not until about 1840 that

it was known in Pennsylvania except as a rare straggler, but it has since

then become common, and in some districts abundant, hundreds being

sometimes found nesting along the eaves of a single barn, which is a

favorite locality. The nest is built entirely of mud, and is universally

noticed on account of its singular shape, which is similar to that of a gourd,

with the entrance at the smaller end and curved dow^nwards. A lining

of grass completes it, and three to five eggs are the usual contents.

The Barn Swallow {H. rufa) is the most common and best known

species. The birds of this species build their nests in nearly all barns, or

other large outhouses, in the Northern States, to which they can gain

admittance, and it very rarely happens during the summer months that

they are not observable in almost any landscape. This species is a great

favorite.

The Swallow^ of Europe, H. rustica [pi. 103; fig. 7), is very similar to

the common American species.

Another common species is the white bellied swallow [H. bicolor),

though not so w^ell known and constantly observed as the last.

The violet green swallow {H. thalassina), a species inhabiting the

western slope of the Rocky Mountains, is the most beautiful of the Ameri-

can species. The bank swallow^ (H. riparia) derives its name from its

predilection for streams of w^ater, in the banks of which it excavates a hole

and constructs its nest. The rough winged swallow {H. serripennis) has

much the same habits, though it sometimes makes its nest in other places,

such as the crevices in large walls, abutments of bridges, or the like.

Suh-fam. 2. Cypselince, or Swifts. Bill less flattened than the preceding,

longer, and with the margins inflexed and somewhat gaping. Wings very

long, curved ; tarsi short; feet small and w^eak. Tarsi generally feathered
;

tail various, sometimes forked, often truncate. Size small.

A sub-family composed of numerous species of birds found in all parts

of the world, and usually known as Swifts on account of their extraordinary

rapidity of flight. The Chimney Swallow, or Swift of the United States

(Cypselus pelasgius), is a good example of the birds of this group. It
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arrives in the United States early in May, and is distributed throughout

the entire Union. The birds of this species build their nests exclusively

in unoccupied chimneys, for which they have, of course, abandoned the

locations used by them prior to the introduction of chimneys into this

newly settled country, previous to which memorable event they appear to

have been quite content with such accommodations as were afforded by

hollow trees. It is very remarkable, however, that these birds have, with-

out any exception whatever, uniformly adopted the chimneys as fast as

the settlement of the country has proceeded ; and that, at this time, in the

thickly populated Northern States, though this species is abundant, not a

single pair have been observed to resort to the woods in many years. It

is an exceedingly active little bird and a very fast flyer, and is known

to the whole population of North America.

In Europe, two large species are found. They are about the size of the

American purple martin, which is a namesake of the European species.

The black martin of Europe {Cypselus apus) is very common, and, though

so much larger, resembles the chimney swallow, though it builds its nest

much like the swallows in old buildings or the crevices of rocks. The other

species, the alpine martin, C. melba (pi. 103, fg. 8), is not so common, being

restricted to the mountainous districts of the continent, where it makes its

nest and rears its young.

The little birds which construct eatable nests are arranged here. They
compose the genus Collocalia, and are among the smallest of the swallow

family. The nests of several species are cooked in a great variety of

styles by the Chinese and Japanese, and are highly esteemed.

Several species found in India (genus Macropteryx) are remarkable for

beauty of plumage and gracefulness of form.

Fam. 2. Caprimulgid^e, or Goatsuckers. Bill very small and generallv

weak
;
gape very wide and extending beneath the eye. Tarsi and feet

very short ; toes long and sometimes strong. Plumage soft and loosely

imbricated.

This extensive family of birds is well represented by the common Whip-
poor-will and Night Hawk. It is composed exclusively of birds which like

them prefer the twilight of the evening, or even the darkness of night, in

which to pursue their prey or attend to the business of courtship and rear-

ing their young.

The birds of this family are found in all parts of the world.

Suh-fam. 1. Caprimulgince, or Night Hawks. Bill short and broad at

base, with the gape extending under the eye, and furnished with a series of

bristles on each side. Wings long and pointed : tail rather lengthened,

mostly rounded, or sometimes deeply forked. Tarsi short and usually

clothed with velvet-like feathers ; toes long, the middle one of which is

always armed with a serrated claw. Size small.

The species of this sub-family, which comprises the true CaprimulgidcB,

are scattered over the entire globe, and, although not numbering many
species, are yet sufficiently numerous in point of individuals to be univer-

sally known. They feed on moths and beetles, which they catch wilh
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great dexterity on the wing in the dusk of the evening. They usually

spend the day like the owls in the darkest recesses of the forest. Incuba-

tion is generally performed upon the ground ; no nest is constructed, but

a dry, sheltered spot only selected, wherein two eggs only are deposited.

There is but one w^ell established European species, which is the Capri-

mulgus europcBus, and even it is not very common. It partakes exclusively

of the general habits of its sub-family.

The species best know^n in North America is the Whip-poor-will, so

called from its very remarkable note. " These notes," says Wilson, " seem
pretty plainly to articulate the words which have been generally applied

to them, whip-poor-will, the first and last syllables being uttered with great

emphasis, and the whole in about a second to each repetition ; but when two

or more males meet, their whip-poor-will altercations become much more
rapid and incessant, as if each were striving to overpower or silence the

other. When near, you often hear an introductory click between the notes.

Towards midnight they generally become silent, unless in clear moonlight,

when they are heard with little intermission till morning." A much larger

species, the Chuck-wills-widow, so called also from its note, inhabits the

southern part of the United States.

Many species of this sub-family are found in all parts of the world.

The common European species, C. europcEus {pi. lOS, fig. 6), resembles.

to some extent, in general appearance and habits, the whip-poor-will, though

it is almost without voice.

Suh-fam. 2. Podargince, or Large Night Hawks. Bill short, curved at

the point, very strong, gape enormous ; base of the bill with projecting

plumes, but without bristles. Tarsi and feet short, and comparatively

weak ; tail rather long. Wings moderate. Size large.

These extraordinary birds are the largest of this family, many of the

species being as large as the common crow. On account of the unusual

broadness of their heads, and consequent wideness of their mouths and

throats, they present a very grotesque and singular appearance.

The genus Podargus, which embraces the greater number of the species,

is confined to Australia and some other of the most southerly islands of the

Pacific ocean. In Australia the largest species {P. cinereus) lives in thick

woods, venturing out on the wing only in the evening. It lives upon

winged insects, and has been named by the colonists, in imitation of its

note, " More pork." Another genus (Batrachostomus) is found in the

interior of India.

In America the singular genus Steatornis is found. It contains one

species only, which was discovered in caverns in South America by the

celebrated Humboldt, and is remarkable for possessing a strongly hooked

bill and other rapacious characters, showing a close affinity to the owls.

It is said, however, to subsist upon fruits, and that it is eaten by the

natives. Another American genus is Nyctihius, which contains several

large species inhabiting South America, of which may be mentioned the

N. grandis, a species as large as a hen.

Suh-fam. 3. Podagerince. Bill much depressed, with the culmen curved
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and compressed on the sides to the tip, gape furnished usually with bristles

or hairs. Wings long and pointed. Tail ample, sometimes long ; tarsi

short, partly covered, sometimes bare. Size small.

In this sub-family we arrange the American night hawks {CJiordeiks),

of which one species only inhabits the United States, altliough several

others are found in Mexico and South America.

The long-shafted night jar of Africa {Macrodipterix longipennis), which

belongs to this sub-family, is remarkable for having a plume, which is

sometimes five times tiie length of its body growing out of each wing.

This gives the bird, especially when flying, a very curious appearance, and

its use is entirely unknown. Several species of another genus [Podager)

are found in South America.

Fam. 3, CoRAciAD^, OR RoLLERs. Bill morc or less lengthened and

broad at base, compressed, with the tip hooked ; winojs long and powerful
;

tail rather short, but with the two external feathers frequently much
lengthened ; tarsi and feet short.

A family composed of a few birds strictly confined to the Old World.

They are all remarkable for beauty of plumage and elegance of form.

Sub-fam. 1. Coraciance, or Rollers. Bill moderate, straight, upper man-
dible slightly longer; nostrils basal, oblique, linear. Wings moderate,

pointed ; tail long, wide, with the lateral feathers frequently lengthened
;

tarsi short
;
gape wide. Size moderate. All the species with gay colored

plumage.

This is a small sub-family of beautiful birds which are found in Africa,

Asia, and the larger Pacific islands. Their plumage is almost invariably

of brilliant colors, and usually contains more or less green or blue of the

richest hue. One species occasionally visits Europe, Coracias garrula

{pi. 99, fig. 3), where it is much sought after by collectors as one of the

few bright plumaged European species. The most common species in

collections is the Bengal roller (C hengahnsis), skins of which are brought

abundantly from India, where it is common. The food of the rollers

consists of both fruits and insects, the latter of which they catch after the

manner of the flycatchers.

Sub-fam. 2. Todince, or Todies. Bill lengthened, much flattened, slightly

compressed towards the tip, which is rounded ; nostrils lateral with the

opening exposed. Wings short and rounded ; tail moderate, emarginated.

Tarsi long, slender ; toes moderate. Size small.

A sub-family consisting of a few small birds found in tropical America.

They are represented as being dull and stupid little birds, living upon
grasshoppers and other insects, and partaking much of the habits of some

of the flycatchers. The most common species is the Todus viridis, which

is a beautiful green bird with a scarlet throat. It is said to construct a

curious bag-shaped nest, composed of wool and with a narrow entrance.

Sub-fam. 3. Eurylaimince, or Bnatbills. Bill large and extremely broad

at base, curved and gradually compressed to the tip ; nostrils lateral,

exposed ; wings moderate ; tail moderate ; tarsi short. Size small.

India is the country of this sub-family. It contains a few species only
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of handsome birds, with remarkably wide and strong bills which are said to

be used in the capture of coleopterous insects, upon which these birds

subsist. No one of the species is very common in collections, though the

Eurylaimus nasutus is frequent. It lives in the retked and shaded

jungles, where it constructs a pendent nest, usually in the neighborhood of

the water.

Suh-fam. 4. Momotince, or Motmots. Bill long, elevated, and broad at

the base, with the sides compressed, and the margins serrated. Wings
short, rounded ; tail long, graduated, with the two middle feathers usually

much the longest, and generally with their shafts bare for a considerable

distance ; tarsi and feet moderate. Size moderate, much larger than

either of the two last sub-families ; colors brilliant.

This is a sub-family consisting of some twelve or thirteen species of

beautiful birds, which are restricted to the warmer parts of America.

They prefer the shades of the forest, but seem occasionally to frequent

des-erted or dilapidated buildings. They feed indiscriminately upon fruits,

snakes, lizards, and insects, which are taken with the point of the bill and

tossed upwards to be caught in the extended mouth. It is said that they

also rob the nests of other birds. The Brazilian motmot {Momotus

hrasiliensis) is the most common species, being very abundant in Brazil

and other countries of South America. Several species have been found

in Mexico and the West Indies.

Fam. 4. Trogonid^e, or Trogons. General form stout, but rather

graceful. Bill short, strong, broad at the base, with the tip hooked

;

nostrils basal generally, and concealed by the projecting feathers. Plumage

very beautiful.

This family is composed of a few genera of handsome birds, most

numerous in tropical America and Asia, one species alone having been

found in Africa.

Suh-fam. 1. Trogonince, or true Trogons, of America. Bill short, strong,

with the base very broad and nostrils concealed; wnngs short; tail ample,

sometimes long ; tarsi short and feathered
;
plumage of the head frequently

elongated and crest-like. Colors brilliant metallic green and red.

These splendid birds are peculiar to tropical America. They are

represented by travellers as solitary and quiet birds, remaining within the

dense foliage of the tropical forests, and feeding upon both fruits and

insects. Beetles are their favorite food, upon which as well as berries they

dart in the manner of swallows. Incubation is performed in hollow trees,

in which no nests are built, but the eggs are laid upon the bare wood.

About thirty species of the Trogons are known to inhabit South

America and Mexico, all of which possess much beauty of plumage ; but

there is a small genus (Calarus) remarkable for the great length of the

upper tail-coverts, which are amongst the most splendid of birds. The C.

resplendens is a species found in Yucatan, and is the bird alluded to by

Stephens as having been considered sacred by the ancient inhabitants of

that country. It has the tail-coverts developed to several times th length

of its body, and the whole plumage of the most beautiful metallic green
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imaginable. Another species, C. auriceps, is common in the north of

Brazil, and in addition to the beautiful green of the plumage of its body, it

has the head of splendid goldeji, almost appearing to be gilded artificially.

The o-enus Trogon, T. viridis (pi. 97, fig. 7), and the Curuc-ui, T. curucui

{pi. 97, fig. 6) are common in collections.

Sub-fam. 2. Harpactincr,, or Asiatic Trogons. Bill stronger than in tlio

preceding, both mandibles notched at their tips ; nostrils partially covered :

tarsi slightly feathered, short; anterior toes united. Colors gay, usually

brown or reddish, fulvous, and scarlet.

India and the Malay Archipelago are the countries of the birds of this

sub-family. They are showy, but not so splendid as their American

relatives, though they appear to be very similar in all other respects.

They are usuall}^ noticed sitting quietly on a dead tree, occasionally

darting after an insect and returning to the same position, or v/andering

about from tree to tree. Harpactes malabaricus, rutilus, and diardii, are

amongst the most common species ; while one large species, H. gigas, well

established as havinir been known to the older ornitholosjists, is unknown

in modern collections.

One species only, which constitutes a genus of its ow^n, has been found

in South Africa; it is the Apaloderma narina, and it appears to differ in

no respect from the general characters of the Trogons.

Fam. 5. Alced[nid^. General form, short, thick, and strong. Bill long.

and mostly adapted to striking as well as seizing their prey. Wings
generally moderately strong ; tail generally short ; tarsi short ; toes long.

A very extensive family, composed of the kingfishers, puff-birds, and

jacamars, distributed amongst a large number of genera. They inhabit all

])arts of the world, and far the greater part show a disposition to frequent

the vicinity of w^ater.

Sub-fam. 1. BucconiiKB, or Piiff-birds. Bill rather long, elevated, and

broad at the base, with the tip curved and frequently emarginated or

fissured. Wings mostly rather short ; tail moderate ; tarsi short, covered

with scales. Size various, never large
; plumage plain.

The birds of this sub-family derive their name from the habit of raising

or puffing up their profuse plumage, which, it appears, is more or less the

«ase in all the species. Southern America is their native country, and

their habits appear to be very similar to those of the birds of the last

sub-families. They live upon coleopterous and other insects, which they

capture upon the wing.

Bucco macrorhynchus [pi. 97, Jig. 8) is the best known species. Monasa
tranquilla and leucops are, however, common in collections of South

American birds.

Sub-fam. 2. Halcyonince, or Broad-billed Kingfishers. Bill broad, long,

and nearly quadrangular, with the lateral margins straight, or curved

slightly upwards. Wings broad, short, and rounded ; tail moderate ; tarsi

very short, robust. Size various
;
plumage generally containing more or

less blue and green colors.

This sub-family may be said to comprise the kingfishers which frequent
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salt water. All parts of the world, except America, are inhabited by these

birds. Australia produces a genus (Dacelo) which contains the largest

species of this sub-family. They feed upon small quadrupeds, reptiles,

insects, and other animals, and are remarkable for a peculiar gurgling

laugh, from which the colonists have named the commonest species " the

laughing jackass."

The genus Halcyon comprises about fifty species, which are mostly

found in Africa and India, and the islands of the Indian and Pacific oceans.

These birds live exclusively^ in the immediate vicinity of the water, from

the animals inhabiting which they derive their subsistence.

The black-capped kingfisher of India, H. atricapilla [pi. 103, fig. 3), is

one of the most common species, though many others are common in

collections. The birds of this group are said to nestle in hollow trees.

Suh-fam. 3. Alcedinince, or Narrow-hilled Kingfishers. Bill very

straight, compressed, and sometimes slender, points of both mandibles

acute, commissure straight. Wings and tail short ; tarsi very short, but

robust; toes very unequal, the two anterior of which are united. Size

small ; colors of plumage more or less blue and green.

The birds of this sub-family, though not constituting so many species as

are contained in the preceding, are more generally diffused over the entire

surface of the temperate and torrid zones. They may be considered as the

fresh-water kingfishers in distinction from the HalcyonidcB, as they are

found only in the vicinity of rivers or small streams, upon the fishes

inhabiting which they live. In the banks of those streams these birds

excavate holes, frequently of considerable depth, in which they construct

their nests and rear their young.

The common European kingfisher, Alcido ispida {pi. 103, fig. 5), belongs

here. It is a very pretty little species, found sparingly throughout the

continent, inhabiting the banks of small streams, and usually seen perched

upon a small bough overhanging the stream, whence it darts upon such

fishes as expose themselves to its keen vision. About twenty other

species, more or less related generically to the common European species,

are found in Asia and Africa. Some species of the latter country are

quite diminutive, being not larger than the North American wren.

All the American kingfishers belong to the genus Ceryle, which contains,

however, species from other parts of the world. There are about ten

American species, the only one of which found in the United States is the

common belted kingfisher [C. alcyon). This bird is distributed throughout

the United States, and being the only species of its kind found in the north is

universally known. It is constantly to be seen along the courses of brooks

or creeks, ready to seize upon the small fishes which ai^e its favorite food.

The nest is constructed in a hole in the bank of the stream, and this

species is said to breed for several successive years in the same nest.

Several species have been found as far north as Mexico, though they are

all common in South America. The C. amazona is one of the most

common, and has very handsome silky green plumage ; others have,

hovvxver, much the same. The giant kingfisher of authors {C. torquata) is

528



AVES. 325

one of the largest of this family, and appears to be common in Brazil ; while

the little American kingfisher (C amerlcana) is one of the smallest. It

also is found abundantly in South America, and has recently been

discovered in Texas. Several species are known to inhabit Mexico, and

some large species inhabit India and Africa. The great Java kingfisher,

C. javanicus (pi. 10S,Jig. 4), is one of the most common.

Suh-fam. 4. GalhulincB, or Jacamars. Bill very long, straight, and

pointed, greatly compressed, culmen sharp ; wings short ; tail more or less

lengthened, and usually graduated. Tarsi short, feathered ; feet weak
;

toes usually two before and two behind. Size small
;
plumage usually

brilliant metallic green.

A sub-family, composed of about a dozen species of brilliantly colored

and peculiar looking little birds, exclusively confined to South America

and the West Indies. They inhabit damp places in the forests, and are

said to subsist entirely upon insects, which they devour after having

divested them of their wings and other hard parts. These birds breed in

holes in trees or in the banks of streams in the manner of kingfishers.

Several species are common in collections : they are the green jacamai

{Galbula viridis), the white-bellied jacamar (G. alhirostris), and others.

One of the most beautiful is the largest species known ; it is called the

grand jacan^ir, and is found in the interior of South America, though

nothing respecting its history or habits has been reported by travellers.

A recently discovered species of this sub-family, a very modest and

unpresuming bird apparently, is remarkable for having had given to it one

of the longest of ornithological names, Jacamaralcyonides leucotis.

Fam. 6. Meropid^, or Bee-eaters. A family composed of birds exclu-

sively inhabiting the warm regions of the Old World, and universallv

knowai by the name of " bee-eaters." They form one sub-family only, as

below.

Suh-fam. Meropince. Bill long, curved, slender and pointed, compressed.

and with the tip very acute ; wings long, pointed, secondary quills

emarginated ; tail long, broad, usually with the two middle tail feathers

longest. Tarsi short, strong ; toes long ; claws moderate. Size small
;

plumage generally green.

This sub-family contains about forty species of birds found almost

exclusively in Asia and Africa. They are migratory in their habits, and

one species occasionally visits northern and central Europe ; it is the

common bee-eater {Merops apiaster). All the species are said to subsist

entirely upon insects, which they catch upon the wing with great dexterity,

and in pursuit of which they skim over the surface of the ground like

swallows. Nearly all the species are handsome little birds with green and

yellow^ plumage, and several are very commonly brought from India and

Western Africa. The Indian species usually met with are the green

bee-eater {Merops viridis) and the Java bee-eater {M. javanicus) ; from

Africa we frequently have the swallow bee-eater (M. hirundinaceus), the

red-throated bee-eater {M. ruficollis), and many others. One species has

been discovered in Australia, M. ornatus.
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Sub-Order 2. Tenuirostres, or Slender-billed Birds.

Bill always slender, generally long and curved ; tongue usually with a

fascicle of slender hair-like filaments at the point. Size generally small.

This tribe contains the smallest of all birds.

The length and slenderness of the bill are the peculiar characters of this

group, which is composed of birds found in all parts of the world. Nearly

all the species are supposed to derive their subsistence, in a measure, from

the necta;i' of flowers, though it is quite certain that very many of them
capture small winged insects also. There is scarcely a species in this

group which does not possess elegance of form and beauty of plumage.

Fam. 1. UpupiDiE, or Hoopoes. Bill lengthened, slender, generally

curved, compressed ; wnngs long, rounded ; tail generally long and ample
;

tarsi generally strong and short ; feet strong. Size rather large.

A family containing some of the most magnificent of birds. They are

restricted to the old world, and are said to feed upon succulent fruits and

the juices of flowers.

Sub-fam. 1. Upupince, or Hoopoes. Bill lengthened, slender, and greatly

compressed. Wings and tail more or less long and rounded ; tarsi strong

and usually short ; toes long, strong, claws strong and curved. Size rather

large, generally crested.

The species of this sub-family are restricted to the old world. The

Hoopoe of Europe (Upupa epops) is its representative in that continent.

It derives its name from its note, and is very common in the south during

the summer.

There are several other species of Hoopoes inhabiting Africa and India.

In Africa is also found the genus Irrisor, which belongs here, composed

of a considerable number of very handsome dark plumaged birds, generally

of elegant form and with long graceful tails. They are found throughout

the entire continent of Africa and live in trees, creeping among the

branches in search of insects, which with fruits compose their food. They

roost and breed also in the holes of trees. Irrisor erythrorhynchus and

melanorhynchus are the most common species. Several species are found

in Liberia and other countries of Western Africa.

Sub-fam. 2. Epimachince, or Plumed Birds. Bill long, rather strong,

curved margins obtuse and tip acute ;
wrings moderate, rather rounded ;

tail various, generally even or graduated. Tarsi more or less strong, long,

and usually covered with scales ; toes long and strong, hind toe armed with

a strong claw. Size rather large. Colors dark in the males and very

beautiful.

Nearly all these beautiful birds are found in the island of New
Guinea, one species only in New Zealand, and one in Australia. Though

long known to naturalists, and known also extensively on account of the

trade in their skins, which the natives of New Guinea have maintained for

centuries, their habits and history are entirely unknown. The Epimachus

superbus is common in collections, and is frequently met with in ornamental

cases of stuffed birds. It has very fine, black, velvet-like plumage, with

a curious breast-plate, or rather apron, of detached feathers, which are

530



AVES. 32;

of splendid metallic green. Amongst traders these are usually confounded

with the Paradise birds. Epimachus magnificus and resplendens are other

very beautiful species.

Sub-fam. 3. ParadiseincB, or Paradise Birds. Bill strong, slightly curved

only, compressed, tip notched ; wings moderate, rounded ; tail various ;

tarsi and feet strong, sometimes short ; toes long ; strong claws, curved and

acute. Sides of the body, breast, tail, and sometimes the head, generally

with long and very ornamental plumes. Size rather large.

The Paradise birds are, perhaps, the most beautiful of birds. They are

peculiar to the large island of New Guinea, in the forests of which they

live on the tops of the highest trees, and subsist upon fruits and insects. It

is said that they have loud and unpleasant notes, somewhat like those of

the crow family ; but little is known, however, of their history.

The greater and lesser Birds of Paradise, Paradisea major and minor

{pi. 99, Jig. 4), are the species most common in collections, though the king

paradise bird, P. regia {pi. 99, fig. 5), is frequent. The other known species

are, the red-plumed {P. rubra), the magnificent (P. magnifica), the superb,

P. superba {pi. 99, fig. 6), the six-shafted, P. sexsetacea {pi. 99, fig. 7), so

called from the curious appendages of that number growing from the sides

of its head, the republican (P. respublica), and Wilson's paradise bird

(P. wilsonii). From the two first species (the greater and lesser paradise

birds) the plumes worn in ladies' head-dresses are obtained, and their skins

have been articles of merchandise for centuries.

Fam. 2. Nectarinead^, or Sun Birds. Bill more or less lengthened,

slender, and curved ; wings generally short and incapable of long-continued

flight ; tail usually moderate, generally short and truncate, sometimes long

and graduated. Tarsi and feet moderate, generally rather weak.

A very numerous family of birds, nearly all of which are of very small

size and distinguished for brilliancy of plumage, in which they are only

excelled by their immediate relatives, the humming birds. The species are

most abundant in Asia and Africa.

Sub-fam. 1. NectarinincB, or Sun Birds. Bill slender, curved, compressed,

and with the tip entire, acute ; nostrils basal, with the opening closed by a

membrane. Wings moderate, rounded ; tail generally lengthened, but

frequently truncate. Tarsi usually moderate or weak. Size small ; colors

of plumage usually metallic and very showy.

This sub-family consists of about one hundred and fifty species of beau-

tiful little birds, which are restricted to the tropical countries of Asia and

Africa, and are known by the universal name of sun birds, though the

American colonists of Western Africa call them humming birds. They

are usually seen in pairs or in small flocks, and fly with a tremulous or

humming noise like the humming birds, which in most respects they appear

to resemble. They feed principally upon minute insects, and are said to be

fond of spiders, for which they search in the crevices of the bark of trees.

Many species are found in Liberia, some of which are exceedingly beautiful,

such as the Senegal sun bird {Nectarinia senegalensis), the red-backed sun

bird {N. cuprea), and many others.
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A variety of species inhabit India, of which the most common appear to

be the N. zeylonica, mahrattensis^ and others.

Sub-fam. 2. Ccerehince, or American Creepers. Bill generally rather

short, wide at the base, curved or sometimes nearly straight, sides com-

pressed. Wings long and pointed ; tail short, usually even ; tarsi short

;

feet moderate. Size small. Colors usually blue or green and showy.

A sub-family of beautiful little birds peculiar to South America, said to

feed upon the minute insects which frequent expanded flowers, about which

they are observed to fly in the manner of humming birds. Their nests are

suspended from the branches of trees, pear-shaped, composed of grass and

woody fibres woven together, and with a tubular entrance from below.

This mode of construction warrants security from monkeys, serpents, or

other depredators.

There are about twenty species of these birds, the most common of

which are the Ccereha cyanea (pi. 102, fig. 9) and coerulea, the Dacnis

spiza, a beautiful green bird with a black head, and the Certhiola fiaveola.

Fam. 3. Trochilid^, or Humming Birds. Bill generally long, very

slender, usually curved but sometimes straight, with the lateral margins

of the upper mandible dilated. Wings generally long and flattened in a

peculiar manner ; tail usually ample, truncated or cuneated ; tarsi and feet

usually very small and weak. Size very small.

The most diminutive birds in existence, and among the most beautiful.

Swainson gives the following description in Lardner's Cyclopaedia, Birds II.

page 146, in his usual forcible and pleasant manner. *' In speaking of these

charming birds, the naturalist is almost tempted to abandon that didactic

style best suited to his subject, and to clothe his information in the language

of poetry
;
yet both must fail in conveying to the mind an adequate idea

of their surpassing beauty. The rainbow colors of the most resplendent

gems are here superadded to a living form which in itself is exquisitely

graceful and animated in all its movements. The flight of these pigmy

birds is so rapid as to elude the eye ; for a few moments they may be seen

hovering over a flower, but as soon as they have supped its sweetness they

vanish in an instant ; they may, in truth, be said to ' come like shadows, so

depart.'
"

This celebrated family of birds is exclusively American and very nume-

rous, there not being less than three hundred species now known, to which

almost every traveller in South America yet makes additions.

Sub-fam. 1. Grypince, or Wedge-tailed Humming Birds. Bill long,

slender, and curved throughout its length ; culmen of the upper mandible

distinctly keeled, tip acute, lateral margins dilated and overlapping the under

mandible ; wings long and pointed ; tail long, broad, and generally cuneated
;

tarsi short and very slender. Colors generally plain, not metallic.

About thirty birds compose this sub- family. They are very distinct from

the other sub-families of Humming Birds, and are nearly all remarkable for

their plain plumage and long tails. They inhabit all parts of South America,

but one genus (Oreofrochilus, Gould) contains species which are found

only in the Andes, immediately below the line of perpetual snow.
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Sub-fam. 2. TrochiUnce, or true Humming Birds. Bill usually long,

straight, or slightly curved, and very slender ; wings long, pointed ; tail

various, generally truncate, sometimes rounded ; tarsi and feet very short

and weak ; toes long and slender. Size small
;
plumage more or less

metallic and very beautiful.

This sub-family contains about one hundred species of humming birds,

nmongst which are some of the most beautiful little birds in existence.

The mango {Trochilus mango), the swallow-tailed (T. macrourus), the

emerald (7'. glaucopis), the long-tailed Jamaica humming bird (T. polytmus),

a magnificent species, the topaz (T. pella), the evening humming bird

(T. vesper), and many other splendid species belong here.

They are exclusively restricted to South America and the West Indies,

except the Mango, which has been found in Mexico and may be classed

as a North American bird.

The ruby topaz, T. moschitus {pL 99, Jig. 8), a splendid and common
species, the magnificent T. ornatus {pi. 99, fig. 9 a), De Lalande's hum-

ming bird, T. delalandii (pi. 99, fig. 10), and some others, are common in

collections. The crested humming bird, T. cristatus (pi. 99, fig. 12), and

the smallest humming bird, T. minimus (pi. 99, fig. 11), are more rare.

The latter is the smallest of all known species.

Sub-fam. 3. Mellisugince, or straight-billed Humming Birds. Bill usually

lengthened, slender, and straight ; wings long, pointed ; tail various, mostly

truncate, sometimes with the two middle feathers or the two external

feathers long; tarsi and feet short and weak. Colors usually very brilliant.

The species of this sub-family are diffiised over the entire tropical and

temperate regions of America, though the much larger portion of them

exclusively inhabit the southern countries of this continent.

The common humming bird, T. colubris [pi. 99, fig. 9 ^), belongs here, and

is the only species the history of which is well known. It appears in the

'northern part of the United States from the beginning to the middle of

May, and was observed by Dr. Richardson in the fur countries of the

north, bordering upon the Arctic circle. The nest is built upon the project-

ing branch of a tree, and is very artfully constructed and covered with

moss or with lichens, giving it much the appearance of a knot upon the

branch where it is located. Within are laid copious quantities of the pappus
or down of plants, forming a soft and very suitable bed for the reception of

the diminutive eggs. These are generally two only, and are hatched in

the short space of ten days.

One of the most remarkable qualities of this little bird is its groat

pugnacity : the male does not hesitate to attack other birds much larger

than himself, and has even been known to challenge the king-bird or the

martin, the latter of which he sometimes compels to retreat. To man this

bird shows little aversion, quietly hovering around its favorite flowers when
so nearly approached as almost to be caught in the hand. It frequently

enters at the windows of houses and is causfht. Both old and vouns: are

soon reconciled to confinement. In a very short time they will feed freely

vipon diluted honey, or sugar and water, and suffer themselves to be
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approached, or even touched, without showing signs of alarm. The male

only of this humming bird has the brilliant gorget on the throat.

Several other species have been observed as far north as California, of

which we ma}- mention the Anna humming bird (T. anna) and the rufous

humming bird (T. rufus).

The latter is supposed to proceed on the western side of North America

nearly to the region of perpetual ice. It is abundant on the Columbia river,

and was observed by the celebrated naturahst Nuttall, engaged in the

duties of incubation, in the latter part of May. " The female was sitting

upon two eggs of the same shape and color as those of the common species.

The nest was also similar, but somewhat deeper, made of the same downy
substances, and coated with lichens. At my approach the female came

hovering round the nest ; and soon after, when all was still, she contentedly

resumed her place."

There are from one hundred and fifty to two hundred species of humming
birds in this sub-family, nearly all of which, we may say, are confined to

South America. Several very handsome species fre, however, known to

inhabit Mexico.

The giant humming bird (T. gigas) is arranged here. It is the largest

species known, being nearly as large as the orchard oriole. The sword-

billed humming bird is worthy of being mentioned on account of its exces-

sively long bill, which considerably exceeds the length of its body. It feeds

upon insects which frequent the flowers of Bignonia (trumpet flowers) and

other plants which have very large tubular flowers, for which its bill is

admirably adapted. The white-necked hummingbird, T. albicollis {pi. 102;

fig. 1), is a common species.

The birds of this sub-family seem to prefer the northern parts of South,

and probably will be discovered to be numerous in Central America.

Fam. 4. MELFPHAGiDiE, OR HoNEY-sucKERs. Bill generally long, curved,

and acute, tip sometimes emarginate ; wings moderate or rounded ; tail

mostly long and broad ; tarsi rather short and strong ; toes long. Tongue

extensile and furnished at the tip with a fascicle of short, slender fibres.

A small family of birds, peculiar to Australia and the adjacent islands.

Sub-fam. 1. Myzomelince, or Honey-creepers. Bill long, slender, and

curved ; wings short ; tail short and emarginate ; tarsi and feet moderate,

rather slender ; claws curved, acute.

These are observed to frequent the flowers of various species of plants

indigenous to the continent of Australia, and are represented as feeding upon

their secretions as well as upon the small insects which abundantly infest

them. Whilst occupied in this pursuit, they may be seen clinging to and

hanging from the flowering branches in a variety of attitudes. Their flight is

rapid, and occasionally at a considerable height in the air. These birds are

not common in collections. Myzomela sanguinolenta, Glyciphila melanops,

and some others are, however, frequently brought by travellers and collectors.

Sub-fam. 2. Meliphagince, or Honey-eaters. Bill long, slender, and

usually acute ; wings moderate, rounded ; tarsi short, strong ; toes mode-

rate, sometimes strong ; claws curved, acute.
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This sub-family is composed of nearly one hundred birds, the majority

of which are restricted to Australia, and much resemble the preceding in

general characters and habits. In addition to the food of the birds of

that sub-family, some of the species of the present eat berries and other

fruits.

The Tropidorhynchus corniculatus is one of the best known species of

Australian birds. It has received from the colonists the significant but not

very poetical name of " Leather-head," from the baldness of the part

alluded to.

About a dozen species, constituting the genus Phyllornis, which are

arranged here, inhabit Java and other islands of the Indian Archipelago.

They are mostly clothed in plumage of a beautiful green or blue color, and

appear to be abundant in those localities.

ISub-fam. 3. Melithreptince. Bill short, somewhat conic, compressed

towards the tip, which is curved ; wings more or less long ; tarsi short and

strong ; toes long ; claws moderate.

A group of about twenty birds, strictly peculiar to Australia. Their

habits and manners appear to be very similar to those of the preceding sub-

families, though they appear to be more insectivorous. For the purpose

of capturing insects they frequent flowering plants, and occasionally are

observed on the ground in the pursuit of beetles and other similar insects.

The Psophodes crepitans, which belongs here, is one of the common birds

brought in collections from Australia.

Fam. 5. Certhiad^e, or Creepers. Bill long, slender, more or less

curved ; nostrils small ; wings usually short and rounded, sometimes rather

pointed. Tail various, frequently terminated in abrupt points ; tarsi and

feet generally rather strong.

These are the Creepers, Nuthatches, &c., some species of which inhabit

the northern, but the much larger portion the southern regions of the globe.

They are generally of small size, and resemble, in some respects, the scan-

sorial birds (woodpeckers, &c.).

Sub-fam. 1. FurnarincB, or Oven Birds. Bill rather long, curved,

frequently compressed ; wings short, rounded ; tarsi and feet strong ; toes

long. Tail broad, rounded, the feathers of which are frequently terminated

in soft points.

This sub-family consists of about thirty birds, which have obtained the

name of oven birds from their constructing nests somewhat of the shape

indicated by the name, which are generally built in an exposed situation,

as on the dead branch of a tree, or sometimes in the immediate neighbor-

hood of houses or other buildings. When finished, it has the appearance

of an oven several inches in diameter, with the entrance in the side. There

are, however, several species of this sub-famiiy which construct nests of

the ordinary description, and some which live almost exclusively upon the

ground, and make their nests in holes.

The birds here classed are exclusively found in South America and the

West Indies. Furnarius riifus, Lochmias squamatula, and some others,

are common species.
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Suh-fam. 2. Synallaxince, or Sharp-tailed Creepers. Bill rather short and

strong ; frontal feathers rather rigid. Wings very short and rounded ; tail

broad, more or less lengthened, and usually graduated or cuneated, with

the tips of the feathers lanceolate. Tarsi and feet large and strong ; claws

acute.

Another sub-family of birds peculiar to South America and Mexico, and

which partake of the general characters of the last mentioned. They are

generally plain colored little birds, somewhat resembling wrens in general

appearance.

Suh-fam. 3. Dendrocolaptince, or Long-hilled Creepers. Bill usually long

and curved, compressed; wings moderate, generally rounded; tail long,

broad, and graduated, with the feathers ending in hard points. Tarsi and

feet strong ; claw^s large and acute.

This sub-family is also essentially South American. About forty species

are classed in it, which much resemble those of the two preceding sub-

families, but differ from them in being larger and having longer bills. The
greater part of the species inhabit the vast forests of South America,

and appear to have somewhat the habits of woodpeckers. In one genus

(Xiphorhynchus, or sword-bills) the bill is exceedingly long. The Cayenne

creeper [Dendrocolaptes cayennensis) and the white-throated creeper {D.

albicollis) are commonly met with.

Suh-fam. 4. CerthiancB, or Creepers. Bill rather long, slender, curved
;

wing rather long ; tail lengthened, graduated, the feathers of which are

slightly rigid. Tarsi and feet slender : claws moderate. Size small.

Although not comprising more than a dozen species, the birds of this

sub-family are found in all parts of the world. They are very active and

shy little birds, subsistinor upon minute insects, which nearly all the species

search for in the crevices of the bark of trees, after the manner of wood-

peckers.

The Certhia familiards, or the brown creeper (pi. 102, fig. 2), is fre-

quently met with in the forests of Europe and North America. It much
resembles, in general character, the small woodpeckers and nuthatches with

which it constantly associates in the forest, though it is much smaller,

being, next to the golden-crested w^'en, the smallest of European birds. In

the United States it is not so common as in Europe.

The rock creeper {C. muraria) of Europe also belongs here. It is

found exclusively in the mountains of Europe and Asia, and is usually

observed flitting from one projecting rock to another, in search of spiders

and other insects, of which its food consists.

One genus (Climacteris) of this sub-family is peculiar to Australia, the

birds of which inhabit the woods and partake of the general characters of

the others with which they are classified.

Suh-fam. 5. Sittince, or Nuthatches. Bill rather short, very straight,

more or less cylindrical ; wings long and pointed ; tail very short ; tarsi

and feet rather long and slender. Size small.

The nuthatches, though numbering scarcely more than twenty species,

are scattered over the whole world. Several species inhabit North America,
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and are usually known by the name of " Sapsuckers," and one species i^

common in Europe {Sitta europcea).

The most common species of the United States is the white-breasted

nuthatch {S. carolinensis), which is a very familiar and favorite little bird,

living throughout the year in the same district, and, in fact, is supposed to

ramble but little from the woods in which it was born. Its habits are very

similar to those of the small w^oodpeckers, being seen constantly creeping

on the surface of limbs and trunks of trees. So secure is its foothold, that

it creeps equally well with its head upwards or downwards upon tlie tree,

and is said to roost with the same indifference to position. It frequently

in the winter approaches the precincts of dwellings or out-houses, and picks

up whatever of insect or other suitable food it can discover.

Two smaller species are occasionally met with in the United States, the

red-bellied and the brown-headed nuthatches {S. canadensis and piisilla).

They entirely resemble in habits the common species. Another and still

smaller species (S. pygmea) is found in California.

Some six or eight species of these little birds are peculiar to Australia

and New Zealand.

Sub-fam. 6. TroglodytincB, or Wrens. Bill more or less long and

slender, usually slightly curved and somewhat compressed ; wings short

and rounded ; tail various, generally rounded ; tarsi long and slender ; toes

long, rather slender. Size various, generally small. Colors plain.

There are about fifty species of the true wrens, which inhabit all parts

of the w^orld except Africa. In America, they are more numerous than

elsewhere, and are well represented by that universal favorite the house-

wren of the United States {Troglodytes cedon), the history of which by the

incomparable Wilson we beg leave to extract :
" This w^ell known and

familiar bird arrives in Pennsylvania about the middle of April, and about

the 8th or 10th of May begins to build his nest, sometimes in the wooden

•cornicing under the eaves or in a hollow tree, but most commonly in small

boxes fixed on the top of a pole, in or near the garden, to which he is

extremely partial, for the great number of caterpillars and other larvae which

it constantly supplies him. If all these conveniences are wanting, he will

even put up with an old hat, nailed on the weatherboards, with a small

hole for entrance ; and if even this be denied him he will find some hole,

corner, or crevice about the house, barn, or stable, rather than abandon the

dwellings of man. In the month of June a mower hung up his coat, under

a shed near the barn, and two or three days elapsed before he had occasion

to put it on again ; thrusting his arm up the sleeve, he found it completely

filled with some rubbish, as he expressed it, and on extracting the whole

mass found it to be the nest of a wren completely finished and lined with a

large quantity of feathers. In his retreat he was followed by the little

forlorn proprietors, who scolded him with great vehemence for thus ruining

the whole economy of their household affairs. The twigs with which the

outward parts of the nest are constructed are short and crooked, that they

may the better hook in with one another ; and the hole or entrance is so

much shut up, to prevent the intrusion of snakes or cats, that it appears
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almost impossible the body of the bird could be admitted ; within this, is a

layer of fine dried stalks of grass, and lastly feathers. The eggs are six or

seven, and sometimes nine, of a red purplish flesh color, innumerable fine

grains of that tint being thickly sprinkled over the whole egg. They
generally raise two broods in a season, the first about the beginning of

June, the second in July.

" This little bird has a strong antipathy to cats ; for having frequent

occasion to glean among the currant bushes and other shrubbery in the

garden, those lurking enemies of the feathered race often prove fatal to

him. A box fixed up in the window of the room where I slept, was taken

possession of by a pair of wrens. Already the nest was built and two eggs

laid, when one day the windows being open, as well as the room door, the

iemale wren venturing too far into the room to reconnoitre, was sprung

upon by grimalkin, who had planted herself there for the purpose, and

before relief could be given was destroyed. Curious to see how the

survivor would demean himself, I watched him carefully for several days.

At first he sang with great vivacity for an hour or so, but becoming

uneasy, went oflf for half an hour ; on his return he chanted again as before,

went to the top of the house, stable, and weeping-willow, that she might

hear him, but seeing no appearance of her, he returned once more, visited

the nest, ventured cautiously into the window, gazed about with suspicious

looks, his voice sinking to a low melancholy note, as he stretched his little

neck about in every direction. Returning to the box, he seemed for some

minutes at a loss what to do, and soon after went off*, as I thought,

altogether, for I saw him no more that day. Towards the afternoon of

the second day, he again made his appearance accompanied by a new
female, who seemed exceedingly timorous and shy, and who, after great

hesitation, entered the box. At this moment the little widower, or bride-

groom, seemed as if he would warble out his very life with ecstasy of joy.

After remaining in about half a minute, they both flew off", but returned in

a few minutes, and instantly began to carry out the eggs, feathers, and

some of the sticks, supplying the place of the two latter with materials of

the same sort, and ultimately succeeded in raising a brood of seven young,

all of which escaped in safety."

Several other species of wTens inhabit America, most of which live in

the woods and do not partake of the sociable character of the house-wren.

The European wren is of the same description in some measure as the

latter, though it builds its nest in low bushes near the ground. It does not

appear to be so great a favorite as the American house-wren.

In this sub-family the lyre bird of Australia, Menura superha {pi. 102,

fig. 14), is classed. It is remarkable for the singular beauty of its long

tail. Australia is its peculiar country, in which it appears to prefer the

woods upon the sea-coast, though it has been met with in those of the

interior, living habitually upon the ground, and constructing its nest upon

a projecting rock, or the slump of a tree. Its food consists of insects

which are obtained by scratching amongst the fallen leaves.

Several genera, comprising about forty species, of the birds of this
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sub-family, are peculiar to South America, They all resemble to a

greater or less extent the wrens with which we are famihar, though

some species live almost exclusively upon the ground. There is one genus

(Hylactes) the species of which are remarkable for very robust legs and

feet. H. rufus is the best known species.

Sub-Order 3. Dentirostres, or toothed-billed Birds.

This group embraces an immense number of birds, all of which in a

greater or less degree subsist on insects. For this purpose the bill is

always more or less toothed near the tip, which is frequently strongly

hooked. The shrikes, thrushes, and robins, are familiar examples of the

birds of this group.

Fam. 1. Sylviad^, or Warblers. Bill subulate, generally slender, tip

of upper mandible emarginated ; wings more or less lengthened, generally

rounded, sometimes pointed ; tail various, frequently rounded. Tarsi long,

slender ; toes mostly long, claws curved and acute. Size small.

This extensive family is composed of a large number of birds, many of

which are noted for their powers of song. They are found in all parts of

the world.

Sub-fam. 1. Malurince, or soft-tailed Warblers. Bill moderate, generally

slender and straight, tip of upper mandible curved ; wings short, rounded
;

tail more or less lengthened and rounded ; tarsi generally long and slender

;

toes long, claws strong, acute.

About one hundred and twenty species of birds are classed here, which

are restricted to the old world and Australia. They have derived the

name of soft-tailed warblers from having generally fan-like tails, the

feathers of which frequently have webs of remarkable softness to the touch.

Many of the species have very loud notes, sometimes agreeable, but fre-

quently unpleasant.

Australia produces about a dozen little birds of this sub-family which are

very beautiful. The superb warbler (Malurus superbus) is one of the

most common, and is clothed in plumage of splendid sky blue and black,

presenting a singular contrast of colors. Others of this genus are equally

handsome, though the species of this sub-family are generally of plain

plumage.

Sub-fam. 2. Syloiance, or true Warblers. Bill rather long, slender,

nearly straight, compressed, curved at the tip ; wings moderate, rounded ;

tail rather long, rounded ; tarsi lengthened, slender ; toes long, slender

;

claws long, curved, and sharp. Size small.

This sub-family comprises about one hundred birds, including the

warblers of Europe, the nightingales, golden crested wrens, and some other

genera of birds not so well known, species of which inhabit the entire

surface of the globe. The former, composing the old genus Sylvia, are

common Eiu'opean birds. The nightingales, of which there are two

species, have been celebrated for their transcendent powers of song from

the earliest period of recorded history.

The smaller species (Philomela luscinia, pi. 103, fig. 13) is the best

smger, and is the bird usually alluded to as the nightingale. It is a small
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bird of very plain plumage, light brownish grey above and white on the

lower parts of the body, native of the whole of Europe as far north as

Sweden, all Asia as far as Siberia, and northern Africa, everywhere
choosing its residence in shady woods, thickets, or even hedges in the

fields. It is also partial to thickly set orchards and gardens, and is

supposed to have a great preference for the neighborhood of its birth.

The nightingale is migratory, and appears in northern Europe about the

middle of April ; and it is during the season of selecting his mate and
attending to the duties of rearing his young, that the male pours out that

incomparable song which has established him as the greatest of feathered

vocalists, beyond comparison.

" The nightingale," says Dr. Bechstein (Nat. Hist, of Cage Birds),

'•'expresses his different emotions by suitable and particular tones. The
most unmeaning cry when he is alone appears to be a simple whistle, 'fitt;'

but if the syllable * err is added, it is then the call of the male to the female.

The sign of displeasure or fear is 'jitt' repeated rapidly and loudly before

adding the terminating ' err ;' whilst that of satisfaction and pleasure, such

for example as conjugal endearments, or on the occasion of finding a

delicate morsel, is a deep ' tack' which may be imitated by smacking the

tongue.

" In anger, jealousy, rivalry, or any extraordinary event, he utters hoarse

and disagreeable sounds somewhat like a jay or a cat. Lastly, in the

season of pairing, when the male and female entice and pursue each other

from the top of a tree to its base, and thence again to the top, a gentle

subdued warbling is all that is heard.

" Nature has granted these tones to both sexes ; but the male is par-

ticularly endowed with such very striking musical talents, that in this

respect he surpasses all birds, and has acquired the name of the king of

songsters. The strength of his vocal organ is indeed wonderful, and it has

been found that the muscles of his larynx are much more powerful than

those of any other bird. But it is less the strength than the compass,

flexibility, prodigious variety, and harmony of his voice which make it so

admired by all lovers of the beautiful. Sometimes dwelling for minutes on

a strain composed of only two or three melancholy tones, he begins in an

under voice, and swelling it gradually by the most superb crescendos to the

highest point of strength, he ends it by a. dying cadence ; or it consists of a

rapid succession of more brilliant sounds, terminated, like many other

strains of his song, by some detached ascending notes. Twenty-four

different strains or couplets may be reckoned in the song of a fine night-

ingale, without including its delicate variations ; for among these, as among

other musicians, there are some great performers and many middling ones.

" h is true that the nightingales of all countries, the south as well as the

north, appear to sing in the same manner ; there is, however, as has beeii

already observed, so great a difference in the degree of perfection that we

cannot help acknowledging that one has a great superiority over another.

On points of beauty, however, when the senses are the judges, each has his

peculiar taste. If one nightingale has the talent of dwelling agreeably on
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his notes, another utters his with peculiar brilliancy, a third le. gthcns his

strain in a peculiar manner, and a fourth excels in the silveriness of his

voice. All four may excel in their style, and each will find his admirer
;

and truly it is very difficult to decide which merits the palm of victory."

The larger species of nightingale {Philomela major) is abundant in some

parts of the continent of Europe, especially Austria, Hungary, and Poland.

It is said to sing more generally at night than the former, but does not

appear to approach it in general vocal ability. It pronounces notes similar

to the names David and Jacob with great distinctness, and with the latter

it generally begins its song.

The black cap warbler, Curruca atricapilla {pi. 103, fig. 15), is

abundant throughout Europe as far north as Sweden. The garden

warbler, C. hortensis {pi. 103, fig. 14), is not so common, and is of more

retired habits. The willow wren, Sylvia hippolais {pi. 100, fig. 7), is

another European species.

This sub-family includes also the redstarts of Europe {Phasnicura), the

most abundant species of which is the common redstart, P. ruticilla

{pi. lOS, fig. 16). It is a very pretty little bird, with the tail entirely of a

deep orange-red color, and inhabits the whole of Europe and probably

Asia. Another species is the blue-throated or Swedish redstart, P. suecica

{pi. 102, fig. 12), one of the prettiest of European birds.

The crested wrens also belong here {Regulus), of which there are

numerous species. They are amongst the smallest of birds, and are

remarkable for their active habits, and the hardihood with which they

brave the northern winters. They are restricted to North America,

Northern Europe, and Asia ; the golden-crested wren, R. auricapillus

{pi. 103, fig. 12), is the most numerous species of Europe.

Sub-fam. 3. ErythacincE, or Robins of the Old World. Bill moderate,

more or less slender, rather depressed at base, compressed towards the tip
;

wings generally rather short and rounded, sometimes long ; tail usually

short and broad, generally even and rather rounded at the end. Tarsi

long, slender ; toes moderate, claws curved and acute. Size small.

This sub-family contains the robins, stonechats, and several other genera

of the old world, and the familiar blue-birds of America ; in all about one

hundred species.

The stonechats and wheatears of Europe are classed in the genus

Saxicola. They are birds common throughout the continent. The wheat-

ear, S. oenanthe {pi. 103, fig. 18), in Great Britain lives in the moors and

open fields, where it makes its nest under large stones or in the crevices of

walls. It is a bird of handsome form, but very shy and timid ; though vast

numbers are caught in traps for the table, being esteemed a great delicacy.

The robin or redbreast of Europe is a famous and long established

favorite. It is a small bird, not larger than the blue-bird, to which it bears

considerable resemblance in habits and general history. Erythaca

rubecula {pi. 102, fig. 13).

" The common robin," says Sir William Jardine, " has been frequently

described, and has been the subject of many anecdotes from the time of the
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publication of the ' Babes in the Wood' to the present day. A marked

peculiarity in the manners of this bird is its familiarity. A constant

attendant on the works of man, it follows him during his out of door

avocations, and enters his dwellings, as if conscious of the general feeling

with which it is beheld, and unsuspicious of the possibility of being

entrapped by the closing of the doors or windows. This may be accounted

for both by a disposition* to sociality with mankind and cultivation,

undoubtedly innate to many tribes of creatures, and particularly to the

Ruminantla and Rasores, which this bird in its own circle will partly

represent ; and it may also be attracted by the prospect of food, which

instinct teaches will be found in its vicinity. When the weather becomes

severe many are drawn towards our houses, entering for warmth and to

collect food. At first they are wary and watchful, but if unmolested and

allowed a free egress, they will take up their abode in a room or a lobby

for a month at a time, selecting a roosting-place on the cornice or on some

curtain top, warbling their song when the day is clear or the fire burns

brightly, and in every way seeming at ease and in confidence with the

inmates."

The robin is distributed over the whole of Europe and the adjoining

parts of Asia and Africa.

The pretty and familiar blue-bird {Sialia wilsoni) of the United States

belongs here.

" The pleasing manners and sociable disposition," says Wilson, " of this

'little bird entitle him to particular notice. As one of the first messengers

of spring, bringing the charming tidings to our very doors, he bears his

own recommendation always along w^ith him, and meets with a hearty

welcome from everybody.

" Though generally accounted a bird of passage, yet so early as the

middle of February (in Pennsylvania), if the weather be open, he usually

makes his appearance about the old haunts, the barn, orchard, and fence

posts. Storms and deep snows sometimes succeeding, he disappears for a

time ; but about the middle of March is again seen accompanied by his

mate, visiting the box in the garden, or the hole in the old apple tree, the

cradle of some generations of his ancestors. The preliminaries being

settled and the spot fixed on, they begin to clean out the old nest and the

rubbish of the former year, and to prepare for their future offspring. Soon

after this another sociable little pilgrim, the house wren, also arrives from

the south; and finding such a snug berth pre-occupied shows his spite by

watching a convenient opportunity, and in the absence of the owner

popping in and pulling out sticks, but takes special care to make off as fast

as possible.

" The usual spring and summer song of the blue-bird is a soft, agreeable,

and oft-repeated warble, uttered with open, quivering wings, and is

extremely pleasing.

" In his motions and general character he has great resemblance to the

7'obin redbreast of Britain, and had he the brown olive of that bird, instead

of his own blue, could scarcely be distinguished from him. Like him he is
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known to almost every child, and shows as much confidence in man by

associating with him in summer, as the other by his familiarity in winter.

He is also of a mild and peaceful disposition, seldom fighting or quarrelling

with other birds.

" Towards fall, that is in the month of October, his song changes to a

single plaintive note as he passes over the yellow many-colored woods, and

its melancholy air recalls to our minds the approaching decay of the face

of nature. Even after the trees are stripped of their leaves, he still lingers

over his native fields as if loth to leave them.

" Indeed he appears scarcely ever totally to forsake us, but to follow fair

weather through all its journeyings till the return of spring."

There are two other species of blue birds, one of which is found in

California and other countries of Western America, and the other in the

countries of North-western America. They both bear a general resem-

blance to Sialia wilsoni.

About one hundred birds belong to this sub-family, which inhabit all

parts of the world, and are generally pretty and cheerful little birds, more

or less similar to the American blue-bird and the European robin.

Sub-fam. 4. Accentorin<B, or Hedge Warblers. Bill short, straight,

sometimes conical, sides compressed towards the tip ; wings more or less

long, pointed, sometimes rounded ; tail moderate ; tarsi and feet rather

long, claws strong.

The most familiar of these birds are the hedge sparrow (Accentor

modularis) and the Alpine warbler {A. alpinus), both common European

birds.

Other birds of this sub-famil)^ are found in all parts of the world, but are

most numerous in Australia. The species of this continent constitute the

genus Acanthiza, and are represented as usually observed in the lower

branches of trees, in the bushes, and on the ground, and possessing

generally the characters and general history of insect-eating birds.

Sub-fam. 5. Parince, or Tits. Bills rather short, strong, sometimes

conical and straight ; wings moderate or short ; tail generally long,

rounded ; tarsi and feet rather long. Size small.

A sub-family of birds universally known as tits or titmice, and found all

over the world.

The most common American species is the crested tit (Parus bicolor),

which is a constant resident in all parts of the United States, and distin-

guished for the promptness with which he pipes out his few but musical

notes on the very first days of fine weather in spring. Notwithstanding

his plain plumage he is an exceedingly graceful and in fact elegant little

bird, and very quick and rather eccentric in his actions.

Several other species of crested tits have been discovered within the

limits of the United States. The plain tit (P. inornatus) was discovered

by Dr. Gambel in the Rocky Mountains ; two others, the black-crested tit

{P. atricristatus) and the Texan tit (P. annexus), were discovered by Mr.

.Tohn Audubon (son of the celebrated ornithologist) in Texas.

The black-capped tits (not crested) seem to form a distinct genus. The
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two most common in the United States are the common tit and the

Carolina tit (P. atricapillus and caroHnensis).

There are several European species, of which the common titmouse,

Parus major {pi. 102, fig. 4), and the European crested tit, P. crisiatus

{pi. 102, fig. 3), are well known.

About fifty species of these pleasant little birds are distributed over the

various countries of the globe, and are generally very similar in habits to

those more particularly enumerated.

Sub-fam. 6. SylvicolincB, or American Warblers. Bill straight, more or

less conical, sides compressed ; nostrils basal, with the opening rather large

and exposed ; wings rather long, generally pointed ; tail moderate ; tarsi

and feet rather long and stout. Size small ; colors generally gay and

agreeable.

This sub-family embraces all the American warblers, of which there are

about one hundred species described, and several genera of similar birds

which are natives of India and Africa.

The species of the United States are amongst the most beautiful and

lively of our birds, though, on account of their living almost exclusively in

the woods, they are little observed. A few species reside exclusively in

the South, but the greater number breed in all the Northern States and

British territories adjacent.

One of the most common species is the summer yellow-bird {Syhicola

cBstiva), a beautiful little bird with bright yellow plumage, striped on the

breast and belly with a deeper orange yellow. It is a very lively and by

no means shy little bird, often seen in the garden or among the blossoms

of trees in the spring, and makes its nests in bushes or shrubbery.

The magnolia warbler {S. maculosa) is a beautiful species, though never

venturing far from the woods. It is black above and bright yellow below,

with black stripes. It breeds in the far north, migrating only through the

middle states in the spring and autumn.

The yellow-crowned warbler, or yellow rump, as it is mostly called

{S. coronata), is a very common species in the spring. It is dark-colored

above and white below, with a bright golden yellow orown, and with the

rump yellow.

The golden-winged warbler {S. chrysoptera), the black-throated green

warbler {S. virens), the blackburnian {S. blackburnice), the yellow-throated

(S. pensilis), the bay-breasted {S. castanea), the chestnut-sided {S. icteroce-

phala), the Maryland yellow-throat {S. marylandica) , and some others, are

more or less frequently met with every spring ; sometimes very common,

at other times very rare.

The Connecticut warbler {S. agilis), the Cape May warbler {S. mari-

tima), and the mourning warbler {S. Philadelphia), have hitherto appeared

but rarely in any part of the United States or elsewhere.

The genus Zosterops comprises about twenty birds of India and Africa.

They appear to bear considerable resemblance to our warblers, being

mostly observed in the trees or bushes actively engaged in searching for

insects, which constitute their only food.
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Suh-fam. 7. MotacilUna:, or Wagtails. Bill rather long, slender, and

straight, sides much compressed ; nostrils lateral ; wings long, pointed ; tail

generally long; tarsi long, slender; feet rather strong. Size small.

About seventy-five birds are classed here. They inhabit all parts of the

world, and habitually frequent the ground, and very often are partial to the

vicinity of streams of water.

One of the best known species is the grey wagtail of Europe, M. hoarula

(pi. 103, fig 17). It inhabits all Europe and contiguous parts of Asia and

Africa, but does not appear to be very common. It lives in the vicinity

of streams, and frequently nestles in the immediate neighborhood of mills

or other buildings.

The birds of this sub-family all bear more or less resemblance to the

wagtails of Europe.

Fam. 2. TuRDiDiE, OR TuRusHEs. Bill vaHous, but always more or less

strong and curved, generally compressed ; wings generally more or less

long, frequently pointed, sometimes rounded : tail generally moderate ; tarsi

and feet generally strong. Size moderate, but larger than the last family.

The thrushes constitute a very extensive and completely cosmopolitan

family of birds, generally distinguished by considerable powers of song, and

frequently familiar and sociable in their habits.
,

There are not less than six hundred species of thrushes.

Suh-fam. 1. Formicarince, or Ant-thrushes. Bill Ions:, straight, curved

at the tip, which is frequently hooked ; wings generally short, rounded
;

tail short ; tarsi long ; toes generally long and stout. Size moderate.

A sub-family, nearly all the species of which subsist upon insects

captured upon the ground. They are almost invariably long-legged and

short-tailed birds, with long stout bills, and are frequently of gay plumage,

though of odd, and, in fact, rather droll general appearance.

The ant-thrushes are natives of all parts of the world, though most

numerous in India and South America. The species which inhabit the

former and some other countries and islands of Asia, form the genus Pitta

of naturalists, and are for the most part very beautiful. They live almost

entirely upon the ground, and, if disturbed, like almost all other birds of

this group, seek safety in running rather than by flight. The short-tailed

Indian ant-thrush (P. hrachyura) and the blue-tailed ant-thrush (P. cyanura)

are frequently met with.

The American ant-thrushes are numerous, and, though inferior in size

and beauty of plumage to their Indian relatives, are represented as precisely

the same in general characters and habits. About seventy-five species

inhabit tropical America, some of the best known of which are the Cay-

enne ant-thrush {Formicaria colma), the king ant-thrush {Grallaria rex).

the rufous crowned {G. ruficapilla), and others.

Suh-fam. 2. Tiirdince, or true Thrushes. Bill long, generally strong, and

more or less curved and compressed ; wings moderate ; tail long, broad,

and generally graduated ; tarsi and feet moderately long and strong.

Contains all the birds commonly known in Europe and America as

thrushes, of which there are about one hundred and fifty species. They
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are found in all parts of the world, and are conspicuous for variety and
i5\veetness of song. The European species are represented as birds of

rather shy disposition, most usually frequenting the skirts of the forests,

and the thickets and bushes of extensive pastures, while some prefer the

wilds of mountains or deserts. They are all in a greater or less degree

migratory, residing in the south during the winter.

The fieMfare, Merula pilaris, the missel thrush, M. viscivorus {pi. 100,

fig. 12), the -song thrush,* ikf. musica {pi 100, fig. 14), the European black-

bird, M. vulgaris {pi 100, fig. 9), the ring ouzel, M. torquata, the redwing,

M. iliaca {pi 100, fig. 13), and the rock thrush, M. saxatilis {pi 100,

fig. 10), are the more common European species.

The common migratory thrush or American robin, Merula migratoria,

belongs here. It is found in all parts of North America, and in the United

States is known to everybody. It is migratory, but may almost be con-

i^idered resident in all parts of the United States south of Baltimore. It

Jives almost entirely in the orchards and cultivated grounds of farmers,

making its nest generally in a tree of the former, substantially plastering

it inside with mud.

In autumn, robins are favorite game with our juvenile and other amateur

sjx)rting population, wdth whom they have the reputation of being good at

sitting still to be shot at. Vast numbers are destroyed every autumn,

especially in the vicinity of cities.

In this division is classed also the family of American mocking birds,

of which there are about twelve or fourteen species.

The mocking bird of the United States, Mimus polyglottus, is our most

famous singer, which high position his accomplishments fully entitle him to.

" His own native notes," as Wilson observes, " are easily distinguishable

by such as are well acquainted with those of our various song birds. They
e(5i5sist of short expressions of two, three, or at most of five or six syllables,

gener-e^lly interspersed with imitations, and all of them uttered with great

emphasis and rapidity. He many times deceives the sportsman, and sends

him in search of birds that perhaps are not within miles of him, but whose

notes 'he .exactly imitates ; even birds themselves are frequently imposed

on by this admirable mimic, and are decoyed by the fancied calls of their

mates, ,or dive with precipitation into the depth of the thicket, at the

scream of what they suppose to be the sparrow-hawk.

" Tiiis excessive fondness for variety, however, in the opinion of some,

injures his song. His elevated imitations of the brown thrush are fre-

quently interrupted by the crowing of cocks; and the warblings of the

bluebird, which he exquisitely manages, are mingled with the screaming

of swallows or -^e cackling of hens ; amidst the simple melody of the robin,

we are suddenly surprised by the shrill reiterations of the whip-poor-will
;

while the notes of the killdeer, blue jay, martin, Baltimore oriole, and

twenty others, succeed with such imposing reality, that we look round for

the originals, and discover with astonishment that the sole performer in

this singular concert is the admirable bird now before us."

The mocking bird k found throughout the United States.
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The other species of mocking birds inhabit South America, but are not

represented as possessing vocal powers at all comparable to the species

of the north.

The rufous thrush or thrasher, Mimus rufus, is classed here. He is

usually rated as the next best songster of all birds, appearing in Pennsyl-

vania about the first of May, and thence extending northwards to Canada.

The cat bird, M. carolinensis, is also a member of this extensive grou}>

of birds. No bird is better known in the United States, and, notwith-

standing his usually unpleasant notes, he can, upon sufficient inducement,

raise a very respectable song.

Sub-fam. 3. Timalince, or Babblers. Bill moderate, rather long, com-

pressed ; wings short, rounded ; tail generally rather long and graduated ;

tarsi long, robust ; toes long, strong ; claws long, acute. Size moderate.

A remarkable group of long-tailed thrush-like birds inhabiting all parts

of the world except Europe, and remarkable for their fantastic movements

and singular voices. The note uttered by one of these birds is compared

by a distinguished naturalist (Mr. Jerdon), w^ho long resided in India, to

a sort of cracked Punch-and-Judy laugh, which is no sooner begun by one,

than the others of the flock follow in chorus.

The Indian babblers (genus Timalia) are abundant in the cultivated

grounds around the villages of India, generally frequenting the ground in

search of insects and seeds. They utter continually a low chattering noise,

which is occasionally changed to a loud guttural cry, though some of the

species are capable of singing quite agreeably.

The only representative of this sub-family in the United States is the

yellow-breasted chat, Icteria viridis, which is rather frequently heard in

marshy and bushy places, but, being very shy, is less frequently seen. It is

a very handsome bird, olive green above, and fine yellow on the lower

parts of its body. Like the other birds of this sub-family, it is remarkable

for its curious voice. " First is heard," says Wilson, " a repetition of short

notes resembling the whistling of the wings of a duck or teal, beginning

loud and rapid, and falling lower and slower till they end in detached notes

;

then a succession of others, something like the barking of young puppies,

followed by a variety of hollow guttural sounds, each eight or ten times

repeated, more like those proceeding from the throat of a quadruped than

that of a bird, w^hich are succeeded by others not unlike the mewing of a

cat, but considerably hoarser."

This bird inhabits the whole of the United States ; another species, very

similar, has been discovered in California.

Sub-fam. 4. OrioUncB, or Orioles. Bill rather long, broad at base, stout,

and compressed ; wings long, rather rounded ; tail moderate, rather wide
;

tarsi and feet short and strong. Colors mostly yellow.

These birds are confined to the old world, being most abundant in India,

One species, O. galbula {pi. 100, Jig. 8), occasionally visits Europe. It is

a very handsome bird, of pure lemon yellow plumage, somewhat resembling

the Baltimore oriole, though much lai^er. The birds of the present sub-

family must not, however, be confounded with the American orioles, which
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do not belong here. The black-headed oriole, O. melanocephalus, is one

of the most common Indian species. Its plumage is fine yellow, with the

head black.

One of the most beautiful of this group is the golden-headed oriole, Seri-

cuius chrysoceplialus, of Austraha. Its plumage is of the most splendid

golden yellow and black. It is frequently met with in collections of birds,

and sold by dealers as a species of paradise bird. It appears to be a com-

mon bird in Australia.

Suh-fam. 5. PycnonotincB, or Bulhuls. Bill short, curved, compressed ;

wings moderate, rather short, rounded ; tail long, broad, rather rounded ;

tarsi long ; feet moderate, rather short and weak. Size small ; head fre-

quently crested.

A small group, composed of about seventy-five species of birds, which

exclusively inhabit Asia and Africa. They appear to have the general

characters of the other groups of thrushes, live mostly in small parties, and

feed indiscriminately upon fruits and insects. The Asiatic species are

frequently remarkable for eminent vocal powers ; and one of them, Pycno-

notus jocosus, is the Eastern nightingale, or bulbul, of oriental poets. It is

a bird scarcely as large as the cat bird of the United States, of plain brown

on the back, and white below, with a black head and crest. Its song is

said to be very melodious.

There are a number of birds belonging to this sub-family, and nearly

related to the bulbuls, which are found in Africa.

Fam. 3. MuscicAPiD^, OR Flycatchers. Bill of various lengths, gene-

rally broad and depressed at the base, with the sides compressed at the tip

;

gape usually furnished with long and strong bristles ; wings and tail gene-

rally long ; tarsi and feet generally short and weak. Size various, never

very large, frequently quite small.

A large family of birds, generally of small size and plain plumage, which

are found in every country of the world. They most abound, however,

within the tropics.

There are about five hundred and fifty species of flycatchers.

Suh-fam. 1. QuerulincB, or Mourning Flycatchers. Bill rather long,

depressed, broad at base
; gape furnished with strong bristles ; wings more

or less lengthened ; tail long and broad ; tarsi and feet short and strong.

Size rather large.

Containing only eight or ten birds, found in South America. They

inhabit the forests, and are mostly observed in small parties, feeding on

insects or fruits in the loftiest trees, and are said to have very plaintive

notes.

The red-necked flycatcher, Querula rubricollis, is the best known species.

Its plumage is fine black, with a scarlet throat. The military flycatcher,

Q. militaris, is another very showy species, though more rare. Its plumage

is of fine scarlet.

Suh-fam. 2. Alecfrurince, or Walking Flycatchers. Bill more or less

lengthened, broad at base, and rather depressed ; wings more or less long

;

tail generally lengthened ; tarsi long and slender. Size small.
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About twenty-five birds are arranged here, which are restricted to the

warm regions of South America. They generally live in low bushes,

among the lower branches of trees, or on the ground, and their food is said

to consist principally of coleopterous insects (beetles, &c.).

Fluvicola cursoria is a common species,

Sub-fam. 3. Tyrannince, or Tyrant Flycatchers. Bill more or less long,

broad, and depressed at base, sides compressed to the tip, which is hooked ;

wings generally lengthened and pointed ; tail moderate, generally broad
;

tarsi and feet short and generally weak. Size mostly small.

Another exclusively American group, containing a large number of birds,

king birds, pewees, tyrants, &c., of which the greater part are found only

in South America.

There are several North American species, however, of which the

common king bird of the United States, Tyrannus intrepidus, is a good

example.

He is abundant from Florida to Canada, and is quite sociable and familiar

in his habits and disposition, almost invariably building his nest in the

immediate vicinity of dwelling-houses. He is very pugnacious, and makes

a very respectable show of fight with almost any other bird that dares to

intrude upon his privileges, although it may be much larger and stronger

than himself

The king bird has no song, and but little voice of any kind.

The great crested flycatcher, T. crinitus, is another species, though

much less frequently seen than the king bird.

The greater part, however, of the North American flycatchers belong to

the genus Tyrannula, or little tyrants, of which the species are numerous

in both North and South America.

One of the best known species is the common pewee, or pewit, T. nun-

ciola, which is a universal favorite with our population.

Though possessing very limited vocal abilities, the notes of this little bird

are pleasing, because they are almost the first heard at the return of spring,

and he forthwith begins the construction of his nest, about the barn, in

a shed, or some such place, little annoyed by the family of his landlord or

by domestic animals.

This common and favorite bird spends the winter in the south. " I have

found," says Audubon, " this species abundant in Florida in winter, in full

song, and as lively as ever ; also in Louisiana and the Carolinas, particu-

larly in the cotton fields. They leave Louisiana in February and return

in October."

The w^ood pewee, T. virens, is very common in the woods

Several other species are found in North America, such as Say's fly-

catcher, T. saya, Cooper's flycatcher, T. cooperii, the green crested,

T. acadica, the yellow-bellied, T. Jlaviventris, and some others.

A large number of species, composing several genera, inhabit South

America, such as Milvulus forficatus (pL 103, Jig. 10) and Tyrannus

semms (pi. lOS, fig. 9).

Sxih-fam. 4. Tityrince, or Becards. Bill rather short, broad at base,
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depressed; wings long, pointed; tail short, rounded; tarsi and feet short

and strong. Size moderate ; colors plain.

About fifty species of peculiar-looking birds constitute this sub-faniily.

They are strictly confined to South America and the West Indies, migrat-

ing according to the seasons, and living exclusively on insects.

The Cayenne flycatcher, Tityra cayanus, is a well known species. Its

plumage is almost entirely dusky white, with a black head.

Suh-fam. 5. Muscicapince, or true Flycatchers. Bill moderate, broad at

base, gradually compressed to the tip
;
gape furnished with strong bristles ;

wings long and generally pointed ; tarsi and feet short and slender. Size

generally small.

An extensive sub-family, containing not less than two hundred and fifty

species of birds, inhabiting all parts of the world.

The North American species belong to the genus Setophaga, one of the

most common species of which is the American redstart, S. ruticilla. It is

abundant in the woods during summer, and is a very lively and pretty little

bird.

" This," says Audubon, " is one of the most lively as well as one of the

handsomest of our flycatchers, and ornaments our woods during spring and

summer, when it cannot fail to attract the attention of any person who may
visit the interior of the shady forests. It is to be met with over the whole

of the United States, where it arrives, according to the different localities,

between the first of March and the first of May. It takes its departure, on

its way southward, late in September and in the beginning of October."

The hooded flycatcher, S. mitrata, is a very handsome species belonging

to this sub-family. Its plumage is of bright yellow and green, with a black

hood covering the greater part of the head.

The Canada flycatcher, ^. canadensis, is another beautiful little bird,

which is frequently met with in all parts of the United States.

The most abundant European species are the grey flycatcher, Muscicapa

grisola (pi. 101, fig. 17), and the white-necked flycatcher, M. albicollis

{fig. 18).

Nearly all the many remaining species of these birds are natives of the

tropical regions of Asia, Africa, and America.

A very beautiful species of South America is the great-crested, or king

of the flycatchers, M. regia {pi. lOl, fig. 19), remarkable for its large crest

of purple and crimson feathers. It is frequently brought in collections.

Suh-fam. 6. Vireonin(B, or Greenlets. Bill moderate, straight, com-

pressed, tip curved
;
gape with short bristles ; wings rather long ; tail

moderate ; tarsi and feet rather long, and moderately strong. Size small
;

colors generally olive green and white.

About a dozen birds of peculiar form and habits are arranged here.

They are almost exclusively North American, two or three species only

having been found in the southern parts of this continent.

The red-eye, Vireo olivaceus, the warbling flycatcher, V. gilvus, the

solitary, V. solitarius, the white-eye, V. novehoracensis, and the yellow-

breasted, V. fiavifrons, are the commonest species.
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The first (the red-eye) is one of the most abundant birds in the wood.s

of the northern states. In the spring months, he is one of the most

conspicuous of our singers, and, though his notes are short, they are very

musical and lively. He builds a very pretty hanging nest, frequently on

a low bush, in which he raises two broods in the season.

The white-eyed flycatcher is remarkable for his exceedingly loud voice,

and great disposition to use it upon all occasions. He frequents bushes

ai;d places overgrown with briers, especially the green brier {Smilax),

where he makes himself heard at all hours of the day.

The other species mentioned above are less frequently met with.

Fam. 4. AMPELfDiE, OR CiiATTERERs. Bill moderately strong, generally

broad at base, and depressed, compressed to the tip; wings long; tail

moderate ; tarsi and feet usually short.

This family, though not so numerous in species as the preceding, is

distributed throughout the world ; most abundant, however, in tropical

regions.

The species are for the greater part showy birds, but many of the

smallest species especially are remarkable for the richness of their colors.

Sub-fam. 1. Pachycephalince, or Broad-keaded Chatterers. Bill mode-
rate, broad at base, compressed to the tip, gape with a few slender bristles

;

wings moderate, more or less rounded ; tarsi and feet rather lengthened

and slender.

A group of about fifty little birds peculiar to India and Australia. The
Australian species are most numerous, and are pretty little birds found in

localities of very various characters, sometimes in the forest and occa
sionally in the vicinity of dwellings. Pardalotus puctatus is one of the

common species.

Suh-fam. 2. PiprincB, or Manakins. Bill short, broad at base, depressed,

rather arched, compressed to the tip ; wings short ; tail short, truncate
;

tarsi and feet rather long and slender. Size small, plumage frequently

handsome. Found in South America, except one species which inhabits

India. They are represented as being very lively and active in their

habits, and are said to have very discordant voices, the note of one species

having been compared by a traveller to the sound produced by cracking
a nut.

The long-tailed manakin {Pipra caudata), the black-headed (P. melano-
cephala), the blue manakin (P. pareola), and the red-headed (P. erijthro-

cephalo), are common species.

The cock of the rock, Rupicola aurantia {pi. lOl, fig. 16), is arrano-ed

here. It is a beautiful bird, entirely clothed in bright orange-red plumage,
with a crest laterally compressed, giving it a very peculiar appearance. It

inhabits the warmer parts of South America, and frequents the vicinity of

retired, rocky places, in the interior of the forests.

The green cock of the rock {Calyptomina viridis) is the Indian species

which is placed in this group. It is found in the forests, and aj^pears to be

quite similar in habits to the South American bird.

Suh-fam. 3. Ampelincje, or True Chatterers. Bill rather
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wide at base, depressed ; wings moderate ; tail generally short and trun-

cate ; tarsi short, toes long. Colors gay ; size various.

The majority of these birds inhabit South America, and are remarkable
for the richness of the colors of their plumage. They feed on fruits and
insects, and migrate according to the season. The blue chatterer (Ampelis

coRrulea), the banded chatterer, A. cortinga {pi. 101, Jig. 21), and the

purple chatterer {A. pompadora), are frequently met with, as is also

a beautiful scarlet-crested species, A. catmifix (fig. 20).

The Bohemian chatterer of Europe {Bomhycilla garrula), and the cedar

bird of America {B. cedrorum), belong to this sub-family. The form.er

species is found in the forests of Northern Europe and also in the northern

parts of America. The latter, which is the cedar bird of the United

States, frequents cedar woods and such localities throughout this country.

This and the other species of the same genus have very fine silky plumage
of deep ashy color, and are remarkable for the <;urious appendages to the

tips of their wing feathers, which have much the appearance of small drops

of red sealing-wax.

Sub-fam. 4. Campephagince, or Caterpillar-catchers. Bill short, de-

pressed, gape furnished with short bristles ; wings moderate ; tail rather

long ; tarsi and feet short.

About sixty birds compose this group, which are distributed over the

tropical regions of the old and new worlds. Many of the Indian species

are very showy birds, with bright scarlet plumage, living in the recesses of

the forests, and disposed to hide themselves when approached. At least

thirty of the species are restricted to the Indian islands and lo Australia*

Others have plain grey or ashy plumage, such as Campephaga nigra and

melanops, which are frequently seen in collections.

Sub-fam. 5. Dicrmnnce, or Drongo Shrikes. Bill rather lengthened,

broad at base, curved, gape with strong bristles ; wings long ; tarsi and

feet short and strong ; tail frequently long and forked. Size larger than

the preceding. Colors frequently black.

This sub-family is composed of about forty birds, strictly confined to

Asia and Africa.

The location of this sub-family here is of very doubtful accuracy, as the

affinities of the birds composing it are evidently more to the family imme-

diately succeeding.

A genus (Artamus) composed of ten or twelve species is arranged here.

They are called swallow shrikes on account of their having long, swallow-

like wings. They principally inhabit India, and are commonly observed in

pursuit of insects on the wing.

The drongo shrikes (Dicrurus) are mostly rather large birds of perfectly

black plumage, with the tail long and deeply forked. They exclusively

inhabit India and Africa. The Malabar shrike {D. malabaricus), and the

forked-tailed drongo, D. forficatus {pi 102, fig. 15), are frequent species.

The hooked-bill shrike, Vauga curmrostris {pi. 102, fig. 17), belongs

here.

Fam. 5. Laniid^, or Shrikes. Bill rather long, very strong and
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straight, generally toothed and hooked, gape generally with bristles ; wings

generally moderate ; tail more or less lengthened ; tarsi and feet strong ;

claws curved and sharp.

A family consisting of about one hundred and fifty birds, which represent

the strongest rapacious characters of the Dentirostres. No others have

the bill so strongly toothed as those of the genus Lanius, which fact

induced Linnaeus to arrange them as rapacious birds.

Tiiese birds are distributed throughout the world.

Suh-fam. 1. Laniince, Butcher Birds, or Shrikes. Bill strong, rather

short, curved, much compressed, hooked, and generally strongly toothed ;

wings generally long and rounded ; tail moderate ; tarsi and feet rather

short and robust ; claws curved and acute.

This sub-family is distributed over the whole surface of the globe. All

the species are of remarkably predaceous habits, preying upon insects,

reptiles, and even other birds, which, it is said, they destroy by strangling.

Some of the species impale insects on thorns for the purpose of securing

them while feeding. The butcher bird of Europe, Lanius exuhitor {pi. 102,

jig. 20), is well known, being a very common bird in France, and

generally distributed throughout the continent. The red-backed shrike,

L. colhirio (pL 102, Jig. 19), is another European species of frequent

occurrence.

The North American species best known are the northern butcher bird

(L. septentrionalis) and the Louisiana butcher bird (L. ludovicianus).

The former inhabits the whole territory of the United States, and is almost

as rapacious as the small hawks. He is rather a handsome bird, with fine

grey and white plumage, and is known in some districts by the name of

the winter mocking-bird, having some resemblance to the bird indicated.

The Louisiana species is similar in general appearance and habits, and is

almost restricted to the Southern States.

Several other species are natives of Asia and South America.

Sub-fam. 2. Thamnophilince, or Bush Shrikes. Bill lengthened, straight,

compressed, hooked at the tip, gape more or less bristled ; wings moderate,

rounded ; tail long, rounded : tarsi and feet moderate. Size various.

Africa and South America are the countries inhabited by the bush

shrikes, though one genus found in New Guinea is arranged here.

The South American species inhabit the vast forests of that portion of

this continent, and are said to live almost exclusively on beetles and other

hard-shelled insects. The striped shrike {Thamnophilus doliatus) and the

spotted shrike (T. ncevius) are common species.

The 'African birds of this sub-family (genus Laniarius) generally have

considerable beauty of plumage, the prevailing colors being fine black and

scarlet; the Barbary shrike, L. harbarus (pi. 102, Jig. 18), and the olive-

colored shrike {L. olivaceus), are frequently met with. The species

from New Guinea belong to the genus Cracticus ; they are similar in

general habits and history to the others of this sub-family. One of the

most common species is the black and white shrike, C. varius (pi. 102

fig. 16).
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Sub-Order 4. Conirostres, or Cone-billed Birds.

Another very large assemblage of birds, comprising the crows, starlings,

sparrows, finches, grosbeaks, tanagers, and many other birds distributed

throughout the world. They have the bill always strong, and more or less

conical, and are in all respects fitted for subsisting on fruits or seeds, which

are the exclusive food of many groups, though others are omnivorous, and

eat indiscriminately vegetable or animal substances; the latter, however,

more by necessity than choice.

Fam. 1. Corvid^, or Crows. Bill rather lengthened and strong, some-

what curved, and frequently with bristle-like plumes at its base. Wings
generally long and pointed ; tail rather long ; tarsi and feet strong.

This family comprises all the birds known as crows, jays, magpies, and
several other groups of birds more or less nearly related to them.

Sub-fam. 1. PhonygamincB, or Piping Crows. Bill lengthened, broad at

base, extended upon the forehead ; wings long, pointed ; tail rather long
;

tarsi and feet strong. Size rather large.

About ten species only of very peculiar birds are arranged in this group.

They are found only in Australia and the Island of New Guinea. The
Australian species have rather handsome plumage of white and black

colors, and although they appear to possess habits bearing a general resem-

blance to those of the crows, some of the species have voices which are

rather agreeable ; others, however, have such clamorous and discordant

notes that they have acquired the generic name of Strepera. S. graculina

is a common species.

Sub-fam. 2. Garrulince, or Jays. Bill moderate, rather strong, com-

pressed, curved ; wings moderate, rounded ; tail various, usually length-

ened and rounded ; tarsi and feet moderate ; toes long. Size smallest of

this family, colors more or less blue and white.

This sub-family contains the jays of Europe and Asia, and of America,

of which there are about forty species.

Th.e common jay of Europe, Garrulus glandarius (pi. 99, fig. 1),

inhabits the entire continent, and is one of the most handsome of European

birds. His general plumage is of pale reddish purple, contrasting with the

deep black of his wings and tail, and the brilliant blue of a few feathers of

his wing. To these may be added his quick movements and lively habits,

which altogether make him quite an ornament to the woods. He builds on

high old trees, and when taken young is easily tamed.

There are about twenty-five species of American jays, of which the

crested jay or jay bird of the United States is a familiar example {G.

cristatus). This elegant bird is peculiar to North America, and is distin-

guished by the brilliancy, or perhaps gaudiness, of his plumage, which is

very agreeably variegated with blue, black, and white. He is very loqua-

cious and capricious in his manners, and so remarkable for his odd gestures

that he may appropriately enough be called the fop of the American

forest.

Steller's jay {G. stelleri) and several other species inhabit western North
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America, but the majority of the species are natives of South America and

Mexico.

Sub-fam. 3. Callceatince, or Tree Crows. Bill short, much curved, com-

pressed ; wings short, rounded ; tail lengthened ; tarsi and toes rather long,

scaled.

A small group of fifteen or twenty birds found in Asia and Africa.

They are represented as partaking in some measure of both crow and

jay-like characters, frequenting open places or skirts of the forest or on the

ground, and feeding on fruits or small animals. They are birds of very

plain plumage, and unattractive general characters and appearance. Tem-

nurus leucopterus and rufus are frequently seen in collections from India.

Sub-fam. 4. CorvincB, or Crows. Bill long, large, broad at base, curved,

with projecting plumes at base ; wings long, rounded ; tail rather long

;

tarsi and feet strong. Size various, frequently large, color generally black.

Contains the ravens, crows, magpies, and nutcrackers. Of the ravens

about ten species are known, which inhabit all parts of the world except

South America. The raven of Europe, Corvus corax {pi. 98, jig. 12),

has been observed since the earliest period of history. He is found in all

parts of the old world, and inhabits all climates, braving the cold of polar

regions or the heat of the tropics. In the eating line nothing comes amiss

to him, for he can accommodate himself to fruits or insects if he cannot

obtain his favorite grain or recently dead animal matter.

The raven is said to be the most long-lived of birds, having been known
to live nearly a hundred years. His voice is peculiarly harsh and start-

ling, and with his black plumage has induced various superstitious notions

respecting him. His sudden appearance near a human dwelling has been

regarded as especially portentous, as expressed in Othello

:

" It comes o'er my memory
As doth the raven o'er the infected house.

Boding to all."

The American raven is very similar in all respects to that of Europe.

He is met with in all mountainous districts of North America, and in the

winter frequently resorts to the shores of both the Atlantic and Pacific

oceans. He is much more abundant, however, on the Pacific side of

North America. There appear to be no superstitious ideas amongst the

Indians attached to this bird.

Several other Ravens are known, one of w^hich, a large species of

Southern Africa (C. alhicollis), though the greater portion of his plumage

is perfectly black, has the back pure white.

The common crow of Europe (C corone) is a species which inhabits the

entire continent, and is next in size to the raven amongst the European
birds of this genus. The hooded crow, C. comix {pi. 98, Jig. 13), is

another common European species. His plumage is unlike the greater

number of crows, being ashy grey, having the head and tail only black.

The jackdaw, C. monedula {pi 98, fg. 11), is, however, the best known of
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all the European crows on account of his forward and familiar habits.

The rook (C . frugilegus) is another common species.

No American bird is more universally known than the crow of the

LFnited States (C americanus), though nowhere favorably regarded. He
is constantly to be observed at all seasons, but much more abundant in the

Atlantic States during winter. It would be difficult to find a winter land-

scape without the crow as a conspicuous feature.

The fish crow (C. ossifragus) is the only other species inhabiting the

United States. He is a small species, being little larger than the jackdaw

of Europe, and is never seen far from the sea side, where he subsists prin-

cipally on fishes washed up by the waves.

Of the magpies there are eight or ten species. The magpie of Europe,

Pica caudata (pi. 98, fig. 10), is a good example. It is rather a favorite

throughout Europe, and a constant attendant on cultivation. In captivity

this bird is very remarkable for a propensity to steal, which even extends

to the purloining of silver plate and other articles of no possible service to

its wants.

There are two American species intimately resembling the European

species, the American magpie (P. hudsonica) and the yellow-billed magpie

(P. nuttallii), both of which are natives of the western side of North

America. They will probably adopt the familiar and acquisitive habits

of the European bird when their native country shall have become

more fully settled ; but are yet represented as rather shy and unobtrusive

birds, though resembling in form and color of plumage the common magpie

to such an extent as to be scarcely distinguishable.

Of the nutcrackers there are three species, one of which is common in

Europe, Nucifraga caryocatactes (pi. 99, Jig. 2), though rare in Great

Britain. It frequents wooded regions, feeding on the kernels of nuts and

on insects. It breeds in a hole of a decayed tree, and in climbing some-

times assumes the attitude and appearance of a woodpecker.

Two other nutcrackers have been discovered in India. The only

American bird which appears to be very nearly related to them is Corvus

columhianus, or Clark's crow, which is found in the Rocky Mountains and

western North America. It was discovered by the exploring party of

Lewis and Clark, but little is yet known of its history.

Many other species of crows are known which are scattered over the

entire surface of the globe.

Sub-fam. 5. Gymnoderince, or Fruit Crows. Bill strong, straight, rather

depressed ; wings long, pointed ; tail moderate, rounded ; tarsi and feet

long. Size smaller.

Six birds only constitute this sub-family. They are natives of South

America, and are represented as found exclusively in the vast forests of

that continent, feeding on berries and other fruits. The red-breasted crow

(Pyroderus scutatus) is as large as the common crow, and has the plumage

perfectly black, with a wide belt on the breast which is deep red, giving

this bird a very remarkable appearance.

The umbrella chatterer (Cephalopterus ornatus) also belongs here. Its
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plumage is shiny black, and it has a very peculiar and elegant crest

rising from the top of the head and spreading somewhat like an umbrella.

The other species of this group are the bald-headed crows, which have

the part indicated by the name entirely naked. Their habits appear to be

much like those of the common American or European species.

Sah-fam. 6. PyrrhocoracincB, or Choughs. Bill long, slender, and

curved ; wings lengthened, pointed ; tail long ; tarsi and feet rather short

and strong. Size moderate ; color black.

This sub-family contains four species only, of which the chough of

Europe {Pyrrhocorax alpinus) is found in the mountains of that continent,

where in the summer it lives in the regions approaching the greatest

altitude, but in the winter descends to the lower countries. Its food con-

sists of insects, worms, and seeds. It is said to breed in the remote

recesses of the mountains, and to construct its nest in the fissure of a rock.

The red-legged chough {Coracia gracula) is another European species

very similar to the last.

There is no representative of these birds yet discovered in America ; the

two other birds of this sub-family are natives of Africa and Australia.

Fam. 2. Sturnid^e, or Starlings. Bill more or less long, compressed,

often with an angle near the base of both mandibles ; wings generally long

•and pointed ; tail generally long ; tarsi and feet more or less robust ; claws

frequently wtII developed. Size small.

An extensive family, containing all the birds known as grakles, starlings,

hanging birds, troopials, and many others. Very many of the species are

exceedingly gregarious and appear in vast flocks, of which those of North

America, known as blackbirds, are familiar illustrations.

Suh-fam. 1. PtilonorhynchincB, or Glossy Starlings. Bill moderate,

strong, compressed ; wings moderate, pointed ; tail various, frequently

long ; tarsi strong, with scales ; toes rather long and robust. Size moderate.

The splendid starlings or shining thrushes, as they were formerly called,

of Africa are arranged here. Twenty-five species are known, nearly all of

which are remarkable for the brilliant metallic tints of their plumage,

which is frequently dark. Ptilonorhynchus nitens and P. chrysotis are

common in collections brought from Liberia and Sierra Leone. These
birds inhabit the entire continent of Africa, and partake of the general

characters of the American blackbirds, by which name they are known to

the colonists.

Several similar Australian and Indian genera are classed here.

Suh-fam. 2. GraculincB, or Grakles. Bill long, strong, broad at base»

compressed to the tip ; wings long ; tail short, sometimes moderate ; tarsi

rather short, robust ; toes rather long, strongly scaled. Size small.

This sub-family does not comprise the birds known in the United States

as grakles, but is restricted to some five or six species of Asia and its

islands.

The mine bird {Gracula religiosa) is best known. It is a native of

India, and possesses considerable powers of song. It is a heavy- formed
bird, of black plumage, with very singular appendages on the sides of its
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head, capable of being erected. It is frequently brought from India living,

and can be taught to articulate words with great exactness.

The African beef-eater, Buphaga africana {pi. 99, fig. 14), is arranged

here. It is a plain-plumaged little bird, only remarkable for the fact that

it follows herds of buffaloes and other animals for the purpose of preying

upon the larvae of insects which infest them, for which purpose it alights

upon their backs.

Sub-fam. 3. Sturnince, or Starlings. Bill rather long, frequently straight,

sometimes curved; wings moderate, sometimes rather long; tail short;

tarsi and feet long, robust. Size various, frequently small.

An assemblage of about fifty species of birds which are distributed

throughout the surface of the globe. The common starling of Europe,

Sturnus vulgaris (pi. 100, fig. 1), lives in the fields, having apparently a

partiality for marshy or wet places. It walks on the ground in search of

its food, which consists of seeds, worms, and insects. There are several

birds of this sub-family, which are abundant in Asia and Africa, one of

which visits the South of Europe. It is the rose-colored starling. Pastor

roseus (pi. 100, fig. 11), one of the most beautiful of this family, having the

entire plumage of a delicate rose red, except the head and crest, which are

shining black.

The American larks belong here. The well known species, Sturnella

ludoviciana (pi. 99, fig. 15), frequents every pasture field and meadow
to a greater or less extent throughout the United States. It lives almost

'^entirely on the ground, and constructs a very ingenious oven-shaped

nest.

There are two other species very nearly related to the common bird,

one of w^hich (S. neglecta) is found in the Rocky Mountains and the

country westward, the other (S. hippocrepis) inhabits Mexico. A beau-

tiful species (>S^. militaris) is found in South America, which considerably

resembles the common lark, except that instead of the yellow under surface

of the body it has those parts very handsome of a reddish pink color.

Sub-fam. 4. Quiscalince, or American Grakles. Bill lengthened, curved ;

wings moderate, pointed ; tail lengthened, graduated, with the sides fre-

quently curved upwards ; tarsi and feet long and robust. Size various

;

color black.

This sub-family contains about twenty birds, which are strictly confined

to America. They are generally seen in immense flocks migrating north-

wards or southwards according to the season. The purple grakle (Quis-

calus versicolor), or crow blackbird, is the largest of the species found as

far north as Pennsylvania. The rusty grakle (Q. ferrugineus) is equally

abundant.

There are about a dozen species of Mexico and South America which

more or less resemble the last named bird.

Sub-fam. 5. Icterince, or American Orioles. Bill rather long, straight

;

winces lono-, pointed ; tail generally rather long ; tarsi and feet moderate, or

sometimes long. Size various; colors gay, frequently orange or other

yellow, and black.
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These birds have been called Hang Nests, on account of their con-

structing pensile or hanging nests like that of the Baltimore oriole or

hanging bird of the United States, Icterus haltimore {pi. 90, fig. 10)- This

bird, which is a good representation of the family, is one of the hand-

somest and most sociable of the birds of the United States, making his

nest almost at the very doors of all farmhouses throughout the country.

In addition to his elegant form and brilliant orange and black plumage he

has a verv ao^reeable voice, and is a universal favorite.

About fifty other species are found in other parts of the continent of

America and the West Indies. They are amongst the most beautiful and

graceful of American birds.

Sub-fam. 6. Agelaince, or Troopials. Bill moderate, or rather short,

conical, with the culmen flattened, and more or less broad ; wdngs mode-

rate ; tarsi and feet rather lengthened and slender ; claws strong and

sharp. Size small ; colors frequently black.

Another sub-family of American birds, all the species of which bear

more or less intimate relationship to the red-winged blackbird of the

United States [Agelaius phceniceus), a bird known to everybody. After

passing the winter in the Southern States of the Union it arrives in the

North in April, and frequents the vicinity of swampy meadows, or similar

situations, where it constructs its nest, and continues to make itself very

conspicuous by its oft-repeated and rather agreeable notes, and handsome

black plumage and red shoulders. During September, however, the birds

of this species assemble in flocks and proceed south.

The cow bird {Molothrus pecoris) belongs here. It is a plain little bird

with entirely black plumage, remarkable for its partiality for cattle, which

it walks after in their pastures, and for the curious habit of depositing its

eggs, like the cuckoo of Europe, in the nests of other birds. It is common
throughout North America.

Fam. 3. Fringillidje, or Sparrows and Finches. Bill short, thick,

strong, generally conic and angular at the base ; wings and tail generally

moderate ; tarsi and feet usually slender.

An immense family of little birds known as sparrows, finches, tanagers.

weaver birds, and by many other names. They inhabit the entire globe,

and are more or less numerous in all countries.

Not less than six hundred birds belong to this family.

Sub-fam. 1. PloceincB, or Weaver Birds. Bill strong, conic, extending

slightly on the head ; wings somewhat rounded ; tarsi and feet robust.

Size small.

This sub-family is restricted to Asia and Africa, and comprises numerous

species of little birds remarkable for constructing curious bag-shaped nests,

for which purpose they use cotton and the fibres of plants. Some of the

species are clothed in very brilliant scarlet plumage, as the grenadier

grosbeaks (Ploceus oryx and ignicolor), which inhabit Africa.

The widow birds as they are called, but properly Whidali birds, from the

name of a place from which they are brought in Western Africa, belong

here. The species usually seen in collections are the common widow bird
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{Vidua paradisea), the king widow bird, V. regia {pi. 101, Jig. 7), and the

red-billed, V. erytlirorhynchus {pi. 101, Jig. 8). They appear to be very

similar in habits to the little sparrows of the United States.

Sub-fam. 2. Coccothraustince, or Grosbeaks. Bill large, very strong,

broad at the base, conic ; wings lengthened, more or less pointed ; tail

generally short ; tarsi and feet rather short and robust.

Contains about forty species of birds, which have the largest and

strongest bills of all the birds of this family. They inhabit various parts

of the world, subsisting almost exclusively on seeds, for the purpose of

obtaining which some of the species employ their strong bills in breaking

such fruits as almonds, cherry-stones, &c. Many birds of this sub-family

are very showy. The rose-breasted grosbeak of the United States belongs

here {Guiraca ludoviciana). It is one of the most handsome of American

birds, having the entire superior parts shining black, and the lower parts of

the body white, with the breast very delicate rose red.

The cardinal grosbeak {Cardinalis mrginianus) also belongs here. The
entire plumage is fine scarlet, except a small space around the bill, which is

black ; and its high pointed crest gives it a graceful and elegant appearance.

The males have loud and musical notes resembling those of a fife, which are

constantly heard during the spring. The bird inhabits all North America.

The hawfinch, Coccothraustes vulgaris {pi. 100, Jig. 3), is the best

known European species. It is a bird of plain plumage inhabiting the

entire continent. The green finch, C. Moris {pi. 101, Jig. 4), is another

commbn European species.

Other birds of this group are distributed throughout the entire surface of

the globe.

Sub-fam. 3. TanagrincB, or Tanagers. Bill various, generally rather

short, somewhat triangular at base, and slightly curved ; wings moderate,

sometimes pointed ; tarsi and feet generally short and rather slender.

Size various ; colors frequently gay.

A sub-family of American birds, containing some of the most beautiful

species which inhabit this continent.

There are about two hundred and fifty species of tanagers, of which two

only visit the Northern States in the summer. The best known is the

scarlet tanager, or black-winged red-bird {Pyranga rubra), a beautiful bird

with very brilliant scarlet plumage except the wings, which are deep black.

It appears in Pennsylvania about the first of May, and lives during the

summer almost exclusively in the woods, rarely approaching the habitations

of man, though not very shy or timid.

The other northern species is the summer red-bird (P. estiva), which is

entirely purplish red, though not so showy as the former bird.

Vastly the larger number of these bird's inhabit South America, where

they live in all descriptions of localities, generally perhaps preferring low

trees and bushes in the vicinity of water. They feed indiscriminately on

insects, fruits, and seeds. The bishop tanager {Tanagra episcopus) is a

common and singularly colored species ; it is of a light blue, with a shading

of greyish white.
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Several of the handsome crested tanagers are common in collections,

especially the scarlet crested species {Tachyphonus cristatus), which is a

bird about the size of the orchard oriole, with the plumage entirely black

except a brilliant erect scarlet crest. The most richly colored birds of this

large sub-family are, however, the paradise tanagers. Of these, perhaps,

the most beautiful is a species sometimes called the seven-colored tanager,

Calliste iatao {pi. 101, jig. 11), which has the plumage of that number of

distinct colors. Another is the tricolored tanager (C tricolor), which

has three colors, blue, green, and orange. Many other species have very

gay and agreeably colored plumage, though said to possess little or no

song.

The Towhe buntings or chewinks are arranged here, of which one

species {Pipilo erythrophthahna) is very common in the United States.

Sub-fam. 4. Fringillince, Sparrows and Finches. Bill short, conic, com-

pressed to the tip ; wings generally lengthened and pointed ; tail various,

usually rather lengthened and rounded ; tarsi and feet generally long and

slender. Size small.

An extensive group, comprising about two hundred and fifty little birds,

found in all countries. They are well known everywhere for their familiar

and harmless habits, and general disposition to frequent the vicinity of

cultivated places or the abodes of man. They feed on seeds and fruits,

and many species live habitually on the ground.

There are several European species, among the most common of which

are the house-sparrow, Fringilla domestica {pi. 100, fig. 6 a) ; the mountain

sparrow {F. montana) ; the chaffinch, F. coelehs {pi. 101, fig. 12) ; the

brambling {F. montifringella) , and some others.

The North American species are the white-throated sparrov/ {Zono-

trichia albicollis), the song sparrow (Z. melodia), the white-crowned

sparrow (Z. leucophrys), the grass sparrow (Z. graminea), the rush spar-

row (Z. juncorum), the chipping sparrow (Z. socialis), the fox sparrow

(Z. iliaca), and a number of others less common.

The song sparrow, and the chipping sparrow or chippy, as it is usually

called, are perhaps the most abundant birds in the United States. The
former may be met w4th almost every day in the year in all hedges or in

the neighborhood of small water-courses ; and the latter, in all the gardens

and orchards, fields and meadows, of the whole country. Both are plain-

plumaged, but very agreeable little birds, possessing very pleasant voices,

and are great favorites with our rural population.

The goldfinches belong here. The best known European species is the

common goldfinch, Carduelis elegans {pi. 101, fig. 10) ; another is the

siskin, C. spinus {pi. lOl, fig. 9). The American species are the thistle

bird (C tristis), the western goldfinch {C. psaltria), the Mexican gold-

finch (C mexicana), Lawrence's goldfinch {C. lawrencei), and several

others.

Many other little birds of all countries are arranged in this group. The
amaduvat, Fringilla amaduva {pi. 101, fig. 6), is an Indian species; the

little. Senegal finch, F. senegala {pi. lOl, fig. 5), inhabits Africa.
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Suh-fam. 5. Emberizince, or Bmitings. Bill conic, acute, lateral margins

sinuated, interior of upper mandible furnished with a knob-like projection

from the palate ; wings moderate, rather pointed ; tarsi and feet rather longr

and slender. Size small, but generally larger than the preceding.

This sub-family contains about sixty species of birds, considerably resem-

bling those of the preceding in general characters and appearance. The.y

are natives of all countries of the globe, but principally the northern and
temperate regions.

The black-throated bunting {Emberiza americana) inhabits the whole of

the United States. It is a very pretty bird, with plumage striped brown
above and pale yellow beneath the body, with the throat black. It lives

almost exclusively in meadows where the grass is most abundant, in which
it constructs its nest. It is remarkable for being one of the very first birds

that leaves for the south towards the end of summer, and before there is

any decrease of temperature or appearance of autumn. This bird leaves

in August. The European species are the yellowhammer, E. citrinella

(pi. 101, fig. 15), the corn bunting (E. miliaria), the cirl bunting {E.

cirlus), the ortolan, E. hortulana {pi. 101, fig. 13), the reed bunting, E.

schcEniculus {pi. 101, fig. 14), and some others.

Several birds belonging to this group inhabit the high northern latitudes,

but occasionally visit the temperate parts of Europe and North America in

winter. The snow bunting (Flectrophanes nivalis), the Lapland long-spur

(P. lapponicus), the painted bunting (P. pictus), and another species (P.

ornatus), are the species alluded to.

Suh-fam. 6. AlaudincB, or Larks. Bill usually lengthened and slender,

but sometimes short ; wings long, with the tertials as long as the primaries

;

tarsi and feet long, and rather robust; claws long. Size small.

A small sub-family containing the larks of the old continent, and a few

American birds known as shore or horned larks.

One European species is very celebrated ; it is the skylark, Alauda

arvensis [pi. 102, fig. 7), which sings while rising in the air to an immense

height, and especially in the early morning. Several other species are

also admired songsters, such as the crested lark, A. cristata {pi. 102,

fig. 6), and the field lark, A. calandria {pi. 102, fig. 5).

The shore lark or horned lark of the Atlantic portion of the United

States {A. alpestris) is a bird which is native of the north, and migrates

towards the Southern States in the w^inter, at which time this bird is

abundant along the roadsides and other exposed places.

Several species inhabit India and Africa, and appear to be very common

in similar situations during their migrations.

These birds must not be confounded with the birds usually called larks

in the United States, which do not belong here.

Through the taste and perseverance of some gentlemen of the cit}- of

New York the European skylark has been naturalized to a considerable

extent in Long Island, and is likely to become a permanent and very

agreeable addition to the singing birds of the United States.

Suh-fam. 7. P^/rrhulince, or Bullfinches. Bill very short, strong, arched,
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and convex ; winffs moderate, somewhat rounded ; tail moderate ; tarsi

and feet rather short and robust. Size small.

Rather less than one hundred birds are arranged here, nearly all of

which inhabit northern and temperate regions.

The European bullfinch, Pijrrhula europea {pi. 101, fig. 2), is one of the

prettiest little birds of that continent. He is much esteemed as a cage

bird, and large numbers are exported from Germany to all paits of the

world.

The purple finch (Caiyodacus purpureus), a common and very hand-

some American bird, belongs here. The male is of a uniform purple color,

though seldom observed, on account of almost exclusively frequenting the

forest.

There are several western species, of which the crimson-fronted bullfinch

{C. frontalis) appears to be most common.

Some ten or twelve little birds of this sub-family, forming the ^enus

Crithagra, are peculiar to the continent of Africa. There are a large

number of South American species (genus Spermophila), of which the

thick-billed finch, /S. crassirostris {pi. 101, fig. 3), is a good example.

Subfam. 8. LoxiancB, or Crossbills. Bill rather long, both mandibles

compressed towards the tips, which are curved and cross each other
;

wings lengthened, pointed ; tail moderate, emarginated ; tarsi and feet

short and strong. Size small ; color generally purple.

These birds inhabit the forests of pine, fir, or other trees of similar cha-

racter, in the northern regions of America, Europe, and Asia. The seeds

of those trees are readily extracted by their curiously formed bills, and

appear to be their principal food.

The parrot crossbill {Loxiapityopsittacus), the common crossbill {L. curvi-

rostra {pi. 100, fig. 2), and the white-winged crossbill {L. leucoptera), are

the European spe-cies. The two latter are common in the northern United

States.

Several others have been observed in India and other countries of Asia.

Subfam. 9. PhytotomincB, or Plantcutters. Bill short, strong, broad at

base, lateral edges finely serrated ; wings moderate ; tail rather short, trun-

cate ; tarsi strong ; toes long and slender.

Three birds of South America constitute this sub-family. They are

found in the forests, and occasionally visit gardens and plantations, in which

they are said to commit much injury, by a peculiar manner of cutting off

buds and fruits. Their notes are represented as very unpleasant, and

somewhat similar to the sounds produced by sharpening a saw. The com-

mon plantcutter (Phytotoma silens), the narrow-billed {P. angustirostris)^

and the rusty plantcutter (P. rutila), are the known species.

Sub-fam. 10. ColincB, or Colies. Bill small, elevated at base ; wings

short ; tail very long, graduated ; tarsi short and robust ; toes lengthened

and all directed forwards. Head crested.

This group comprises eight or ten birds, which are natives of Africa.

They have a peculiar formation of their feet, by which all the toes (includ-

ing the hind toe of other birds) are directed forwards, though its use has
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not been observed. They feed on fruits and green buds, and build their

nests in society, closely together on the same tree. The great-tailed coly

(Colius macrourus) and the striped coly (C striatus) are frequently seen.

Fam. 4. MusopHAGiD^. A small family, composed of about fifteen species

of birds, which inhabit the torrid zone. They have no representatives in

northern or temperate regions,

Sub-fam. 1. Musophagince, or Plantain Eaters. Bill broad and elevated

at base, frequently advancing upon the forehead, compressed towards the

tip, and mostly with the lateral margins serrated ; wings short and rounded
;

tail long ; tarsi and feet strong. Size larger
;
plumage usually gay.

All the birds of this group inhabit Africa, except one, which is found

in South America. Many of the species are remarkable for their beauty.

They are represented as being timid birds, inhabiting the densest parts

of the forest, and perching upon branches of trees longitudinally, like

the goatsuckers. They are birds of but limited powers of flight, and have

discordant and disagreeable notes. The violet plantain eater (Musophaga

molacea) and several species with green plumage appear to be common.

The South American bird is the crested hoazin of some travellers (Opis-

thocomus cristatus). It is abundant on the banks of the Amazon, living

in small flocks, and eating fruits and buds, particularly of some species

of Arum.

Fam. 5. BucEROTiDiE, or Hornbtlls. a family of large birds, very

remarkable for the extraordinary size and shape of their bills. They are

strictly confined to Asia and Africa.

About forty species are well established.

Sub-fam. 1. Bucerotince, or Hornbills. Bill generally very large and

lengthened, curved, with the upper mandible furnished with appendages

of very various shapes and sizes, sometimes flat and cap-shaped, sometimes

curved upwards, crescent-shaped ; wings moderate, rather short ; tail

usually long ; tarsi and feet short, strong. Size various, frequently large

;

colors generally white and black.

These extraordinary birds are found in the continents and islands of

Africa and Asia. The use, if any, of tha singular appendages to their bills,

has never been discovered, nor even conjectured with any plausibility. It

is stated that these birds feed principally on fruits, though occasionally

feeding upon dead quadrupeds and sometimes reptiles. Their flight is

said to be heavy and noisy, though frequently at considerable height. The

nest is formed in the hollow of a tree.

The rhinoceros hornbill, Buceros rhinoceros (pi. lOS, fig. 2), is a common
Indian species, which has a very large bill and appendage. The red-billed

hornbill, B. erythrorhynchus {pi. 1 OS, fig. 1), is a small species, with the

bill almost simple.

One large bird of this sub-family, the Abyssinian hornbill (B. abyssinicus),

which inhabits various countries of eastern and southern Africa, habitually

frequents the ground, subsisting in a great measure on large beetles and

other insects. It builds, however, in trees, and is said to construct a very

large and curious nest, completely covered, having a lateral entrance,
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Order III. Scansores

Embraces the Toucans, Parrots, Woodpeckers, and some other families

of birds, which are grouped together under the common denomination of

climbing birds.

They can be recognised immediately by the peculiar disposition of their

toes, which are placed in pairs, two before and two behind. This arrange-

ment, which is characteristic of the order, gives them great facility in

climbing on the trunks and about the branches of trees.

The species of this order are not numerous, and principally inhabit

warm countries.

Fam. 1. Ramphastid^, or Toucans. A group of about fifty birds of

South and Central America and Mexico. They are all singular and rather

grotesque in their appearance, on account of their disproportionately large

bills. They are known by the names of Toucans and Aracaris.

Suh-fam. 1. Ramph astin cb. Bill very large, long, smooth, broad at the

base, curved, compressed to the point, lateral margins finely serrated
;

wings short, rounded ; tail various, sometimes lengthened, frequently short

and truncated. Tarsi and feet rather short and strong. Size rather large
;

colors gay.

The only sub- family contains two genera, Ramphastos, or Toucans, and

Pteroglossus, or Aracaris, the species of which are very similar in habits

and history.

These singular birds are represented as being common in the vast forests

of South America, though shy and cautious. They feed on various tropical

fruits, but are also said to devour reptiles, young birds, and other small

animals. They breed in hollow trees, building little or no nest. Several

species of these birds have been discovered in Mexico. Nearly all the

species possess more or less beauty of plumage, being mostly fine black

with red and yellow.

The red-billed toucan (Ramphastos erythrorhynchus), the large-billed,

R. tucanus {pi. 97, fig. 13), and the long-tailed aracari, Pteroglossus

aracari {pi. 97, fig. 12), are the most common species.

Fam. 2. Psittacid^, or Parrots. This large family of birds, some of

which are universally known, is distributed throughout the warmer regions

of the world. They are easily recognised by their peculiar general form

and plumage, familiar disposition, and the capability of many of the species

of being taught to imitate the human voice.

There are about three hundred species of parrots.

Suh-fam. 1. Pezoporince, or Ground Parrots. Bill moderate, abruptly

arched from the base to the tip ; wings short ; tail long, broad ; tarsi and

feet short and robust. Size small ; colors gay.

These birds inhabit southern Asia and Australia, generally living on the

ground or in thickets, or in low woods. Many of them are very richly

colored. The ring-necked parrot (Palceornis torquatus) of India and the

beautiful ground parrot of Australia (Pezoporus formosus) are suitable
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examples. The red-headed parrot of India, Palceornis alexandri {pi. 97,

fig. 4), and the Malacca parrot, P. malaccensis (pL 97, fig. 3), are also

included in this group.

Sub-fam. 2. AraincB, or Maccaws. Bill large, arched from the base to

I he tip, which is prolonged and sharp ; wings moderate; tail long, gradu-

ated, tip of each feather pointed. Size large ; colors gaudy.

A sub-family of about seventy birds, comprising nearly all the American
parrots. The maccaws are large parrots, with very showy plumage, found

in the forests of South America, living principally on the fruits which

abound in such localities. Their notes, or rather screams, are represented

as being very harsh and disagreeable. The common blue and yellow

maccaw, Ara ararauna {pi. 98, fig. 2), the mihtary maccaw, A. militaris

{pi. 98, fig. 3), and the great blue maccaw {A. hyacinthina), are frequently

to be seen living in menageries, and appear to be the most common species

of this sub-family.

Many other parrots of South America, composing the genus Conurus,

belong here, some of which have very beautiful red and green plumage.

One species only visits the Atlantic States, which is the Carohna parrot

{C. carolinensis) . This bird is frequent in Louisiana and others of the

Southern States, and has occasionally been seen as far north as Illinois.

It is a very handsome species, with green and yellow plumage, and is gene-

rally observed in flocks, on the appearance of which in unusual localities

great curiosity is excited amongst the inhabitants. In some sections of the

country this parrot is eaten, and considered a great delicacy.

Sub-fam. 3. Lorince, or Lories. Bill large, slender, arched from the

base to the tip, which is prolonged and acute ; wdngs moderate, sometimes

long, pointed ; tail long ; tarsi and feet short, strong. Size small.

A small group of beautiful little parrots found only in India and the

islands of the Pacific ocean Little is known of them except that they live

in the banana and palm trees, in which they rear their young. Lorius

domicella {pi. 98, fig. 4) and L. tricolor are frequently seen in collections.

An Australian group belongs here, of which the beautiful green parrot,

Platycercus viridis {pi. 98, fig. 1), is a good example.

Sub-fam. 4. PsittacincB, or typical Parrots. Bill generally large, broad

at base, compressed, arched, lateral margins dentated or festooned ; wings

long, pointed ; tail generally short ; tarsi and feet short and strong. Size

various ; colors usually gay.

These parrots are found in all the warmer regions of the globe. They

mostly inhabit the forests, where they live in pairs or small flocks, climbing

among the upper branches of the trees on the fruits of which they live.

Some species, it is said, sleep suspended from the branch of a tree with

their heads downwards. Nearly all parrots are migratory, and move from

place to place in flocks at immense heights in the air. They feed their

young by disgorgement like the pigeons.

Nearly all the talking parrots belong here, of which one of the best is

the grey African parrot {Psittacus erythacus), a plain but very intelligent

species, common in Liberia and other countries of Western Africa. The
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black-headed parrot, P. melanocephahts {pi. 97, fig. 5), is a very fine

Indian species. There are many other birds belonging to this group.

Sub-fam. 5. Cacatuince, or Cockatoos. Bill large, but generally short

and verv strong; wings generally long; tail long, broad, usually truncate
;

tarsi short and strong. Size mostly large ; colors plain.

This group contains about thirty species, which are restricted to Aus-

tralia and some of the Indian islands. Many of these birds are large

species with pure white plumage and handsome crests, which they can

erect at pleasure. These crests are sometimes very finely colored, as in

the yellow-crested cockatoo, Cacatua sulphurea {pi. 97, fig. 1), and the

citron-crested (C citrino-cristata) and others.

There is another genus of this sub- family which have nearly black

plumage., with their tails frequently variegated with red and yellow, such

as Banks's cockatoo {Calyptorhynchus banksii), and Cook's parrot {C.

cookii), and others. These are large birds, represented by travellers as

being very common and noisy in the forests of Australia.

Fam. 3. PiciD.«, OR Woodpeckers. A family of about two hundred and

fifty birds, w-hich are scattered over the surface of the whole world. They

are readily recognised b}^ their straight bills and erect position when
perched.

Sub-fam. 1. Capitonince, or Barbels. Bill large, broad at base, which is

usually furnished with bristles ; wings moderate, rather short ; tail generally

short ; tarsi and feet short, strong.

The birds of this sub-family are abundant in all tropical countries. They
feed on fruits and insects, and make nests in hollow trees or in holes like

the woodpeckers. The grooved-bill barbet, Pogonias sulcirostris {pi. 97,

fig. 11), is an African species ; the green and orange barbet, Capita viri-

diaurantius {pi. 91, fig. 10), is a native of India.

Sub-fam. 2. Picince, or typical Woodpeckers. Bill rather long, straight,

broad at base, upper mandible with a lateral ridge ; wings generally short

;

tail lengthened, with the feathers pointed ; tarsi short, strong ; toes long.

Size generally small ; colors mostly black and white.

The most numerous of all groups of woodpeckers, and comprises birds of

all countries. The American species of this sub-family are commonly
known by the name of sapsuckers ; the red-headed woodpecker, which

belongs to another sub-family, being the only species called by the name of

woodpecker in the United States.

The hairy woodpecker {Picus villosus). the downy woodpecker {F.

pubescens), and the yellow-bellied woodpecker {P. varius), are the most

common species, though there are several others. They are very active

and harmless little birds, always seen in pursuit of insects on the trunks and

branches of trees.

There are three common European species, known as Picus major

{pi. 98, fig. 8), P. medius, and P. minor. Many others are natives of

Asia and Africa, all of which pai4ake of the same general habits and

appearance as those of America. The Cayenne woodpecker, P. cayen-

nensis (pi. 98, fig. 6), is a common South American species.
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Suh-fam. 4. Gecincs, or Green Woodpeckers. Bill more or less long,

straight, base broad, sides with a lateral ridge ; wings long, pointed ; tail

long ; tarsi and feet short and strong. Size larger, color generally green

or yellow.

The greater number of the birds of this sub-family are confined to the

old world, many of which are large and handsome species, with plumage of

various shades of green, and w^ith the top of the head usually bright scarlet.

They live entirely in the forests. The green woodpecker of Europe,

Gecinus viridis {pi. 98, fig. 7), is a common bird of that continent, every-

where to be seen climbing amongst trees of small growth, and sometimes in

hedges and on the ground. There are several Indian species of beautiful

plumage ; and a few are found in South America which have the plumage

of dark brown or cinnamon color, with long crests of pale yellow, such as

the citron- colored w^oodpecker (Celeus citrinus) and others.

Suh-fam. 5. Melanerpince, or Black Woodpeckers. Bill rather long, com-

pressed, with a lateral ridge ; wings long and pointed ; tail rather long
;

tarsi and feet short. Size various, color mostly black, or striped black and

white.

A sub-family of exclusively American birds inhabiting the entire conti-

nent.

The red-headed woodpecker (Melanerpes erythrocephalus) is the best

known species. "There is, perhaps," says Wilson, "no bird in North

America more universally known than this. His tricolored plumage, red,

white, and black, glossed with steel blue, is so striking and characteristic,

and his predatory habits in the orchards and cornfields, added to his

numbers and fondness for hovering along the fences, so very notorious, that

almost every child is acquainted with the red-headed woodpecker.

" Wherever you travel in the interior in the summer you hear them

screaming from the adjoining woods, rattling on the dead limbs of trees, or

on the fences, where they are perpetually seen flitting from stake to stake

on the roadside before you. Wherever there is a tree or trees of the wild

cherry, covered with ripe fruit, there you see them busy among the

branches ; he is fond of the ripe berries of the sour gum, and pays pretty

regular visits to the cherry trees when loaded with fruit. Towards fall, he

often approaches the barn or farmhouse, and raps on the shingles and

weatherboards ; he is of a gay and frolicsome disposition, and half-a-dozen

of the fraternity are frequently seen diving and vociferating around the

high dead limbs of some large tree, pursuing and playing with each other,

and amusing the passenger with their gambols." He inhabits the whole of

North America, passing the winter in the extreme south.

There are two species found in western North America, which are

related to the red-headed woodpecker, Lewis's woodpecker {M. torquatus)

and the red woodpecker {M. ruber).

The other birds of this group are peculiar to Mexico and South America.

Suh-fam. 6. Colaptince, or Ground Woodpeckers. Bill long, curved,

broad at base, compressed ; wings long ; tail rather long ; tarsi short ; toes

long. Size rather large ; colors green and yellow.
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A group composed of about a dozen American woodpeckers and a few

which are natives of India.

The golden-winged woodpecker or flicker of the United States {Colaptus

auratus) is the best known. He is a very elegant bird, with plumage of

dark umber, transversely marked with black on the upper parts of his

body, below of very delicate fawn-color, with a broad crescent of deep

black. He is well known to our country people and to all amateur sports-

men, who are attracted by his size and handsome appearance, though not

very readily shot on account of his easily excited suspicions and quick

movements.

Several species intimately resembling the yellow-winged woodpecker

have been discovered in California and Mexico.

The Indian species are smaller birds of similar general habits.

Suh-fam. 7. YuncincB, or Wrynecks. Bill short, straight, acute ; wings

moderate and pointed ; tail moderate, rounded, composed of soft feathers
;

tarsi and feet short. Size small, colors plain.

Three birds only are contained in this sub-family ; the only one of which

the history is well known is the wryneck of Europe, Yunx torquilla {pi. 98,

fig. 9), so called from its having a peculiar twisting motion of the head and

neck. Its principal food is ants, which it obtains by pecking away the

earth from about their nests, and then allowing the insects to adhere to its

glutinous tongue. It is found throughout Europe.

Fam. 4. CucuLiD^, OR Cuckoos. A family of birds very diflferent in

form and manner from the preceding climbers, and much more resembling

the perching birds. They have, however, the peculiar form of foot which

characterizes the other climbers, and by which they may be recognised.

There are about one hundred and fifty species of cuckoos, which are

found in all the countries of the world.

Suh-fam. 1. IndicatorincB, or Honey Guides. Bill short, broad at base,

curved, compressed ; wings long, pointed ; tail moderate, emarginated
;

tarsi and feet short. Size small, colors plain.

Contains about ten little birds of Africa and India, which have obtained

the names of honey guides from the fact that they are usually observed in

the vicinity of nests of wild bees. The honey from those is said to be

their chief food, in the obtaining of which they are frequently attacked by

the bees and stung to death. The best known are the greater and smaller

honey guides of Africa {Indicator major and minor), w^hich inhabit Liberia

and other countries of Western Africa.

Suh-fam. 2. Saurotherince, or Ground Cuckoos. Bill long, straight,

hooked at the tip, compressed ; wings moderate, rounded ; tail lengthened
;

tarsi and feet long and robust. Size rather large.

A sub-family of about six birds only, which are exclusively American.

Several species which are found in Mexico and California habitually

frequent the ground, on which they run with great swiftness. They are

partial to dry, bushy places, and are very shy and difficult to approach.

Their food consists of reptiles, insects, and other small animals.

Suh-fam. 3. Coccyzince, or Curved-hill Cuckoos. Bill arched, com-
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pressed, rather long ; wings moderate, rounded ; tail long ; tarsi and feet

long. Size small, colors plain.

This group is composed of rather an anomalous collection of Cuckoos,

natives of all parts of the world except Europe. Africa and South

America produce much the larger number of species.

The two ' North American cuckoos {Coccyzus americanus and C.

erythrophthalmns) belong here. The former, or yellow-billed cuckoo, is quite

frequently seen and oftener heard, as it is most generally perched in a tree

of thick foliage, and has a loud note. It is a plain-colored though rather

elegant-looking bird, with glossy drab plumage above and pure white

below, arriving early in May in the northern States. Unlike the cuckoo

of Europe this bird has sufficient regard for its reputation to have a home
of its own, which is generally constructed in the orchard or an isolated fruit

tree. Its note is something similar to the syllables kow-e, rapidly repeated,

from which it has acquired the name of " cow-bird" in some districts.

The red-eyed or black-billed cuckoo is not so numerous, but very similar

in habits and appearance.

Sub-fam. 4, CrotophagincB, or Anis. Bill rather long, arched, and much
compressed; wings short, rounded; tail long, broad; tarsi and feet long.

Size various ; colors generally dull, sometimes black.

This assemblage of birds is confined to tropical regions, and is composed

of about twenty species of very dissimilar general appearance.

The American species, or anis, as they are usually called, are black birds

with singularly compressed and elevated upper mandibles, in fact having

the appearance of a prominent appendage in front. They inhabit the

West Indies and South America, being partial to cultivated grounds, pas-

tures, and meadows, through the thickest grass of which they readily make
their way by means of their ploughshare-like bills, in pursuit of grasshoppers

and other insects on which they subsist. The common ani {Crotophaga

ani), the greater ani (C. major), and the grooved-bill ani (C sulcirostris)

are common species. The latter has been observed in Mexico.

Sub-fam. 5. CuculincB, or Cuckoos. Bill broad, curved, compressed
;

wings long, pointed ; tail long, graduated ; tarsi short, feet strong. Size

rather large ; colors various.

A large sub-family, entirely confined to the old world. Nearly all the

species are found in the warmer regions of Asia and Africa, two only being

regarded as properly European birds. They are the crested cuckoo {Oxy-

lophus glandarius) and the common cuckoo {Cuculus canorus).

The latter is one of the birds of Europe which has attracted attention

from the earliest period, and has found a place in the literature of all Euro-

pean nations. He is a plain-plum aged bird, of deep bluish grey above, and

white with blackish bars beneath the body.

" There are few birds," as Sir William Jardine observes, " which have

excited so much interest as the common cuckoo. Its note in spring herald-

ing the return of sunny skies and bursting vegetation, carries with it dear

associations in every country where it is known ; while the singular provi-

sion of its making use of the nests of other birds in which to deposit its
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eggs has created an interest and curiosity to ascertain its history. It has

been ascertained without doubt that the European cuckoo and several

foreign species deposit their eggs in the manner we have alluded to, not

attending afterwards to the fate of the egg nor to the after-rearing of the

young. In choosing the nest for the reception of its eggs, it has been

remarked that those of insect-eating birds (like itself) chiefly are selected.

The young bird is endowed with a remarkable feeling to get rid of its

companions in the nest, which is continued, it is said, for twelve days ; after

which time, if it has been unsuccessful in its efforts, it remains quiet and

at peace with its neighbors. It is attended to for a certain time by its

foster parents, and afterwards left to itself The young remain in the sum-

ilier longer than the old birds, as we have frequently seen them late in

August, at which time they utter a note or whistle very dissimilar to the

cuck-oo of the love season."

The cuckoo is spread over the whole of Europe, decreasing in numbers

in the north. It subsists entirely on insects.

Several other species have been discovered in Asia and Africa, very

similar in appearance to the common bird, and they are supposed to be

also similar in habits and history.

Several small African species, sometimes called golden cuckoos (Chalcites

auratusy and others), have very splendid golden-green plumage, and are the

most beautiful of this family. One of these is worthy of special notice

from the fact that it was named by the celebrated naturalist and traveller

Le Vaillant in honor of a faithful Hottentot servant who accompanied him

during one of his expeditions, and continues to be known by his name, as

" Klaas' cuckoo" (C. klaasii).

Order IV^. Columb^, Pigeons and Doves.

Contains an assemblage of birds of elegant forms, and much isolated in

appearance and general characters from all other birds. They are said to

live almost invariably in pairs, and one of their chief characters is that

they feed their young by disgorging the food previously swallowed by the

parent.

All the species are known by the names of pigeons and doves, and they

inhabit all the countries of the world.

Fam. 1. CoLUMBiD^ (only family).

Sub-fam. 1. Treronince, or Tree Pigeons. Bill short, ends of both man-

dibles knobbed or thickened ; wings moderate, strong ; tail broad, truncate ;

tarsi very short, generally feathered, feet robust. Size rather large ; colors

gay-

The birds of this sub-family are restricted to India and the Asiatic

islands. Many of them are large and showy, living entirely in trees and

mostly found in the depths of the forests, on the fruits obtained in which

they subsist.

The aromatic pigeon (Treron aromatica), an Indian species, is remark-
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able on account of its plumage having a spice-like flavor. One genus of

this group (Ptilonopus) contains several species found in the islands of the

Pacific, which have very fine green and red plumage, and are amongst the

most handsome of the pigeons.

Sub-fam. 2. ColumhincB, or Pigeons. Bill moderate, slender, base covered

v^^ith a tumid skin ; wings moderate, pointed ; tail various, generally ample

and truncate ; tarsi short, feet robust. Size various.

This assemblage contains all the familiar birds of Europe and North

America usually known by the names of pigeons and doves, as well as

many others only known to inhabit the wilds of Asia and Africa. The
European species are the best known, one of which is the original of the

domestic pigeon. It is the rock pigeon, Columba livia {pi. 96, jig. 12), a

bird common in many parts of Europe, living and rearing its young in the

holes or fissures of rocks. It is abundant in many places on the coasts of

England and Scotland. Its manners are represented as very similar to

those of the domesticated pigeon ; when in search of food it walks with

facility, and has the same manners and gestures during courtship as may
be observed in the common bird of the city. The rock dove has the entire

plumage plain, dark-lead color, with a white space on its back. All the

pigeons known as tumblers, croppers, carriers, fantails, and many others,

are considered as being derived from this one species.

The blue-backed dove, C. (Enas (pi. 96, fig. 13), is a species nearly allied

to the preceding. The ringdove [C. palumhus) is the largest of the

European species. It has never been domesticated.

One of the most elegant as well as favorite European species is the

turtle-dove, C. turtur [pi. 96, fig. 15). It is a plain little bird with greyish-

blue plumage, spending the summer in central and southern Europe, and

migrating southwards in the autumn. It lives in the woods, and its notes in

the spring are peculiarly sweet and plaintive.

Several North American pigeons belong here, the largest of which are

several species found in the Rocky Mountains and the western territory of

the United States. But there is no species so universally known, nor

which appears in such numbers, as the passenger pigeon or wild pigeon

{Ectopistes migratorius), a bird which is distributed throughout the United

States. It is a very graceful and handsome plumaged bird, with dark lead-

colored plumage above and reddish beneath the body.

"The multitudes of wild pigeons," says Audubon, "in our woods are

astonishing. In the autumn of 1813 I left my house at Henderson, on the

banks of the Ohio, on my way to Louisville. A few miles beyond Har-

densburgh I observed the pigeons flying in greater numbers than I though*

I had ever seen them before, and feeling an inclination to count the flocks

that might pass within the reach of my vision, I dismounted, and found

that 163 flocks passed in twenty-one minutes. I travelled on, and still met

more the further I proceeded. The air was literally filled with pigeons, the

light of noonday was obscured as by an eclipse, and the continued buzz of

wings had a tendency to lull my senses to repose."

Another and great favorite is the Carolina or turtle-dove {E. caroli-
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nensis), a plain, but very pretty bir* frequently to be seen in the woods

and fields, and like the turtle of Europe it is one of the first to announce

the advent of spring by its harmonious but rather melancholy cooings.

Many other birds belong here, of the greater part of which little is

known.

Sub-fam. 3. Gourince, or Ground Pigeons. Bill moderate, rather slender,

straight, apex strong ; wings moderate, pointed ; tail moderate, rounded
;

tarsi and feet rather long, robust. Size very various.

Contains a large number of pigeons which live habitually on the ground.

They are most numerous in tropical countries, though a few species have

been discovered to inhabit the extreme southern limits of the United States

in summer. Of these the Zenaida dove (Zenaida amahilis) is one of the

most remarkable. It occasionally visits Florida, and is said to be very

gentle in its manners, and to possess a voice of remarkable softness.

The little bird-like dove (Chamcepelia passerina) is another, which has

been observed in Florida, and more abundant than the preceding. It is a

very small species, and is often tamed.

The two largest birds of the family of pigeons belong to this assemblage.

They are the crowned pigeon and the queen's pigeon (Goura coronata and

G. victoria), both of which are considerably larger than common fowls.

They are much alike in general appearance, having fine ashy blue plumage

and beautiful erect crests, and inhabit the large islands of the Indian

archipelago.

Numerous other 'beautiful pigeons and doves belong here, which are

found in all warm countries. Goura cruenta [pi. 96, fig. 14) is an Indian

species.

Sub-fam. 4. Didince, or Dodos. Bill longer than the head, much curved

towards the tip, which is hooked and acute ; tarsi short, robust ; feet

strong ; wings and tail unknown. Size large.

This sub-family has been founded on one bird only, which is called " the

dodo" by some early voyagers to the island of Mauritius, which it formerly

inhabited. It is now supposed to be extinct, and no perfect specimen is

known to exist, though several fragments are preserved in European
museums. It is represented as having been a large bird, somewhat resem-

bling a turkey, and to have lived on the ground in the forests of palm trees,

on the fruits of which it subsisted.

Order V. Galling.

This order consists of the common fowls, pheasants, grouse, turkeys, and
other birds of similar manners and character. They are invariably formed

essentially for living upon dry ground. Their food, with few exceptions, is

entirely vegetable, and their chief support is derived from the seeds and

grains of plants. Many of them eat also the green or leafy portions, and
are in this respect nearly peculiar among birds. Almost all of them have
large crops or craws, and extremely muscular and powerful gizzards.
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The Gallinae are for the greater part very sociable birds, and many
species are readily domesticated. They are more practically useful to man
than all other birds together.

Fam 1. Cracid^, OR CuRAssows. A family of birds principally found in

Mexico and Central America, and known by the names of curassow birds,

penelopes, guans, Mexican turkeys, and others.

There are about thirty-five species.

Sub-fam. 1. Penelopince, or Guans. Bill moderate, slender; nostrils

large ; wings short, rounded ; tail long ; legs and feet long and robust

;

sides of the head and throat more or less naked. Size large.

These birds inhabit South America, mostly residing in the forests and

subsisting on fruits and insects, which they are represented as pursuing in

the morning and evening. They construct their nests in trees, and are

habitually wary and difficult to approach. The crested penelope (Penelope

cristata) appears to be common.

Sub-fam. 2. CracincE, or Curassows. Bill generally long, curved, com-

pressed ; wings short, rounded ; tail long ; tarsi and feet very strong and

lengthened ; head crested. Size large.

The curassow birds are found mostly in Mexico and Central America,

in the countries of which they are domesticated to some extent, and

hence are sometimes called Mexican turkeys. They are large birds, gene-

rally of plain black plumage, with erect handsome crests. The red

curassow, Crax rubra {pi. 96, Jig. 10), is one of the species frequently met

with.

Fam. 2. Megapodid^. A small family of about twelve or fifteen species

of birds inhabiting Australia and the Pacific islands. They are large birds,

having very thick and strong legs, and short curved bills, said to live

mostly on berries.

Sub-fam 1. Tallegallince, Bill moderate, rather robust, curved towards

the tip ; wdngs moderate, rounded ; tail long ; tarsi very thick and length-

ened ; feet robust. Size large.

Contains three birds only, which are natives of Australia and New
Guinea, where they have acquired the name of bush turkeys. They are

mostly observed in small flocks on the ground, and when apprised of danger

seek safety by running into the deepest thickets, or into the recesses of the

forest. The bush turkey of^ AustrsiVm {Tallegallus lathami) is the only com-

mon species in collections.

Sub-fam. 2. Megapodince, or Mound Birds. Bill moderate, rather weak ;

wings short, rounded ; tail rather short ; tarsi and feet very robust. Size

smaller.

The birds of this sub-family are found only in the Asiatic islands and

Australia. Some of the species, particularly one which inhabits Australia

(Megapodius tumulus), build very curious mounds of a large size for the

purpose of depositing their eggs therein. These mounds have been observed

upwards of twenty feet in circumference and ten feet high, and are com-

posed of sand and vegetable matter.

Fam. 3. PnAsiANiDiE, Pheasants, Peacocks, and Fowls. All the birds
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of this family are restricted to the okl world. They are the most l)eautiful

of the gallinaceous birds, and have no superiors in the whole feathered

creation.

Few of these birds have been domesticated, and they are generally not

highly prized for other qualities than their beaut}^ of plumage.

Sub-fa?n. 1. Pavonince, or Peacocks. Bill moderate, compressed, curved ;

wings short, rounded ; tail long, with the upper tail coverts very much
lengthened and extending beyond the tail ; tarsi long, robust ; feet stroncr.

Size various, generally large ; colors generally very beautiful.

This sub-family is composed of some of the most magnificent of birds.

The peacocks, of w'hich there are two species, belong here ; both inhabit

India and its islands, and they present plumage certainly not surpassed by

that of any other known birds.

We find the splendor of the common peacock, Pavo cristatiis {pi. 9(5,

Jig. 5), mentioned at a very early period. It attracted the notice of the

mariners of Solomon, in the time of w^hom it appears to have been well

known. It was afterwards discovered by the army of Alexander, by

whom it was so much admired that he imposed a penalty on its destruc-

tion. Hence it became known to Greece, Rome, and to Europe gene-

rally.

Peacock shooting is a favorite amusement in India, where in some dis-

tricts they are abundant. " About the passes in the Jungletery district."

says Colonel Williamson, " I have seen such numbers of pea fowls as have

absolutely surprised me. Whole w^oods were covered with their beautiful

plumage, to which a rising sun imparted additional brilliancy. The small

patches of plain among the long grass, most of them cultivated, and with

mustard then in bloom, w^hich induced the birds to feed, increased the

beauty of the scene ; and I speak within bounds when I assert, that

there could not have been less than twelve or fifteen hundred pea fowls

of various sizes, within sight of the spot where I stood for near an

hour.

" When they are in numbers scattered in a jungle it is easy to get a shot,

but I have always found much difficulty when the birds flock together, as

they frequently do, to the amount of forty or fifty. At such times it is not

easy to raise them. When on the wing, they fly heavy and strong, gene-

rally wathin an easy shot ; but if only winged, they speedily recover, and if

not very closely pursued will nine times out of ten disappear."

It is worthy of notice that domestication has not changed the appear-

ance of the peacock in the slightest degree, though nearly all other birJs

and quadrupeds have been more or less subject to variety from this

source.

The other known species is the Java peacock {P. muticus), of which

little is known, though it is now frequently seen in museums. It has the

neck brilliant green instead of blue as in the common species, and differs

in other respects, though presenting a similar general appearance. It is

not domesticated.

Another superb bird of this group, scarcely inferior in beauty to the pea-
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cocks, is the Argus pheasant, Argus giganteus (pi 96, fig. 8). It is a

native of Sumatra, and is supposed also to inhabit continental Asia as far

north as China. In size the Argus is not much superior to the common
fowl, but the great length of the wing and tail feathers makes it appear

niuch larger. It is almost impossible to convey by description only any

idea of the blending of colors in this magnificent bird. The throat and

cheeks are naked. The lower part of the body is reddish-brown, every

feather regularly spotted with yellow and black ; the upper parts are

covered with large black spots separated by lines of ochre-yellow ; the

upper tail coverts are clear yellow and the tail deep chestnut. The wing
feathers are spotted with green and shades of brown in the most beautiful

manner. The Argus lias not been domesticated.

The diamond pheasant (Polyplectron chinguis) and several other birds

of splendid plumage are arranged here, nearly all of which are natives of

India.

Sub-fam. 2. Fhasianince, or Pheasants. Bill moderate, strong, straight,

and slightly arched at the tip ; wings short, rounded ; tail greatly length-

ened ; tarsi and feet very strong. Size various ; colors generally very

beautiful.

Another group of splendid birds exclusively belonging to the old world.

The pheasant of Europe, Phasianus colchicus (pi. 96, fig. 6), now
distributed over the entire continent, is well ascertained to have been

introduced from Asia by the ancient Greeks. Its plumage is of the most

beautiful glossy chestnut color, with black crescent-shaped marks. Its

favorite haunts are thick or tangled woods near streams, where it passes

the night, but betaking itself to the open fields during the day in search of

food. It walks and runs much in the same manner as the common fowl,

which it greatly resembles in its manners.

The most beautiful of pheasants and one of the most splendid of birds is

the golden pheasant, P. pictus {pi. 96, fig. 7), which is a native of China.

Its plumage is almost entirely of golden yellow, barred with red and black.

It is called in China "kinki," or golden-flower fowl, and is kept extensively

in domestication.

The silver pheasant {P. nycthemerus) is another fine species. Its entire

plumage is beautiful silvery white with black lines, and the head adorned

with a long crest of glossy purple feathers.

The fire-backed pheasant {Euplocomus ignitus) and several other species

of the same genus belong here, as do also the curious and very handsome

horned pheasants, of which the most common species is the golden-

breasted, Tragopan hastingsii {pi. 96, fig. 9). They have fine red and

white plumage, and are peculiar for possessing fleshy protuberances about

the head resembling horns. They are also Asiatic birds, but are little

known.

Sub-fam. 3. Gallince, or Fowls. Bill moderate, curved towards the tip :

wings moderate, rounded ; tail lengthened, frequently compressed and

arched ; tarsi and feet robust and rather long. Size smaller than pre-

ceding ; colors gay.
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This group is composed of species of wild cocks from several of which

the domestic poultry is probably derived. They are all natives of India

and the adjacent islands, frequenting the forests. They are remarkable for

their pugnacit}^ especially when questions regarding their females have to

be settled, and all the species crow in a manner more or less resembling

the cock of the farmyard.

It is difficult to determine which of the wild species have been domesti-

cated, as varieties of the latter occur which resemble several, though natu-

ralists are apparently quite justified in pointing out at least two species,

which are the Malay cock (Gallus giganteus) and the jungle cock {G.

bankiva). The former is a large and rather clumsy bird, long domes-

ticated in the islands of Java and Sumatra, and is very probably the

original stock of all the large and more peaceable birds of the common fowl

(jil 05, figs. 10, II).

The jungle cock is the forefather of the gamecock, and joint progenitor

of many and various colored crossbreeds between it and the offspring of

the Malay cock, and possibly of others. He inhabits continental India,

and is clothed in fine red and golden orange plumage, much resembling

that of the well known game birds, though he is considerably smaller.

This species is yet abundant in the forests and jungles of India, in which

country he has been domesticated from time immemorial. There are,

however, no traces of the manner or period in which he was introduced

into Europe, though known familiarly at the earliest date of recorded his-

tory, both as a delicacy for the table and for his pugnacious character.

Cockfighting was carried to a great extent by the Hindoos long prior to

the invasion of Alexander, but seems originally to have partaken somewhat

of the character of a religious rite, as did many games. This amusement
was practised by the ancient Greeks and Romans, and by them transmitted

to modern times.

The bronzed cock (G. ceneus), the fork-tailed cock (G. furcatus), and

Sonnerat's cock {G. sonneratii), are other species which also inhabit India.

Sub-fam. 4. Meleagrince, or Turkeys. Head and neck bare, and gene-

rally hairy and carunculated ; bill moderate, strong; wings short; tail

moderate ; tarsi and feet very robust. Size various, frequently large

;

colors dark.

This sub-family comprises the turkeys, of which there are two species,

and the Guinea fowls, of which there are five.

The common turkey, Meleagris gallopavo (pi. 95, fig. 12), is a native

of the forests of North America, and was formerly distributed throughout

the entire country. It has now, however, become extinct or nearly so in

the States on the Atlantic seaboard, but is still abundant in the west and

south. The turkey is strictly gregarious, and flocks of several hundreds

are generally seen together ; their movements from place to place are

entirely performed on foot, and when apprehensive of danger they usually

trust to their legs rather than resort to flight. It is said, however, that they

are capable of flying a short distance with great swiftness, and that when
their progress is impeded by a river, after a considerable delay and exami
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nation, they ascend to the tops of the neighboring trees, and at the cluck of

their leader launch into the air for the opposite shore. Their favorite

food consists of acorns and other nuts found in the forest, but they also

devour with avidity Indian corn, berries, insects, lizards, and in fact almost

anything capable of sustaining life. Since the discovery of America the

turkey has been extensively domesticated in all civilized countries.

Another and very beautiful species of turkey has been discovered within

a few years in Honduras. Its habits and manners are little known, but

represented as very similar to the common species. It is domesticated

among the inhabitants of Central America, and is probably extensively

diffused over the country in a wild state.

The Guinea fowls are natives of Africa, where they frequent the forests

principally in the neighborhood of rivers. They associate in flocks of

many hundreds, and are said to commit great depredations on the crops of

the colonists and natives. Their food consists of grain, rice, grasshoppers,

and various insects. Several species of wild Guinea fowl are found in

Liberia and other countries of Western Africa.

The common species, Numida meleagris (pi. 95, Jig. 13), is abundant in

the country from which it has taken its name. There are several other

and larger species, none of which have been domesticated.

Sub-foMi. 5. Lopliophorince, or Shining Pheasants. Bill moderate, broad

at base, upper mandibles projecting ; wings moderate ; tail large and broad
;

tarsi and feet rather short, but very robus't. Size rather large ; colors

loetallic and very handsome.

A few beautiful birds of the Himalayah Mountains compose this group,

the most splendid of which is the fire pheasant (Lophophorus refulgens).

Its plumage has a deep black for its ground color, but with metallic tints

of every hue. It is said to be abundant in the ranges of the Himalayah

Mountains and to take wing readily, uttering a loud whistle, and that its

food consists principally of bulbous roots and insects.

Fam. 4. Tetraonid^, or Grouse and Partridges. Is composed of the

birds familiarly known by the names of grouse, partridges, quails, and

others, all of which are frequently alluded to as game birds. They are

generally birds of plump form and with plumage of dull colors. Their

flesh is highly esteemed as an article of food.

Sub-fam. I. Perdicince, or Partridges of the Old World. Bill short,

curved; wings moderate, rounded; tail short; tarsi and feet moderate, but

strong. Size generally small ; colors plain.

Contains all the partridges of the old world, of which there are nearly

seventy species. These are most abundant in India and other countries

of Asia, two only being found in Europe. Of these the red partridge, Per-

dix ruhru (pi. 96, fig. 4), is the larger, and one of the handsomest birds of

the genus. It is found plentifully in the South of Europe, where it inhabits

cultivated grounds, and is hunted like the other species.

The grey partridge, P. cinerea (pi. 96, fig. 3), is the smaller of the

European species, but is abundant throughout the continent. It is a plain-

colored but elegant bird, living in fields or other cultivated places, and is
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one of the few birds which do not appear to diminish in numbers on

account of the proximity of man. All the other species seem to be quite

similar in their general habits to the two birds here mentioned.

Suh-fam. 2. Turnicince, or Quails. Bill moderate, straight, compressed
;

wings short, rounded ; tail short, almost concealed by the long feathers of

the back ; tarsi moderate, strong. Size quite small ; colors plain.

These birds are found in the South of Europe, India, Africa, and Aus-

tralia. They have much the same habits as the partridges, which they

resemble in appearance, though they are much smaller. They live entirely

on the ground, running with great swiftness, and seeking their food

amongst the grass and other herbage. The common quail of Europe, Tur-

nix dactylisonans {pi. 95, fig. 15), is distributed throughout the continent

and Asia.

Suh-fam. 3. Odontophorince, or American Partridges. Bill short, curved

to the tip, upper mandible slightly prolonged ; wings moderate, rounded ;

tail rather long ; tarsi and feet moderate. Size various ; colors various,

frequently gay.

This sub-family embraces the partridges of America, of which there are

about thirty-five species, mostly natives of Mexico and Central America.

One of the most beautiful of these is the California partridge, Lophortyx

californicus {pi. 96, fig. 11), which is a common bird in that country.

This and other species of these elegant birds seem to prefer the sandy

plains or open woods, generally living in bands of several hundred indivi-

duals, and seeking their food on the ground. There are numerous species

of these birds found in California and Mexico, some of which are amongst

the most beautiful of the birds of North America.

The common partridge of the United States (Odontophorus virginianus)

is spread over the whole of North America. It rarely frequents the forest,

but is most partial to the cultivated plantations where there is plenty of

grain. When not too much persecuted by gunners this pleasant bird

becomes almost half domesticated, in winter approaching the barn and out-

houses, and feeding amongst the poultry of the farmyard. Buckwheat is a

particular favorite, in the fields of which the partridge may almost inva-

riably be detected. His note in the spring is somewhat similar to the

words " Bob White," which has been given to him for a name, and by

which he is extensively known.

Sub-fam. 4. Tetraonince, or Grouse. Bill short, rather broad, curved ;

nostrils covered ; wings moderate, rounded ; tail wide, sometimes rounded

or forked ; tarsi rather short, feathered ; feet strong ; size various, frequently

large ; colors generally plain.

These birds are residents of the northern parts of both continents
;

inhabiting all descriptions of localities, but rather preferring barren or

bushy plains. They are in much request as articles of food, and are much

sought after by hunters and sportsmen.

The largest species is the cock of the woods, or capercailz^ Tetrao

nrogallus {pi. 96, fig. 1), a European species, formerly abundant but now
more rare, and entirely extinct in Great Britain. It is not much inferior to
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the turkey in size, and has fine black plumage. It is yet frequently met

with in the forests of the north of Europe.

The moor cock, T. tetrix (pi. 96, fig. 2), is another fine European species,

formerly very abundant, and yet frequent in the Highlands of Scotland.

It is entirely black with a forked tail, and is represented as living principally

on twigs and buds of the heath and on blades of grass.

Several species of these birds inhabit the United States, of w^hich i\yd

largest is the cock of the plains (T. urophasianus). The others are, the

sharp-tailed grouse (T. phasienellus) , the Canada grouse {T. canadensis),

the dusky grouse {T. obscurus), and the prairie hen (T. cupido). The latter

was formerly abundant throughout the United States, but is now almost

extinct in the Atlantic states. The most common species is, however, the

ruffed grouse or pheasant, T. umbellus, which is frequent throughout the

country.

The most curious birds of this group are the ptarmigans, which live in the

extreme north of both continents. They are usually seen on the barren

grounds, or among thickets of willows and birches, on the banks of marshes

or lakes. The plumage varies with the season ; in the winter they are

pure white, but as the spring advances they assume a dark chestnut color,

which gradually extends over the whole body. The white ptarmigan

(Lagopus alhus) is a frequent species in the north of Europe, and the rock

ptarmigan (L. mutus) in northern America. In the winter season, when

alarmed, they are said to plunge into the snow, under which they proceed

to considerable distances.

Sub-fam. 5. PterocUnce, or Sand Grouse. Bill short, curved, compressed ;

wings and tail long and pointed ; tarsi and feet robust and feathered ; size

small ; colors plain.

These singular birds inhabit the sandy deserts of Africa and Asia, and

nearly all the species have their plumage of dull brown, much resembling

the color of dry sand. Their food consists of hard seeds, grass, and insects.

The banded sand grouse (Pterochs bicinctus) is frequently brought from

Africa ; the desert grouse, P. alchata {pi. 95, Jig. 14), is another species.

Sub-fam. 6. Tinamince, or Tinamous. Bill rather long and slender

:

wings short, rounded ; tail very short, rounded ; tarsi and feet moderate

and strong. Size various ; colors plain.

About twenty-five species of these birds are known, all of which are

found in South America. Their general appearance is much that of a

partridge with a long bill, and their habits and manners are said to be very

similar. The larger tinamou {Tinamus major) and others are common.

Order VI. Struthiones.

This order embraces the ostrich, the cassowary, the bustards, and a few

other birds, mostly of large size.

Fam. 1. Struthiomd^, or Ostriches. The only family of the order,

the species of which are easily distinguished by their large size and exclu-

580



AVES. 377

sive organization for walkinor. About thirty birds are included in this

family.

Sub-fam. 1. StruihionincB, or Ostriches. Bill broad, flattened, somewhat

rounded ; wings and tail very short ; tarsi very long and robust ; toes two

or three in number, and all directed forwards. Size large.

The ostrich, Struthio camelus {pi. 94, Jig. 1), which is the largest of all

birds now known to be living, is arranged here. It inhabits the open plains

of Africa, where it is sometimes observed in large flocks, especially when
the herbage is abundant, as that forms its chief food. When alarmed, it

runs with great rapidity, with the assistance of its wings. The nest is a

slight hollow scratched in the sand, and, it is said, is generally occupied by

two females, both of which lav their es^^s, and with the males attend

mutually to the young.

The South American ostriches, of which there are two species, Rhea

ainericana and darwinii, are frequent on the plains of Patagonia and the

other more southerly countries of South America. The}?' are much smaller

than the ostrich of Africa, but bear considerable resemblance in general

appearance and manners.

The emu of Australia (Dromaius novcB hollandicB) and the cassowary of

New Guinea, Casuarius galeatus (pi. 95, fg. 1), complete the birds of this

group. They are both large birds, almost destitute of wings, but are said

to run with great rapidity. They feed exclusively on vegetables.

Sub-fam. 2. ApterygincB, or Kivis. Bill long and slender ; wings and

tail very short, almost obsolete ; tarsi and feet short and robust ; entire

plumage hair-like.

Two very curious birds found in New Zealand belong here. They
frequent the extensive and dense beds of ferns which occur in that country,

and feed on snails and insects. The plumage of these birds is very singular

and peculiar, being composed of long feathers more resembling the hair

of some quadrupeds than the covering of birds. The common kivi, Apteri/x

australis, and Owen's apteryx, A. owenii, are the known species.

Suh-fam. 3. Otince, or Bustards. Bill rather long, straight ; wings and

tail moderate ; tarsi long, robust ; toes short. Size various, rather large.

The bustards are found in the sandy or grassy plains and the open culti-

vated lands of various countries of the old continent. They are shy and

watchful, and when alarmed, fly with considerable swiftness for a short

distance, then running off*. They feed on seeds and other parts of vege-

tables, and are said to be very destructive to crops of wheat and other

grain in some parts of Asia and Africa. The great bustard, Otis tarda

(pi. 94, jig. 2), was formerly frequently seen throughout Europe, but has

now become rare. It is the largest known species, and was a favorite bird

with sportsmen, as are many species of other countries. The smaller bustard,

O. tetrax (pi 94, fig. 3), is found occasionally in the south of Europe, but

principally in northern Africa. There are about twenty species of these

birds, nearly all of which inhabit northern Africa and Asia.
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Order VII. Grall^, or Waders.

With this order we enter upon the birds which habitually reside in the

neighborhood of water, and are usually denominated water birds, in contra^

distinction to those which live habitually on the dry land.

This rather extensive order is composed of birds recognised immediately

by their long legs and long necks, and by their constantly being observed

in search of fishes and other aquatic animals, which they mostly pursue by

wading into shallow waters. A few species, however, content themselves

with such animals as are to be found on the shores or on dry land.

The herons, storks, snipes, woodcooks, curlews, and other birds of such

appearance and habits, belong here.

Fam. 1. Charadriad^. Comprises all the plovers, turnstones, oyster-

catchers, &c. They are generally small and timid birds, living on the

banks of inland streams, in the neighborhood of ponds or lakes, or the

shores of the ocean.

Sub-fam. 1. CEdicnemince, or Runners. Bill rather long, somewhat

curved to the tip ; wings long, pointed ; tarsi long ; toes three only, directed

forwards, and rather small ; tail short. Size rather small ; color plain.

A small group of birds, which reside in the warmer regions of both conti-

nents. One species, the thick-leg {(Edicnemus crepitans), visits the south of

Europe, frequenting open fields, and feeding in the evening or at night,

^t is said to remain squatted behind a stone, or any other object admitting

of concealment, during the day. Other birds of this sub-family are found in

the plains and deserts of Africa and Asia, such as the Cursorius senegalensis,

and others.

Sub-fam. 2. Glareolince, or Pratincoles. Bill short, broad at base, com-

pressed ;
wrings very long ; tarsi and feet moderate ; tail short. Size small.

About seven species of very peculiar birds compose this sub-family.

They inhabit the temperate and warmer parts of the Old World, subsisting

on flies and other insects, which they take on the w^ing, like swallows, and

on the ground. The European pratincole, Glareola torquata {pi. 95, fig. 5),

is the only well described species.

Sub-fam. 3. Charadriance, or Plovers. Bill long, slender, depressed

;

wrings long, pointed ; tail moderate, frequently broad ; tarsi long, slender

;

feet rather small. Size various, generally small.

Rather an extensive assemblage of about one hundred species of birds,

embracing all the lapwings and plovers which inhabit the whole surface of

the globe. The European lapwing, Vanellus cristatus [pi. 93, fig. 2), is

spread over the entire continent, and is remarkable for its graceful form

and rapid flight, which is at times performed with numerous singular evolu-

tions in the air, and accompanied by a series of oft-repeated notes. The

golden plover of the United States {Charadius pluvialis) belongs here, as does

also the kill-deer plover {C. vociferus), Wilson's plover (C. wilsonius), and

some others. The plover of Europe, C. auratus {pi. 9S,fig. 1), is a common

and handsome species.
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Sub-famA. Hcsmalopincs, or Oystcr-catcJiers. Bill long, strong, and much
compressed; wings long, pointed; tarsi and feet very robust; tail short;

size larger; colors mostly black and white.

The species of this sub-family are distributed in most parts of the world.

They live on the sea-shores, subsisting on the animals of sea-shells, which

they obtain by inserting their compressed wedge-like bills between the

valves. They build on the bare sands, or in such scanty herbage as may
be found growing near the reach of high water. The best known species

are the European oyster-catcher {Hcematopus ostralegus), and the American

oyster-catcher {H. jmlliatus). The latter is frequently met with on the

shores of the Atlantic.

Sub-fam. 5. Cinclince, or Turnstones. Bill short, straight, and rather

acute; wings long ; tail short ; tarsi rather short; toes long. Size small;

colors mostly red, and black and white.

Four or five curious little birds are arranged here. They frequent the

sea-shores of all parts of the world, feeding entirely on such shell-fish anrl

other small animals as are thrown up by the waves, and are said to turn

over small stones in quest of insects with much dexterity. The common
turnstone, Cinclus interpras [pi. 95, fig. 7), is abundant in Europe, while the

American species (C. melanocephalus) is quite as abundant in America.

Fam. 2. Ardeid^. Another lar2;e familv, containino* the cranes, herons,

Storks, and ibises. They inhabit every country of the world, and may
generally be readily distinguished by their long necks and legs, and attenu-

ated general appearance. They are mostly birds of large size.

Sub-fam. 1. PsophincB, or Trumpeters. Bill moderate, rather short ; wings

and tail short ; tarsi long ; feet moderate. Size large ; color dark.

The trumpeters, so called from their loud notes, inhabit South America,

where they are found in damp or marshy places in the forests. They seem

to partake somewhat of the character of gallinaceous birds, and some species

have very handsome plumage. The common trumpeter (Psophia crepitans)

is frequently seen in collections.

Sub-fam. 2. GruincB, or Cranes. Bill long, straight, strong ;
wrings rather

long, with the tertial quills lengthened and pendent ; tail short, pendent

;

tarsi very long, slender. Size large ; colors plain.

The cranes are large birds, usually partial to marshes or swamps, though

frequently seen on dry plains. They regularly migrate to the warmer
regions during autumn and winter, and in summer return to the north.

Their flights are performed during the night in large flocks, under the

direction of a leader, and at such a great elevation that they are invisible to

the naked eye, though their loud cries may be distinctly heard. Their nests

are usually made amongst the herbage of marshy places, and are raised above

the surface of the ground, sometimes to the height of the body when stand-

ing. The crane of Europe, Grits cinerea {pi. 93, fig. 3), and the American

hooping crane {G. americana), are examples of these birds.

The crowned crane, Balearica pavonina (pi. 94^, fig. 4), is an African

species.

Subfam. 4. Ai'deince, or Herons, Bill long, acute, much compressed;
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wings long; tail short, truncate; tarsi long, slender. Size large; colors

plain.

A sub-family containing about one hundred birds, distributed throughout

the world. They are usually seen walking over the surface of marshy
grounds in quest of small quadrupeds or reptiles, or standing in shallow

pools, quietly waiting the approach of fishes, which they capture by suddenly

darting upon them with their powerful bills. They build their nests in trees.

The purple heron, Ardea purpurea (pi. 93, fig. 5), is one of the European
species, as is also the pigmy heron, A. ralloides {pi. 93, fig. 12). The most

common American species is the great heron (A. herodias), which is one

of the largest wading birds of the United States.

The egrets form a distinct genus, distinguished readily by their beautiful

snowy w^hite plumage, of which the snowy heron of the United States,

Egretta candidissima {pi. 93, fig. 6), is an example.

The bitterns, which belorg here, are noted for their loud and peculiar

cries. The best known are the European bittern, Botaurus stellaris {pi. 94,

fig. 5), and the American species, B. minor.

The spoonbills are also arranged here. They are large birds, with

beautiful rose colored and white plumage; and their name has been derived

Irom the singular form of the bill, w^hich is expanded and flattened at the

end, somewhat resembling a spoon. The roseate spoonbill, Platalea leu-

corrhodia {pi. 93, fig. 4), is a native of Southern Europe and Africa.

Sub-fam. 4. CiconincB, or Storks. Bill long, straight, rather thick, and

somewhat conical ; wings long and ample ; tail moderate, broad ; tarsi

lengthened : feet moderate. Size large.

A small group of about twenty birds which, with one exception,

reside only in the old world. In tropical countries, some of the storks

frequent the vicinity of towns and villages, feeding on the offal cast into

the streets. They are, however, usually observed stalking about plains or

marshy districts in quest of reptiles or other small animals. The Bengal

adjutant {Ciconia argala) is protected by law in some of the cities of India,

in consideration of his services as a scavenger.

The white stork of Europe, Ciconia alba {pi. 93, fig. 7), is a bird of

sociable and mild disposition, held in much popular respect on ac<)ount of

its utility in destroying snakes and other animals usually considered noxious,

and is easily tamed. In Turkey and other eastern countries, it is con-

sidered a sacred bird, and its destruction is strictly prohibited. The stork

is known to have the singular habit of sleeping while standing on one leg,

holding the other drawn up amongst the feathers of the abdomen, which is

also the habit of the American sand-hill crane. The great Audubon made

the curious discovery that the latter invariably rested on the same one, or,

as he pleasantly expresses it, " has a favorite leg for resting upon."

The black stork (C. nigra) is another European species.

The only American species allied to the stork is the Mycteria americana^

found in South America.

Sub-fam. 5. Tantalince, or Ibises. Bill lengthened, slender, curved, com-

pressed ; wings rather long ; tail moderate ; tarsi usually rather long,
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robust ; toes long ; size mostly rather large ; colors usually gay, sometimes

with metalHc lustre.

About twenty-five species of handsome birds form this sub-family, which

inhabit all countries, and resemble in general characters the herons and

storks. The North American species are the wood ibis {Tantalus locu-

latnr) ; the scarlet ibis {Ibis rubra), which is clothed in beautiful scarlet

plumage ; the white ibis (/. alba) ; and the Mexican ibis (/. falclnellus).

There are, however, several South American species. The crested ibis,

/. cristatus {pi. 9b, Jig. 3), i-s an Asiatic species.

The most distinguished species of all these birds is the Egyptian ibis

(/. religiosa), which was held sacred by the ancient Egyptians, and is

found embalmed in immense numbers. It is yet found inhabiting the

banks of the Nile. The large white ibis (7. alba) is another African

species.

Fam. 3. ScoLOPAciD^. Embraces the snipes, godwits, avocets, sand-

pipers, and other birds, which frequent the shores of both salt and fresh waters.

They are easily recognised by their small size, long, slender bills, and long

legs, and are shy and harmless in their dispositions. Several species are

esteemed as delicate articles of food.

Sub-fam. 1. Limosince, or Godwits. Bill lono^, slender, curved ; wino-s

long and pointed ; tail short ; tarsi long, slender ; toes long. Size larger

than usual in this family; colors plain.

About twenty-five species of these birds, known by the names of godwits

and curlews, inhabit the various countries of the world. Those resident

in the United States are the great marbled godwit {Limosa fedoa) ; ihe

smaller godwit {L. hudsonica) ; the long-billed curlew {Numenius longi-

rostris) ; and the northern curlew {N. borealis). The rufous godwit, L.

rufa {pi. 93, jig. 9), and the curlew, N. arcuatus {pi. 94, Jig. 7), are

European species.

Sub-Jam. 2. Recurvirostrince, or Avocets. Bill long, slender, compressed,

sometimes curved upwards ; wings long, pointed ; tail short ; tarsi verv

long. Size various, never large ; colors varied.

The avocets and stilts, which are the birds constituting this group, are

distributed throughout the globe. The former have the bill curved upwards

very decidedly ; the latter but slightly, and are remarkable as being the

longest legged birds, in proportion to the size of their bodies, of any of the

waders ; hence they have derived their name. The European avocet,

Recurvirostra avocetta {j)l.- 93, Jig. 10); the American avocet {R. ameri-

cana) ; the European stilt, Himantnpus albicollis {pi. 95, Jig. 6) ; and the

American black necked stilt {H. nigricollis), are common species.

Sub-Jam. 3. Tringince, or Sandpipers. Bill long, slender, compressed ;

wings long, pointed ; tail moderate, truncate ; tarsi generally long and

slender, sometimes rather short ; toes long. Size mostly small.

An assemblage of about fifty little birds which inhabit the sea shores as

well as the borders of lakes, rivers, and small inland streams of all countries.

It is on the sea shore, however, that they are most abundant, and may
constantly be seen running into the advancing waves, or during the recess
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of the tide, ever busy in quest of minute shell-fish and other small marine

animals upon which they subsist.

Several species are found on the Atlantic coast of the United States, of

"vvhich the rufous sandpiper, Tringa rufescens {pi. 95, jig. 4), and the

pigmy sandpiper (T. minuia), are good examples. Others inhabit the small

lakes and the borders of small streams, such as Bartram's sandpiper

(Totanus hartramius), and the spotted sandpiper (T. macularius) . There are

several European species, ofwhich the common sandpiper, T. calidris {pi. 945

jig. 8), and the green sandpiper, T. ochropus {pi. 94, jig. 13), are examples.

Sub-jam. 4. Scolopacince, or Snipes. Bill long, straight, rather slender

;

wings moderate, pointed ; tail short, rounded ; tarsi long ; toes long,

slender. Size larger.

These birds frequent swampy woods and forests, or open marshes and

borders of rivers. The snipe of Europe, Gallinago major {pi. 93, jig. 8),

and the grey snipe of the United States {G. wilsoni), are good examples of

this group.

The woodcocks belong here. There are two species only, one of which,

Scolopax rusticola, is diffused throughout the old world, while its relative,

the American woodcock {S. minor), is restricted to North America. Both are

in much request by sportsmen, and in high esteem as delicacies for the table.

Sub-jam. 5. Phalaropince, or Phalaropes. Bill rather long, straight, and

slender ; wings long, pointed ; tail short ; tarsi short ; toes moderate, and

semi-webbed or lobed. Size small : colors handsome.

The few birds composing this group inhabit the north of both conti-

nents. They are usually observed in small parties swimming on the

borders of the sea, or of lakes or ponds, which they are enabled to do with

great facility, by means of their curiously lobed feet. The northern phala-

rope {Phalaropus hyperboreus), and Wilson's phalarope (P. wilsoni), are

often met with.

Fam. 4. Palamedeid^. A limited family, comprising a few tropical birds

remarkable for their very large tarsi and feet, and otherwise singular forms.

Sub-jam. 1. Palamedeince, or Screamers. Bill short, curved, wings

lengthened, with the shoulders furnished with spurs ; tail moderate, tarsi

long, very robust ; toes lengthened. Size large.

The birds of this group are peculiar to South and Central America,

frequenting marshes and the borders of lakes and rivers. They are said to

have very discordant voices. The horned screamer, Palamedea cornuta

{pi. 95, jig. 2), a common species, has a singular projecting, horn-like

protuberance from its forehead, and its wings armed with curved, acute

spurs, which it is said to use defensively with great readiness.

Sub-jam. 2. Parrince, or Jacanas. Bill long, slender, straight ; wings

long, pointed ; tail short ; tarsi long, slender ; toes very long, slender

;

shoulders armed with spurs. Size small.

These singularly footed birds are found in the warmer parts of the world.

The extraordinary length of their toes and claws enables them to walk over

the plants that float on the surface of the water while seeking their food,

which consists principally of aquatic insects. The chestnut-colored jacana
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(Parra jacana), and the Indian jacana, P. indica {pi. 94, Jig. 9), are suitable

examples and common species.

Fam. 5. Rallid/E. This family contains a large number of birds, which

are more aquatic in their habits than any of the preceding, and live almost

exclusively in marshes. The American and European species are known

by the names of rails, crakes, coots, mud-hens, and gallinules.

Suh-fam. 1. RalllncB, or Rails. Bill various, frequently short, straight,

sometimes long, curved ; wings short, rounded ; tail short ; tarsi and feet

long, slender. Size mostly small ; colors plain.

The rails and crakes inhabit all parts of the world, taking refuge in

marshes and the thick vegetation of the margins of rivers, through which

the peculiarly compressed form of their bodies enables them to pass very

readily. They also swim and dive with much ease. There are several

European species, such as the dusky rail, Rallus aquaticus {pi. 95, fig. 8),

and the corn crake, R. crex {pi. 95, fig. 9). The American species are the

Carolina rail {Ortygometra Carolina), the little black rail (O. jamaicensis),

the New York rail {O. novehoracensis), the clapper rail {Rallus crepitans),

and the river mud-hen {R. elegans).

Suh-fam. 2. GalUnulince, or Gallinules. Bill short, upper mandible

advancing on the forehead, compressed ; wings short, rounded ; tail short
;

tarsi and toes long and slender. Size larger ; colors generally gay.

These are amongst the most richly colored birds in this order. They are

natives of the warmer and temperate regions, and are represented as being

less aquatic than many of the preceding tribes. The genus Porphyrio,

which is classed here, contains numerous species, nearly 'all of which have

their plumage of deep blue color, such as the hyacinth gallinule, Porphyrio

hyacinthinus {pi. 94, fig. 11).

The coots also belong to this group. They are remarkable for their

curiously lobed feet, w^hich seem to give them an intermediate character

between the wading and swimming birds. The black coot {Fulica atra) is

the European species ; the only species found in the United States is the

American coot {F. americana).

Okder VIII. Anseres, or Swimming Birds.

This order contains all the birds which have the feet webbed and are

otherwise prepared to inhabit the water, upon the surface of w^iich the

majority of species pass the greater part of their lives. They usually have

the tarsi placed more posteriorly than is the case with those which com-

pose the other orders, so much so that some species can walk only with

difficulty. The toes in all the birds of this division are connected by a

membrane, which thus forms the instrument by which swimming is

accomplished, in addition to which many species have their bodies and

plumage admirably constructed for living in their favorite element.

Fam. 1. Anatid^. This family comprises the flamingoes, geese, swans,

and ducks.
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Sub-fam. 1. Phasnicopterince, or Flamingoes. Bill large, compressed,

suddenly bent downwards in the middle ; tarsi very long, slender ; toes

short and webbed. Size large ; colors usually scarlet and white.

These singular birds are natives of the warmer parts of the world. They
are usually observed on the sea shore or in the salt marshes, in flocks of

many individuals, one of which, it is said, acts as sentinel while the others

are feeding or resting. They are very shy birds, and have very handsome

scarlet and white plumage. The unusual form of the bill enables these

birds to search for small shell-fish and other animals in the sands or marshes

by a process resembling hoeing. The scarlet flamingo, Phcenicopterus ruber

{pi. 9S,Jig. 11), is an American species, common on the banks and at the

mouths of the great rivers of South America, and which occasionally visits

Florida. There are four other species.

Sub-fam. 2. Anserince, or Geese. Bill about as long as the head, sloping

to the tip, which has a large, broad nail, compressed, and with the marginal

laminae apparent ; wings long ; tarsi short ; toes short and strongly webbed.

Size large ; colors plain.

There are about forty species of geese, which are natives of all parts of

the world. On the land they walk with facility, and are very buoyant and

graceful on the surface of the water. They possess great power and rapidity

of flight, and in their migrations mostly move in two lines meeting in a

point anteriorly, which is supposed to be always occupied by an experi-

enced leader.

The domestic goose is principally derived from the grey goose (Anser

ferus), an European species, which appears formerly to have been abundant

throughout that continent, but is now much more rare. The white-fronted

goose (A. albifrons) is also probably the ancestor of some of the varieties

of the domesticated bird. It is an inhabitant of both Europe and America,

and breeds in the north of both continents. These two species resemble,

to a greater or less extent, in appearance and habits the geese of the

farm-yard ; but many other species have been tamed in different countries,

and in fact nearly all the geese appear to be capable of domestication.

The other European species are, the bean goose, A. segetum {pi. 92, Jig. 7),

the pink-footed goose {A. brachyrhynchits), the barnacle goose {A. leucopsis),

so called from the ridiculous idea w^hich formerly prevailed, that it was

hatched from a shell called the barnacle, the red-breasted goose {A. rufi-

collis), the Egyptian goose {A. cegyptiaca), and some others.

The most common wild goose of the United States is the Canada goose

{Anser canadensis), w^hich migrates northwards in the spring and returns in

autumn, during both of which journeys it attracts great attention on

account of its peculiarly formed flocks when flying, and its loud cries.

"The flight of the wild goose," says Wilson, "is heavy and laborious,

generally in a straight line or in two lines approximating to a point (like

the letter V) ; in both cases the van is led by an old gander, who every now

and then pipes his well known honk, as if to ask how they come on, and

the honk of 'all's wejl' is generally returned by some of the party. Their

course is in a straight line, with the exception of the undulations of their
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flight. When bewildered in foggy weather they appear sometimes to be in

great distress, flying about in an irregular manner and for a considerable

length of time over the same quarter, making a great clamor. On these

occasions, should they approach the earth and alight, which they some-

times do to rest and recollect themselves, the only hospitality they meet

with is death and destruction from a whole neighborhood already in arms

for their reception. Wounded geese have in numerous instances been

completely domesticated, and readily pair with the tame grey goose. The

offspring is said to be larger than either, but the characteristic marks of the

wild goose still predominate."

Another large American species is the snow goose, A. hyperhoreus,

which is entirely white. It is not so frequently seen as the Canada goose,

but occasionally is shot on the Atlantic coast and in the rivers. The other

American geese are the brant (A. hernicla) and some others which are also

European species. Other geese are inhabitants of Asia and Africa.

Sub-fam. 3. Cygnince, or Swans. Bill about the length of the head,

covered at base with a soft cere ; wings moderate ; tail short ; tarsi mode-

rate ; feet large ; neck very long. Size large, color mostly white.

There are about ten species of swans inhabiting various countries of the

globe, but principally distributed in the northern latitudes. They live on

the lakes and rivers generally in small parties, subsisting on various aquatic

plants. There are several European species, one of w^hich, the mute or

tame swan, Cygnus olor {pi. 91, fig. 7), is well known as being almost

domesticated. " This species/' observes Sir William Jardine, " is chiefly

known as an ornament on our rivers and artificial waters, and at a very

early period of our history so much importance was attached to having

these bii'ds that laws were enacted, and it required a certain qualification

and sometimes royal consent for persons to keep them on their domain."

At the enumeration of these birds in 1843 the number owned by Queen
Victoria in the various lakes and waters of the grounds attached to her

palaces was 232, a fact which shows the high estimation in which it is yet

held as an ornamental bird. The other European species are the hooper

swan, C. ferus {pi. 91, fig. 8), Bewick's swan {C. hewicldi), and the

Polish swan (C immutahilis)

.

There are two American species, the trumpeter swan (C. buccinator)

and the western swan (C. americanv s) . The former is frequently met

with in the waters throughout the whole country, the latter is more western

and southern in its range. The}^ much resemble in history the European

swans. In California and Oregon a large species is found which has a

black neck and back {C. nigricollis). An entirely black swan inhabits

Australia, C. atrata.

Sub-fa?n. 4. Anatince, or Fresh Water Ducks. Bill rather long, broad,

depressed, lateral margins lamellated ; tarsi short, compressed ; feet large.

Size smaller than the preceding, colors various.

This sub-family contains about seventy-five species of ducks, all of

which habitually live in fresh waters though occasionally seen on the sea-

shores, and reside in all countries.
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The origin of the common domestic duck is the mallard, Anas boschas

{pi. 92, Jig. 8), a species which inhabits both Europe and America. It is

very abundant in some districts of the United States in the winter, and is

shot and otherwise captured in large numbers. It has been domesticated

for many centuries, and is now in the western United States frequently

taken young and reared in the farmyard. The other species of North

America are the dusky duck (A. obscuro), the gadwall (A. strepera), the

wndgeon (A. americana), the pintail duck [A. acuta), the shoveller [A. cly-

peata), the green-winged teal {A. caroUnensis), the blue-winged teal (A.

discors), and the summer or wood duck {A. sponsa). The latter is the

most beautiful of the American ducks, and has no superior in its class

except the mandarin duck of China, A. galericulata {pL 92, Jig. 9). The
summer duck inhabits the whole of North America, and unlike any other

species makes its nest in a hollow tree, sometimes at considerable eleva-

tion. Nearly all the American species are found in Europe, though a few

are peculiar to the latter continent, as the European teal, A. crecca {pi 91,

fig.lO).

The musk duck or Muscovy duck, as it is mostly called {A. moschata),

belongs here. It is a native of South America, and is extensively domes-

ticated-

Sub-fam. 5. Fuligulince, or Sea Ducks. Bill rather lengthened, some-

times short, elevated at base ; wings moderate, pointed ; tail generally

short; tarsi short; toes long and fully webbed. Size various, colors often

gay.

About forty species are arranged here, which live almost exclusively in

salt water, subsisting on shell fish, Crustacea, fishes, and marine plants.

The most celebrated species is the canvas-back duck {Fuligula valis-

neria), which is esteemed as a great delicacy for the table. It inhabits the

whole of North America. There are several other North American spe-

cies, such as the pochard or red-headed duck {F. ferina) ; the scaup or

black-headed duck {F. marila) ; the ring-necked duck {F. rujitorques) ; the

ruddy duck {F. rubida) ; the velvet duck {Oidemia velvetina), which has its

entire plumage of fine black resembling velvet ; the surf duck (O. perspi-

cellata) ; the scoter, O. americana {pi. 91, Jig. 9) ; the king duck (O. spec-

tabilis) ; a large species, the eider duck (O. molissima), remarkable for the

softness of its feathers; the golden eye {Clangula americana) ; the western

duck (C. dispar) ; the buffel-headed duck {C. albeola) ; a very handsome

and common small species, the harlequin {C. histrionica) ; the long-tailed

duck or south southerly {Harelda glacialis), and some others.

Nearly all the species here mentioned are also found in Europe.

Sub-fam. 6. Mergince, or Mergansers. Bill straight, slender, elevated

at base and covered towards the tip, lateral margins serrated ; wings mode-

rate, pointed ; tail short ; tarsi short ; toes moderate. Size various ; colors

generally rather gay and agreeable.

About ten species only constitute this group. They are birds of very

singular appearance, being apparently ducks in all respects except their nar-

row and lengthened bills. They inhabit the northern portions of both
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hemispheres, where they remain until the lakes and rivers are entirelv

covered with ice, when they return to more temperate regions. They sub-

sist almost entirely on fishes and other aquatic animals which they catch

by diving. The merganser or large sheldrake {Mergus merganser), the

red-breasted merganser {M. serrator), and the hooded merganser, M.
cucullatus (pi. 92, fig. 10), are the species common to the shores of North

America and Europe. Another, which is occasionally observed, is the

white merganser (M. albellus).

Fam. 11. CoLYMBiD^. A small group containing the divers and grebes,

birds which live almost entirely in the water, rarely venturing on the land.

They have the legs inserted more posteriorly than any other swimmers,

which enables them to move on the water with great velocity.

Sub-fam. 1. Colymhince, or Divers. Bill long, straight, compressed,

very acute ; wings long, pointed ; tail short ; tarsi short, compressed ; toes

long, fully webbed before. Size large.

Three birds only belong here. They breed within the arctic circle, but

migrate to more temperate climates during winter, and are usually observed

on the rivers and lakes swimming in search of aquatic animals which con-

stitute their food. They swim and dive with great facility and swiftness,

and are able to remain a long time under water, exposing only the bill or

part of the head when they return to the surface. The great northern

diver or loon, Colymhus glacialis (pi. 91, fig. 3), the black-throated diver

(C arcticus), and the red-throated diver (C. septentrionalis) , are the

known species.

Sub-fam. 2. Podicepince, or Grebes. Bill rather long, straight, com-

pressed, tip acute ; wings short ; tail very short or rudimental ; tarsi short,

compressed ; toes long and broadly lobed. Size smaller.

There are about twenty-five species of grebes, which are scattered over

the world, and usually observed near the sea-coast. They are excellent

swimmers and divers, and are said to pursue fishes to a considerable depth

in the water. The crested grebe, Podiceps cristatus (pi. 91, fig. 1), the

horned grebe (P. cornuius), the little grebe, P. minor (pi 91, fig. 2), and

several other species are found in both Europe and America. A very

curious bird of this group is the sun bird or sun grebe of South America,

Heliornis surinamensis (pi. 94:,ftg. 12). It is chiefly seen on the banks of

rivers and creeks, and possesses considerable beauty of plumage.

Fam. 3. Alcid^e. Contains the auks, guillemots, penguins, and some

other similar birds, the greater part of which inhabit the polar circles.

Sub-fam. 1. AlcincB, or Auks. Bill rather short, much compressed, tip

of upper mandible hooked and acute ; wings long and perfectly formed :

tail short ; tarsi short, compressed; toes webbed. Size various.

These birds are very abundant in northern latitudes, but appear only

occasionally in more temperate regions. They live chiefly in the w^ater,

but are capable of flying (which is not the case with some birds of this

family). The great or king auk (Alca impennis) is the largest species, the*

razor-billed auk, A. torda (pi. 91, fig. 15), and the puffin, Fratercula arc-

tica (pi. 91, fig. 14), are other well known species.
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The little auks of the genus Phahris are arranged here. They inhabit

exclusively the northern regions, and partake of the general characters of

the other birds of this group.

Sub-fam. 2. Spheniscince, or Penguins. Bill rather long, straight, com-

pressed ; wings very short or rudimental, and covered with scale-like

leathers; tail short, stiff; tarsi very short; toes moderate. Size generally

rather large.

The penguins, of which about twenty species are known, are found in the

Southern Ocean, having been observed in the highest southern latitudes yet

visited by voyagers, though some species inhabit the islands of the extreme

south of both continents. They are mostly seen in small parties in the open

sea, or standing upright on the floating fields of ice ; but, as the breeding

season advances, they approach the islands in immense flocks. Their power

of swimming is extraordinary; and, assisted by their fin-like wings, they dart

with great swiftness through the most stormy sea. These birds have been

observed swimming in the ocean at a distance of three hundred miles from

land. The crested penguin, Eudytes cristatus {pi. 92, fig. 2), the Patagonian

penguin, Aptenodytes patagonica {pi. 91, fig. 13), and other species, are fre-

quently seen in collections.

Sub-fam. 3. Urince, or Guillemots. Bill rather long, slender, and strong

;

wings and tail short; tarsi short and compressed; toes moderate. Size

small.

A group of birds almost entirely confined to the northern regions, whence

they occasionally migrate into more temperate latitudes. The little guille-

mot {Mergulus alle), the black-throated guillemot {Uria antiqiia), the foolish

guillemot {U. troile), the black guillemot {U. grylle), and about ten other

species are known.

Fam. 4. Procellarid^. Embraces the albatrosses and petrels, birds of

great power of flight, inhabiting the sea-shores of the whole world, but most

abundant in southern latitudes.

Sub-fam. 1. DiomedeinoB, or Albatrosses. Bill long, robust, curved at the

tip ; wings very long, narrow ; tail short, rounded ; tarsi short, robust ; feet

large. Size large.

These, which are the largest of sea-birds, inhabit both hemispheres, but

are most abundant in the Southern Ocean. They are sometimes seen at

fi^reat distances from the land, and are capable of long-continued and vigor-

ous flight. The great white albatross, Diomedia exulans {pi. 91, fig. 12),

the green-billed albatross {D. chlororhyncha), the sooty albatross {D. fuli-

ginosa), are the principal known species.

Sub-fam. 2. Procellarince, or Petrels. Bill rather short, slender, com-

pressed, tip hooked ; wings long, pointed ; tail moderate, sometimes forked
;

tarsi generally long, slender ; feet moderate, fully webbed. Size small.

A group of about sixty birds, mostly of small size, known to seamen by

the names of sea-pigeons, petrels, Mother Carey's chickens, &c , inhabiting

•the seas of the whole world. During heavy gales, some of the species are

most active, and appear to walk, with their wings expanded, on the tops of

the waves. They feed on small marine animals and sea-weeds, and will
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follow ships for immense distances, for the purpose of picking up such arti-

cles suitable for their food as may be thrown overboard. The cape i)igeon,

Procellaria capensis {pi. 91, fig. 11), and the stormy petrel {Thalassidroma

pelagica), are common species.

Fam. 5. IjAridje. This extensive family embraces all the common and

generally handsome sea-birds known by the names of gulls and terns. They

are natives of the sea-shores of all countries.

Sub-fa7?i. 1. Larhice, or Gulls. Bill rather long, straight, curved at the

tip, which is acute ; wings long, pointed ; tail moderate ; tarsi short, strong

;

feet moderate, fully webbed. Size various ; colors mostly white, and light

cinereous.

Nearly fifty species of these birds are scattered over the marine portions

of the world, sometimes, during winter, being found in the marshes or on

the borders of rivers, but returning to the sea coast during summer. They

are generally gracefully formed birds, with pure white or cinereous plumage.

The blnck-headed gull {Larus atricilla), the kittiwake (L. rissa), the ivorv

^ull, L. eburneus (pi. 91, fig. 5), a beautiful pure white species, the burgo-

master (L. glaucus), the black-backed gull or saddle-back (L. marinus), and

the herring gull, L. argentatus {pi. 92, fig. 11). are the principal species of

the American sea-coasts, and are also found on those of Europe.

Sub-fam. 2. SternincE, or Terns. Bill rather long, slender, straight, sharp
;

wings very long, pointed ; tail long, generally forked ; tarsi and feet short

;

Size various ; color mostly white.

These handsome birds, known on the Atlantic coasts of the United States

by the name of sea-swallows, frequent all the sea-coasts of the world. They
are continually on the wing, and their flight is frequently elevated, but at

other times near the surface, and of long continuance. When seeking their

food, which consists of small marine animals, they generally perform large

circles, and, upon discerning a suitable object, suddenly dart upon it. At

other times they sweep over the surface of the water in the manner of

swallows, seizing with their bills any floating objects. The great sea swal-

low, Sterna hirundo {pi. 92, fig. 12), the little tern {S. minuta), and the sooty

tern, S. nigra {pi. 91, fig. 4), are common species.

There are nearly one hundred species of terns.

Fam. 6. Pelecanid^. Contains the pelicans, cormorants, tropic birds,

and some others. They are generally large and powerful birds, and inhabit

principally the southern hemisphere.

Sub-fam. 1. PhcBtonince, or Tropic Birds. Bill rather long, broad at baser

wings long, pointed ; tail moderate, two middle feathers lengthened ; tairsi

and feet short. Size rather small ; color white.

Four or five species of these birds inhabit the southern seas, and are

usually observed at a considerable distance from land, skimming over the

surface of the water, seizing such fishes and other marine animals as

approach the surface. They are the especial enemies of the flying fish,

and are said to rear their young in hollow trees or in the fissures of rocks.

The white tropic bird, Phceton ccthereus {pi. 92, fig. 4), is a good example

of these birds.
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Sub-fam. 2. PlotincE, or Darters. Bill long, slender, acute ; wings long;

fail rather long ; tarsi short, very strong ; feet large, fully webbed ; neck

long and slender. Size rather large ; color black.

The darters, of which only four species are known, inhabit the southern

regions of both continents. In the southern states of the North American

confederacy, a species is frequent, and is known by the nanne of " snake

bird," on account of its long, slender neck, and its habit of swimming with

its body submerged, the neck and head only being visible, and presenting

much the appearance of a serpent. It is a constant resident in Florida,

and is the Plotus anhinga {pi. 92, Jig. 5). The other species inhabit Africa

and Australia.

Suh-fam. 3. Pelecanince, Pelicans and Gannets. Bill long, rather

slender, tip hooked ; lower mandible and throat furnished with a pouch,

capable of more or less distension ; wings long, pointed ; tail moderate
;

tarsi short; toes moderate, rather long, all four of which are united by the

web. Size generally large ; color mostly white in adults.

The pelicans, which are at once recognised by their large pouches

attached to the under mandible, are scattered throughout the world, living

indifferently on rivers, lakes, or the sea coast. The principal Americarx

species is the large white pelican (Pelecanus americanus), of which we beg

the liberty of extracting the following account from Audubon.
" As this species is often seen along the sea shores, as well as on fresh

water, I will give you a description of its manners there. While on the

island of Barataria, in April, 1837, I one afternoon observed a number of

white pelicans swimming against the wind and current, with their wings

partially extended, and the neck stretched out, the upper mandible alone

appearing above the surface, while the lower must have been used as a

scoop net, as I saw it raised from time to time, and brought to meet the

upper, when the whole bill immediately fell into a perpendicular position,

the water was allowed to run out, and being again raised upwards, the fish

was sw^allowed. After thus swimming for about a hundred yards in an

extended line, and parallel to each other, they would rise on wing, wheel

about, and re-alight at the place where their fishing had commenced, when
they would repeat the same actions. I continued watching them more

than an hour, concealed among a large quantity of drifted logs, until their

fishing was finished, when they all flew off to the lee of another island, no

doubt to spend the night there, for these birds are altogether diurnal.

When gorged, they retire to the shores, to small islands in bays or rivers,

or sit on logs floating in shallow waters at a good distance from the beach,

in all which situations they are prone to lie down or stand closely

together."

This bird is a constant resident in the southern parts of the United

States, as is also the brown pelican (P. fuscus), a smaller species, but very

similar in general history.

The great pelican (P. onocrotalus), and the hairy pelican, P. crisjms

{pi. 91, fig. 6), which are the largest of all species, inhabit the seas of

Europe and Asia. Six or eight other species are known.
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The frigate pelican, or man-of-war bird, Tachypeles aquilus {pi. 92, Jiir.

3), is common to both the old and new worlds.

The gannets are also arranged here. These are not so large as tho

pelicans, though similar in many respects, and are found in immense num-

bers on desert and rocky islands in various parts of the world. The booby,

Sula hassana (pi. 92, jig. 6), and the brown gannet {S. fusca), are good

examples of these birds, of which there are about a dozen species.

Sub-fam. 4. CarhonincB, or Cormorants. Bill straight, slender, hooked at

the tip ; wings moderate, pointed ; tail moderate, rounded ; tarsi short,

compressed ; toes long, all four united by the web of the feet. Size rather

large ; color mostly black.

The cormorants have been proverbial for their voracity from time imme-

morial, and may be termed the vultures of the sea. They are found in

small parties on all sea coasts, and are very successful fishers, being capable

of diving and swimming under the water with great velocity. In this

manner they capture their prey, which consists principally of fishes, and

which, it is said, are caught carefully by the head, so that the scales and

fins may not impede their being swallowed.

There are about thirty species of cormorants, of which the common
cormorant, Carho cormoranus (pi. 92, Jig. 1), the crested cormorant (C
dilophus), the violet cormorant (C. violaceus), are the most common
American species ; the first of v^^hich is also common on the sea shores of

Europe.

With this sub-family we complete the Class of Birds.
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VERTEBRATA.

Class IV. Mammalia (Mammals).

The class of Mammalia, it is well known, stands at the head of the verte-

brated animals ; the decided superiority of its organization, the multiplicity

of its aptitudes, sensations, and motions, which other classes do not possess,

entitle us to consider it a step in the ascending scale of beings, and indeed

the last of the animal creation.

The mammals are vertebrates whose body is covered with hairs, or

modified hairs, by opposition to the feathers of birds and scales of reptiles

and fishes
;
possessing, like birds, warm and red blood ; a heart with two

ventricles and two auricles, and breathing by lungs. Mammals, instead of

laying eggs like other vertebrates, bring forth living young, which are

nourished by mammae situated on the inferior surface of the female, some-

times on the breast and sometimes on the abdomen.

The skin of the mammals is more or less thick, sometimes transformed

into a cuirass, as in the tatous, or else the upper part of the body is covered

by imbricated scales, as in the pangolins. Generally its exterior surface is

covered with hairs, which sometimes appear under the form of spines, bristles,

or wool. The ordinary hairs are smooth, in most cases directed backwards.

When the hairs on the nape and neck are very long, they form a mane ; on

the lips and cheeks, or on the chin, they constitute a beard ; above, on the

top of the head, a tuft, or wig ; and on the extremity of the tail, a tuft

again.

Sometimes, as in the horse, the tail is furnished with long depending

hairs hanging down from its very base ; at other times, long hairs hang

down from each side of the tail. In several mammals, as, for example,

squirrels, the long hairs on the head are directed towards both sides, right

and left. Some, again, as the lynx and squirrel, have a long bush of hairs

at the end of each ear. There are also mammals whose whole body is

covered with long hairs. The hairs are called wool when they are fine,

soft, and curled or crisped. In some, as the sheep, the body is only covered

with wool, but in many mammals the wool is found between the smooth

hairs, and covered by the latter, which extend beyond it. This is the

under-wool analogous to the down in birds. Bristles are the stiff, stout

hairs ; in the hog, for instance, the whole body is covered with them ; in

other animals they are limited to the angle of the mouth, or behind it, where

they are very long, and are then called moustaches or whiskers. When
the hairs are very thick, acute at the extremities, and horny, they are called

spines, as in the urchin or hedgehog, and porcupine. In some mammals

we find the posterior part of the body, or a part of the breast, the knees and

the sole of the feet, deprived of hair. Usually in such cases the skin is

harder in those parts than where it is covered with hairs. These bald
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places are called callosities. The end of the snout and the under surface

of the toes want the hair in most of the mammals. The Cetacea have no

hairs at all, and the SirenidcB only at the margin of the snout and eyelids.

Often the color changes according to the age, the climate, the locality,

and the season of the year. In domesticated animals the color of the hair

undergoes quite as many variations, and becomes also often longer or

shorter, or it crisps like wool, although the hair may have been straight in

the original stock of their race. Many mammals are provided with append-

ages on their forehead, which may be presented under three types : horns,

as in sheep and oxen ; antlers, as in deer ; and agglutinated hairs, as in the

giraffe and rhinoceros. Horns proper are so placed as to cover a horn

core, a projection of the frontal bone. They increase in size every year,

without being ever shed, and usually occur in both sexes. They are found

in oxen, sheep, goats, antelopes, chamois, &c.

Tlie horns of deer are more properly termed antlers, in French called

hois, or wood. These are entirely solid, and are shed every year, to give

place to a larger pair. The female rarely possesses them ; an exception

is, however, found in the reindeer. The annual shedding and growth of

the horns is very curious and interesting. We take the example of the

deer, according to Bell's History of British Quadrupeds. " Let it be stated

first that the horn is placed upon a protuberance on each side of the frontal

bone : the part which rests upon the bone, forming the base of the horn, is

surrounded by a rough protuberant ring called the hm^r. Now the principal

stem of the horn has the name of the beam ; the irregular divisions near its

extremity are termed branches, and are distinguished from the true antlers,

which are the essential branches belonging to the species, and stand gene-

rally forwards, of which the first is called the brow-antler, the next the bez-

antler, and the third the royal ; the crown is termed the surroyal. By the

number of these antlers, and other marks in the development of the horns,

the age of the animal may be nearly ascertained. The growth of the horns

is an astonishing instance of the rapidity of the production of bone under

particular circumstances, and is certainly unparalleled in its extent in so

short a period of time. A full grown stag's horn probably weighs twenty-

four pounds, and the whole of this immense mass of true bone is produced

in about ten weeks. During its growth, the branches of the external caro-

tid arteries, which perform the office of secreting this new bone, are con-

siderably enlarged, for the purpose of conveying so large a supply of blood

as is necessary for this rapid formation. These vessels extend over the

whole surface of the horn as it grows, and the horn itself is at first soft and

extremely vascular, so that a slight injury, and even merely pricking it,

produces a flood of blood from the wound. It is also protected at this time

with a soft hairy or downy coat, which is termed the velvet ; and hence

the horns are said to be in the velvet during their growth. When com-

pleted, the substance of the horns becomes dense, the arteries become obli-

terated, and the velvet dries and falls off in shreds, a process which is

hastened by the animal rubbing his horns against the branches of a tree.

The horns remain solid and hard, constituting the most effectual weapons
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of defence ; and they are often used during the pairing season in violent

and sometimes fatal combats between the males. After this season is over,

absorption takes place at the point where the horn joins the boss or frontal

process, and at length falls off, to be renewed again in due time. Such

is this remarkable process in deer generally ; the period at which it takes

place varies according to the species."

Several mammals have on their faces membranous appendages, or else

prominent folds of the skin, as, for example, on the nose of some bats. The
lips in mammals are generally fleshy, the upper one sometimes fissured, and

in a few cases even entirely wanting. The tongue, fleshy and movable, is

connected with a bone called the hyoid, which is composed of several pieces,

and suspended to the cranium by ligaments. The upper surface of the tongue

possesses small warts or papillae, which are generally blunt and soft, but in

some genera are acute and more or less hardened. The nerves of taste extend

to these papillae, whence the name of nervous papillae given to the latter. In

some mammals the tongue is vermiform, long, and protractile ; in the leaf-

nosed h2ii{Vampyrus phyllostoma) it is tubular, folded together, and also pro-

A^ded at its extremity with projecting papillae. The girafle can protrude the

tongue considerably, and by this means take hold of surrounding objects.

In some mammals the nose grows into a proboscis ; in others, on the

contrary, it is very little or not at all apparent. Many kinds which live in

water can shut the nostrils, or openings of the nose, when diving. The

nostrils in the whale are on the top of the head, and in some of them they

open exteriorly by a single opening. The sense of smell is more or less

developed in mammals.

The eyes, invariably lodged in an orbit, are protected by two or three

lids. They are of different sizes ; in some very small, even hidden under

the epidermis, as, for instance, the blind mouse {Spalax typhlus). The

pupil is generally circular ; but in some animals, as in cats, foxes, &c., it is

elongated vertically, while in others the elongation is horizontal. The eyes

are furnished with eye-lashes. Many ruminants have a lachrymal opening

at the inner angle of the eye ; at least, there exists a cavity which secretes

a fatty and black (often hardened) substance.

The size of the ear-opening, as well as that of the concha itself, is very

variable; the latter sometimes is entirely wanting; where it exists, it is

either erect, or hangs partially or completely down ; the animal can also

direct it more or less towards the place whence a sound comes. Most of

the bats have before the ear an erect membrane, which is called ear-cover

(antitragus), serving in a measure to this purpose. The seals have a similar

adaptation, although less conspicuous. The ears of many other mammals

can also be shut. The bats appear to possess a very delicate sensibility in

the membrane of the ear, which is furnished with an abundance of nerves,

as well as in the membrane of the wings.

In most of the mammals the snout and toes perform the functions of pre-

hensory organs ; in the proboscidians, it is the proboscis. The snout, in

some cases, is provided with peculiar papillae-like projections : this is seen

in the mole ; the finger-like, elongated appendages of the proboscis of the
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elephant; and of the upper, prehensile lip of the rhinoceros. The upper jaw-

is always immovable, and uniteci to the skull, whilst the lower moves

vertically against it, the latter always possessing two simple articulations

placed at right angles in the higher groups.

The teeth, which are wanting in some few, vary very much in their

number and their shape, and when they exist they are confined lo the jaws

upon which they rest, implanted into alveolae. They are of four kinds,

incisors, canines, molars, and premolars, which sometimes exist together,

w^hilst sometimes only two kinds, or even only one is met with. Their

relative position is invariable and well known, and their form very charac-

teristic. The incisors are generally chisel shaped, sharp, and straight,

seldom curved, and always prominent among the others, occurring in vari-

able number, and inserted above in the premaxillary, and below on the

symphyses of the lower jaw ; in some genera, completely wanting.

The canines, still oftener absent, are acute, with a conical crown and a

single root, more or less curved, one in each half of the jaw^ behind the

incisors ; they are often much larger than the other teeth ; sometimes, how-

*^ver, shorter, as for example in the shrews. The molars and premolars

\ ary greatly, according to the nature of the food. In the Carnivora proper

they have a compressed and cutting crown ; they are compressed, again,

but tuberculous, in the beasts of prey feeding also upon vegetable matter
;

finally, they are sometimes flat, but usually furnished wnth enamelled ridges

in all those mammals which feed chiefly upon plants or vegetable sub-

stances. They are generally provided w^th several roots. In the whales,

the teeth in the upper jaw are replaced by the whalebones, which are

elongated, falcate, elastic, and flexible plates, their points directed down-

w^ards, provided at their inner extremities with innumerable elongated and

loose threads of the same substance as the whalebone itself. Ornithorhyncliiis

instead of teeth has a pair of horny tubercles, and Echidna is provided on

the palate with several rows of spines directed backwards.

Every bone composing the skull is united to its neighbor by intimate

suture, and sooner or later is soldered to it, so as to form a continuous

cavity for the brain. The skull articulates to the vertebral column, by-

means of two condyles, with the atlas or first vertebra of the neck. The
articulation takes place below the great posterior opening through which

the brain passes into the spinal canal. The lateral motion of the head

does not take place upon the first vertebra, being performed by the first ver-

tebra upon the second. The neck, whatever be its length, consists of seven

vertebrae. In the supposed exception, the sloth, which appears to have nine,

we find, on careful examination, that the two last are really the two anterior

dorsal vertebrae, as shown by the presence of floating ribs. They are distin-

guished by the small development of the lateral apophysis. The vertebrae

of the back, to which ribs are always attached, vary greatly in number, but

are always more numerous than the abdominal ones ; their body is stouter

than that of the neck vertebrae, and they diminish in size backwards. The
abdominal vertebrae, on the contrary, increase in size backwards ; they are

easily distinguished from the vertebrae of the back by the absence of articu-
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lating surfaces, there being no ribs connecting with them. The vertebrae

which follow the abdominal ones are soldered together, and constitute the

quadrangular ossa sacra, or sacrum, concave below and convex above.

Their number is generally very restricted, and varies within narrow limits.

The vertebral column terminates by the vertebrae of the tail, which in their

form and number differ greatly from the others. The first ones still possess

the canal for the spinal marrow, but it vanishes gradually ; and the last of

the series consists of a cylindrical or prismatical body, more or less elongated,

with rudimentary apophyses, or completely deprived of them.

The ribs correspond in number to the dorsal vertebrae ; they are elongated

and curved cylindrical, prismatical, or compressed bones, without lateral

processes, and never immediately connected with the breast bone below.

The breast bone itself is composed of numerous cylindrical or compressed

pieces, situated behind each other, wdth which the true ribs are united by

means of cartilages. The others, or false ribs, are situated behind the

breast bone ; are always shorter, and are connected together by cartilagi-

nous pieces.

Most of the mammals are provided with four legs ; the hind pair consist-

ing of a thigh, a shank, a tarsus, and a foot ; the fore pair, of an arm, a fore

arm, a wrist, and a hand. The fore legs are generally shorter than the hind

ones, and usually bent a little inwards; but, again, in some they are so

short, and the hind so long, that when the animal attempts to walk on four

legs, the anterior part of the body is much lower than the posterior part,

even though the hind legs be considerably bent. Hence, it results that

these animals, as kangaroos, &:c., prefer jumping or running on the hind

legs alone. The opposite development of the legs, or the presence of

fore legs longer than the hinder, is observed in the Asiatic orang outang, in

the long-armed monkey, the sloth, &c. In the bat, also, the fore legs, or

rather the fingers, are very long, and between them and the hind legs the

skin of the body is extended, so that by this means these animals can

keep on the wing. In others the skin is less expanded," and serves only as a

parachute, and not for the real act of flying. Mammals walk either on the

toes alone, or else, as in the bear, on the entire sole of the foot. In the first

case, the foot is generally long, and forms, with the lower end of the leg,

the backward directed knee.

The feet are usually directed forw^ards ; only in the walrus and seal, and

slightly in the bat, the hind feet are directed backwards. Some are pro-

vided with short and broad fore feet, fitted for digsfincr or scratchino[ in the

sand.

The normal number of toes is five, viz. the thumb, the innermost toe
;

next to this, the indicator-finger; then the middle finger ; next to the latter,

the ring-finger ; and finally the outermost, the little finger. But in several

genera there is one finger wanting to the hind feet ; or two are wanting ; or

we find four toes to the fore feet, and five behind ; or four everywhere
; or

four to the fore, and three to the hind feet; or two before, and four behind;

or two before, and three behind. These toes, however, are not always

developed; as, for instance, in the case of a single hoof, or of two hoofs.

600



MAMMALIA. 397

In others, again, they assume diverse degrees of development, more or less

elongated, as, for instance, in those which are used for clasping or seizing.

They are longer and thinner when destined only to walk or to dig. In

some mammals, the tliumb is opposed to the other fingers or toes, so that it

works with the latter as a pincer. In this case, the feet are called hands.

The use of the thumb is sometimes also very much reduced.

Generally, the extremities of the toes terminate by horny bodies, which

are called hoofs, when they surround all the toes at once ; nails, when they

present themselves as mere plates on the upper surface and extremity of the

toes ; and finally claw^s, when they are compressed, pointed, curved, seldom

straight, and inserted above at the extremity of the toes. When the claws

approach nearer to the nature of the hoof, they are then called hoof-nails.

Sloths and ant-eaters, when at rest, can bend backwards their long claws

under the sole of the foot, whilst most of the cats and carnivora retract

them into a fold of the skin. The two-hoofed mammals, and the hogs and

the allied genera, besides the developed toes which are surrounded by the

Iioof, have usually two small rudimentary ones, provided with hoofs, which

are called posterior hoofs, placed above and posterior to the true hoofs.

The males of Omiitliorhynchus and of Echidna possess, on the heels of the

hind feet, a horny spur. The horny envelope sometimes is wanting to

many toes, and this is especially the case for the thumb of a few genera.

Sometimes, also, the toes are partly or entirely soldered together, or they

are united into a membrane fitted for swimming. This membrane some-

times extends beyond the tips of the toes, and sometimes reaches only half

their length (semi-palmated feet). The fore feet of Cetacea are in a very

rudimentary state, and the hind feet are completely wanting.

For their protection and their defence, the mammals are provided with

teeth, claws, or hoofs, and with antlers or horns. The elephant defends

itself not only by means of the tusks, but also with its proboscis ; the skunk

discharges at its enemy a fetid fluid, secreted by special anal glands

:

others attempt to escape by flight, or by feigned death ; still others have

spines, scales, or bony cuirasses, as means of defence. The quadrumana,

or monkeys, make use of surrounding objects, as stones and sticks, to keep

off* their enemies.

The male lives either with one female alone or with several. The female

brings forth young either once only or several times a year ; and in the

colder regions, this takes place during the warmest season. The female of

most genera prepares for its young a soft bed ; those only whose young can

see and walk, or swim, immediately after birth, as is the case with the hoofed

mammals, the seals and cetacea, &c., do not provide such a litter, nor do

those which carry about their young. The young of other mammals are

very weak when just born, and are often unable to see before nine or four-

teen days. The number of young at a birth varies ; usually less as the

animal is greater. The hog, however, constitutes an exception. Dogs,

foxes, and cats bring forth three to six at a birth. The young are first

suckled by the mother, and as long as she feeds them she displays towards

them the warmest affection, exposing herself to every danger in protecting

601



398 ZOOLOGY.

them. Iq the case of mammals living in pairs, as in Carnivora, the male

usually takes his part in this safeguard.

All mammals have a voice, which is very diversified, although not so

much so as in birds.

Among all classes of animals, that of mammals is undoubtedly the one

which is the most profitable to man, especially the domesticated kinds.

Their flesh serves as food, as also the milk. The skin, fur, hair, and wool

have a thousand applications. Several animal substances are used as

medicines, and others as perfumery, still others as fuel (as for instance, the

excrements of the camel) ; teeth, bones, hairs, horns, antlers, entrails, skin,

muscle, tendons, as also blood and fat, are worked up and made use of in

various ways. Finally, many serve us as guides in hunting, as beasts of

burden, or as vigilant guards of life and property.

The class of mammalia exhibits the greatest variety of habits among its

members. Created to inhabit chiefly dry land, it is met wdth in every

situation and locality, from the edge of the water to the top of the moun-

tains, from the surface of the ground and under it to the top of the trees, in

forests, open land, dry and wet, everywhere, exposed to the bright sun of

the equator and to the frozen regions of the poles. Some frequent watery

places, the banks of rivers, lakes, the beaches and sea shores Still others,

entirely pelagic, are never seen near the land, except when thrown ashore

by storms or other accidental causes. Again, in relation with all these

circumstances of habitation, there are habits and instincts by which each

species secures its food, escapes the dangers of its enemies or attacks a

defenceless prey, and provides for the perpetuity of its race.

Classification.

Of the numerous systems of classification of mammals hitherto proposed,

no one appears satisfactory to us. From the time that whales and dolphins

(Cetacea) were acknowledged to be mammals, they have been considered

as the lowest of all, on account of their inhabiting the water, and the

analogy of their form with that of fishes. In all systems of classification

they are placed lowest. This position is assigned them in the Systema

Naturae of the great Linna3us. In Cuvier's Animal Kingdom, the Cetacea,

as usual, are placed at the bottom of the class, the Ruminantia come next,

then Pachydermaia, then Edentata, then Rodentia, then Marsupialia, then

Carnivora, Insectivora, Cheiroptera, and, finally, Quadrumana. Others

make Pachydermata follow the Cetacea and precede Ruminantia, which

appears to us much more correct. But the place assigned to Edentata and

Marsupialia, we believe, is arbitrary, for, as they stand, they rather obscure

than enlighten the affinities of the neighboring orders.

During the last ten years, a modification has been introduced into our

systems, which consists of dividing the class into two sub-classes, namely,

the Monodelphes, including the generality of mammals whose young, when

just born, require no other care from their parent except to suckle them
;
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and the Didelphes, much less numerous, whose young come into the world

at an epoch when they are not yet fully developed, and for that reason

require more special and extraordinary care from the female, who is fur-

nished with an abdominal pouch, where the young are sheltered, and at

first permanently attached to the teat. The Didelphes have besides, two

additional bones to their skeleton, called the marsupial bones.

This was a decided improvement, but the Edentata still remain isolated

or scattered, without permanent place.

This fundamental division into two parallel groups corresponds exactly

to another, based upon the presence or absence of a placenta, that part of

the foetal envelopes which unites the young more intimately with the mother,

and by means of which they are supplied with blood. The Monodelphes

are called Placentalia, whilst the Didelphes are Aplacentalia, or deprived of

this organic connexion. Such a division may appear natural at first sight,

as it seems to express some embryonic law. But embryology has not yet

done all that we may expect from it with regard to our classification. It

will furnish us one day with data by which the natural affinities and

mutual relationships of the fundamental, and also minor groups, shall be

unfolded. The embryology of mammals is still in its infancy, especially in

that part of the genesis which relates to the earliest phenomena which take

place immediately after the fecundation of the eggs.

The disposition of the minor groups in the systems just alluded to varies

among the various authors, showing how far this class is from being

understood. Thus the following arrangement was published in France in

1845.

Sub-Class I. Placentalia.

Order I. Primates : Families, Simiadee, Lemuridae, Tarsidae, Chiro-

myidse.

Order II. Tardigrada : Fam., Bradipodidse.

Order III. Cheiroptera : Fam., Galeopithecidae, Pteropodidae, Ves-

pertilionidae, Noctilionidas, Vampyridae, Desmodidae.

Order IV. Carnivora : A. Carnivora proper ; i^«m., Cercoleptidae,

Viverridse. B. Ampkihia ; Fam., Phocidse, Triche-

chidae. C. Insectivora ; Fam., Eupleridae, Tuj/aiadae,

Gymnuridae, Macroscelidae, Soricidas, Talpidae, Erina-

ceidae.

Order V". Rodentia : Fam., Sciuridae, Muridae, Pseudostomklae,

Spalacidae, Hystricidae, Leporidae, Cavidae.

Order VI. Paciiydermata : Fam., Hyracidae, Elephantidae, Tapiridae,

Rhinocerotidae, Hippopotamidae, Suidae, Equidae.

Order VII. Ruminantia : Fam., Camelidae, Antilopidae.

Order VIII. Edentata : Fam., Dasypodidae, Myrmecophagidae,

Manidse.

Order IX. Sirenidta : Farn., Manatidae, Halicoridae, Rytinidae.

'Order X. Cetacea : Fam., Delphinidae, Physeteridae, Balaenids.
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Sub-Class II. Aplacentalia.

Order I. Marsupialia carnaria : Fam., Dasyuridae, Didelphidae,

Peramelidae, Myrmecobidse, Tarsipedidae.

Order II. Marsupialia frugivora : Fam., Phalangidae, Phascolarc-

tidae, Macropodidae, Phascolomydse.

Order III. Monotremata : Fam., Ornithorhynchidae, Echidnidas.

In 1846, Ch. L. Bonaparte gave to the scientific world the following

system.

Sub-Class I. Placentalia,

Series. Section. Order.

(\. Primates

Family.

{ Hominidae, Simidae, Ce-

^I. Unguiculata.
j

{2, Ferae.

I. Educabilia. < II. Pinnata. <i

3. Pinnipedia.

4. Cete.

5. Sirenidia.

6. Belluae.

III. Ungulata

1

J J. Ineducabilia. <

bidae, Lemuridae, Gale-
' opithecidae, Chiromidae.

rCercoleptidae, Canidae,

j Viverridae, Felidse,

"^ Mustelidae, Procyonidae,

I Ursidae.

k Phocidae, Trichechidae,

( Hydrarchidae.

( Delphinidae, Physeteri-

1 dae, Balaenidae.

( Manatidae, Dinotheri-

|dse.

rElephantidae, Rhinoce-

J rotidae, Hyracidae, Sui-

I
dae, HippopotamidaB,

L Anoplotheridae,Equidae.

/ Camelidae, Cervidae,

< Camelopardalidae, Bo-

( vidae.

(^Manidae, Myrmecopha-

J gidae, Orycteropodidae,

I Dasypodidae, Mega-

^theridae, Bradipodidae.

9.Cheiroptera. \

Pteropodida^, Vesper-
' tilionidae, Vampyridae.

\ Talpidae, Soricidae,

( Erinaceidae.

fSciuridae, Muridae, Cas-

I

toridae, Bathyergidae,

J Hystricidae, Echimy-

idae, Dasyproctidae, Oc-

todontidae, Lagostomy-

idae, Cavidae, LeporidaB.

L7. Pecora.

8. Bruta.

10. Bestiae.

11. Glires.
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Sub-Class II. Ovovivipara.

Order 12. Marsupialia : Families ; Thylacinidae, Dasyuridae, Didelphidae,

Peramelida?, Phalangistidae, Halmaturidae, PhascolomyidtC.

Order 13. Monotremata : Fam., Echidnidae, Ornithorhyiichidae.

The above systematic arrangement does not appear satisfactory to us,

and we therefore substitute the one which follows, although well aware

that it is far from being perfect. It will no doubt undergo some changes

in the relative position of the minor groups ; but so far as our great groups

follow each other, we are confident that they express more exactly the

development of the mammalian structure.

Class Mammalia.

I. Quadrumana.

Simiadse, Cebidae, Lemuridse, Galeopithecidae, Chiromyidse.

II. Carnivora.

a. Vnguiculata.

1. Digitlgrada.

Felidse, Hyaenidae, Canidae, Viverridae, Mustelidae.

2. Plantigrada.

Cercoleptidae, Procyonidae, Ursidae.

h. Pinnipedia.

Phocidae.

III. Cheiroptera.

a. Frugivora.

Pteropodidae.
;

r

h. Carnivora.

Vespertilionidae, Vampyridae.

IV. Insectivora.

Erinaceidae, Soricidae, Talpidse.

V. Herbivora.

a. Rodentia.

Sciuridae, Castoridae, Muridae (including Myoxina, Dipodina,

Ctenodactylina, Murina, Spalacina, Arvicolina, Bathyergina,

Saccomyina), Hystricidae (including Hystricina, Dasyproctina,

Echimyina, Octodontina, Chinchillina, Caviina), and Lepo-

ridae.

h. Ruminantia.

Bovidae, Antilopidae, Cervidae, Moschidae, Camelopardalidae,

Camelidae.

c. Pachydermata.

Equidae, Suidae, Hyracidae, Elephantidae, Palaeotheridae, Rhino-

cerotidae, Hippopotamidae, Anoplotheridse.
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d. Trichechidce.

e. Sirenidia.

Rytinidse, Halichoridae, Manatidae, Dinotheridae.

VI. Cetacea.

Heterodontidae, Delphinidse, Physeteridas, Balaenidse.

VII. Marsupialia.

a. Carnivora.

Thylacinidae, Didelphidae, Dasyuridse.

b. Insectivora.

Peramelidse.

c. Herbivora.

Phalangistidae, Phascolomyidae^Macropodidae (Halmaturidae).

VIII. Edentata.

a. Tardigrada.

Bradipodidae, Megatheridae.

b. Edentata -proper,

Manidae, Myrmecophagidae, Orycteropodidae, Dasypodidae.

c. Monotremata.

Echidnidae, Ornithorhynchidae.

A glance at the actual and terrestrial mammalian fauna of North

America shows a scarcity of the types which we have placed at the bottom

of the class : the two great groups of Edentata and Marsupialia have

each but one species, both confined to the warmer part of the continent.

The Pachydermata are represented by a single species also, not taking into

consideration the introduced species, the horse, the ass, and hog. The
Ruminantia are distributed into eight genera, seven of which comprise but

one species, the introduced not included. The Rodentia are the most

numerous : they form twenty-one or twenty-two genera, and count from

eighty to ninety species ; the rodents, it must be observed, are among the

smallest mammals, and therefore strike the attention less than either the

ruminants or pachyderms. Insectivora, twenty to twenty-five in number,

are arranged into six genera. The Carnivora, the number of which is a

little above thirty, are distributed into fourteen genera, several of which

have only one species. The viverrine carnivora are almost completely

absent. If future investigations shall increase the number of North Ame-

rican mammals, it cannot be but in favor of the rodents mostly : that

group, therefore, may be considered as the most numerous in North Ame-

rica ; next the carnivora proper ; next the insectivora, then ruminants.

The reasons for such proportions must be sought for in the physical condi-

tion of the continent : the small number of grass feeders is a very remark-

able fact, and doubtless in direct relation with the proportion of carnivora.

Thus America, although the continent of vegetation, has not received a

proportional number of herbivora, showing that the equilibrium between the

different orders of animals is more important than that of the vegetable and

animal kingdom.
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In our narrative of the history oi' each group we shall start from below

and ascend the series which we have just presented, commencing accord-

ingly with Edentata. In a natural method the extinct groups should

always precede the living ones ; but as they are generally less known, they

will be found sometimes to follow the latter, and more specially so when

doubts are entertained with regard to the family and genera to which they

may belong.

Order I. Edentata.

The order of Edentata is composed of comparatively few animals, differ-

ing widely from each other, but agreeing in the common characters of

absence of front teeth or incisors, and the presence of feet that are ungui-

culated, that is to say, terminated by large claws or nails. The Edentata

existed in larger proportion during the tertiary epoch than in our days, and

from considerations dei'ived from palaBontological evidences to be discussed

hereafter, we suppose that they have lived during the deposition of the

secondary beds, although no remains have yet been found in those deposits.

It is also a fact of great importance that during the tertiary period the

animals of this order attained to a bulk far surpassing that of any living

representatives.

The Edentata may be divided into three groups, according to certain

modifications in their organization, the Monotremata, the Edentata proper,

and the Tardigrada.

Group 1. Monotremata.

The group of Monotremata has received its name from the peculiarity

of having only one external opening for the seminal fluid, urine, and excre-

ment, as in birds. They possess the marsupial bones, but have no external

pouch in which the young pass one part of their embryonic life, as in Mar-
supialia. The mammae themselves have been long a matter of doubt, as

well as their mode of generation. According to some travellers these

animals lay eggs. But if the mammae do not exhibit a projecting nipple,

still the mammary glands have been shown to exist on the abdomen in the

form of numerous elongated, sub-cylindrical lobes, converging and opening

into a small oval areola. The ear has no external concha. The struc-

ture of the skeleton presents many peculiarities by which this family is

distinguished from any other. The sternum and shoulder bones join and

encircle the fore part of the trunk. Their brain wants the corpus

callosum, and the mass called corpora quadrigemina is imperfectly

divided.

This group contains but two families, Ornithorhynchidce and EchidnidcEy

both of them belonging to Australia.

Fam. 1. Ornithornynchid^, includes but one genus, Ornithorhijnchus,

007



404 ZOOLOGY.

with its bird-like snout, a broad and depressed bill, covered by naked skin.

The jaws are furnished on each side and towards the front with a long,

narrow, horny appendage, and towards the hinder part with a broad, nearly

ovate crushing tooth, of the same material. The tongue is short, and pro-

vided in part with horny papillae. The eye is small. The body depressed,

nearly oval, and clothed with a dense fur. The legs are short, and the feet

organized for swimming. Each foot is provided with five well developed

toes, between which a membrane extends considerably beyond the toes in

the forefoot, the claws of which are large, solid, and depressed, and fitted

for burrowing. The tail is rather short, broad, and depressed. The male

is provided with a spur to the hind foot. The name of Ornithorhynchus

has reference to the peculiar structure of the bill. A single species is well

determined, namely, O. anatinus [pi. 112, Jig. 1), of about eighteen inches

in length, the general color dusky brown, on the upper part of the body

rather dark, on the under paler. It inhabits New South Wales and Van
Diemen's Land, where it is called water mole by the colonists, on account

of its aquatic habits and some slight resemblance which it bears to the

common mole of Europe. It is very difficult to watch them in their native

element, as they remain but a short time on the surface of the water,

diving with an extraordinary rapidity at the approach of the slightest

danger. The other species described in systematic works are established

upon insufficient data, some of them being undoubtedly immature indi-

viduals.

Fam. 2. EcHiDNiD^, containing likewise but one genus, Echidna, or

porcupine ant-eater, is known by its naked, elongated, slender, and attenu-

ated snout, and the small opening of the mouth. The tongue is protractile,

slender, cylindrical, and very long ; the palate is furnished with horny

papillae ; the teeth are completely wanting. The body is furnished above

with spines and hairs intermixed. The legs are short and powerful ; the

fore and hind feet each with five well developed toes, having large nails

;

fore feet fitted for burrowing ; the hind feet in the male furnished with a

spur of a horny substance. The tail is very short. The animals of this

genus are found in Australia exclusively. Two species only are enume-

rated, and one will perhaps prove to be a local variety. At a cursory

glance they resemble the hedgehog, were it not for their long and slender

snout. E. aculeata [pi. 112, jig. 2) is a small animal, about one foot in

length, of a brownish black color. It was originally found at New South

Wales, and more recently on the west coast, in Swan river district. E.

setosa is from Van Diemen's Land, from fourteen to seventeen inches in

length.

Both species of Echidna are terrestrial and fossorial ; they feed almost

exclusively on ants, and play in their zoological district the same part in

the economy of nature which is assigned to the pangolins in Asia and

Africa, and to the ant-eaters of South America.
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Group 2. Edentata proper.

This group is characterized by a pointed snout, some of the species still

possessing cheek teeth. It may be conveniently divided into four fami-

lies, the Manidcc, the Myrmecophagidcs, the Orycteropodidce, and the

Dasypodidce.

Fam. 1. Manid^. a small family very nearly allied to Myrmecophagidae,

differing only from it in having the body covered with scales instead of

hairs. The habits are the same ; they are ant-eaters, and therefore myrme-
cophagous. This family is confined to the eastern continent, Asia and

Africa, and to it must be referred the only remains of Edentata found in

Europe, a fact of no small interest, as respects the geographical distribution

of animals.

The genus Manis, or pangolins, has an elongated head, a slender snout,

with a small mouth, and a long, filiform, protractile tongue ; five compressed

and slightly curved claws on each foot. The tail is more or less elongated,

and protected, as well as the body and head, by tile shaped scales. These

animals live in the tropical regions of Africa and southern Asia, where

they feed like ant-eaters. In some the tail is longer, and in others shorter

than the body ; the fore feet are covered exteriorly with scales ; the internal

nail is nearly equal to the external. Other species have a tail much longer

than the body itself, the fore feet hairy, and only covered with scales at

their base and exteriorly, but the nails all compressed. Manis pentadactyla,

three or four feet in length, from East India (pi. 112, Jig. 3), is very abun-

dant at Madras, Pondichery, and Bengal. Tho long-tailed pangolin (M.

tetradactyla), of the same size as the preceding, is from Senegal, Guinea,

&c. The tail is double the length of the body.

The genus Macrotherium lived tow^ards the end of the tertiary epoch, in

the centre of the old continent, in France and Germany. The nails are

like those of the pangolins, but the teeth most resemble those of the sloths.

A single species is known, the M. giganteum, the gigantic pangolin.

Fam. 2. Myrmecophagid^, is characterized by the absence of teeth of

any description ; the body covered with hairs. This family is restrictea

to one single genus, comprehending several species, confined to South

America. None have hitherto been found in a fossil state, but we may look

for some yet unknown genera to fill up the present gaps in the series.

The genus Myrmecophaga, or ant-eater, is characterized by a long, thin,

and slender muzzle, at the termination of which is a small mouth, provided

with a long, filiform, protractile tongue. This they insinuate into ant hills,

and the nests of the termites, whence these insects are withdrawn by being

entangled in the viscid saliva that covers it. The claws or nails of the

fore feet are strong, curved, and compressed, varying according to the

species ; the body covered with hair ; the tail elongated, and prehensile in

two of the species. The fore limbs are a little shorter than the hinder, the

humerus short and very stout ; hind feet smaller and more slender than the
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fore. When at rest, as well as during motion, the anterior claws of the

large Myrmecophaga are bent against the naked sole, on the outer edge of

which the animal walks. All ant-eaters live in the warmest part of South

America, west of the Cordilleras, from the Gulf of Mexico to the Rio de la

Plata. The great ant-eater, M.jubata {pi. 112, fig. 5), from seven to eight

feet long, the tail included, is an inhabitant of the forests, and conceals

itself in a hole under the ground, which it leaves during night in search of

its food, which consists, as we know, of ants, the small and large termites so

abundant in South America. The female brings forth only one young,

which is carried about for a time on the mother's back. Another species,

M. didactyla {pi. 112, fig. 4), has only two nails to the fore feet, w^hence

its specific appellation. The tail is prehensile. Inhabits the northern part

of tropical South America, living chiefly on trees, where it procures its

insect food.

Fam. 3. ORYCTERopoDiDiE, coutaius as yet but two genera, one now
existing, and another extinct.

The genus Orycteropus, comprising only one living species (O. capensis,

the Cape ground hog), inhabits the Cape of Good Hope. The head is

similar to that of the ant-eater, and the tongue somewhat extensile, but

distinguished from the latter by being furnished with grinders, and by

having flat nails, formed for digging, not trenchant. The structure of their

teeth differs from that of all other quadrupeds ; they are solid cylinders,

traversed like reeds, in a longitudinal direction, by numerous little tubes.

The body is covered with short hairs of a brownish grey color. The tail

is shorter than the body, and covered with equally short hairs. There are

four toes to the fore feet and five behind. It inhabits burrows, which it

excavates with great facility. There is a fossil vspecies of this order from

the Pampas of Brazil, Glos'iotherium, which was established upon a small

fragment of bone from the posterior part of the cranium. The size of the

holes through which the nerves and blood-vessels for the tongue pass, has

induced the supposition that the tongue was very much developed, and that

the animal could very likely use it like the ant-eaters. On the other hand,

the extent of the temporal muscle and the strength of the zygomatic arch,

seemed to show that the animal could grind, and necessarily had molar teeth.

For these reasons it has been located in the vicinity of the Orycteropus of

the present fauna ; but more recent investigations have led to the discovery

that these remains belonged to Megatherium.

Fam. 4. DASYPODiDiE, is distinguished among Edentata by the scaly and

hard shell, formed of divisions resembling little paving stones, w^hich covers

the head and body, and frequently the tail. This substance forms one

shield over the forehead, a second, very large and convex, over the shoul-

ders, a third on the neck, very similar to the second, and between the two

latter, several parallel and movable bands, which allow the body to bend.

The tail is sometimes furnished wdth successive rings, and at others, like

the legs, merely with tubercles.

In the genus Dasypws, or armadilloes, the ears are very large. There are

four, sometimes five, great nails to the fore feet ; always five behind. The
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molars are cylindrical, seven or eight in number throughout, separated from

each other, and without enamel on the inside. The tongue is smooth, and

but shghtly extensible. Between their scales, or on those parts of the body

not covered by the shell, there are few scattered hairs. They dig burrows,

and live partly on vegetables and partly on insects and dead bodies. They

all belong to the hot, or at least to the temperate parts of America.

Dasypus peha is found in the southern United States. They may be

divided into sub-genera, from considerations drawn from the structure of

their fore feet, and the number of their teeth. Cachicamus has four toes to

the anterior feet, the two middle ones of which are the longest ; only seven

teeth on each side, and in each jaw. The tail is long, and encircled with

bony rings. Dasypus novemcinctus {pi. 112, fig. 8) is the type of this

section. Apara has the same toes as in Cachicamus, and nine or ten teeth

throughout (D. tricinctus). Encouhertus has five toes to the fore feet, the

three middle of which are the longest. The greater part of the tail is

covered with scales, arranged in quincunx. There are nine or ten teeth

throughout, as in Apara. D. sexcinctus {pi. 112, fig. 7) belongs to tiiis

type. Cahassous has five toes to the fore feet, but directed obliquely,

so that the thumb and index are slender, and the latter the longest ; the

middle one has an enormous sharp nail : the following one has also a nail,

but a shorter one, and the last toe is the shortest of all. This form of the

foot enables these animals to divide the earth, and burrow into it with

rapidity, or at any rate to cling with such tenacity that it is extremely

difficult to tear them from it. They have but eight or nine teeth on each

side, and in each jaw. D. unicinctus is an example. Priodon has the toes

more unequal, and the nails larger than in the preceding sub-genera.

There are twenty-two to twenty-four small teeth throughout, or ninety-two

to ninety-six in all, D. gigas, the largest species of the tatous, belongs to

this section. It is sometimes more than three feet in length, the tail

included.

Several species of the genus Dasypus are known in a fossil state, w^hich

seem to indicate a wider geographical range, inasmuch as two of them are

said to occur in North America, D. maximus and D. antiquus.

The genus Chlamydopkorus has the upper part of the body covered with

a cuirass composed of rhomboidal plates, truncated behind, only connected

to the body along the spine. The rest of the body is hairy. Above and

below it is provided with eight cutting teeth. The fingers of the fore feet

are inclosed within a membrane, and provided with five strong, shovel-like

nails. A single species is known, Chi. truncatus (pi. 112, fig. 6), from the

interior of Chili, where it passes the most of its time under the ground.

The extinct genera of this family, among which are some gigantic forms,

are not without affinities with Bradipodidas, which they connect more inti-

mately with Dasypodidee, so distant from each other when the living types

alone are taken into consideration. The genus Glyptodon has the charac-

teristic descending zygomatic apophysis of the Megatheridae ; but the feet

are bulky, and the phalanges, to which nails articulate, are short and

depressed. The molars, eight above and eight below, come nearer those
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of the tatous by their structure ; but the two deep grooves which are seen

on their interior surface seem also to indicate a sort of passage to the

pachyderms through the genus Toxodon. The cuirass is composed of

apparently hexagojial plates, united together by serrated sutures. A single

species is known, G. clavipes, which reached a very large size ; it inhabited

the pampas of Buenos Ayres during the pliocene period.

The genus Hoplophorus has also the descending apophysis of the zygo-

matic arch and the heavy forms of Megatheridae. But the feet are shortened

as in Glyptodon, and the molars recall to mind those of some rodents. It

was secured with a cuirass composed of hexagonal plates. Several species

are found in the Brazilian caverns, two of which, H. euphractus and H. sel-

/om;u', reached the bulk of an ox.

The genus Pachytherium is known only by a few bones of the extremities,

which indicate still heavier forms. A single species is known, P. magnum,

from the caverns of Brazil.

The genus Chlamidotherium comes very near the tatous. It has the

osteology and the cuirass of the encouberts, and the fore feet of the cachi-

cames. There are small incisors analogous to those of the encouberts,

and molars which call to mind by their forms those of the sloths and Mega-

theridae. Two species were discovered in the caverns of Brazil, Ch. hum-

holdtii, of the size of the tapir, and Ch. gigas, equalling the largest rhino-

ceros.

The genus Euryodon is characterized by the molars transversely com-

pressed. As yet only a single species, of the size of a small hog, is known.

From Brazil.

In the genus Heterodon the teeth are more unequal in form as well as in

size. The first and the last ones are like thin cylinders. The anterior is

oval in transverse section, while in the posterior it is cordiform. The only

species known was of the size of a rabbit. From Brazil.

Group 3. Tardigrada.

The group of Tardigrada, characterized by a short face, is composed of

two families, one of them hitherto known only in a fossil state, the Mega-

theridcBy the other only as recent, the Tardigrada proper, or Bradipodidas,

or Gravigrada.

Fam. 1. Megatherid^, whose history belongs to the ancient world,

resemble Tardigrada proper in having teeth in the shape of hollow cylinders,

composed only of ivory and cement, without enamel. The ivory forms a

tube filled by a more porous substance. The shape of the head is also very

similar ; it is short, as if truncated, and the zygomatic bone forms a great

descending apophysis, a character found nowhere else in the class of mam-

malia. The skeletons are very much alike, particularly in the structure of

the shoulder, where the acromion and coracoid bones are soldered together.

But in the other peculiarities of their structure they come nearer the other

families of Edentata. Their general form was bulky, theii body heavy,
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their feet nearly equal, the anterior possessing four or five fingers, ami the

posterior three or four ; the external fingers were deprived of nails. Th ^

tail was very long and powerful.

The genus Megatherium is characterized by its teeth, which are loli;;-

gonal, and have their crowns transversely furrowed. There are five alxnc

and four below on each side. The fibula is soldered to the tibia by botli

of its extremities. The fore feet have four fingers, the hind feet only thr('(\

the two external without nail. Only one species is well known, M. cuvieri,

from South America. In size this exceeded the rhinoceros. Some frag-

ments of Megatherium have also been found in North America, particularly

on the coast of Georgia. The Megatherium is supposed to have fed upon

the leaves of trees, previously uprooted by the animal.

The genus Megalonyx is distinguished by its molars, five above and four

below on each side, sub-elliptical in form, the crown of which is hollowed

in the middle, whilst the edge remains prominent. The anterior limbs are

a little longer than the posterior ones, a character which brings them nearer

the Tardigrada proper than Megatherium. The tibia and fibula are not

soldered together ; the hind foot is obliquely articulated. The tail is stout

and robust. The body of Megalonyx was not so heavy as that of the

Megatherium, but the habits were very likely the same. The first species

known is M. jeffersonii, of the size of an ox. It was found in a cavern in

Virginia. A few other species of the same genus have been discovered

in South America.

The genus Mylodon had the heavy form of Megatherium, but with a

quite different dentition. The molars, five above and four below, are worn

off in plane surfaces. In the upper jaw, the first tooth is sub-elliptical, the

second elliptical, and the others triangular w^ith the internal surface furrow^ed.

In the lower jaw, the first is elliptical, the last but one tetragonal, and the

last large and bilobated. The form of the head resembles that of Mesja-

therium. The feet are equal, the anterior with five fingers and the posterior

with four ; the tw^o external fingers are deprived of nails, the others provided

with large phalanges, terminated with semi-conical and unequal nails.

Species of this genus are found in South America, as far as the pampas of

Brazil {M. darwinii), and also in North America, in a cave in Kentucky

{M. harlani).

The genus Scelidotherium is nearly allied to Mylodon. The molar teeth

are five above and four below. The upper ones are all triangular. In the

lower jaw, the first is triangular too, the second and third a little com-

pressed, and the fourth large and bilobated. The body heavy and bulky.

The complete skeleton is not yet known. Four species have already been

discovered in South America. The largest, >S'. leptocephalon, was an

inhabitant of the southern extremity of the continent. The others belong

to Brazil.

The genus Platyonyx, with its skull and teeth similar to Bradypus,

recalls to mind the armadillo, but resembles Megalonyx by its skeleton.

The character by which it is distinguished from all its congeners consists

in the high development of its feet. The fore feet, having five depressed
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(instead of compressed) claws or nails, could not be used in burrowing, for

the articulating surfaces between the tarsus and the first phalanx are flat

instead of being rounded, thus excluding at once a vertical motion. They
were furnished with longitudinal carinas, which did not allow of any lateral

movement. The habits of Platyonyx were like those of the sloth, probably

moving on the earth with more difficulty. Several species are described

by Mr. Lund, the size of which varies from that of the ox (P. cuvieri) to

that of the hog (P. minutus).

The genus Cadodon had only four molars above and four below, shortened

and unequal fingers, compressed nails, oblique feet, and a tail like that of

the Megalonyx. One single species is known, C. maquinense, of the size

of the tapir, from the caverns of Brazil.

The genus Sphenodon had also four molars above and four below,

originally conical and becoming cylindrical in being worn off. A single

species of the size of the hog was found in the caverns of Brazil.

Fam. 2. Bradypodid^ is represented by a single living genus, Bradypus,

or sloths. The dentition consists of four cylindrical molars above and

three below^ of the same shape, and with sharp canines longer than the

molars themselves. The fingers are united by a membrane, and only marked

externally by enormous crooked nails, which, when at rest, are always bent

towards the palm of the hand or the sole of the foot. The hind feet are

obliquely articulated on the leg, and rest only upon their outer edge ; the

phalanges of the toes are articulated by a close ginglymus, and the first at

a certain age become soldered to the bone of the metacarpus or metatarsus,

w^hich also in time present the same feature. To this inconvenience of the

organization of the extremities another not less great is added, that is, their

proportions. The arm and forearm are much longer than the thigh and

leg, so that when these animals w^alk they are compelled to drag themselves

along on their elbows. Their large pelvis and the inclination of their thighs

to the sides prevent the approximation of their knees. Their gait is the

necessary effect of such a disproportioned structure. They live in trees,

and never remove from the one they are on until they have stripped it

of every leaf, so painful to them is the requisite exertion to reach another.

It is even asserted that, to avoid the trouble of a regular descent, they let

themselves fall from the branches. The female produces but a single young

at a birth. There are two mammae on the breast. The sloths possess

great muscular power in their fore limbs, which, combined with the stout

nails, constitutes an excellent means of defence. This is well known to

hunters, who keep their dogs at a certain distance, in fear that they should

be killed by them, which is often the case. The species that have three

nails on the fore feet and a very short tail have received the sub-generic

name of Achceus. The ai, of the size of a cat, B?\ tridactyhts {pi. 112,

fig. 10), is an example of this section. Those species which have only

two nails to the fore feet and possess no tail at all have been designated

by the name of C/iol(Epus, or Bradypus proper, of which the unau, B. didac-

tylus {pi. 112, fig. 9), is the type. It is about one half larger than the ai.

The sloths inhabit the warmer portions of South America.
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Order 2. Marsuimalia.

The order of Marsupialia, like that of Edentata, includes animals differing

very much from each other, although much more numerous in genera and

species. A cliaracter common to all Marsupialia consists in the presence

of two bones, called marsupial hones, attached to tlie anterior margin of the

pelvis. The same bones also exist in the Monotremata of the order Eden-

tata. Another character is that of a pouch situated on the lower pait of

the abdomen of the female, into which are received the prematurely born

young. This generative pouch is not possessed by the Monotremata,

although implacental like the Marsupialia. Upon the signification and

relative importance of both the marsupial bones and the pouch, we shall

have a few words more to say hereafter. The bones of tfie cranium in

Marsupialia do not anchylose, but remain permanently separated. The
palatine part of the skull is imperfect, and presents large openings.

The angle of the lower jaw is bent inwards, with one single exception,

the Tarsipes. The structure of the brain presents also man}- peculiarities

proper to the animals of this order, such as the absence of the corpus callo-

sum and the imperfect division of the corpora quadrigemina.

To a great diversity in their structure and organization corresponds a

no less difference in their habits ; some being carnivorous, some insecti

vorous, and others frugivorous and herbivorous, in different degrees. The

kangaroos are more especially grass and herb feeders ; the burrowing

wombats, root feeders ; the phalangers eat the leaves, buds, and fruits of

trees.

Among Halmaturidse, the true kangaroos, w^e find some species fitted

for one region of country, and some for another ; some prefer the

swamps, and others the high table land. The Dendrolagus and Phalangis-

tidae inhabit trees, the wombats are subterranean, and the Chironectes

aquatic. Of course, we find in several families nocturnal and diurnal

genera.

Brazil seems to be the country chiefly adapted by nature to the develop-

ment of Didelphidse. From this region they spread north as far as the

United States, and south to the great river Plata, diminishing in number as

they become more remote from this centre. Peru, Guiana, and Paraguay,

the nearest provinces to Brazil, have about half a dozen species.

Five zoological provinces may be established in Australia ; an eastern,

a western, a northern, and a southern ; Van Diemen's Land forms the fifth.

The northern province has the greatest number of species peculiar to it,

since, out of ten, eight are not found elsewhere. In the eastern province,

the species are, for the most part, distinct from those of the opposite side of

the continent ; out of sixty species, eight are found in both provinces.

South Australia, on the contrary, possesses a large pro])ortion of species

identical with those of other districts, four species only being peculiar to it.

Sixteen species occur in common with western Australia, and fifteen with

eastern Australia. The western province has two peculiar genera [Tarsipes

615



412 ZOOLOGY.

and Macrotis). About half of the species found in Van Diemen's Land

are peculiar to it, the other half are found on the eastern part of the main

land.

The species of Marsupialia of the continent of Australia, which are

very nearly allied and have very nearly similar habits, are not associated

together in the same limited district.

Fossil remains of Marsupiaha have been found chiefly in Australia and

South America; that is to say, in the same localities inhabited by these

animals in our days. Most of them are referable to the same genera. In

Europe a species of the genus Didelphis, and the new genus Fterodon, are

from the tertiary beds, and the extinct genera Amphitherium and Phasco-

lotlierium, from the oolite of Stonesfield, the oldest representatives hitherto

known of the class of Mammalia.

Group 1. Herhivora.

Fam. 1. Macropodid^. The true herbivorous group of Marsupialia is

characterized by six incisors in the upper jaw, and two in the lower ; by

the absence of canines in most cases (there is sometimes a small one in the

upper jaw); by one premolar and four molars, making twenty-eight or thirty

teeth. The fore limbs are smaller than the hind, usually much inferior in

proportions ; the hands naked beneath, and having five well developed

fingers ; each finger armed with a strong curved claw. The hind legs are

large and strong ; the foot long, and the toes four in number. The tail is

long, and usually very powerful. There are four mammae. The kangaroos

are vegetable feeding animals, browsing upon herbage like the ruminants.

Some are of a great size, whilst others are as small as a hare.

This family constitutes the main bulk of the marsupial population of

Australia, the only place where remains of extinct species of kangaroos

proper have been hitherto found.

Kangaroos use their fore feet less for walking than for gathering theii

food, which they take sitting erect on the hind legs and tail, in the fashion

of the hare and squirrel. They live in small troops, conducted by an old

individual, and pass from place to place in the forests and mountains to

procure food. If frightened or hunted, they jump and run with great

agility and swiftness, sometimes making leaps of from twenty to thirty feet,

over ravines, precipices, and bushes. In this their powerful tail is used as

well for preserving their equilibrium as for a means of propulsion. The

kangaroos defend themselves with courage and skill against their enemies.

Many species weigh two hundred pounds when full grown, whilst others

only reach a weight of fifty to sixty pounds. All aflford a wholesome and

agreeable food. There are species of all colors, grey,' black, red, &c. The

female produces only one young, which is carried about in the pouch, and

is the object of constant care until fully grown. Kangaroos, when taken

young, are said to have been tamed to such a degree as to make no effort

at escape when allowed to run free.
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The genus Macropus contains upwards of thirty species, and has been

subdivided into several divisions, into the details of which we cannot here

enter. The great kangaroo {M. gigantcus) is the type of the genus. It

inhabits New South Wales, Southern and Western Australia, and Van

Diemen's Land, preferring low grassy hills, and plains, and open parts of

the country. In Macropus proper the disproportion between the fore and

hind legs is much greater, and the tail more powerful, than in the othe;

section of the genus. The snout is hairy.

The section to which the name of Onychogalea has been given, comprises

some of the most graceful species of the kangaroo tribe. The size is mode-

rate ; the snout is clothed with hair ; the fur short.

In the sub-generic section of Lagorchestis the snout is clothed with

velvet-like hairs ; the fore legs are small, and the hand provided with small

sharp-pointed nails. They inhabit open plains, and have a general resem-

blance to the common hare.

In Halmaturus, the snout or muzzle is naked in front. This section con-

tains the most numerous species, which are found in districts that are well

clothed with shrubs. Two species are represented in our plates, H. laniger

{pi 112, jig. \\, ah), and H. dorsalts {pi 112, fig, 12, a b).

Heteropus are kangaroos with a naked snout ; the hind foot short and

stout, and densely clothed with coarse hairs ; nails small ; tail cylindrical,

and provided with long hairs, especially on the tip. They inhabit rocky

situations. Several species of Macropus have been found in a fossil state,

all of them confined to Australia. Some had attained a very large size.

The genus Dendrolagus includes kangaroos with anterior extremities

large and powerful, being but little inferior in size to the posterior ones.

The claws of the fore feet are very large, curved, and pointed ; the muzzle

is clothed with small hairs as far forwards as the anterior angle of the

nostrils ; the tail is long, cylindrical, and somewhat bushy. Two species

of this genus are known, both of which inhabit New Guinea, and are said

to ascend the trees, for which habit their strong^ fore leo^s, added to the

curved and powerful claws, are adapted.

The genus Hypsiprymnus has a distinct canine tooth in the upper jaw,

and the anterior pair of incisors descends considerably below the level of

the two remaining pairs. The rat- kangaroo, or Potoroo, as the animals of

this genus are called, is of small size, being about equal in bulk to the

common rabbit. The form of the body is compact, and the fore parts but

little elongated. The small and rounded ears give them a different aspect

from the rabbit ; the toes of the fore foot are more unevenly developed in

the rat-kangaroo ; the nails are much compressed, solid, and broadest above.

The rat-knngaroos feed upon the roots of plants, which they scratch up

with their fore feet. In some species the snout is almost entirely clothed

with hairs {Hypsiprymnus proTper), whilst in others {Bettongia) it is naked;

and in others again {Potorous) the head is elongated, the tarsi short, the

tail sparingly clothed with short stiff hairs, and exhibiting a scaly skin ; the

snout is naked. Hypsiprymnus inhabits Australia and Van Diemen's Land.

The two extinct genera which follow partake to a certain extent of the
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character of the kangaroo group which precedes, and of the wombat which

follows. For a graphic representation of their affinities they should, there-

fore, be placed at the bottom of these two families, since they have preceded

both in the biological history of our planet.

The genus Dipj-otodon, which contains but one species (D. australis),

we are told must have attained a bulk superior to that of the rhinoceros.

The lower jaw was provided with one incisor tooth and five molars, in each

ramus. The size of this incisor was very great ; it is very long, deeply

implanted in the jaw, and nearly approaches a horizontal position, the

extremity alone being slightly curved upwards. From La Condamine

river.

The genus Nototherium reached the same size and bulk as the preceding,

that is to say, to something like that of the rhinoceros. Two species are

known, both of them from the deposits near La Condamine river. There

are no lower incisor tusks, and apparently four molar rooted teeth.

Fam. 2. PnAscoLOMYiDiE, difFcrs from the following by having root-

less teeth, and also by the reduced number of incisors in the upper jaw.

The whole number of teeth is twenty-four, sixteen molars, four pre-molars,

and four incisors, two above and two below. The toes of the fore feet

have short, broad, and solid nails, fitted for burrowing.

The sole genus, Phascolomys, has a stout body, a large head flattened

above, the muzzle obtuse ; contains but two recent species, P. wombat

and P. latifrons, inhabiting Australia, Van Diemen's Land, and some of

the islands of Bass's Straits ; naked, the eyes small, the ears small and

pointed, the limbs equal, short, and stout. A third species, but fossil, from

the caves of Wellington Valley, approaches very much to the living species.

The wombat is a burrowing animal which remains concealed under the

ground during the day, quitting its hole at night to feed. Its food consists

chiefly of roots and grasses.

Fam. 3, Phalangistid^, derives its name from the peculiarity of having

the second and third toes of the hinder foot united in a common integu-

ment. They are expert climbers and live upon trees, feeding upon their

leaves, buds, and fruits. Nocturnal in their habits, the phalangers remain

concealed during the day on the branches or in the hollows of trees. If

we except the section of Petaurus they may be described as not very active

in their movements. The upper jaw is furnished with six incisors and the

lower with two, nearly horizontal or directed obliquely upw^ards ; a canine

on either side of the upper jaw. The molars may vary somewhat in the

same species ; one pre-molar and four molars generally. This family

includes three genera : Phascolarctos, Phalangista, and Petaurus.

The genus Phascolarctos, which comes nearest the wombats, is charac-

terized by the absence of a tail, a stout body, a moderate head, and by the

two inner toes of the fore feet being slightly opposable to the remaining

three. It contains but one species, which inhabits New South Wales, the

koala (P. cinereus), called frequently by the colonists "native bear." It is

usually about two feet in length, and when on all fours stands ten or eleven

inches in height. Its limbs are of moderate size and of great strength.
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The genus Phalangista has a prehensile tail, and for the sake of conve-

nience may be divided into four sections. In the first, discus, the basal

portion of the tail only is covered with hair ; the ears are short, almost hid-

den by the fur of the head, and the eyes with vertical or nearly vertical

pupils. The species of this section are of moderate size, and have a dense

fur more or less woolly in its texture. They are confined to the islands of

Celebes, Amboyna, Banda, Waigiu, Timor, New Guinea, and New Ireland.

In Trichosurus the tail is densely clothed with fur, with the exception of a

part of the under surface commencing at the point, and more or less

extended towards the root of the tail ; ears distinct, usually long ; eyes

with the pupil round. Fore feet normal. The species of this section

inhabit Australia. The section Pseudochirus includes the species with

the two inner toes of the fore-foot separated from, and partially opposed to,

the other three ; the tail clothed, excepting at the apex beneath, with short

adpressed hairs ; the ears short and rounded ; and with six molar teeth,

forming a continuous series, on either side of the upper jaw. Inhabits

Australia. In Dromicia the ears are moderate, nearly naked, and folded
;

toes with the nails small ;. tail covered with small adpressed hairs, except-

ing at the base where it is covered with fur like that of the body, naked

beneath at the extremity. Small species, inhabiting Australia and Van
Diemen's Land.

A fossil species of Phalangista, agreeing in its general features with P.

vulpina, has been discovered in the caverns of Wellington Valley.

The genus Petaurus, or flying phalangers, is composed of those Phalan-

gistidae provided with a membrane extending from the fore to the hind

legs, and filling the interspace of these legs ; the tail is well clothed with

hair throughout, and generally very long. In the section Petaurista the

ears are broad, rather short, rounded, and densely clothed with long fur on

the outer surface ; the toes of the fore feet nearly equal in length ; the

flank membrane extending only to the elbow joint ; with seven well

developed molar teeth in the upper jaw and six in the lower. The true

molar, provided with pyramidal cups. The petauri are nocturnal in their

habits, and hide during the day in the hollows of trees. In Belideus the

ears are long and nearly naked ; the tail bushy ; the lateral membrane
extending to the outer finger ; the two outer fingers of the hand are long

and equal to each other, or very nearly so ; the second and third fingers

distinctly shorter than these ; the second the shortest of the two latter, and

the inner, or first finger, very short. The Acrohata have a tail moderately

long, clothed above and beneath with short adpressed hairs, and fringed on

either side with long hairs ; the ears are moderate, well clothed externally

w^ith fine hairs ; the feet provided with small claws, the thumb of the hind

foot is large, the flank membrane scarcely extending to the wrist. The
type of this section is the pigmy flying opossum (A. pygmcBus).

The genus Tarsipes includes a very remarkable species (T. rostratus)

from the western coast of Australia, resembling the phalangista in dentition,

only with the difference that the teeth are in rather a rudimentary condi-

tion. The head is elongated, the snout pointed as in some Peramelidae.
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It has, however, a long and slender tongue suited for the purpose of col-

lecting honey. The lower incisors are sharp, horizontal, artd supposed to

assist in piercing and opening a passage for the tongue into the inner parts

of the flowers where the honey is lodged. The tail is long, slender, rather

sparingly clothed with snfiall stiff' hairs, and having the skin scaly ; a small

space at the apex beneath is naked. The linfibs are all nearly of equal

length, the hind legs slightly longer.

Group 2. Insectivora.

Fam. Peramelid^, is composed of animals of small size, the largest

species known being scarcely equal in bulk to the common rabbit. The
head is elongated, the facial part narrow and pointed ; the muzzle is naked.

The incisors are ten in number in the upper jaw, and six in the lower.

There are three pre-molars and four true ones ; one canine ; making forty-

eight in all. The limbs are unequal, the posterior being considerably

longer than the anterior. Outer toes of the fore feet, and inner toes of the

hind feet, rudimentary or wanting. The tail is usually short, and clothed

with small hairs ; sometimes long, and clothed, in parts at least, with very

long hairs. Peramelidae have been found in Van Diemen's Land, on the

continent of Australia, and New Guinea. They are insect feeders, although

they will likewise eat vegetable substances.

Fossil remains of this family have been found in the caverns of Wellington

Valley.

The genus Perameles may be divided into several sections. IwMacrotis,

the ears are very large, the auditory bullae in the form of a double bulb

;

the tail long, and clothed with long hairs ; tarsus long, the metatarsus

clothed with hair beneath ; the innermost toe of the hind foot wanting
;

the lower half of the fibula firmly jointed to the tibia, and the point with its

opening directed towards the head of the animal. M. lagotis inhabits

Swan River district. In Perameles proper, the feet, tail, and ears are pro-

portionally short ; the hind foot wdth a rudimentary inner toe, naked

beneath, in front, and at the heel. The fur is distinctly composed of hairs

of two kinds, the one forming a soft under fur, the other hairs coarse,

flattened, and longitudinally grooved. The tail is clothed with very short

adpressed hairs only. The opening of the pouch is turned backwards.

The second section contains most of the species.

The genus Chceropus, or pig-footed Perameles, has very slender limbs ;

the fore feet provided with two toes only, and these small, equal, and fur-

nished with short, compressed nails ; the hind feet with but one developed

toe, the joined toes being very small, and far removed from the extremity of

the foot, and the outer toe being represented by a mere tubercle, placed

about midway between the extremities of the foot. All the toes of the

hind foot are provided with nails. The muzzle is very narrow, and the

ears unusually large. The limbs are very long, too, and remarkable for

their slenderness. The hind ones are longer than the anterior. The tail
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is short and slender. The pouch opens backwards. C. castanotis, from

South Australia, is the only species known.

Group 2. Carnivora.

Fam. 1. DASYURiDiE, includcs Marsupialia, whose habits are either carni-

vorous or insectivorous. The second and third toes of the hind foot disunited

and well developed ; the thumb, or first toe, is small or absent. The tail is

hairy, and not prehensile. There are eight incisors in the upper jaw, and

six in the lower ; the canine teeth are well developed ; the molar teeth

either with trenchant crowns, or with the masticating surface presenting

numerous prickly points. Several fossil species of this family have been

found in Australia, to which continent the recent species are also confined,

with one exception only, the Phascogale melas, which is a native of New
Guinea.

The genus Myrmecohius contains but one species from western and

southern Australia {M. fasciatus), remarkable for the number of its teeth,

four incisors in the upper jaw and three below, two canines above and two

below, and eight molars above and nine below, fifty-two in number, the

molar teeth provided with prickly points. The head is somewhat depressed

above ;. the muzzle elongated ; the snout naked ; the nostrils lateral ; the

ears of moderate size, and pointed ; tongue very long and slender. The
legs are rather short and strong ; five toes to the fore and four toes to

the hind feet. The tail is long and bushy. The female is destitute of

pouch, and has apparently eight mammae, arranged in a circle.

The genus Phascogale embraces quite a number of species, having four

incisors above and four below, canines as usual, three pre-molars and four

molars on each side, making in all fifty teeth. The feet are provided with

five toes ; the inner toe of the hind feet is in the form of a small, nailless,

prehensile thumb. The tail is either clothed with short hair throughout, or

with short hairs only on the basal portion, the apical having long and bushy

hair. The female is sometimes destitute of the pouch ; the mammae are

eight, arranged in a circle. In the first section, that of Phascogale proper,

of which P. penicillata is the type, the terminal half of the tail is clothed

with very long and bushy hair. In the second section, the Antechinus, the

tail is clothed throughout with very short hairs. The P. Jiavipes and

leucogaster are examples of this section.

The genus Dasyurus is characterized by having the incisor teeth equal,

eight above and six below. There are two pre-molars and four molars on

each side, which, with the usual number of canines, makes forty-two teeth.

The tail is long, and well clothed with long or moderately long hairs.

Some species have no inner toe to the hind feet. The Dasyuri inhabit the

continent of Australia and Van Diemen's Land. They are all of moderate
size, and nearly all have the fur spotted. D. hallucatus, from North
Australia, is the smallest species ; the D. maculalus has the tail spotted, as

well as the body, and is confined to Van Diemen's Land.
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The genus or sub-genus Sarcophilus is intended for those species the

body of which is stout ; the head short, and very broad ; the tail shorter

than the body ; the pre-molar teeth with the antero-posterior and transverse

diameter equal., or nearly so. The S. ursinus, from Van Diemen's Land,

is the only species known of this section.

It may be compared to a bear in the general proportions of its body and

limbs, as well as in the texture of its fur. A fossil species, D. laniarius,

has been found in the caves of Wellington Valley, and seems to come
nearer S. ursinus ; thus, Sarcophilus would not be exclusively limited to

Van Diemen's Land, if it has to contain the fossil species.

Fam. 2. DiDELPHiD^, or opossums, composed of numerous species, gene-

rally of small size, all of them confined to the American continent. Their

food consists chiefly of insects ; the largest species may occasionally attack

reptiles, birds and their eggs. There are ten incisors in the upper jaw

and eight in the lower, arranged nearly in a semicircle. In the upper

jaw the two foremost incisors are rather longer than the rest, and are

generally separated from them by a narrow space. The canines of the

upper jaw are the largest. We find three pre-molars and four molars in

each jaw. The feet are five-toed, and plantigrade. The general form of

most of these animals resembles that of the common rat, but they have

the muzzle more elongated, and terminated in a distinct, naked snout.

The prehensile tail is almost always very long, nearly destitute of hair,

excepting at the root, and covered by a scaly skin. Some Didelphidae

have no pouch, or else one in a very rudimentary state. At first the

young remain very firmly attached to the nipple, and subsequently are

carried upon the back of the parent, where they retain their position by

entwining their tails round that of the mother. The mammae vary in num-

ber from nine to thirteen. The species live in the hollows of trees, or

amongst their foliage, where they remain concealed during the daytime,

becoming active in the night only to procure their food. One species lives

in water, to which habit the webbed feet correspond.

The genus Didelphys contains animals without cheek pouches, and in

which the toes of the feet are free. It may be divided into two sections,

the first including those opossums in which the marsupial pouch is well

developed, and the second those in which the pouch is rudimentary or

entirely wanting.

To the first section belongs the Virginia opossum {D. mrginiana), pecu-

liar to North America, together with the Californian opossum and some

Brazilian species ; the second chiefly includes species from South America.

A fossil Didelphys {D. cuvieri) was discovered in the eocene of Paris. A
few fragments have been found in European other localities. But the

caverns of Brazil have already yielded six or more, which resemble very

much those now living in the same country. There is, however, an excep-

tion : some fragments seem to indicate a new genus, according to the

researches of Mr. Lund, a Danish naturalist. This, however, has not yet

been named.

The genus Chironectes contains but one species, the water opossum
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(C. variegatus), characterized by large hind feet, the toes of which are

united by a web ; the fore feet nrioderate, and with an unusual elongation

of the pisiform bone. Females are provided with a perfect pouch. The

ears are large and naked ; the tail is longer than the head and body taken

together ; the fur is dense, short, and somewhat woolly. Its habits are

aquatic. It is found in Guinea and Brazil.

The oldest representatives of the order Marsupialia, found in the oolite

of Stonesfield (England), belong to the family of Didelphidae.

The genus Amphitherium, or Thylacolherium, as both names are used,

difters from Didelphis by its molars, which are more numerous and smaller;

and from Myrmecobius in having proportionally larger teeth. We know
only the lower jaw, which has six incisors, one moderate canine, six premo-

lars, and six tricuspid molars. Two species are already described. The

genera Amphigonus and Heterotlierium are other denominations by which

the same remains have been designated.

The genus Phascolotkerium resembles Didelphis still more closely, since

it has but three premolars and four molars. The form of the teeth them-

selves has something of that of Myrmecobius. One single species is

known.

The genus Pterodon we mention here, although, according to Blainville,

it comes nearer Dasyurus. It is known by a fragment of a lower jaw, from

the gypsum of Montmartre, in Paris; its true affinities are still a matter of

doubt.

Fam. 3. Thylacinid^. Includes but one genus, Thylacinus, with a sin-

gle living species, T. cynocephalus, or dog-faced opossum, about equal in

size to the wolf The form of the head is like that of a dog ; the tail about

half the length of the body ; the fur is short, and closely applied to the skin.

Inhabits Van Diemen's Land.

The premolars are more numerous in Thylacinus than in Dasyurus, there

being three of these teeth on either side of each jaw. The canine teeth are

of large size, of a simple, elongated, conical form, and slightly recurved at

the apex. The marsupial bones are wanting. The female is provided with

a distinct pouch and four mammae.

The caves of Wellington Valley have yielded remains of one species of

this family, T. spelceus.

Order 3. Cetacea.

The order of Cetacea is one whose history is still very incomplete. Although

comprising the largest of all mammalia, it belongs to an element in which

science is often powerless, and thus naturally escapes our investigation.

Cetacea are by no means scarce, but their large size prevents them from

being preserved complete in our collections, so that we have no materials

for comparison. Occasionally a skull, a jaw, a rib, or a vertebra, are the

only data on which we can base our researches. This order, restricted

within the limits we assign to it, is characterized by a naked and smooth
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skin, under which is found a layer of fat, varying in thickness according to

the genera and species. The general structure of the skin is the same as in

other mammals, but in addition we find an apparatus of inhalation, com-

posed of vessels of an extreme tenuity, which anastomose together, and are

in direct communication with the arteries and veins. They are absorbing

vessels common to all animals which live permanently in water. This

apparatus is very conspicuous in some fishes.

There is one pair of short limbs, the anterior, constructed for swimming.

The toes, being surrounded by a continuous membrane, give to them the

shape of a fin, and are used as such, these animals having been created to

live in water. The toes themselves possess a greater number of phalanges

than in any of the other mammals. The collar bone and hind limbs are

always wanting. The posterior extremity of the body terminates in a

broad, but horizontal, fibro-cartilaginous, fish-like tail, composed of two

lobes or paddles, a right and a left, differently shaped according to the

genera and species. On the back, a fin-like organ is often but not always

observed ; it contains no bones, and consists merely of a fold of the skin.

The vertebrae of the neck are very short, and often soldered together. The
neck itself cannot be said properly to exist, the head being continuous with

the body, as is generally the case in fishes, and only indicated in some of

them by a slight contraction in this region of the body. The head pos-

sesses so little of motion that it cannot change its situation without the

whole body changing it at the same time. The eyes are exceedingly small;

the nostrils simple, with one or two openings, through which water is

ejected ; the external ear never exists ; the teeth vary very much in num-

ber, and in some genera instead of teeth we find beards, or the so-called

whalebones. Their food consists of fishes, Crustacea, and mollusca, but

never of plants ; their pelagic habits preclude a vegetable diet. The only

mode of progression among Cetacea is swimming, for which they are espe-

cially constituted.

This order may be divided into four families : the whales {Balcenidce)
;

the sperm whales {PhyseteridcE) ; the dolphins (DelphinidcB) ; and the hete-

rodonts {Heterodontidce).

Fam. ]. Bal^enid^, includes those gigantic marine mammals whose jaws

are edentate or toothless. Instead of teeth, there are on the upper jaw

horny laminae, situated transversely and parallel to each other upon two

rows. These are the whalebones, provided along their inner margin with

numerous filaments of the same horny nature, by means of which the very

small animals on which the whales feed are retained in the mouth. One
whale yields from 700 to 1000 such bones, of which the largest is often ten

to thirteen feet long, and ten to twelve inches wide at the base. Two
genera compose this family.

The genus Balcenoptera is characterized by an elongated head, which

has sometimes been compared to the head of the pike ; by the presence of

that expansion of the skin called dorsal fin on the posterior part of the back ;

and by folds or ridges on the anterior and inferior part of the body. It has

always been a matter of great difficulty to ascertain the number of species
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of whales, and there is a great difference of opinion upon this subject

among naturalists. This is very natural, as these great cetaceans are

seldom met with by practical observ^ers, and come ashore at periods of long

intervals only. Moreover, they cannot be compared directly with one

another ; and their remains cannot be easily preserved, nor their forms

easily reproduced correctly in drawing.

Of the genus Baloenoptera^ three species seem to be well characterized

;

B, juhartes, the rorqual, from the northern Atlantic, and from seventy to

eighty feet in length; B. muscidus^ from the Mediterranean, and B. ant-

arctka^ from the Cape of Good Hope. Some other species are cited as

belonging to the northern seas, but are not satisfactorily described, such as

B. gibhar, seen between Cherie Island and Nova Zembla, B. acuto-rostrata,

or sharp nosed whale, inhabiting chiefly the Norwegian seas.

The genus Balcena differs from the preceding by its great, thick, and

obtuse head, in being deprived of the fin-like expansion of the back, and

in having the inferior part of the body smooth, that is to say, deprived of

the longitudinal folds, more or less deep, as seen in Balaenoptera. A single

species of this genus is adopted by some authors, B. mysiicetus, or black

common Greenland whale {pi 106, fig. 1), the one constituting the chief

object of the whale fishery. The head forms one third of the total length.

The broad jaw extends along the whole length of the head to behind the

small eyes. The oesophagus is narrow, for which reason the whale can

swallow small marine animals alone. The color is velvet black, marbled

with grey and white ; the belly is entirely white. It would be highly

interesting to know whether the same species of whale be found in all the

fishing grounds, a question which we may be authorized to doubt, as we
have some accoimts and some facts which indicate a second species around

the Cape of Good Hope, B. antarctica differing from B. mysticetus in some

peculiarities in the structure of the bony head. We are told also, that the

ice-whale, or B. islandica^ differs from B. mysticetus in having a more

lengthened body, and a proportionally smaller head. The two spiracles or

air holes represent two small semicircles, which are a little separated from

each other, the convexities of which are opposed. The eye is very small,

and its shortest diameter is placed obliquely. The general color of B.

islandica is grey, more or less distinct in its shades. The lower part of

the head often appears like a great oval of very shining white, at the centre

and circumference of which are seen grey or black spots, irregular and

confused.

Several fossil species of Baleena and Balaenoptera have been found in

the tertiary deposits of Europe. The genus Cetotherium is extinct ; its

remains have been found in the upper tertiary of Kussia, and assimilated

at first to other cetaceans, when the present genus was established and

placed in the vicinity of Balaenoptera, from which it differs by the broad-

ness and flatness of the posterior part of the skull, the elevated and thick

arch, and the deep temporal grooves. G, rathkei is the only species known
and found in several localities in the Eussian empire,

Balcena mysticetus, Greenland or right whale, is most frequently found
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in the Greenland seas, Davis's Straits west of Spitzbergen, Iceland, and
Norway, on the coast of Labrador, in the Gulf of St. Lawrence, and round

^Newfoundland, by the bays of Baffin and Hudson, and in the sea north

of Beliriug's Straits. It is also found among the Philippine Islands, near

Socotora (coast of Arabia Felix), and on the coast of Ceylon. It likewise

frequents the Chinese seas. Formerly the whales were abundant about

Spitzbergen and the Island of Jan Mayen. But since so many whaling

vessels have appeared in those places, these animals have left their shores

and have retired to the open ocean, where their catching is more expensive,

difficult, and dangerous, and less productive. It is by no means improbable,

however, that several species will hereafter be found to have been con-

founded within the above limits. Thus there is pretty good evidence for

supposing that the right whale of the Arctic Ocean of America west of

Point Barrow, is different from that of Hudson's Bay.

It appears from the testimony of ancient naturalists, that the whales

advanced more southwards in the ocean than at present, the numerous

vessels traversing the ocean having caused them to retire to more northern

regions, where they enjoy a more tranquil life, and are less exposed to

destruction. Man, however, has found out their favorite haunts, and yearly

spends a season on those fishing grounds, and exposes himself to numerous

dangers for the purpose of capturing them. Dewhurst, in his natural history

of the cetaceans, states that the black whale comes from the south polar

seas in May to bring forth its offspring; remains in the bays of New
Holland, Africa, and South America, till August, and on the coasts till

November, when it returns in a southwesterly direction.

According to ancient records, the whales captured at the earlier periods

of the fishery were larger than those known at the present day. The
Greenland whale is, however, said still to reach sixty to seventy feet in

length. The greatest circumference measures thirty to forty feet ; the

length of the tail five to six feet ; the width eighteen to twenty-six feet

;

and the weight of the whole animal about 200,000 pounds. The layer of

fat under the skin is ten to twenty inches thick. The lips are almost

entirely composed of fat, and yield alone one or two tuns of oil. Generally

a large whale gives one hundred and twenty tons of lard, from which thirty

tuns of oil are obtained.

When a whaling vessel arrives on one of the above mentioned fishing

grounds, the first thing is to set up the so-called crow's nest or watch-house.

This crow's nest consists of an old barrel, open above, and which is

fastened vertically to the top-gallant mast. One man of the crew, relieved

at intervals, stands in it, and keeps watch for the appearance of whales in

the vicinity of the vessel. It is often a very dangerous post for the one

who takes it ; for, besides the intense cold which reigns in those regions,

the winds are sometimes so powerful, that the sailor in the crow's nest runs

the risk of being thrown out of it.

The appearance of a whale in the neighborhood is indicated by the

columns of water ascending from its nostrils into the air, when the animal

comes near the surface of the ocean to breathe, and which are visible from
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a certain distance. Immediately a large boat, witli six or eight seamen and

one harpooner, is despatched as noiselessly as possible. When at a conve-

nient distance, the harpooner, seizing a favorable occasion, hurls the har-

poon into the side or back of the animal, where it remains fastened by the

barb. The whale becomes furious, and takes to flight with rapidity. A
long rope, connected with the harpoon, is immediately thrown overboard,

in order that the boat may not be drawn under water by the wounded

animal. After a certain time (half an hour or an hour generally), the loss

of blood has reduced the strength of the whale, which comes again to the

surface to breathe, when it receives a new harpoon that makes it disappear

again ; and this is repeated until the animal is dead. The lives of the

whalers are constantly exposed to dangers, of which we have many
accounts. A single stroke with the tail of a whale upsets a boat or throws

it high in the air.

When dead, the whale lies on the surface of the water, where its fat is

carved into large strips, which are hoisted aboard the ship. After the fat of

one side is removed, the whalebones are taken, and the body is turned on the

opposite side, which undergoes the same operation. The carcase and fleshy

remains of the giant are left to sharks, skates, birds of prey, and other car-

nivorous animals.

The whaling business was formerly more productive than it is now. One
hundred and twenty-four individuals are recorded as having been killed by
one crew in eight voyages ; but now, five to eight whales are considered a

rich prize for one voyage.

Fam. 2. Physeteridje, or spermaceti whales, is distinguished from the

family of whales proper hy being provided with teeth on the lower jaw.

They are the largest animals among all Cetacea. The size of the head is

remarkably large, equalling the half or the third of the w^hole animal. The
upper jaw is excessively broad and deep, and has usually a few indistinct

teeth, almost covered with the gum ; the lower jaw is long and narrow, and

enters into a fissure of the upper jaw, and is furnished on each side with a

row of thick conical teeth, more or less obtuse. The dorsal fin exists in a

rudimentary condition, or presents itself as a callous protuberance. There

is one external opening to the spiracles near the anterior part of the snout.

PhyseteridcE are more or less social in their habits.

The genus Physeter is the only one of the family, to which it gives its

name. The same uncertainty is met with here as in Balaena, with regard

to the number of species. As many as seven species, if not more, have

been described, and still are not generally adopted, the characters upon

which they are founded being too vague and contradictory. The latest

writers on the subject admit but one, P. macrocephalus {pi. 106, Jig. 2), the

great-headed cachalot, or great spermaceti whale
; fig. 3 represents another

form, that described by Lacepede under the name of P. cylindricus, and

given by others as the true P. macrocephalus. If the differences which the

drawings exhibit are copied from nature, and prove not to be sexual, they

are obvious enough for specific difierences. However, from their gigantic

mass, which is rarely presented at once in all its parts to the eye, unless the
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spectator be placed at quite a considerable distance, many mistakes might
readily have been introduced into drawings, which are, with a few excep-

tions, the only data in our possession. Thus, the small spermaceti {P. cato-

don), the blunt-headed cachalot {P. trumpo), the round spermaceti whale

(P. cylindricus\ the small-eyed cachalot {P. microps), the great-finned

cachalot (P. mular), and the bunched cachalot (P. gibbosus), are still doubt-

ful species ; the two-toothed cachalot of Sowerby (P. bidens sowerbyi) belongs

to the family of Heterodonts, but is not sufficiently known to decide upon
its real place. It constitutes a genus by itself, nearly allied to Delphinus

proper, with a peculiar organic structure, uniting Physeteridae i^ Delphinidse

more intimately than any other group.

The fishing grounds for the spermaceti whale are from the Seychelles

Isles to Timor, and all the coast of New Holland as far as Shark's Bay, the

Japanese seas as far as the Philippine Isles, and to the eastward as far as

California.

The fossil remains of Physeter, which have already been discovered,

have not been made the subject of a careful examination. Fragments were

obtained in France and England, and, we are told, also in North America
;

but the specimens alluded to here, and upon which the genus Mephrosteon

has been established, are said to belong ta a recent and still living species.

The generic name Arionius has, however, been given to a skull disco-

vered in the meiocene of Germany. The upper part of its posterior surface

is concave, and along the middle a vertical ridge is seen, vanishing as it

goes downwards ; the forehead is flat, horizontal, and remarkably broad,

decreasing gradually in the elongated snout ; the sides, formed by the tem-

porals and frontals, are very concave from above downwards ; the nasal

canal widens in its way along the snout; the jaws are armed with numerous

teeth ; those on the lower jaw are longer and more acute, with almost

rounded roots, and the crown pointed, conical, scarcely bent, provided in

front and behind with a sharp edge, whilst on the sides a slight, not quite

regular furrow is to be seen. A single species {A. servatus) is described.

This genus may perhaps prove hereafter to belong to the next family, or

even an intermediate between both the latter and this.

The genus Balcenodon is known by a single fragment of a tooth, whose

structure differs from the same parts in Physeter in having the dentine layer

thicker. The species is designated under the name of B. physaloides.

. Fam. 3. Delphinid^, constitutes a very natural group among Cetacea.

It is composed of the smallest species of the order, although some of them

attain a considerable size, as between twenty-five and thirty-six feet in

length. The dolphins have a fusiform body, which seems completely

deprived of a neck, the anterior region of which terminates by a snout

more or less elongated, whilst the posterior region, the tail, is terminated

by the horizontal fin common to all Cetacea. The size of the head is not

disproportionate when compared to the body. The jaws are nearly of

equal length, and both are furnished with a row of more or less conical or

compressed teeth, varying in number in the particular species. They are

developed on the margin of the maxillaries, and in some species inserted in
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a groove of tlie socket rather than in a proper socket for each tooth.

From this disposition they have but little adhesion, which a slight effort

may displace. The number of teeth varies among individuals of the same

species as well as among the species themselves, as if these organs hold but

a secondary importance in the existence of the dolphins. The spiracles or

blow-holes, after traversing the upper jaw, unite without in a single orifice,

which is in the form of a crescent, and is situated at the top of the head.

Their organs of sense seem to be in equal number with those of the other

mammals, although most of them are less developed. The eye is very

small, and furnished with narrow eyelids deprived of eyelashes; the pupil is

cordiform. The external orifice of the ear is scarcely perceptible. The
tongue is thick, short, smooth, susceptible of but very little motion, and

sometimes fringed on its margins. The sense of touch is rendered very

obtuse by the fact of their having a smooth skin deprived of hairs, and the

presence of a layer of fat underneath. The seat of the sense of smell is

not yet known. Besides the tail and its fin, the dolphins have, as organs of

motion, two pectoral fins, and often on the middle of the back a fold of the

skin which has the appearance of a fin.

The genus Delphinorhyncus is characterized by a vaulted head and an

elongated and narrow snout, with or without conical and crooked teeth.

An osteological character is found in the bony structure of the head. The
D. micropterUs is distinguished by its small dorsal fin and the want of

teeth ; it was found only once at the mouth of the Seine. Its geographical

range is unknown. The second species of the genus, D. coronatus, is the

largest of the family. Its lower jaw is a little longer than the upper one;

both are beset with small, conical, very acute teeth, more numerous on the

lower than on the upper jaw. The dorsal fin is semi-crescent-shaped ; the

caudal forms a complete crescent. The head is rather small in proportion.

There are two concentric yellow circles on the forehead, whence the

specific name is derived. This species is very common in the Arctic seas

around the island of Spitzbergen. A third species, very imperfectly known
as yet, is D. frontatus, quite distinct from the two preceding. The jaws

are very much elongated, narrow, and thin, provided with twenty-four to

twenty-five teeth on each side of both jaws. The forehead is much
vaulted ;

the dorsal fin reduced to a mere fold of the skin. The pectorals

are scythe-shaped, and the caudals concave. The blow-hole is immedi-

ately above the eye ; its convexity being turned towards the snout. The
haunts of this species are not accurately known.

The genus Delphmus is distinguished by the form of the snout being less

elongated and broader than in the preceding. The species are numerous,

and found in every ocean ; none of them are of a considerable size. A dor-

sal fin generally exists, a single species only wanting this appendage. The

most common one, D. delphis {pi. 106, fig. 4), congregates in numbers of

individuals, and is met with in the Mediterranean as well as in the Atlantic

and northern seas and near the equator. Its history, however, is little

known, although spoken of by the ancients. It never reaches a length of

more than six or eight feet. Its large jaws are covered with thin lips sus-
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ceptible 'of bat little expansion. There are from thirty-two to forty-seven,

teeth on each side according to the age of the individuals. These conical,

acute, and a little crooked teeth are slightly dilated on their middle. They

are larger on the middle of the maxillaries than at their extremities, but are as

simple in their roots as in their crown. When the jaws close, the teeth of

one jaw lodge themselves in the intervals left between those ofthe other. The
use of such teeth is to retain prey rather than to masticate it, for they swallow

their food entire. The nesarnak or nisarnah of the Greenlanders (J), tursio)

is another species of this genus, known also under the name of bottle-nosed

w:hale. It is quite rare, being seldom seen near the shores. It differs from

the common dolphin by a shorter snout and a smaller number of teeth, the

form of which is obtuse. The body is short, the snout flattened above, the

color entirely black with the exception of a small portion of the abdomen,

which is whitish. Nearly forty species of Delphinus are described or men-

tioned in Cuvier's "Histoire Naturelle des Cetaces," many of which are

still very doubtful, as thev were never examined, but only seen in open sea

from vessels. We would only mention one species more, D. peronii^ from

the south of Tan Diemen's Land, as it is deprived of a dorsal fin, the only

one of the genus as it would seem. The lower part of the body and the

snout are completely white, a peculiarity which caused Peron to bestow

upon it the name of D, leucorhamphus. Several extinct species of Del-

phinus are described as peculiar to the old world. Lately another species

has been detected in the State of Vermont, which differs from all others.

The genus Inia resembles closely the dolphins proper by the general

appearance of its external form and proportions. The snout is, however,

more elongated, the pectoral fins broader, and the dorsal fin represented by

a mere elevation of the skin. But the most prominent character is derived

from the teeth, which are nipple-shaped. Only one species is known of this

genus, inhabiting the rivers of the province of Moxos, South America.

This is the /. holiviensis^ which is said to attain a length of twelve feet.

The angle of the mouth extends as far back as the eyes. The mouth itself

is linear and only a little arched posteriorly. The skull is depressed, the

snout thin, nearly cylindrical, and obtuse at its extremity. The number of

teeth ranges from one hundred and thirty to one hundred and thirty-four;

sixty-six or sixty-eight in the upper jaw, and sixty-four or sixty-six in the

lower. Their surface is rough with deep interrupted grooves. On the

front of the jaws the teeth are conical and crooked, whilst the others are

thicker.

.. The genus Platonista comprehends one single species from the river

Ganges, representing with the genus Inia the family of dolphins in the

fresh waters. The chief character of the genus consists in the narrowness

of the jaws, with thin and prominent crests projecting forwards from the

maxillaries on each side of the blow-hole. The PI. gangetica reaches

seven feet and more in length. The head is short and rounded ;
the beak

long, thin, narrow, without lips, dilated upon its extremity. There is a

rudimentary dorsal fin; the pectorals are very large, and the caudal nearly-

even.
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The genus Phoccena^ Porpoises, is easily recognisable by the shortness

of the snout, which can scarcely be distinguished from the forehead. The

jaws, however, are elongated, and very distinct from the skull when the

soft parts are removed, which in the living condition give to the head and

snout that roundness which distinguishes this genus. The porpoises live

associated in large numbers, and sometimes ascend rivers far from the sea.

Their food consists of lishes and molluscs, which they consume in large

quantities. P. communis is the most common species met with in the

European seas, and is often caught by fishermen. A species very much
related to it, and with which it has been confounded until very lately, is

peculiar to the American shore of the Atlantic {P. americana). It ditfers

from the former in having the teeth grooved on the broad faces near the

summit, so as nearly to divide them into three lobes, whilst in P. communw
they are smooth. The dorsal fin is serrated and tuberculous. The largest

species of this genus, the common grampus, P. orca (with some authors

Orca communis)^ measures from twenty to twenty-four feet in length, with

a body of proportional bulk. The snout is very short, the dorsal fin very

high, the teeth large and in small number, eleven in each side of both jaws,

conical and a little bent backwards. Those near the extremity of the lower

jaw are worn off first. The upper part of the body is black, the lower white,

and a white oblong spot above the eyes. Found in the Mediterranean and the

Atlantic. The P. gladiator^ or sword grampus, is remarkable for its dorsal

fin, which is higher than the body itself under it. The skull is vaulted, the

snout depressed, very obtuse, and the lower jaw a little longer than the

upper one. This species lives in Davis's Straits, on the coasts of America

and Spitzbergen, in troops of from six to eight. The P. glohiceps^ also large

and bulky, has a snout still shorter and more rounded, and a large triangular

dorsal. The number of teeth varies very much ; in adult specimens each

jaw has from eighteen to twenty-six of them. Their form is conical,

slightly curved inwards at their tip. This species keeps the open seas, but

was once seen at the mouth of Charles Eiver, between Boston and Charles-

town (Mass.). A similar species, P. rissoana, is found in the Mediterranean,

and has a snout still shorter, a character which has led some naturalists to

place it in a special genus, Glohicephalus^ which included those porpoises

with a round and more or less spheroidal head. Some other species of

Phocaena are described in systematic works.

The genus Delphinapterus includes only one species as far as known, the

beluga or white whale, whose characters consist in the absence of a dorsal

fin, instead of which it has only a kind of longitudinal projection on the

back. The head is proportionally small, spheroidal, and the snout truncated,

or rather rounded off. Both jaws are equal, and furnished with nine or ten

small teeth, blunt at the top, but unequal and distinct from each other.

The D. beluga is a native of the northern seas, the Arctic, and especially

of Hudson's Bay and Davis's Straits.

The genus Oxypterus is known only from vague information. Eafinesque

established it for a species from the seas of Sicily, calling it 0. mongitori.

According to Quoi and Gaimard (Voyage de I'llranie, ZooL, p. 86, pi. ii.,
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fig. 1) the genus would rest upon the presence of two dorsal prominences,

one situated near the fin and the other near the head. The form of the

snout is unknown, so that we are in doubt as to whether it is elongated as in

the dolphin, or truncated as in porpoises. The naturalists of the " Uranie"

met a second species in 1819, between the Sandwich Islands and ISTew South

Wales, in 5° 28' north latitude. This is known also under the name of

0. rhinoceros.

Fam. 4. Heterodoxtid^, is difficult to characterize on account of the

dissimilarity between the few genera and species of which it is composed,

and the little knowledge possessed of them. The teeth are of different sorts,

always few in number, and sometimes even wanting in the adult state.

The extinct genus Ziphius^ which we place here for the sake of conveni-

ence, is intermediate between Hyperoodon and Physeter, and seems to have

preceded and foreshadowed in the tertiary epoch these two genera of our

days. Three European species are described, but none of them are fully

known.

The genus Hyperoodon is based upon a singular structure of the head,

which consists of a large and elevated apophysis rising from the middle of

each upper maxillary, giving to the posterior part of the head that peculiar

shape which characterizes it. Their teeth, two in number, small, acute,

near the extremity of the jaw, sometimes hidden under the gum or wanting,

whence the name of Delphinus edentulics^ and the generic appellation of

Aodon. The absence of teeth has led some others to place this animal

among whales proper, but as it has no whalebones others have been

induced to bring it nearer the dolphins. Only one species is described as

belonging to this genus, the H. haussardii from the northern European

seas. It has a dorsal fin and small pectorals. The beak is detached from

the forehead, which is rounded and abrupt. The eyes are quite distant

from the angles of the mouth, a peculiarity which distinguishes it from

the dolphins proper. The body is fusiform, and tapers rapidly away from

the dorsal fin to the tail.

The genus Heterodon must provisionally include the two-toothed cachalot

of Sowerby {Physeter hidens sowerhyi^ Dewh.), which we shall designate by
the name of H. sowerhyi. Its characters consist of a narrow and elongated

snout, the upper jaw longer than the lower, which receives it ; one single

tooth below on each side, compressed, and obliquely directed backwards,

placed in the middle of the margin of the jaw. A blow-hole, crescent-

shaped, with the concavity forwards. This species was observed on the

coast of England. The two-toothed dolphin {Delphinus hidens) resembles

the Hyperoodon by the form of its head. Its place is, at any rate, in this

family ; but whether it belongs to the genus Hetei'odon^ or to any other,

we cannot decide at present.

We place here the genus Arnanacijis of Lacepdde, created for one species

of cetacean, called by the Greenlanders Arnanak, from the supposed purga-

tive qualities of its flesh and fat. It has also been referred to the genus

Monodon, and is the M. spurius of the "Encyclopedic Methodique." The
Arnanicus groenlandicus has one or two small obtuse, conic, and crooked
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teeth at the extremity of the upper jaw, none in the lower, and a dorsal fin
;

thus, much nearer llyperoodon and Ileterodon than to Monodon. It is one

of the rarest species of Cetacea, inhabiting the main ocean, seldom approach-

ing the shores, and feeding chiefly upon pelagic molluscs.

The genus Monodon^ or narwhales, resembles the porpoises in the sphe-

roidal head, but is deprived of a dorsal fin like Delphinapterus. The struc-

ture of its skull brings it nearer the dolphins proper. The character by

which it is distinguished from either one of them is the presence of tusks

instead of teeth, originating from an alveolus common to both of the upper

maxillaries and premaxillaries, which tusks are directed horizontally for-

wards, and reach a length of eight or ten feet. They are more or less

twisted. Generally only one tusk is developed, the other remaining rudi-

mentar}^ The mouth is small ; the dorsal fin rudimentary. The narwhales

are chiefly found in the polar seas, where they live in troops more or less

numerous.

Monodon monoceros (iimcornis and hicornis) inhabits the seas of Green-

land and Spitzbergen. Another species is mentioned by Dewhurst, under

the name of M. microcepJialus^ seen near Spitzbergen.

Fossil remains of Monodon have been found in the upper tertiary beds

of England and Kussia, but have not yet been fully examined, so that the

species are not determined and not compared with the living ones.

Okder 4. Herbivora.

Gi'oup 1. Sirenidia,

The section of Sirenidia is composed of some aquatic mammals formerly

placed among Cetacea, although by their herbivorous habits they have

always constituted a natural group. Ancient writers have transmitted to

us many fables respecting these animals ; but modern investigation has

removed the thick veil of ignorance which has enveloped this subject,

especially with regard to the mermaids, those fabulous human-like beings,

with the posterior parts of the body covered with scales, and terminated by
a fin. It is perhaps unnecessary to state that no such things as mermaids

exist in nature. The seals, too, share with the Sirenidia the honor of giving

rise to the mermaids and sirens of ancient and modern times. The pre-

tended specimens usually exhibited in peripatetic or stationary museums,

are generally fixbricated from skins of monkeys artistically combined with

those of fishes.

The general form of the body of the animals comprised in this group is

sub-cylindrical, tapering posteriorly, where it terminates by a horizontal fin

similar to that of the whale. The head is somewhat detached from the

trunk by a neck more or Icvss apparent, and rises above the horizontal line

of the body. The lower jaw is generally shorter than the upper one
;
both

are furnished with teeth with a flat crown, more or less irregular, and

adapted for the grinding purposes suited to their herbivorous habits. Instead
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of the Vowing-lioles of Cetacea, we find here nostrils constructed like those

of other mammals. There exists no external ear ;
the eyes, proportionally

small, are provided with a nictitating membrane, which is wanting in Ceta-

cea ; the upper lip and snout are beset with thick beard-like bristles ; the

skin itself is generally smooth, and deprived of hair. Of the locomotive

organs, the anterior ones alone are present, as in Cetacea, and similarly

constructed for swimming ; for this its adaptation is very great. The pos-

terior limbs are completely wanting. Sirenidia live in society, not far from

the shores, and at the mouths of rivers. They often go ashore to feed upon

marine or aquatic plants, and may occasionally drag themselves on dry land,

which Cetacea never do.

Several fossil genera of this group have already been described, and we
may expect some more to be discovered hereafter. The living genera are

only three, Manatus^ Halicore^ and Rytina^ comprising a very small number
of species. We shall first introduce the extinct members, as the oldest data

of the history which we endeavor here to relate.

Fam. 1. DiNOTHERiD^. The genus Dinotherium is founded upon a gigan-

tic fossil from the tertiary beds of Germany, which created a great sensation

at the. time of its discovery. Different opinions have been entertained with

regard to its true zoological affinities. First placed near the tapir and mas-

todon, it is now generally associated to the Manati and other Sirenidia. At
any rate, the Dinotheria are pachyderms, and were never mistaken as such.

And when brought in the same group w^ith Manati, this fact ought to have

revealed to us the affinities of the so-called herbivorous Cetacea with pachy-

derms, of which they form the lower grade, and among the latter the Dino-

theria are the lowest. Their lower jaw is terminated by two tusks, curved

downwards and backwards. The existence of great sub-orbital holes, and the

form of the nasal bones, have induced the belief that Dinotherium was pro-

vided with a proboscis similar to that of the tapir and elephant. The molar

teeth, five above and five below, remind us of those of the tapir and manatee.

Several species have been described from the tertiary beds of Europe.

D. giganteum is the largest and best known. Its habits are thought to have

been similar to those of the Manati ; it frequented the mouths of rivers,

feeding upon aquatic plants; the tusks were occasionally used to force

them out of the ground. A species of Dinotherium has been announced

from the eocene of South Carolina.

The genus Mttaxytherium possesses all the osteological characters of the

Dugong, as also its tusks, but the grinding teeth resemble those of the

Manati. Although several species are known to have existed in Europe

during the tertiary epoch, they are imperfectly characterized. Some of

their remains have previously been referred to the genera Hippopotamus and

Manatus, until Christol created the genus which we here record.

The genera Halitherium and Pygmeodon come near the Manati and

Dugong, but are too imperfectly known to allow us to give a more detailed

account of their history.

The genus Gheirotherium, with a skull and skeleton constructed like the

skull and skeleton of the Dugong and Manati, is provided with teeth,
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reminding us of those of the Hippopotamus. The remains of but o^e

species, C. suhapenninum^ of this genus have been found in the tertiary

deposits of Italy.

A fossil genus Chirotherium has been established from some foot-prints,

at first referred to the opossum family, and afterwards believed to be a

gigantic batrachian animal. Although differently spelt, its etymology is the

same as that of Cheirotherium, making two homonymous genera in the

nomenclature, one in the class of Mammalia, another, still doul^tful, in the

class of reptiles. The latter is probably identical with Labyrinthodon.

The genus Cijmathotlierium is placed among Sirenidia, perhaps with no

propriety. The only part which we possess of that animal is a fragment of

the lower jaw. This jaw seems to bear but one single developed tooth, a

little elevated above the margin of the bone. The crown of the tooth itself

is compressed, and its base dilated ; the root is long, exteriorly curved ; its

surface is furrowed, and the inner side exhibits a deep groove. C. antiquum

is from the diluvial deposits of Germany. Its size, we are told, reached that

of the Dugong.

The genus Toxodon bears a great resemblance to pachyderms, and will

undoubtedly prove to be a synthetic type of the latter and Sirenidia. Its

real affinities, however, are not understood, inasmuch as great diversity of

opinion exists among naturalists on their account. It is compared alter-

nately with Eodentia, Cetacea, Edentata, and Pachydermata. By some it

is brought near the seals ; by others near the pachyderms, which it

resembles most in the structure of its teeth. Now, if Toxodon approxi-

mates to pachyderms, and was constructed to lead an aquatic life, it

must enter the group of Sirenidia. Toxodon had no canines ; trenchant

incisors. The molars recall to the mind those of Edentata
;
they are seven

in number on each side, and implanted in the jaws with the convexity out-

wards.

The only well ascertained species of this genus was found at Bahia

Blanca, on the banks of the Rio Negro (South America). Another, but

doubtful species, is established upon a humeral bone found in Colombia

(South America).

Fam. 2. Manatidje. In the genus Manatus^ the grinding teeth are more
numerous than in the others of the same family, being eight in number.

The crown of these is square and flat, marked with transverse ridges, and

provided with a root distinct from the crown. The incisors are in a

rudimentary state in the young ; the canines constantly wanting. The
pectoral fins exhibit on their edge the tips of four nails. The caudal fin is

rounded. The species hitherto known in a recent state are few in number,

and seem to differ but little from each other. M. americanus or australis

is found on the Atlantic coast of South America, from which it ascends

into the rivers, especially the Amazon and tributaries. M. senegalensis is

another, from the western coast of Africa. This species is smaller than

that of America, being seldom more than about eight feet long. Its color is

blackish ash. A third but doubtful species, M. latirostns, is said to be pecu-

liar to East Florida, the Gulf of Mexico, and perhaps the West Indian seas.
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The latter might be identical with the species of South America. Fossil

remains of the genus Manatus have been found in the tertiary deposits of

North America. We possess but vague information respecting the fossil

Manati of Europe. No one has been as yet satisfactorily determined,

Fam. 3. Halicorid^e. The genus Halicore is distinguished from

Manatus by the teeth, which are destitute of a root properly so called, by

their plane upper surface, and by powerful, tusk-like incisors at the upper

jaw, and covered by the lips. The anterior limbs are uniform, and

destitute of nails. The caudal is crescent-shaped, as in Cetacea. The

nostrils are placed near the upper surface of the snout, and quite distant

from its extremity. The inter-maxillaries and lower jaw are bent down-

wards, another striking difference between this genus and Manatus, in

which both jaws are nearly straight. H. iiidicus, the only species known,

inhabits the East Indian archipelago.

Fam. 4. Eytinid^. The genus Rytina is remarkable for the structure

of the outer layer of the skin, which possesses below the thin and deciduous

epidermis, a crust composed of fibres or tubes, placed vertically on the

skin. This crust is so hard that steel can scarcely penetrate it, and when
cut it resembles ebony by its compact tissue and its color. The entire

surface is unequal, rough, cracked, and destitute of hairs. The lips are

double, an internal and an external one. The jaws are provided on each

side with a plate or compound tooth, destitute of a root, and resting on the

jaws. There are no tusks. The caudal fin is crescent-shaped; the

pectoral fins, or anterior limbs, have no nails externally visible. One
single species is known, R. borealis, inhabiting Behring's island. It reaches

twenty-four to twenty-five feet in length, and is therefore the largest of

the living representatives of the family, and was only exceeded by the

gigantic Dinotherium.

Group 2. Trichechidce,

The Walruses constitute quite a peculiar group, hitherto placed near

the seals on account of a general resemblance in the form of their body and

in the similar structure of the limbs, which are four, the normal number in

Vertebrata. In the head and teeth, however, they differ widely. There

are neither incisors nor canines in the lower jaw, which is compressed

anteriorly in order to pass between two enormous tusks, sometimes two

feet in length, which project downwards from the upper jaw. The molars

are all short, obliquely truncated cylinders ; there are four of them on each

side, above and below, but at a given age two of the upper ones fall off.

The upper jaw possesses two deciduous incisors, which in form and struc-

ture are similar to the molars. The walrus differs chiefly from Sirenidia

by the presence of hind limbs, and short hairs covering the body, to which

characters we may conveniently add the tusks. They have received the

vulgar appellations of morse, horse-ivhale, sea horse, sea elephant, and also

sea cow, now more restricted to Manati.
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In removing the walruses from the seals, to bring them near the pachy-

derms, we agree with the views brought forth a year ago by a most skilful

American anatomist (Proceedings of the Boston Society of Natural History,

III. 1850, p. 242).

Sirenidia and Walrus together undoubtedly belong to that great group

called Pachydermata, but do not constitute a single series. The pachy-

derms need to be revised carefully, and the numerous extinct genera once

more compared with both the aquatic and terrestrial living types.

Fam. Trichechidje is the only one of the group, and contains but one

single genus, the genus Trichechus^ composed only of one well ascertained

species, T. rosmarus {pi 114, Jig. 3), of the history of which the following

is an extract from Bell's History of the British Quadrupeds :

—

" The form of this animal is extremely unwieldy
;

its bulk, in comparison

with its length, being greater than in any other form of Phocidce. This,

with the relative small size of the head, the full, thick muzzle, and the long

tusks, directed downwards, gives it a most strange appearance. Like the

seals, it frequents principally the northern regions, where multitudes of

them associate in herds on the rocks or ice fields, throwing themselves off

on the first approach of danger into the sea, where they are as active and

as much at home as the seals themselves. The walrus, however, from the

form and structure of its teeth, cannot live upon fish to the exclusion of

vegetable food. The small number of grinding teeth, and more especially

their extreme shortness and rounded form, are calculated rather to bruise

the half pulp}^ mass of marine vegetables, than to hold and pierce the

slippery hardness of the fish's scaly cuirass. One of the most remarkable

peculiarities is the form and size of the superior canine teeth, which are

directed downwards, and are extremely long and powerful, constituting a

pair of defences of immense strength.

"The walrus is found only in the colder regions; it comes often on

shores or on the ice, and remains there sometimes in herds of forty, eighty,

a hundred or more, for days together, until they are driven to the sea either

by alarm or hunger. They are often killed on land at Spitzbergen and

other northern coasts, by means of a lance or spear, for the sake of their

oil, and the ivory of their tusks, which is much more valuable than that of

the elephant, on account of its superior whiteness and density. Of late

years, the pursuit of these animals has greatly diminished their numbers, or

at least taught them more caution, and rendered them extremely fearful of

their arch-enemy. In the Avater, the chase of the walrus is exceedingly

difiicult. The extreme thickness and hardness of their skin render it

impervious even to the stroke of the harpoon, unless well directed and sent

with great force.

" Before the persecution above alluded to had taught them to be appre-

hensive of the approach of mankind, they were often found at a considerable

distance from the sea ; and as the hunters placed themselves between them

and the water, numbers were intercepted in their retreat, and readily

destroyed. Of the carcases of the first that fell the hunters made a sort of

barrier to oppose the remainder
; and in this way, on some occasions, three
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or four liundred liave been killed. "When wounded tliey become fiirious,

striking from side to side with their long tusks, seizing and breaking asunder

the weapon with which they are attacked, and at length, placing the head

downwards between the fore paws, roll themselves like an immense ball

into the sea."

The walrus was formerly met with along the Atlantic coast of IS'ew

England, and about the year 1650 extensive fisheries were carried on

along the coast of New Brunswick. Fossil species of the same genus are

found within the limits of the United States, one of which is described

under the name of Trichechus virginianus. Others, as it seems, have left

their remains in the old world.

In size the walrus surpasses the largest ox, and attains twenty feet in

length. The body is covered with short yellowish hair.

Group 8. Pachydermata.

The group of Pachydermata is a very natural one amongst the Herbivora

of our days. It includes those hoofed mammals which are not ruminants.

Among terrestrial animals they are the largest. They are characterized

by the thickness of their skin, to which their name has reference ; most of

them are bulky and heavily built, even in the species of middling size.

The clavicle or collar bone is absent : the pachyderms have limbs destined

to support the body, and not for seizing any object. They are terrestrial

or semi-aquatic, and constitute the natural ascending transition from the

Cetacea and Sirenidia.

Fam. 1. Anoplotheeid^. This family combines the characters of the

ruminants and those of the multungulate or many-hoofed pachyderms.

The skeleton still presents much of the slender and light forms of the two-

hoofed ruminants. The genera composing this family are all extinct,

having only existed during the tertiary epoch. The typical forms lived in

the eocene period, and towards the end of the meiocene they became less

numerous, disappearing completely during the pleiocene period.

The genus Anoplotherium is considered as having some af&nities with

the rhinoceros, the horse, the hippopotamus, the hog, and the camel ; and

indeed this is not at all surprising, for Anoplotherium has preceded all these

genera in the history of life upon the surface of our globe. They are the

prototypical or synthetical creation, combining, during the eocene, the

forms Avhich were to appear distinct at a later date. Anoplotherium has

forty-four teeth disposed in a continuous and uninterrupted series, a charac-

ter found nowhere else except in man. Complete skeletons of Anoplotherium

are preserved in collections ; the feet are provided with only two developed

toes, as in ruminants ; in some species, however, there are small accessory

toes. The Anoplotheria were bulky and stout animals possessing a large

and thick tail, calling to mind that of the otters, whence the opinion that

these animals were divers and had habits similar to those of the hippopota-

mus. Kemains of two anoplotheria have been found in Paris; the J., com-
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miine also existed on the Isle of Wight. Another species is mentioned as

peculiar to the Sivalik Mountains in Asia.

The genus XipJiodon is composed of one species of Anoplotherium, the

light and slender form of which seems to indicate great agility, comparable

only to that of the gazelle and the roe. The tail is short and slender.

' The genus Dichohune^ with the same essential characters, is of the size

of the hare, with the same proportion between the anterior and posterior

limbs, which according to all probability gave to them a similar walk.

Three species occur in the tertiary basin of Paris, and a fourth is peculiar

to England.

The genus Oplotherium exhibits great affinities with Anoplotherium, and

more especially with Dichobune, but differs by an essential character ; the

canines, which in the preceding genera are scarcely to be distinguished

from the incisors, are prominent and curved like those of the tapirs and

Palaeotherium. Species of this genus have been found in France and

Germany. The genus Microtherium was established upon one of them.

The genus Macrauchenia combines in a remarkable manner the forms

of the camel and Palseotherium. The head and teeth are yet unknown

;

but the vertebrae of the neck indicate that this region of the body was

elongated, as in the lama. The legs or limbs resemble those in ruminants,

but the feet are constructed as in pachyderms. The only species known
was found in Patagonia, south of St. Julian harbor. Its size was nearly

equal to that of the rhinoceros and hippopotamus of our days.

The genus Chalicoiherium is known only by its dentition, which indicates

an affinity with Anoplotherium. Two species have been found in the

meiocene deposits of Germany, whose bulk, it is supposed, reached that of

the rhinoceros.

The genus Cainotherium we merely mention here. It is but little known.

In the opinion of some it is the same as Chalicotherium, and in that of

others the same as Oplotherium. Two species, we are told, have been

found in the eocene deposits of France.

Fam. 2. HiPPOPOTAMiDiE, or Pachydermata proper, in the actual fauna,

generally comprehends clumsy and colossal beings the limbs of which are

very short, the hind feet with three and the fore feet with three or four

hoofed toes. The hoofs themselves are of irregular forms, as in the follow-

ing family, and all of them rest on the bottom. For this reason there are

no posterior rudimentary toes. The dentition exhibits both analogies and

affinities with the other families of the order. The incisors are either want-

ing or vary in number from two to six. Canines seldom exist, and where

they happen to be present their length is not disproportioned. The molars

are generally seven in each jaw, sometimes only six in the lower, exhibiting

various forms. The few living genera, with equally few species, inhabit the

warmer parts of both the old and new worlds. Fossil remains of species

belonging to the recent genera, together with others belonging to genera

entirely extinct, have been found in the tertiary beds of America, Europe,

and Asia.

The genus Hippopotamus is characterized by a very massive and naked
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body, very short legs, the belly reacbing nearly to the ground ; by an enor-

mous head terminated by a broad muzzle. The tail is short ; the ears and
eyes small. There are to each foot four nearly equal toes terndinated by
little hoofs. These animals frequent rivers, and feed upon roots and other

vegetables. They are stupid and ferocious. The H. amphihius from

southern Africa is represented on pi. 111, fig. 8. Hippopotami were
formerly found throughout Egypt, very abundantly in the Nile, but are con-

fined now to Nubia and to the rivers of central and southern Africa, in

Senegal, Zaira, and Gambia. During daytime they keep in the rivers,

hidden among marshy grasses. They are good swimmers, and can remain

immersed a very long time. When swimming they snort heavily, and

exhibit only the snout above the water. They are often met with in flocks

of fifty individuals or more. They sleep and lie exposed to the sun in

shallow water. The female produces only one young at a time. Hippopo-

tami are not dangerous to man, unless attacked by him and wounded.

They are killed either by the musket or the harpoon. The Africans make
use of the fat and tongue as food, the skin for whips, and the canines (some-

times two feet in length) are worked in the same way as the tusk of the

elephant, and seem to be a finer article. A small species, H. libenensis^

is found in the rivers of Liberia, where it is rather common. Fossil species

of Hippopotamus are quite numerous in Asia, less so in Europe. Their

discovery in America is quite recent. Where they possess only four

incisors they form the genus Tetraprotodon^ and when six incisors exist in

both jaws we have the genus Hexaprotodon. The species with six incisors

in both jaws are more numerous than the others.

The genus Potamohippus is extinct and little known. It has been esta-

blished upon some teeth from the tertiary beds of Germany, resembling

much the upper canines of the Hippopotamus, or the lower milk internal

incisor of the same animals, but with the difference of being deprived of a

farrow at their inner surface.

The genus Siderotherium was created from a fragment of an upper

grinding tooth from the tertiary of Wirtemberg, whose surface is some-

what like that of Hippopotamus.

The genus Elasmotherium was established upon a fragment of the lower

jaw, and said to have come from Siberia. Since then one tooth was dis-

covered near the Caspian Sea, and a posterior part of a head found on the

Ehine has also been referred to it. The molar teeth remind us of those of

the rhinoceros ; but the enamelled plate of the interior is more undulated,

and presents nearly the same complication as in the teeth of the horse, and

perhaps still more that in Hippotherium, or horses of the tertiary era,

which sometimes undulate. Their elongated and prismatic form constitutes

another analogy with the teeth of the horse. The form of the jaw itself,

its size and thickness, indicate a stout animal resembling probably the

rhinoceros in its general outlines, and reaching the bulk of the largest

species of this genus. Its habits were probably also similar to those of the

rhinoceros.

Fam. 3. KHiNOCEROTiDiE. The genus Bhinoceros is easily distinguished
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by the horn-like processes which it exhibits on the nose, and to which its

name refers. The horn or horns (there being one or two present) consist

of a fibrous and horny substance, resembling agglutinated hairs, and adhering

to the skin. Each foot is divided into three toes. There are four incisors

above and four below, two being very small or completely wanting, and

seven molars on each side. No canines. The rhinoceros of India (R.

indicus) is represented on pi IIS, Jig. 1, and will give an idea of its clumsy

appearance. The African species is provided with two horns on the snout.

Rhinoceroses have been much more numerous during the tertiary epoch than

in our days, and have inhabited countries from which they are now com-

pletely excluded. Their fossil remains have been found from the north of

Europe to the south, in France, Italy, England, and especially in Germany.

Ten to eleven extinct species are already on record. Some of them are

relatively small sized. Several species are known from the eocene of the

Upper Missouri. It is perhaps worth mentioning here that the genera

Ccelodonta and Aceratherium have been established on immature speci-

mens of true rhinoceros.

Fam. 4. PALiEOTHERiDiE. The gcnus PalcBotherium is without living

representatives, but its outlines have been restored from the study of com-

plete skeletons. The nasal bones resemble somewhat those of the tapir,

indicating clearly that Palaeotherium had similar forms and a small flexible

proboscis. The fore and hind limbs have three hoofed toes. Upwards of

twelve species are described as having been found in the old world. The

western tertiary deposits of America have also yielded jaws and other frag-

ments belonging to the same genus.

The genus Lophiodon comes nearer Tapirus, from which it differs in the

structure of the molars, the relative number and proportion of the folds of

enamel. A dozen species of this genus have already been made known

by fragments more or less numerous. These remains were found chiefly

in France and Germany, where the animals referred to lived mostly during

the meiocene period.

The genus Tapirotherium was founded upon one species of Lophiodon.

The genus Listriodon is distinguished from Lophiodon by the structure of

the teeth. The genus Coryphodon, in the actual state of our knowledge, is

not certainly distinct from Lophiodon. The affinities of the genus Tapiro-

porcus are still to be investigated, as they might prove, perhaps, relation-

ship with the Suiline family instead of the present one.

The genus Platygonus is American, as far at least as our knowledge of

its history goes. Its remains, all belonging to one species, were found in

the lead region of Illinois. It presents a peculiarity which is only observed

in Hippopotamus, although to a much less degree, consisting in the dilata-

tion of the angle of the lower jaw into a large and broad expansion,

concave outwards. The superior canines are compressed, acute, and

slightly curved, directed forwards and downwards so as to be entirely con-

cealed by the lips as in Tapirus and Lophiodon. We have, therefore, here

a type which combines the characters of several quite distinct genera,

although not yet fully understood.
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The genus Anthracotherium is very remarkable, as it forms a link of

relationship between the AnoplotheridaB and Suidae. By the upper molars

they are allied to Anoplotherium, whilst those of the lower jaw resemble

those of the hog, and more particularly of the extinct genus Chaeropotamus.

The remains of several species have been found in the meiocene deposits

of central Europe.

The genus Tapirus possesses twenty-seven molars, which present two
transverse and rectilinear prominences when not worn off. Each jaw has

six incisors and two canines, separated from the molars by an empty space.

The nose resembles a small fleshy proboscis ; there are four toes to the fore

feet, and three to the hind ones. For a long time only a single species was
known of this genus, the American tapir (T*. americanus), quite common in

Paraguay, of the size of a small ass. It frequents wet places along the

rivers of South America. The skin is nearly naked, the tail moderate, the

neck fleshy, forming a sort of crest on the nape. Another species is now
known to inhabit the Andes. A third, T. indicus {pi. Ill, fig. 1), occurs

on the eastern continent. Many fossil species, some of them of gigantic

size, are on record, three from central Europe, and one from Brazil.

Fam. 5. Elephantid^, or Proboscidia, is characterized by having ai>

elongated, flexible, and powerful proboscis, an organ of touch as well as of

smell, together with very large projecting tusks. There are no canines or

incisors, properly so called ; in place of them we find the tusks. The toes

are five in number on each foot, very complete in the skeleton, but so

incrusted by the callous skin which surrounds the foot that their only

external appearance is in the nails attached to the edge of this kind of hoof

The representatives of this family are not very numerous in genera and

species, as if their enormous size had forbidden a greater profusion. Two
genera, one extinct (Mastodon), and the other living (Elephas), constitute

the whole of it ; most of the species are extinct.

The genus Mastodon is very nearly allied to the elephants. It had, like

the latter, a large proboscis, by means of which it could gather on the sur-

face of the earth the plants and roots upon which it fed. The head and neck

are short, and could not easily reach to the feet without some such provi-

sion. It differs from elephants in the structure of the molar teeth, the

crown of which, instead of being flattened above, exhibits small cones

arranged in a certain number of transverse rows. In size mastodonts were

generally superior to elephants. Many species are described, but some of

them are still doubtful. They all lived during the tertiary epoch, and in

larger number towards the end of it. They were very common in Ame-

rica, and the discovery of the remains of some of them has from time to

time produced a very great sensation. Various names have been applied

to these remains. The following belong to the Mastodon giganteum, the

largest and first species known : Mammuth ohioticum, Mastotkerium, Har-

pagmotherium canadense, Elephas carnivorus (the tuberculous crown of

whose teeth, when first discovered, led some to imagine carnivorous

habits), Tetracaulodon mastodontoideum, Missourium theristo-caulodon,

and many other specific denominations. Species of this genus have left
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their remains nearly all over the world. When young, mastodonts are

provided with two small, short, and straight tusks at the lower jaw, a

character upon which was founded the genus Tetracaulodon, alluding to

the presence of four tusks.

Tlie genus Elephas comprehends the largest of the terrestrial mammals

now living. They are provided with molar teeth or grinders, the bodies

of which are composed of a variable number of vertical laminae, bony in

their structure, but enveloped with enamel and cemented together by a

third substance called cortical or cement. These grinders succeed each

other from behind forwards and not vertically, as in most species of

Mammalia. As fast as one tooth is worn, it is pushed forwards by that

which comes after it ; hence it happens that the elephant has sometimes

one, sometimes two grinders on each side, or four or eight in all, according

to circumstances. The first of these teeth is always composed of fewer

laminae than those which replace them. We are told that elephants thus

shed their teeth eight times ; their tusks, however, are changed but once.

The elephants of our days are clothed with a rough skin nearly destitute

of hair, and are only found in the torrid zone of the eastern continent, where

hitherto only two species have been ascertained. The Indian elephant {E.

indicus) is represented on pi. Ill, Jig. 9. The other species belong to

Africa. Fossil remains of elephants have been found throughout the whole

continent of Europe, in Spain, Italy, Switzerland, Belgium, France, Eng-

land, Germany, and Russia. But they appear nowhere so abundant as in

Siberia, where the tusks have become an active branch of trade. The
inhabitants of Siberia explain the presence of those large deposits of tusks

and bones by the following fiction : They believe that the soil of their

country is excavated by animals of a gigantic stature, which they call

mammouths or subterraneous moles, imagining that these animals are

destined to live constantly in the dark, and that they are killed by the light

when they dare to approach the surface of the earth. Similar ideas are

spread all over the Asiatic continent, for accumulations of such bones have

been discovered near the boundaries of China. Elephants also inha-

bited North America during the tertiary period ; fossil tusks, teeth, and

bones have been found from the north to the south. The Elephas primi-

genius, or Siberian mammoth, is more commonly found near the Arctic

polar ice, and buried in it, as if it had lived there at a given period

and been suddenly surrounded by snow and ice in which it is pre-

served, skin, hair, flesh, and all. We have authentic reports that dogs

have been fed upon their flesh. The white bears have probably devoured

many of these colossi. Like mastodonts, the elephants were formerly

spread all over the surface of our globe.

Fam. 6. HYRAciDiE. The genus Hyrax, or damans, is constituted by the

smallest living pachyderms, which are not larger than an ordinary rabbit,

and on that account referred by some to Rodentia. Their molars are similar

to those of the rhinoceros, and their upper jaw is furnished with two strong

incisors, curved downwards ; and at a very early age they are provided with

two very small canines. There are four toes to the fore feet and three to the
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hind ones, all of them terminated by a very small, thin, and rounded hoof,

except the internal posterior, which is armed with a hooked and oblique

nail ; the upper lip is cleft ; the snout and ears are short; the body densely

covered with hair ; and the tail reduced to a mere tubercle. One species

inhabits the Cape of Good Hope ; another, H. syriacus {pi. Ill, fig. 2), is

peculiar to Asia.

Fam. 7. SuiD^. In the actual fauna, this family is characterized by a

fluctuation in the proportional numbers of the teeth, and by four toes to

each foot, by which it differs at once from Anoplotheridae, with which it

would seem to bear some affinity. The number of the molars varies from

three to seven ; the canines are always distinctly developed ; and the

incisors may either be absent, or six and less may exist, situated more or

less horizontally in the jaw. The two central toes alone touch the bottom

with their three-sided pyramidal hoof; the other toes are much developed,

as posterior claws provided with hoofs. The nasal bones elongate forward,

and terminate by a proboscis-like nose, fitted for digging. The structure of

the skeleton is more clumsy than in Anoplotherium, from which the Suidae

are always distinguished by a shorter stature. The Hving genera of this

family contain but four species, and are distributed all over the surface of

the globe, within the temperate and torrid zones.

The genus Adapts, from the oldest tertiary beds, is considered by some

as belonging to Anoplotheridae, by others to Suidae. There are four sharp

and oblique incisors above, and four below ; behind these, and on each side,

a stout and prominent canine, straight in the upper jaw, oblique and curved

forwards in the lower ; the upper molars, seven in number, are variable in

form, as also the lower ones, the number of which could not be ascertained,

from want of complete jaws. We know but one single species of this genus

(A. parisiensis), from the eocene of Montmartre.

The genus Hyotherium is not yet sufficiently characterized. Its remains

were found in Central Europe, and indicate an animal of the suiline family,

resembling very much the babiroussa now living in the Indian Archipelago.

The number of the incisors is not known ; the molars, it is supposed, were

six on each side of each jaw. Five species are already described, one of

which had first been referred to the following genus.

The genus ChcBvopotamus, therefore, must have some close affinities with

Hyotherium, from which it differs in the structure of the molars. There

are on each side seven above, and six below, of these teeth, intermediate

between those of the peccaries and hippopotamus. Several species have been

distinguished ; one from Paris, another from Switzerland, and a third from

Spain. Undescribed fragments are known from the south of France and

Turkey.

The genus Protochcsrus appears to be an American form, as the only

species known was found in Illinois. The canines resemble those of

Ghaeropotamus, but differ from it in having no accessory tubercles on the

molars.

The genus Hyracotherium, from the London clay (eocene), is very nearly

allied to Ghaeropotamus, by its dentition. The four anterior molars are
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proportionally greater and more complicated; the canines resembled most

those of the peccaries ; the skull, by its form, is intermediate between the

damans and the hogs. It exhibits very large orbits, a character chiefly

prominent among the timid rodents. Its size is supposed to have been

about the same as that of the daman, which is among the smallest of the

pachyderms. The only two species known belong to the eocene period,

and to the British isles.

The genus Microchcerus shows a general resemblance with Hyracothe-

rium in the structure of its teeth, but diffiers from it by the form of the

posterior molars, and by the absence of a free space between the incisors

and the two first molars. The genus is not yet sufficiently characterized.

The only species known attained to the size of the European hedgehog.

The genus Hyops is another American form, discovered in the same

locality with Platygonus ; that is, in the lead region of Illinois. It has been

rather announced to the scientific world than described. It bears very

close affinities with the peccaries, and is on that account interesting, as pecca-

ries of our days are confined on the same continent to more southern

localities.

The genus Dicotyle (the peccaries) is characterized by the upper canines

directed straight upwards, and projecting very little out of the mouth. The
hind feet are deprived of external toes ; the tail is absent, and on the

back a glandular opening is observed, from which a fetid secretion is

exuded. The metatarsal and metacarpal bones of their two greater toes are

soldered together like those of the ruminants, to which they seem also

related in possessing a stomach divided into several sacs. This genus is

peculiar to the American continent, from Arkansas to Brazil, more abun-

dant as we proceed from the north of that limit towards the south. D. tor-

quatus (the patira) or Mexican hog is the one met with in North America,

as far north as Red River (Arkansas). Another {D. albirostris or lahiatus)

from Guiana, is represented on pi. Ill, fig. 3. The peccaries seem to have

been more abundant in South America during the tertiary epoch than in

our days, as five species are said to have left their remains in the caverns

of Brazil.

The genus Sus (the hogs) has twenty-four or twenty-eight molars or

grinding teeth, of which the posterior are oblong with tuberculous crowns,

and the anterior more or less compressed, and six incisors in each jaw.

Each foot of the hog consists of two large middle toes armed with strong

hoofs, and two much shorter lateral ones that hardly reach the ground.

The incisors vary in number ; the canines project from the mouth and

curve upwards ; the snout terminates by a sort of truncated button fitted

for turning up the earth. The wild hog, Sus scropha (pi. Ill, fig. 6), is

the parent stock of our domestic hog, Sus domesticus {pi. Ill, fig. 5), and

its varieties. The color is generally black ; the ears are straight. It is

found all over the surface of the globe ; its flesh is eaten by all except by

Jews and Mahomedans. The eight following varieties are the most pro-

minent ones. 1. The Hungarian race (Wallachia, Bosnia, and Moldavia),

with very large ears and woolly bristles, greyish black, or yellowish red.
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2. The Champagne race, very large too, body elongated, legs high, head and
ears long, the latter pendent ; hams proportionally small. 3. The Bavarian
race, with delicate structure of the limbs and fine bristles, generally reddish

brown spotted. 4. The Poland race, very large, yellowish, with a brown
stripe along the back. 5. The Westphalian race, of a considerable size

and very prolific. 6. The ordinary German race, not very large, white,

grey, black, or spotted. 7. The African race, with a compressed body,

straight ears, and remarkably thick and round hams. 8. The Chinese hog,

which has been introduced into England and Germany : it is small, the

dorsal line very much elongated, short limbs, a thick belly nearly reaching

the ground, a short tail, and an almost naked body.

Fossil remains of hogs are found in America, Europe, and Asia ; those

of Europe belong to the genus Sus proper, those of Asia and America con-

stitute the genera Choerotheriuin and Harlanus. Of the genus Sus seven

species are described, whilst others are still doubtful.

The genus Harlanus contains but one species, first described by Dr. Har-

lan under the name of Sus americanus, found in Georgia associated with

bones of mastodonts, elephants, and megatherium. Remains of the same

species have since been discovered in the lead region of Illinois. They
resemble more Porcus habyrussa than any species of Sus.

The genus Phacochasrus, or wart-hogs, com.prehends hogs of the actual

fauna, having molars composed of cylinders cemented together by a kind

of cortical substance, very similar to the transverse laminae of those of the

elephant, and also succeeding each other from behind. The head is very

large ; the tusks, like canines, are inclined laterally upwards, and of a

remarkable magnitude. On each of their cheeks hangs down a thick fleshy

lobe, rendering them very hideous. The species of this genus are mostly

African ; that from the Cape of Good Hope (P. cethiopicus) is represented

on pi. Ill, Jig. 7.

The genus Porcus includes Asiatic living hogs known as hahiroussa or

babyrussa (p. Ill, fig. 4), as the name has been latinized. They are

slender and more elegantly constructed animals than the other members

of the family. The canines are conical, and directed upwards and back-

wards, almost crescent-shaped. There are five molars above and five

below on each side ; four incisors to the upper jaw and six below. Fossil

remains of this genus have been discovered in the Sivalic Mountains

(Himalaya), showing once more that genera which have existed during the

tertiary epoch and are perpetuated in ours, inhabit nearly the same spot as

that upon which they were at first placed.

The genus Choerotherium contains one extinct species of hog, from the

upper tertiary of the Sivalic Mountains. It is a genus peculiar to that part

of the world, and ceased to exist before the establishment of the present

creation. It much resembled the hogs.

The genus Ca.lydonius, from the tertiary beds of Switzerland, resembles

somewhat Sus and Phacochoerus ; the canines are provided with a rough

and striated vertical band of enamel. Only two species are known.

Fam. 8. EauiDiE. With this family we close the series of pachyderms.
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Nothing is more striking than the characters by which it is distinguished

from all others, namely, a single hoof with an apparently single toe to each

foot ; but on the skeleton, on each side of the metatarsus and metacarpus,

there are spurs representing two lateral toes. Only one genus of the pre-

sent family is found in the actual fauna and with but comparatively few

species, whilst in the tertiary deposits we find at least as many extinct

species together with extinct genera.

The genus Equus is characterized by six incisors in each jaw, the crowns

of which, at an early age, are marked with a fossula, and six molars through-

out, with a square crown, marked by laminae of enamel which dip into

them, with four crescents, and in the upper ones, with a small disk on the

inner edge. The male has also two small additional canines in the upper

jaw, sometimes in both, which are almost always wanting in the female.

Between these canines and the first molar is a free space corresponding to

the angle of the lips where the bit is placed, and by which, as Cuvier

remarks, man alone has been enabled to subdue and tame this powerful

animal.

The common horse, Equus caballus {pi. WO, fig. 4), is the most import-

ant of all the animals that man has subdued. His associate in the chase,

in war, and in the operations of agriculture, of arts and commerce, or raised

for luxury, the horse has received by that perpetual contact a noble port

and proud carriage. The horse, however, does not exist in a wild state at

the present time, except in those places where horses were formerly domes-

ticated and set at liberty, as in Tartary and America. They live in troops,

each of which is conducted and defended by an old male. The young

males are forcibly expelled as soon as they have reached the age of puberty,

and follow the troop at a distance until they are joined by some of the

younger mares. They propagate at four years ; the period of gestation is

eleven months. The age of horses is known by the incisors. The milk teeth

begin to grow about fifteen days after the colt is foaled ; at two years and

a half the middle ones are replaced, at three and a half the two succeeding

ones ; at four and a half the outermost, or the corners. All these teeth,

with an originally indented crown, gradually lose that mark by detrition.

When seven or eight years old they are entirely effaced, and the horse is

no longer marked. The life of the horse seldom extends beyond thirty

years. This animal varies very much in size and color. The principal

races exhibit sensible differences in the form of the head, in their propor-

tions, and in their fitness for the various uses to which they are applied.

1. The most beautiful and swift is the Arab (of which pi. 110, fig. 6,

represents the mare with her colt, and fig. 7 the stallion), which has been

instrumental in improving the Spanish race, and in connexion with the

latter has contributed to form the English race; the Barbary, Persian,

Circassian, and Turkish horses descend from the Arab. The Arab horse

inhabits western Asia and northern Africa, where it is found of medium
size.

2. The northern horse, rather small than large, light, docile, swift, hard-

working, enduring, and satisfied with little and common food. The Tartar,

647



444 ZOOLOGY.

Russian, Polish, Lithuanian, and Swedish horses descend from the same
stock, to which also belongs the Siberian horse {pi. 109, fig. 11), which
during winter is covered with very thick and long hair.

3. The West European horse is large, less enduring, however, than either

of the preceding ones : here belong also the Spanish horse, the Sicilian,

the French, English, Hungarian, Transylvanian, German, and Italian.

PL WO, fig. 5, represents the Norman team horse, supposed to be of Danish

breed. It is raised in lower Normandy.
The ass, Equus asinus {pi. 110, fig. 2), is another species of the same

genus, originally from the great desert of central Asia, and still to be found

there in a wild state, in innumerable troops, ranging from north to south,

according to the season. The ass has been domesticated like the horse,

and renders very great service to man, whom it has followed through

almost all his migrations. A cross breed between the ass and the mare is

called a mule, well known to the ancients, who called it Mulus, or the

mule proper {pi. 110, fig. 3), produced by the male ass and female horse;

whilst they termed Hinnus the mule arising from the union of the male

horse with the female ass. Mules are very valuable animals, and capable

of being employed where the horse and ass would be useless. The mule

stock cannot perpetuate itself, for it soon degenerates when it is not sterile.

At any rate, sterility declares itself after the second or third generation.

To keep the stock perfect, the parent of both species, the horse and the ass,

must alwavs breed toarether.

The zebra, Equus zebra {pi. 110, fig. 1), originally from the south of

Africa, has never been domesticated, and seldom tamed by man. It is

nearly of the same form as the ass, but regularly marked with black and

white transverse stripes. A female zebra has successively produced an

offspring with the horse and the ass.

The dzigguetai {Equus hemionus), intermediate by its proportions between

the horse and the ass, lives in troops in the sandy deserts of central Asia.

It is of an isabella or light bay color, with a black mane and a dorsal line of

the same color. Supposed to be the wild mule of the ancients.

The couagga and the onagga or dawn are two other wild species of

horses.

If the American continent has no indigenous horse in the present fauna,

the remains of several species are found in the tertiary deposits of North

and another in South America. A few fossil species have been discovered

in Europe and in the Sivalic Mountains in Asia. Two extinct genera of

this family are already known.

The genus Hippotherium differs from equus by the structure of the

molars, the laminae of which are much more complicated, forming nume-

rous zigzag folds. It forms also a transition towards the pachyderms

proper, inasmuch as the anterior feet possess the rudiments of a fourth

finger or toe. Several species have been described as belonging to Europe,

but more recent observations seem to reduce their number to one, which

lived in numerous individuals in the centre and south of Europe during the

meiocene period up to the diluvium.
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The genus Hipparion closely resembles the horses, but was of a much
smaller stature. Its remains were found in the south of France.

We have thus sketched out at some extent the history of the great group

of pachyderms. The reasons for enumerating so many genera whose

existence is confined to a past order of things, will appear when recapitu-

lating the succession of the mammalia upon the surface of the earth. We
have done this also with regard to Edentata, Marsupialia, and Cetacea.

These groups are generally less known, and nevertheless of much greater

importance, because they are the lowest of the class, and give us the key

for its full understanding.

Group 4. Ruminantia.

We now proceed to the group Ruminantia, through which we may pass

more rapidly, as the families of which it is composed are generally better

known, most of them having representatives in the fauna of the present

day. Several genera are found in North America, some of them of quite

imposing stature, and inhabiting the sparsely populated portions of the

country. Some belong to the prairies, some to the forests, and others to

the mountains. The characters of the group consist essentially in the

singular faculty of masticating their food a second time by bringing it back

to the mouth after a first deglutition. This power depends upon the struc-

ture of their stomachs, of which they always have four, the three first being

so disposed that the food may enter into either of them, the oesophagus

terminating at the point of communication. The first, which is also the

largest, is called the paunch, into which vegetable matters, coarsely bruised

by a first mastication, are introduced. From the paunch they pass into

the second, called the honeycomb or bonnet, from its peculiar structure, the

walls being laminated like a honeycomb. This second stomach is com-

paratively very small, globular in form, and seizes the food, moistens, and

compresses it into little pellets, which afterwards successively ascend to the

mouth to be re-chewed. The animal remains at rest during this opera-

tion, which lasts until all the food first taken into the paunch has been

submitted to it. The aliment thus re-masticated descends directly into the

third stomach called the leaflet, on account of its walls being longitudinally

laminated or resembling the leaves of a book ; and thence to the fourth or

the caillette, the sides of which are wrinkled, and which is the true organ

of digestion, analogous to the simple stomach of other animals. In the

young, as long as they subsist on the milk of the mother, the caillette is

the largest of the four stomachs. The paunch is only developed by the

reception of larger and larger quantities of grass, which finally give it an

enoi'mous expansion.

The feet in ruminants are terminated by two toes, each cased in a hoof,

which face each other by a fiat surface, presenting the appearance of a

single hoof which has been cleft ; hence the name of cloven-footed, bifur-

cated, &c., applied to these animals. Behind the hoof are sometimes found
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two small spurs, the vestiges of lateral toes. The two bones of the meta-

tarsus and metacarpus are united into one called the cannon, but in certain

species there are also vestiges of lateral metatarsal and metacarpal bones.

The incisors are totally absent in the upper jaw, being only found in the

lower one, and almost always eight in number. A callous pad is substituted

for them above. Between the incisors and molars is a vacant space, where,

in some genera only, are found one or two canines. The molars, almost

always six throughout, have their crowns marked with two double crescents,

the convexity of which is turned inwards in the upper and outwards in the

lower ones.

Of all mammals, the ruminants are the most useful to man. They
furnish him with food ; some serve him as beasts of burden ; others with

their milk, their leather, horns, tallow, &c. The tallow is produced by the

fat, which in cooling down becomes brittle, a peculiarity that the fat of no
other animal possesses.

The group of Ruminantia divides naturally into four families, the camels,

giraffes, deer and antelopes, and oxen.

Fam. 1. Camelid^. The few members composing this family deviate

a little from the ordinary ruminants, and show some slight affinity to the

pachyderms. The number of molar teeth is smaller than usual ; the first

of these teeth is separated from the others by a large free space, and

placed near the canine, which it resembles by its form, but generally falls

off at an early age. In advance of the canine and in the upper jaw are

found on each side an incisor, also resembling in its form that of the true

canine, giving to the jaw the appearance of possessing three canines. In

the lower jaw, the height of which reminds us of that of the horse, are only

six incisors. Horns or other frontal processes are always wanting, as well

as posterior claws or rudimentary toes. The hoofs are very small, situated

near the extremity of the toe, and unable to support the body of the animal,

which rests much more on a callous sole behind it. Of the two living

genera composing this family, one is peculiar to the old, the other to the

new world, both inhabiting the warm zone. The remains of an extinct

genus have been found in Siberia.

The genus Camelus is characterized by the presence of canines in both

jaws, and six molars above and five below on each side. The jaws them-

selves are slender, elongated, the nasal bones small ; the posterior part of

the skull is provided with very prominent crests and ridges ; the temporal

grooves are very deep. The lip is turned and cleft, the orbits prominent,

the neck very long, the legs and feet disproportioned, giving to the camels

a somewhat deformed appearance. The ease with which they are fed,

and the faculty they possess of passing several days without drinking,

make them of the highest importance for crossing the deserts. The inner

wall of the paunch or first stomach is covered with large masses of cells,

which retain for some time a certain quantity of water. Nothing of the

kind is seen in other ruminants, although some pachyderms possess a

similar provision. The camels have two toes united below nearly to the

extremity by a common sole, and their back is furnished with lumps of fat.
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They are large animals of the eastern continent, of which two species

are known, both completely reduced to a domestic state in the hot

regions of Africa and Asia. Wild camels are said to be found in central

Asia.

The two humped camel, C.hactrianus {pi. 108, fig. 1), is originally from

central Asia, and descends much less to the south than the dromedary or

one humped camel, C. dromedarius (fig. 2), which has spread from Arabia

into all the north of Africa, a great part of Syria, Persia, &c.

The remains of two fossil species of camels have been detected in Asia

about the Sivalic Mountains. Others, but still doubtful, are from France,

from the shores of the Red Sea, and South America, if the latter do not

belong to the following genus.

The genus Auchenia differs from the preceding in being destitute of

humps on the back. The legs are shorter than in the camel. The neck is

long, more vertical. The ears and hoofs are long. The two toes are sepa-

rated or not, united as in the camels by a callous sole. Five molars above

and four below on each side. The actual species of this genus belong to

the western continent exclusively, where they represent the camels of the

eastern. They are confined to the mountainous regions of South America.

The lama, A. lama (pi. 109, fig. 6), the most common of the species, is as

large as a stag, and was already known at the time of the conquest of

Peru by Pizarro in 1534, and indeed was the only domesticated animal,

being for the inhabitants of that country what the reindeer is to the Lap-

landers. The paco, A. alpaca (pi. 109, fig. 5), is a variety with long

woolly hair. Another species, the vicunna, A. vicunna (pi. 109, fig. 7), is

of the size of a sheep, covered with fawn-colored wool, extremely soft and

fine, of which valuable stuffs are manufactured.

Two fossil species, one of the size of a horse, the other smaller, have been

discovered in the caverns of South America.

The genus Merycotherium was established upon some molar teeth of the

upper jaw, which, according to Cuvier, scarcely differs from the above

genera. Only one species is known. Its remains were found in a fossil

state in Siberia.

Fam. 2. Camelopardalid^. Another eccentric type among ruminants,

although not related so much to pachyderms as the camels are. This

family contains but one single living genus, Camelopardalis, in which both

sexes have conical horns, always covered with a hairy skin, and which are

never shed. The lachrymal holes are wanting, as also the posterior hoofs

and the canine teeth. It is one of the most remarkable forms in existence,

from the length of its neck, the shortness of its body, and the dispropor-

tionate height of its fore legs. The back is much inclined. The only

living species known is the giraffe, C. girafa (pi. 108, fig. S), which is

confined to the deserts of Africa. Its hairs are short and grey, sprinkled

with fawn-colored angular spots, and a small fawn-colored mane. It is the

tallest of all animals, its head being frequently elevated eighteen feet from

the ground. Its disposition is gentle, and it feeds upon leaves.

Fossil remains of several species of this singular genus have been found
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in the tertiary deposits of both Europe and Asia, showing a wider geogra-

phical range at an epoch previous to ours.

The genus Sivatherium is extinct, and belongs very likely to this family,

although presenting some affinities with pachyderms. The upper molars

are six in number. The only species known exhibits characters found

only in ruminants. The heavier forms, shorter neck, and especially the

probable existence of a proboscis seemingly indicated by the form of the

nasal bones, would refer it to pachyderms. It is one of the most remark-

able and extraordinary fossils hitherto discovered in the Sivalic Mountains.

The size of the head approaches that of the elephant, and hence we
conclude that the species to which it belongs was nearly of the bulk of that

proboscidian.

Another extinct genus is indicated, but not yet sufficiently known, which

seems to be intermediate between Sivatherium and Camelopardahs proper,

or the giraffe. A skull of this was found in the island of Perim in the

Gulf of Cambay.

Fam. 3. MoscHiD^. A very small famity, represented in the actual

fauna by a single genus, differing from the ordinary ruminants by the

complete absence of horns in both sexes. The incisors as in the following

are wanting above, and are eight in number below.

The genus Moschus is provided in the upper jaw with a long canine,

directed downwards and backwards. The lachrymal holes are wanting, as

in the giraffe ; but there are posterior claws very much developed. The
species inhabit the highest mountains from the Altai to Java. They are

remarkably light and elegant animals. The most common species, the

musk, AI. moschiferus {pi. 108, fig. 4), celebrated for a well known, strong

perfume, which it carries in a membranous pouch under the tail, and whose

medicinal qualities are much esteemed, is of the size of a goat, has scarcely

any tail, and is covered with hairs so coarse and brittle that they might be

termed spines. Its habits are solitary and nocturnal ; it is of an extreme

timidity. The other species have no musk pouch, and are the smallest and

most elegant of all the ruminants.

Fossil remains of several species were discovered in the middle and

upper tertiary beds of Europe and Asia, but the European are not well

determined.

The genus Dremotherium is known only in a fossil state, the fragments

of which were found in the fresh water tertiary strata of Auvergne

(France), differing from Moschus in the absence of the canine teeth.

Among these numerous remains there seem to be several species, two of

which have already been described.

In the following ruminants, in the male at least, there are two horns;

that is to say, prominences of the frontal bones, which are not found in any

other family of mammals.

In some, these prominences are covered with an elastic sheath, composed

as it were of agglutinated hairs, which increase by layers during life. The

substance of this sheath is the horn, properly so called, and the sheath itself
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a hollow horn (cavicornia) . The bony prominence which it envelopes, and

which grows with it, never falls, and remains permanently through life.

Such are the horns of oxen, sheep, goats, and antelopes.

In others, the bony prominences are covered for a time with a hairy skin,

similar to that of the rest of the head, but have at their base a ring of bony

tubercles, which, as they enlarge, obliterate the vessels which carry the

fluid to that skin. The latter becomes dry, and is cast off, the bony promi-

nences being left bare, and after a certain period separate from the cranium

to which they were attached ; they fall off, and the animal remains for a

time defenceless. They are reproduced, and generally larger than before,

and again destined to undergo the same fate. Such horns, purely osseous,

and subject to periodical changes, are styled antlers. Stags, deer, &c.,

bear antlers. We have referred to this subject in the introduction to the

present article (p. 393).

Fam. 4. Cervid^e. Very numerous in species, and containing ruminants

with a slender stature, a short tail, and an elegant body, possessing eight

incisors in the lower jaw, and none at all in the upper one ; the feet are

bisulcated, but the posterior toes are not always developed, and in that case

the antlers are also absent. The antlers consist of a solid bony mass,

branching off several times, and differently, according to the genera. Often

it is the male alone which is provided with these appendages; but in a few

species they are developed in both sexes. These animals are exceedingly

fleet, live commonly in the forests, and feed on leaves, buds, grasses, &c.

The genera contain generally numerous species, distributed over the whole

w^orld. Fossil remains of this family are found in profusion in the meio-

cene deposits.

The genus Cervus (the deer) exhibits constantly horns in the male,

branched, subpalmated, or simple, rounded at their root. The ears are large;

there are no canine teeth at all ; the tail is short and bushy. The American

species of this genus are the following

:

1. The common or American deer ((7. virginianus) is reddish or bluish

grey, according to the season. The young are spotted with white. The
horns are moderate, curving forwards, with the concave part turned in

front, provided with from one to six points, occasionally palmated.

2. The black-tailed deer (C macrotis) is greyish, with a black-tipped tail,

large ears, and horns with three branches; the forehead is dark-brown. This

species is larger than the common deer (C. virginianus), and inhabits the

plains of Missouri.

3. The long-tailed deer {C. leucurus) is reddish-brown in summer, light-

grey in winter. The tail is long, white beneath and at the tip. It is

smaller than the common deer, and inhabits the Rocky Mountains. It

resembles most the roebuck of Europe (C capreolus), represented on pL

107, fig. 4, which lives in couples and inhabits the high mountains of

the temperate part of Europe. The flesh is held in much better esteem

than that of the common deer.

Cervus richardsonii is a species nearly like the black-tailed deer, and

inhabiting the plains of the Columbia.
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Fossil remains of deer have been found in both Europe and Asia, in such

proportions as to induce the supposition that species were more numerous

during the tertiary epoch than in our days. More than forty species are

ah'eady named, and others not yet determined. Two species have been

signalized in the caverns of South America. There can be no doubt that

some of them belong to the other genera of the family, and some others will

constitute new ones, when they shall be better known ; for of a good many
we as yet possess but a fragment of the horns or of the teeth. The genus

Dicrocera has already been proposed for the oldest species of the meiocene

of France ; and the genus Megaceros for the gigantic fossil Irish deer, the

whole skeleton of which is known.

The genus Dorcatherium differs from the deer in having seven molars

above and seven below, whilst the usual number is six in each side of both

jaws. Two species are described, one from Germany, the other from

France, both from the upper tertiary beds.

The genus Palceomeryx is characterized by a different folding of the

enamelled plate of the teeth. Five extinct species have already been

referred to it.

The genus Alces (the moose) is characterized by having the points of

the horns united into one blade or palm, more or less indented. The tail

very short. The moose {A. lohatus) belongs to this genus, the largest of

all the species of the cervine family. It is of the size of a horse, of a

blackish-grey, the adult male provided with broad flattened horns. The

snout is long and prehensile ; the neck provided with a mane. Inhabits the

American continent. The European elk or eland, Cervus alces (pi. 109,

Jig. 10), was formerly thought not to differ from it. A closer comparison

has shown that they are distinct.

The genus Elaphus (the stags) is provided w^ith horns in the male only,

which are round, very large, and rarely palmated. Canine teeth exist in

the upper jaw of the male ; the snout terminates by a distinct muzzle.

The American stag or elk (E. canadensis) is one fourth larger than the

European stag or red deer (pi. 107, figs. 1 and 2), and nearly of the same

color. The antlers are equally rounded, but more developed, and mostly

without a palm. Inhabits the temperate part of North America. The

remains of a fossil stag have been found in the United States, and a

similar one in Europe, for which the genus Strongyloceros has been pro-

posed.

The genus Tarandus (reindeer) is characterized by the presence of horns

and canine teeth in both sexes. The horns themselves are smooth and

palmated ; the muzzle is small ; the tail short ; the ears moderate. The

reindeer or cariboo of North America (T. kastalis) is a different species

from the European, T. furcifer {pi 109, figs. 8 and 9). The latter, it is

well known, inhabits Lapland, where it is domesticated by the Laplanders,

who have numerous herds of them, which, during the summer, they lead to

the mountains, and in winter bring back to the plains. They are their only^

beasts of burden and draught ; their flesh and milk serve them for food, their

skin for clothing, &c.
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The American cariboo is found abundantly in North America, its south-

ern limit falling in the State of Maine.

The European fallow deer, Cervus dama, is represented on pL 107, Jig. 3.

Fams. 5 AND 6. Cavicornia, or Anttlopid^ and Bovid^. These fami-

lies are characterized by hollow horns, having always developed posterior

toes and seldom canine teeth. The dentition is very similar to that of the

preceding family. The members of this family are distributed over the

whole surface of the globe, and some of them are the most excellent domestic

animals.

The genus Antilope is the most numerous in species of the whole group

of ruminants. In the general form of their body the antelopes resemble the

deer and elk ; they are slender and swift, inhabiting rather the warm than

the cold zone. They have been greatly subdivided into sections, subgenera,

or genera, according to the various authors. 1. The horns may be annu-

lated, with a double curvature directed forwards, inwards, or upwards, and

then we have the type of the gazelle, A. dorcas (pi. 108, jig. 5), which

inhabits North Africa, and lives in large herds, which form a circle when
attacked, presenting their horns at all points. The soft expression of ils

eyes furnished numerous images to the Arabian poets. 2. Sometimes the

horns are annulated, and curved three times, such as in the antelope of

India and Nubia. 3. The horns may be annulated and curved only twice,

but winding in an opposite direction to those of the preceding ones, the

points directed backwards ; the genus Damalis, of some writers. 4. The
horns are small, straight, or but slightly curved, shorter than the head, and

in the greater number found only on the male. The A. pygmceus belongs

to this section. 5. The horns may be annulated with a simple curve, the

point directed forwards, as in the section of Reduncce ; A. redunca, from

Senegal {pi. 108, Jig. 6). 6. The horns may be straight, or but slightly

curved, and longer than the head, as in Oryx. 7. The horns may be annu-

lated, with a simple curve, the points directed backwards, as is the case in the

blue and the equine antelope from Senegal. 8. The horns may be encircled

with a spiral ridge, as in the elk of the Cape of Good Hope, which is as

large as the largest horse, living in troops in the mountains north of the cape.

The A. scripta or maculata (pi. 109, Jig. 4) belongs to this section. 9. The
horns may be bifurcate as in the genus Antilocapra, of all the forms of

hollow horns the most singular. In the male the horns are forked, com-

pressed, their extremities turned backwards ; the female has no horns.

The lachrymal holes are absent. The tail is very short. The best

known species is A. americana, which inhabits the vast prairies of the

middle and western parts of North America, where it roams in large herds.

The tine of the horns is about the middle of the height. 10. There may
be four horns as in the genus Tetracera, inhabiting the forests of Hin-

dostan. 11. There may be two smooth horns in the male only, short and

bent forwards, as in a species from India, A. picta.

The fossil species of Antilope are far from being as numerous as in the

actual fauna, and their number, although small, might be reduced by a more

complete study of the remains, as some of them show a great resemblance
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to those of the goats and sheep. These remains are found in the middle
tertiary beds in Europe and Asia, and what is still more remarkable is to

find them in the caverns of Brazil, where the genus does not exist in our
days.

The genus Leptotherium is completely extinct, and lived in Brazil during
the epoch of the diluvium. Two species are known already ; the structure

of their skeleton is slender and graceful like that of the deer to which they

come nearest, and from which they, however, differ as well as from all

other ruminants.

The genus Rupicapra has the form of the common goat; both sexes

are provided with horns, straight, suddenly bent backwards like a hook.

The limbs are strong. Behind the horns are two glandular openings. The
hairs are long ; of the under-wool there is but a little. R. tragus, the chamois
{pi 109, Jig. 3), inhabits the highest mountains of Europe. The swiftness

of its course among rocks and precipices is wonderful ; it is seen in small

herds in the middle region. The number of individuals, however, is

decreasing every year, for, although they are difficult to hunt, the inha-

bitants expose themselves to the greatest dangers for the sake of killing

some of them.

The genus Catohlepas contains but one species, the gnou or gnu, a very

singular being, which, at first glance, seems to be a monster composed of parts

of different animals. It has the body and croup of a small horse, covered

with brown hairs ; the tail is furnished with long white hairs, like that of

the horse, and on the neck a straight mane, the hairs of which are white at

the base and black at the tip. The horns are approximated and enlarged

at the base like those of the Cape buffalo ; they descend outwardly, and

turn up at the point ; its snout is large, flat, and surrounded by a circle of

projecting hairs ; under the throat and dewlap is another black mane ; the

feet have all the lightness of the stag's. Horns exist in both sexes. This

animal inhabits the mountains north of the Cape of Good Hope, where it is

rather rare. The ancients appear to have had some knowledge of it.

The genus Capra (the goats) is provided in both sexes with horns

directed upwards and backwards ; the chin generally furnished with a long

beard. The wild goat (C. cegagrus) appears to be the stock of all our

domesticated varieties of goats. It lives in herds in the mountains of

Persia, and perhaps in those of other countries, even in the Swiss Alps.

The oriental bezoar is a concretion found in its intestines. The domesti-

cated species of goat which has been introduced into America, C. hircus or

cegagrus {pi. 107, Jig. 10), varies infinitely in size, color, and in the length

and fineness of the hairs ; in the size of the horns, and even in their

number. The Angora goats have the longest and most silky hair. Those

of Thibet are renowned for the admirable fine wool which grows among

their hair, and out of which the celebrated Cashmere shawls are manufac-

tured. All these animals are stout, capricious, and fond of wandering.

Sensible of their mountain origin, they prefer dry and wild places, feeding

on coarse grass and shoots of young trees. They do much injury to the

forests. The kid only is eaten, but their milk is useful and applied medi-
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cinallj ia several diseases. The period of gestation of the female is five

months, and she generally has two kids at a birth.

The genus Ouis (the sheep) differs very slightly from the preceding

except by the external covering, which in the sheep is generally wool

throughout. The horns are directed backwards, and then inclined spirally

more or less forwards. There is no b.eard under the chin. The goats and

sheep produce together a prolific offspring, showing a very intimate rela-

tionship between these two animals. As in the goats, there are several

wild races or species very nearly allied. The argali of Siberia (0. ammon)

and the moufflon of Sardinia (0. musimon) appear to differ from each

other only in size. Both are supposed to be the original stocks from which

iire descended the innumerable races of our woolly animals which vary so

greatly. Ovis aries or domesticus {pi. 107. fig. 9). The wool may be

coarse or fine, the animal itself large or small, provided with horns of vari-

ous size, which are either wanting in the female or present in both sexes.

The most interesting sheep are those of Spain, which have a fine curled

fleece, with large spiral horns on the male ; it is now more diffused through

Europe than formerly. The English variety has a long and fine wool.

The most common variety in the south of Eussia has a very long tail.

Those of India and Guinea, w^hich also have a long tail, are distinguished

by their long legs, very convex foreheads, pendent ears, no horns, and

short hair. Those of Syria and Barbary have a long tail loaded with an

immense mass of fatty substance. In the race of Tartary and China the

tail is transformed into a double globe of fat. The ears are pendent, the

horns of the male large, those of the females moderate, and the wool mixed

with hair. Sheep are valuable for their flesh, suet, milk, skin, and wool;

when well managed, flocks of them are everywhere the source of wealth.

The period of gestation lasts five months. Usually two lambs are produced

at a birth.

The Eocky Mountain sheep (0. montana) is a species nearly allied to

the argali, and inhabiting the mountain range west of the Mississippi. It

is strikingly characterized by the immense size of the horns.

Fossil species of goats and sheep have been discovered in the caverns of

the greatest part of Europe, and referred either to the genus Gapra or

Ovis^ the generic difference being so slight as not to allow of much discri-

mination in fragmentary skeletons.

The genus Bos (the oxen) is characterized by the lateral direction of the

horns, existing generally on both sexes, then inclined upwards or forwards,

constituting a crescent. The oxen are large animals, with a broad snout,

short and thick body, and stout legs. The different species of oxen in their

wild state are distributed as follows :—In the temperate part of North

America, the buffalo, Bos^ or Bison americanus {pi. 109, fig. 1). The

horns are black, and very thick near the head, whence they curve upwards

and outwards, rapidly tapering towards their point. The physiognomy of

the bison is menacing and ferocious. Its hairs are more shaggy in winter

than in summer. It lives in herds of innumerable individuals in the country

west of the Missouri.
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Formerly its range was much more extensive, overspreading most of the

United States. It is, however, probable that the bison did not occur east

of Hudson Eiver and Lake Champlain, and perhaps in no point on the

immediate Atlantic coast.

The common ox. Bos taurus {pi. 101., figs. 7 and 8), is supposed to be

derived from a stock now extinct, and which formerly inhabited Europe,

and only found now in a fossil state. How far this is the case it is impos-

sible to say. In the numberless varieties the horns have very different

directions, and are of very different sizes, sometimes even totally wanting.

The common races of the torrid zone have all a lump of fat upon their

shoulders, and some of them are not larger than the hog.

The ure-ox {Bos urus\ which formerly inhabited all the temperate

parts of Europe, but has now taken refuge in the great marshy forests

of Lithuania and the Caucasus, where it is become so exceedingly rare,

that in order to prevent its complete destruction and disappearance from

among living animals, the penalty of death is threatened to all who may
kill one of them. It has been generally considered, and perhaps very

erroneously, as the wild stock of our domestic horned cattle.

Another species is Bos bubalus {pi 109, fig. 2), originally confined to

India, and brought into Egypt and Greece during the middle ages. This

animal is subdued with great difS.culty, being extremely powerful ; it prefers

marshy grounds, and feeds upon coarse plants which the common ox would

refuse. Its flesh is not esteemed. In the mountainous districts of the

northwest of India there is a domestic race, which very likely is descended

from this species.

A third species is the yak {B. grunniens), originally from the mountains

of Thibet, and now very widely spread in Turkey. It is a small species,

the tail of which is completely covered with long hairs like that of the

horse, and provided with a long mane on the back.

A very large species, of an excessively ferocious disposition, inhabits the

woods of Caffraria, the Cape buffalo {B. caffer\ provided with very large

horns directed outwards and downwards, ascending from the point, flat-

tened, and so wide at their base that they nearly cover the forehead, leaving

merely a triangular space between them.

The oxen made their first appearance in Europe towards the end of the

tertiary epoch, and seem to have been quite numerous, for their remains

are found in almost all the caverns and sandy deposits. Two species are

described as peculiar to the State of Kentucky {B. homhifrons and B.

latifrons). A fragment of the head of an ox was found near one of the

tributaries of the Orange river (Africa) ; several species are indicated in

the Sivalic Mountains and other parts of the Asiatic continent, showing a

distribution similar in both the tertiary and modern eras.

The genus Ovihos contains bat one species, the musk ox of North

America {0. moschatus). The horns are approximated and similarly

directed, but meet on the forehead in a straight line ; those of the female

are smaller and more widely separated ; the end of the snout is furnished

with hairs. It stands low, and is covered with tufted hair that reaches to
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the ground. The body is covered with a coat of long, dense hairs. The

tail is extremely short. Musk oxen are found in the greatest numbers

within the Arctie circle ;
considerable herds are occasionally seen near the

coast of Hudson's Bay. The horns of the musk ox are employed for

various purposes by the Indians and Esquimaux, especially for making cups

and spoons. From the long hairs growing on the neck and chest, the

Esquimaux make a kind of wig drooping down to the shoulders, to defend

their face? from troublesome insects.

A fossil species {B. paUo.su\ which seems to be related to the musk ox,

has been discovered in the States of Kentucky and Missouri, and we are

told also, in Siberia. Whether these remains are perfectly identical is still

to be ascertained.

Group 5. Bodentia.

The group of Rodeniia includes those herbivorous mammals whose jaws

are provided in front with long, curved, and cylindrical or nearly cylin-

drical teeth, the exposed ends of which are bevelled off on the inner surface,

so that they terminate in a sharp, cutting edge. These teeth, two in

number in each jaw, and sometimes four" in the upper, are separated by a

wide empty space from the molars, and thus cannot seize a living prey, nor

tear any flesh ; they cannot even cut the food, but serve to file, and by
continued action they reduce it into separate molecules ; in a word, they

gnaw: hence the term Bodentia or gnawers. The molars have a fiat

crown, whose enamelled eminences are always transverse, and studded

Y/ith blunt and but little elevated tubercles. When these eminences are

simple lines, and the crown is very flat, the genera are more exclusively

frugivorous ; when the eminences are divided into blunt tubercles, they

are omnivorous. The condyle of the lower jaw is longitudinal or rounded,

and inclosed in the glenoid cavity in such a manner as to permit very little

lateral motion to the jaw, which, however, moves freely in the longitudinal

direction. This group, one of the most clearly defined, has representatives

in all parts of the world, the species of which are very numerous, feeding

upon vegetable substances, and generally of small size, a few exceeding the

common rabbit in bulk. The form of the body is generally such that the

hinder parts of it exceed those of the front, so that they rather leap than

walk. In some of them this disproportion is even as excessive as it is in

the kangaroo.

Fam. 1. Leporidje. The hare family is less numerous in species than

other families of rodents, and offers many exceptions to the general or nor-

mal characters of the order. The large size of the openings in the skull,

combined with the very imperfect condition of the palate ;
the perforations

in the nasal process of the superior maxillary bone ; large orbits meeting in

the mesial line of the cranium ; the small temporal fossae ;
and the increased

number of incisors and molar teeth, are among the more striking characters

presented by the skull. The extra pair of incisors in the upper jaw is
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small, and placed behind the principal pair, and these latter are grooved in

front. The upper incisors are double
;
both the upper and under ones are

shorter, that is, less deeply implanted in the jaw than in olher rodents, and

they are always white. The molar teeth are always rootless, five above

and five below, or six above and five below, on both sides of the jaws.

Only two living genera compose this family ; a third is extinct.

The genus Lagomys has no visible tail, short and rounded ears, short

hind legs, and the molars twenty in number, five above and five below on

each side. The species are generally of small size. One is American
{L. princeps\ and inhabits the Kocky Mountains. Other species occur in

Siberia and Central Asia, as L. alpinus {pi. 11^^ fig. 2 h). The pikas, as

the Lagomys are commonly called, although found in considerable number,

are not, strictly speaking, gregarious ; they occur only in alpine or sub-

alpine districts, where they form burrows in the ground, or sometimes take

shelter amongst the loose stones. Occasionally, when the weather is cloudy,

they will quit these retreats in quest of food during the day, but the night

is their ordinary time of feeding. Their food consists of various kinds of

grass, and as in the high and cold regions which they inhabit the herbage

is covered' with snow during the winter months, their instincts lead them

to lay up a stock for this season. Large quantities of dried grass and other

vegetable matters are collected by the pikas for their winter's consumption

;

these they pile up in the autumn, like small haystacks, which gradually

disappear as the spring approaches, unless, as not unfrequently happens,

these stores are robbed by the sable hunters to feed their horses. The
species of this genus seem to have been more numerous during the tertiary

epoch than in our days, and inhabited the southern part of Europe. Some
of the species have been made the type of the genus Ancema of some Ger-

man palaeontologists.

The genus Titanomys is extinct, of which several fragments of jaws with

prismatical teeth have been found in Germany. The upper molars are

provided only at the inner side with a very superficial furrow, and the

under ones, especially the posterior, exhibit characters wanting in Lagomys.

Only one species is known.

The genus Lepus (the hares and rabbits) is characterized by the presence

of six molars above and only five below. The ears are large and elongated,

sometimes longer than the head itself; the tail short and very bushy
; the

hind legs powerful and much longer than the fore legs. Under this genus

come both the hares and rabbits, for no structural difference as yet has

been discovered between them; the rabbits burrow, whilst the hares make

a kind of nest, called a form^ on the surface of the ground, on which they

lie. The young of the rabbits, at least such is the case in the common
kind, are blind and naked when born ; those of the hares are clothed with

hair and have the eyes open. By far the greater number of the species of

this genus agree with the hare in the habits noticed, and that animal may
therefore be regarded as the type of the genus. Destitute of means of

defence, the hares are timid, have remarkable power of flight, and to warn

them of danger, their senses of hearing, seeing, and smelling are usually
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highly developed. The eyes are very large and prominent, and being

placed laterally, enable the animal to see in all directions, or nearly so, at

the same time. The common hare of Europe (X. timidus) is figured in

pi. 107, fig. 5, whilst fig. 6 represents the rabbit or cony {L. cimiculus).

North America has many species : the polar hare {L. glacialis\ inhabiting

the northernmost part of the continent, its southern limit being 62^ north

latitude. The American hare {L. ameticanus), found about Hudson's Bay,

Canada, Newfoundland, all the New England States, and in the northern

portions of New York, Pennsylvania, and Ohio
;

confined to the eastern

portion of the continent. The swamp hare {L. aquaticu.s)^ from Alabama,

Mississippi, lower part of Louisiana, and even Texas. The wood hare

{L. sylvaticns\ or common grey rabbit, is found almost throughout the

United States. The marsh hare {L. paliistris) inhabits the southern and

western parts of the United States. The Nuttall's hare {L. nuttolli) is

originally from the west side of the Kocky Mountains, in the neighborhood

of the Columbia and Shoshonee rivers. The Bachman's hare {L. hachmani)

inhabits the south-west portion of North America. The wormwood hare

{L. artemisioe) is from the Eocky Mountains. The prairie hare {L. toiun-

sendi) is found on both sides of the Eocky Mountains in the region of

the Columbia Eiver, and ranges eastwards on the Missouri, beyond the

Yellowstone Eiver. The Californian hare {L. colifornicus) inhabits Cali-

fornia, in the open hilly country which surrounds the harbor of San Diego.

The Texan hare {L. texianus). The Mexican hare {L. nign-caudatus) in

Mexico and adjoining parts of California.

In South America there is but one species of ha.re hitherto noticed.

The remains of a fossil species were discovered in the caverns of Brazil,

which resemble very closely the species now living in the same countr}'.

The hares were numerous in Europe during the epoch of the diluvium,

and resemble also very closely the actual species inhabiting the ancient

continent.

Fam. 2. Hystricid^. The hystricine rodents have four molar teeth

above and four below, rooted or rootless, and the terminal portion of

the snout clothed with short hairs. This family may be divided into

six sub-families.

Sub-fain. 1. Caviina have rootless molar teeth divided by folds of enamel,

so as to form lobes having acute angles ; the series of molars on opposite

sides of the upper jaw converging, and nearl}^ meeting in front. The
incisor teeth are comparatively short, those of the lower jaw not being

extended backwards as far as the springing of the angular portion, or

descending ramus. There are four toes to the fore feet and three to the

hind. The tail is wanting, or rudimentary
; the upper lip entire. The

clavicles are wanting.

The genus Dolicliotis comprehends the cavies provided with long limbs
;

ears fully half as long as the head, pointed, broad at the base, and deeply

emarginated behind ;
the tail is very short, and recurved. The Patagonian

cavy is the only species contained in this genus.

The genus Cavia (cavies) is composed of species provided with short
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limbs, and with ears likewise short. The feet are naked beneath ; the molar

teeth nearly of equal size, each molar with two principal lobes. To this

genus belongs the domesticated Guinea pig, Cavia cohaya {pi. IIS, Jig. 2 a);

it inhabits the banks of the Eio de la Plata, and extends northwards into

Paragaaj, Bolivia, and Brazil.

Fossil species of this genus were found in the caverns of Brazil ; it is

interesting to know that another species existed in Europe during the

tertiary epoch.

Some species of cavies are grouped under the sub-generic name of

Cerodon or Kerodon^ to which three South American species are referred,

from the diluvial period.

The genus Hydrochoerus includes cavies with the upper incisor teeth

having a broad and shallow groove in front : the molars unequal in size
;

the feet short and broad, and semi-palmated, the toes terminating in broad

and depressed nails ; the ears small. The capybara (H. capyhara) is the

only living species known ; a second, but fossil and extinct, has been disco-

vered in the caverns of Brazil.

Sab-fam. 2. GhinchilUiia {Lagostomidce of some authors, both names

being indifferently used) are those hystricines with rootless molar teeth,

having parallel, or nearly parallel transverse plates of enamel ; the series of

molars on either side of each jaw converging in front ; the tail is long or of

moderate length, recurved and bushy ; clavicles perfect and slender. They

inhabit the mountains of Peru and Chili, and one species occurs in the

plains of La Plata.

The genus Lagostomus is composed of but one species (the viscacha),

that which inhabits the plains of La Plata. It is burrowing in its habits,

easily distinguished from the other Chinchillina by the reduced number of

the toes, three in number, to its hind feet, and the comparatively long, com-

pressed, and sharply pointed nails, with which they are provided. The fore

feet have four toes, armed with rather short, arched, and pointed nails.

The upper lip has a vertical groove ; the snout is broad and expanded.

A fossil species of this genus occurs in the Brazilian caverns.

The genus Lagidium is characterized by long ears, a tail long and bushy,

the tarsi entirel}^ naked beneath, with four toes to the fore feet, the nails of

the toes short. Two species belong to this section.

The genus Chinchilla differs from the preceding only in being provided

with large and rounded ears, five toes to the fore feet and four behind. The
name of Eriomys is sometimes given to this genus ; Eriomys laniger^ or

Chinchilla lanigera {pi. 113, fig. 1). As belonging to this group, and more
particularly related to Lagostomus, we must insert here the genus Megamys^

one of the largest known, although extinct, rodents. It contains but one

species, from Patagonia.

Suh-fam. 3. Octodontina are hystricines with rootless molar teeth, having

but a single indenting fold of enamel on either side, or rarely with an extra

fold on the inner side of the molars of the lower jaw ;
zygomatic arch with

an angular process on the lower edge ; the hind feet provided with five

toes ; the fore feet likewise with five toes, or sometimes with four. The
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species of this section inliabit the middle and southern parts of South

America, on both sides of the Andes.

In the genus llabrocoma the fore feet possess four toes ; the ears arc

very large. The species, two in number, inhabit Chili.

The genus Octodon lias moderately large ears ; a tail as long as the body,

slightly bushy at the extremity ; five toes to the fore and hind feet ; the

claws small. The species inhabit Chili.

The genus jSchizodon, again, has moderate sized ears, a tail shorter than

the bod}', clothed throughout with small adpressed hairs ; the fore feet

strong ; the claws about equal to the toes in length
;
five toes throughout

;

incisor teeth stout. The species inhabit the eastern side of the Southern

Andes.

The genus Spalacopus is characterized by having rudimentary ears,

almost entirely hidden by the fur of the head ; the tail is short, and clothed

with short hairs ; the nails of the toes of the fore feet rather shorter than

the toes ; the incisor teeth are moderately broad, those of the upper jaw

distinctly directed forwards as well as downwards. Inhabit Chili, and live

almost entirely under ground.

In the genus Ctenomys the ears are also rudimentarv, but the eyes are

small, the tail short, the fore feet large and powerful, and armed Avith nails

which exceed the toes in length; the incisor teeth are very broad, the

upper pair distinctly convex in front, the lower pair flat at the same part

;

molars with two unequal lobes. Extends from westwards of Brazil into

Bolivia, and southwards to the Straits of Magellan. The species, four

in number, live under ground. Two fossil species of this genus have

been discovered in South America, at Bahia Bianca and Monte Her-

moso.

Svh-fam. 4. Echimyina^ have complicated molar teeth, and generally

rooted ; the hind and fore feet provided with five toes.

The genus Capromys still possess rootless molar teeth ; each upper molar

has a single deep fold of enamel on the inner side, and two deep folds on

the outer
; the upper lip is slightly cleft ; the ears are moderate

;
the tail of

moderate length, and somewhat sparingly clothed with hairs, which do not

hide the scaly skin ; the feet are naked beneath, and covered with small

tubercles ; the nails of the toes are large, and much curved
; the pupil of

the eye is vertical. There are two species of this genus known, and they

both inhabit the island of Cuba. One of them, C. 'pilorides^ is the type of

the genus Isodon of Say
;
this species is seen in the forests, climbing the

trees with great activity, both for safety when danger threatens, and to seek

its food, which not only consists of fruits and the leaves and bark of trees,

but likewise of the flesh of animals, especially of the lizard of the genus

Anolius, which it hunts with great preseverance. It is readily tamed.

The genus Archceomys had a species in Europe during the upper tertiary

period, very nearlj- approximated to Capromys, and representing evidently

at that time, on the Old Continent, that latter genus now confined to the

West Indies. The name Gergoviamys is applied to the same genus.

The genera Plagiodontia^ Myopotamm^ Cercomys^ Petromys^ Dadylcnnys^
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Loncheres^ Isotlirix^ Mesomys^ Ecliimys^ Nelomys^ and Aulacodon^ belong to

this section of hystricines.

Several fossil remains of this sub-family have been found in the caverns

of Brazil, and which were described as species of Aulacodon, Nelomys, and

Echimys ; but the characters by which these genera are distinguished being

vSO difficult to trace out upon fragmentary remains, the genus Carterodon

has been proposed, to unite them all. Besides, there is another species

referred to the genus Loncheres^ and still another to the genus Phylhrays^

and a third, Lonchophorus^ has been established. Its affinities place it

between Echimys and Loncheres, and it existed only during the period of

the diluvium.

Siib-fam. 5. Dasyproctina^ are characterized among the other hystricines

by semi-rooted molar teeth, arranged in parallel series. The feet are

constructed for running, with five toes, or three only to the hind feet,

terminated by sub-solid nails, which are but little arched. The tail is

rudimentary; the body clothed with hair only, there being no admixture

of spines. This sub-family includes two living genera.

The genus Coelogenys contains but one well established species, the

Paca. The zygomatic arch is very well developed and of great depth, the

incisors slender, and five toes to the fore and hind feet. The Osteopera

platycephala^ of Harlan, is referred to this species. Fossil remains of one

or more species of the present genus have been discovered in the Brazilian

caverns.

The genus Dasyproda (aguti) has but three toes to the hind feet ; the

limbs are long and slender ; the crown of the molar teeth rounded with a

single fold of enamel, and four or f!iYQ isolated grooves surrounded by
enamel. The hinder parts of the back are covered with very long and

coarse hairs. Several species of this genus are known in the actual fauna

;

the fossil remains of others are found in the Brazilian caverns.

Suh-fam. 6. Hystricina proper, or porcupines, are provided with rooted

or semi-rooted molar teeth ; the feet are short, the number of toes variable,

and the body more or less armed with spines.

The porcupines are divided into two sections. One is composed of

species living upon the ground and seeking shelter in burrows which they

themselves form. They have five toes both to the fore and hind feet ; the

soles of the feet naked and smooth ; the molar teeth semi-rooted and

arranged in parallel series. The species of this section {Philogoem) are

confined to the old world. Those of the other section {Philodendroe) are

peculiar to the new world. They have climbing habits, and live almost

entirely in trees. Their feet are usually provided with but four toes, and

these are nearly equal in length, armed with long, compressed, and curved

claws ; sometimes, however, the hind feet have five toes. The soles of the

feet are thickly studded with minute, depressed warts.

The porcupines • of the new world, the Philodendrce^ are divided into

three genera, Choetomys, Cercolahes^ and Erethizon. The first contains

but one species, from Brazil ; the second is more numerous, and is more

widely spread. One of the species, C. villosm {pi. 113, fig. 3 a), inhabits
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Brazil. Finally, the third genus, characterized by a thick, short, and

depressed tail, covered above at the base with hairs and spines ; at the

apex, and on the under surface, with stiff bristles. The feet short and

broad ; four toes to the fore and five to the hind feet, armed with long and

curved claws. To this genus belongs the Canada porcupine {Erethizon

dorsatus\ which inhabits North America. That from the western coasi;

(California, Unalaschka, Sitka) has been described as a distinct species, but

there are still doubts entertained whether it is really distinct or not. Two
fossil species of this section are found in Brazil.

The porcupines of the old world form two genera. The genus Hystrix

includes the common porcupine of Europe, H. cristatus {pi. 113, fig. 4),

together with other species from different regions of Asia. The genus

Atherura^ with its tail nearly as long as the body, contains two species, one

from Africa, the other from southern Asia.

Remains of the porcupine have been found in the centre of Europe, and

about the Sivalic Mountains in Asia, but not yet characterized.

The fresh water tertiary deposits of Prance have yielded other remains

which seem more intimately related to the new world porcupine than to

those of the old,, and for which the genus Tlieridomys was proposed to

include temporarily one species.

Fam. 3. MuRiD^. This is the largest family of the rodents, and is com-

posed of animals of moderate size
;
indeed, some of the smallest of the class

belong to it. The cutting teeth, two in each jaw, are awl-shaped in the

lower ; the molars are simple or compound, the upper shelving backwards,

the lower forwards ; the limbs are proportionate ; the tail scaly ; fur, with

scattered long hairs. The family may conveniently be subdivided into

eight sub-families.

Siih-fam. 1. Saccomyina^ is a somewhat doubtfal or excentrical group, as

far as known at present, its affinities with the other sub-families having not

yet been made out fully. The animals which compose it, known as sand

and mole rats, are provided with cheek pouches which open externally,

four molar teeth, sometimes rootless and sometimes rooted. The tail, short

in some, is long in others.

Here are referred the following genera:

—

Dipodomys^ Macrocolus,

Heteromys^ Saccomys^ Perognathus^ and Geomys.

The genus Geomys comprehends the largest number of species which
constitute the sub-family, and chiefly North American. The Columbia

sand rat [G. douglasii) is one of them. Its body is shaped like that of the

mole, and covered with soft, dense, velvety fur, of a uniform brown color.

It has large cheek pouches hanging down the sides of the head, the latter

being large and depressed, the nose obtuse, particularly when viewed in

profile. The tail is more than half the length of the body, round, tapering,

and obtuse, covered with hairs, particularly near its base. The legs are

short and thick. The claws are very sharp pointed, compressed, curved,

and about as long as their respective toes. The palm is naked, and its

posterior part is filled by a large, rounded, callous eminence. The hind

feet are a little more slender than the fore ones, and they are armed with
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smaller claws, shaped like those of the Spermophiles. The hind soles are

entirely naked, without any conspicaous tubercles ; the heel is naked and
narrow,

" These little sand rats," says Dr. Kichardson, " are numerous in the

neighborhood of Fort Yancouver, where they inhabit the declivities of low

hills, and burrow in the sandy soil. They feed on acorns, nuts [Gorylus

rostrata\ and grass, and commit great havoc in the potato fields adjoining

the fort, not only by eating the potatoes on the spot, but by carrying off

large quantities of them in their pouches."

The genus Saccomys is founded upon a North. American Geomys.

The genus Perognathus was created for a new species inhabiting the

upper Missouri. The genus Heteromys contains two species
;
one inhabits

Central America, the other Colombia and Guiana. The genera Macroco-

Ins and Dipodomys are Mexican, and include each only one species.

Dipodomys phillipsii is the well known jumping or kangaroo rat of

California.

Svh-fam. 2. Bathyergina^ composed only of the genera Bathyergus and

Georychus^ the first with one, the second with two species, all three from

southern Africa. The Bathyergus capensis burrows in the sand flats of

the Cape of Good Hope in very great numbers. In every part of these flats

mole-hills are observed, and when walking on the surface the foot often

sinks into their galleries, thus making it very dangerous to ride on horse-

back in those localities, owing to the danger of being thrown by the unex-

pected sinking of the horse's feet into these holes.

Suh-fam. 3. Arvicolina, have, like the rats (Murind), three molars above

and below on each side, but rootless, each one being composed of triangular

prisms, placed on two alternate lines.

The genus Arvicola includes the common field-rats, which have a hairy

cylindrical tail, shorter than the body, and the ears clothed with hair. The

fore feet have four toes and a rudimentary thumb; the hind feet are five-

toed, furnished with weak nails. They burrow in the earth and feed on

grain, bulbous roots, and grasses ; some are omnivorous, they do not climb,

are not dormant in winter, but seek their food during cold weather, eating

roots, grasses, and the bark of trees.

The species of this genus are found all over the world ; nine of them

belong to North America. The meadow mouse or campagnol {A. pennsyl-

vanicd) is very abundant in the northern and eastern United States, and

extends northwards as far as Hudson's Bay, and westwards to the banks

of the Ohio. It swims and dives well. A dozen more species are found in

North America ; some inhabit the Eastern States, others belong to the

western territories, Texas, Oregon, California, &c.

The genus Lemmus (the lemmings) includes those Arvicolina which

have very short ears and tails, and the toes of the fore feet adapted for

digging. There are five distinct nails to the fore feet. The species of

this genus are peculiar to the northern hemisphere. One of them, of the

size of a large rat, is celebrated for its occasional migrations in innumerable

bodies. ,At these periods they are said to march in a straight line, regard-
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less of rivers or mountains ; and while no obstacle can impede their

progress, they devastate the country through which they pass. Their usual

residence appears to be the shores of the Arctic Ocean. Two species of

this genus are found in North America.

The lemming of Hudson's Bay has become the type of the genus Myodes^

which differs slightly from the genus Lemmus. Its specific name is M. hud-

sonius. The two middle toes of the fore feet seem to have double claws,

which is owing to the skin at the end of the toe being callous and projectingi

from under the nail. Of the size of the rat, and lives under the ground.

The genus Fiber contains but one species, peculiar to North America,

the musk-rat {F. zihethicus). The lower incisors (two in number as above)

are sharp-pointed and convex in front; the molars, three on each side,

above and below, have a flat crown furnished with scaly transverse zigzag

laminse. The fore feet have four toes with the rudiment of a thumb, and

the hind feet five, the edge furnished with stiff hairs, which assist the

animal in swimming, the hind toes semi-palmated. The tail is long, com-

pressed, granular, nearly naked, having a few scattered hairs. A gland

near the origin of the tail secretes a white, musky, and somewhat offensive

fluid. The musk-rats are nocturnal in their habits, consequently their

manners and customs are difficult to observe. In winter they construct a

hut on the ice, in which several of them reside together. "A pond," say

Audubon and Bachman, "supplied chiefly, if not entirely, by springs, and

surrounded by low and marshy ground, is preferred by the musk-rats
; they

seem to be aware that the spring-water it contains probably will not be

solidly frozen, and there they prepare to pass the winter. Such a place, as

you may well imagine, cannot, without great difficulty, be approached until

its boggy and treacherous foundation has been congealed by the hard frost,

and the water is frozen over ; before this time the musk-rats collect coarse

grasses and mud, with which, together with sticks, twigs, leaves, and any-

thing in the vicinity that will serve their purpose, they raise their little

houses from two to four feet above the water, the entrance being always

from below. We have frequently opened these nests, and found in the

centre a dry, comfortable bed of grass, sufficiently large to accommodate

several of them. When the ponds are frozen over, and a slight fall of snow
covers the ground, these edifices resemble small haycocks. There is another

peculiarity that, it appears to us, indicates a greater degree of intelligence

in the musk-rat than we are usually disposed to award to it. The animal

seems to know that the ice will cover the pond in winter, and that if it has

no places to which it can resort to breathe, it will be suffocated. Hence

you here and there see what are called breathing-places. These are covered

over with mud on the sides, with some loose grass in the centre, to preserve

them from being too easily frozen over. We have occasionally seen these

winter huts of the musk-rat, in the vicinity of their snug summer retreats

in some neighboring river's bank, and have sometimes been half inclined

to suppose that, for some cause or other, they gave a preference to this

kind of residence. We are not, however, aware that these nests are made
use of by the musk-rat in spring, for the purpose of rearing its young. We
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believe these animals always for that purpose resort to holes in the sides of

ponds, sluggish streams, or dykes."

The arvicoline Muridae were present in the tertiary fauna. Several

species of Arvicola or Hypudceus are mentioned and described from conti-

nental Europe.

The genus Stenqfiher, referred to the arvicolines by some and to beavers

by others, has been established upon a skull found in the middle tertiary

J^eds of Auvergne. Its forms are intermediate between the beaver and the

musk-rat.

Suh-fam. 4. Spalacina^ of which there are no representatives in Korth

America, is a small group composed of but thirteen species, distributed into

seven genera, as follows: Rhizomys^ six species, Asiatic and African;

Tachyoryctes and Heterocephalus^ each one species, both African ; Ellobius^

two species, European and Asiatic ; Ommatostergus and Spalax^ each one

species, both in France ; and Siphneus^ one species, in Siberia.

The genus Spolax (the rat-moles) has very short legs, each foot provided

with five toes and as many flat and slender nails. The tail is very short

or completely wanting, and the same observation applies to the external

ear. They live under ground like the moles, raising up the earth like them,

although provided with much inferior means for dividing it ; but they subsist

on roots only. The blind rat-mole {S. typMus) is a very singular animal,

which, from its large head, angular on the sides, its short legs, and total

absence of a tail and of any appendage externally, has the most shapeless

physiognomy. In the opinion of some writers, this should be the animal

alluded to by the ancients, when they spoke of the mole as being perfectly

blind.

Sub-fam. 5. Murina^ has a greater number of representatives in the old

than in the new world. The genera into which they are distributed amount

to not less than twenty-eight to thirty, and the species to more than two

hundred. There are comparatively very few in North America, where the

genera Mus^ with eight species ; Neotoma^ with two ; and Sigmodon and

Hesperomys^ with only one, in all twelve species, represent Murina.

The Asiatic and African mice and rats are distributed into the genera

Isomys^ Akomys^ Golimda^ Vandeleuria^ Nesolda^ Dendromys^ Pithecheir^

Cricetomys, Phloeomys^ Psammoviys, Malacothnx, Euryotis^ Mystromys. The
genera Hapalotis and Hydromys are Australian. In South America we find

forty-five species of Hesperomys^ the genera Oxymycterus^ Calomys^ Ahodon^

Drymomys^ and Reithrodon^ with a few onh'. The European species belong

to the genera Sminthus, Oerhillus^ and Cricetus^ which have also representa-

tives in Asia and northern Africa.

The genus Mus (rats and mice) is distributed throughout the whole sur-

face of the globe. It is characterized by three molars on each side above

and below, the anterior of which is the largest ; its crown is divided into

blunt tubercles, which, by being worn, give it the shape of a disk, sloped in

various directions; the tail is long and scaly. The ears oblong or round,

nearly naked. The common mouse, Mus musculus {pi. 113, fig. 8),

originally from the East, has been introduced into America with the white
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race, as well as the black rat, i/. rattus {pi, 113, fi^g. 7), wlncli has the

same origin. The latter is now replaced by the Norway or brown rat {M.

decumanus), which did not appear in Europe until the eighteenth century,

and has now become more abundant than the black rat. It has also

reached America in the same manner as the two preceding species.

Besides these three introduced species America possesses several others

(five are well ascertained) which are peculiar to her. The field mouse of

France, 3£ sylvaticus {pi. 113, fig. 6), is never found to reside in the

houses.

The genus Gerhillus (the gerbils) has three molars that differ very little

from those of rats. Their superior incisors are furrowed with a groove.

Their hind feet are somewhat longer in proportion than those of rats in

general. The tail is long and hairy.

In the genus Gricetus (hamsters) the teeth also differ very slightly from

those of rats, but the tail is short and hairy, and on each side of their mouth

internally are sacs or cheek pouches in which they transport the grains they

collect to their subterranean abodes, accumulating large heaps. Most of

the species of this genus inhabit the northern parts of Europe. PI. 113, fig.

9, represents the common hamster {C. vulgaris).

The genus Sigmodoii has three molars above and below on each side,

provided with small roots, and very profound, alternate folds towards the

summit. The tail is hairy, the feet simple, the fore feet four-toed with

the rudiment of a fifth; the hind feet five-toed. Two species of this

genus exist in North America ; one is S. Mspidum or the cotton rat from

Florida, very numerous in the deserted plantations lying on the Eiver

St. John, particularly in the gardens. Its burrows are seen in every

direction.

The genus JSfeotoma embraces two North American species. The grind-

ing surfaces of the molar teeth differ somewhat in this genus from what

they are in Arvicola, and their large roots constitute a very essential char-

acter. The fore feet are provided with four toes and the rudiment of a

fifth; the hind 'ones are five-toed. The tail is hairy.

The Florida rats {JSf, floridana) in Florida burrow under stones and the

ruins of dilapidated buildings. In Georgia and South Carolina they prefer

remaining in the woods. In some swampy situations, in the vicinity of

sluggish streams, amid tangled vines interspersed with leaves and long

moss, they gather a heap of dry sticks, which they pile up into a conical

shape, and which, with grasses, mud, and dead leaves, mixed in by the

w|nd and rain, form, as they proceed, a structure impervious to rain, and

inaccessible to the wild cat, racoon, or fox. At other times their nest,

composed of somewhat lighter materials, is placed in the fork of a tree.

Another species (i\\ drummoyidii) has been discovered in the Eocky
Mountains.

A third species has recently been detected in Eockland county. New
York, by John Gr. Bell, Esq., but not characterized. Numerous remains of

an extinct species, the largest of the genus, are found in the bone caves of

Pennsylvania.
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The Murina were represented in the fauna of the tertiary epoch by

species belonging to the genera Mms (rats) and Cricetus (hamsters), and

were very abundant during the diluvial period, at least in Europe.

Suh-fam. 6. Gtenodactylina^ is the smallest section among Muridse, there

being only one species known, and therefore constituting one genus, the

genus Ctenodactijlus (the hairy-footed jerboa), belonging to Barbary, in

northern Africa. The head is more compressed than in any of its

congeners. There are only three toes to the hind feet, as in the jerboa

(Dipus), but they are more hairy.

Suh-fam. 7. Dipodina^ are those murines in which the hind legs are

much longer than the fore ones, the consequence of which is that they

jump instead of run on the ground. In general appearance they have

some resemblance to the kangaroos. The species are distributed into four

genera, three of which belong to the old hemisphere and one to North

America. The latter is the genus Meriones, with but one species, M.

americanus (the jumping mouse). The upper incisors are grooved, and a

very small tooth is observed in advance of the upper molars. The tail is

very long and nearly naked. A very active animal, that shuts itself up in

its burrow and passes the winter in a state of lethargy.

In the genus Dipus (jerboas) the tail is long and tufted at its extremity

;

the head is large ; the eyes also are large and prominent. The ancients

called these animals the biped rats, from the enormous disproportion of

their posterior limbs. They seldom move otherwise " than by great leaps

on their hind feet. There are five toes to each of the fore feet, and in

certain species, besides the three great toes to the hind feet, there are small

lateral ones. They live in burrows, and become torpid during the winter.

Six species are contained in this genus, all of them inhabiting the old

hemisphere.

The genus Alactaga contains eight species also inhabiting the old hemi-

sphere. They are distinguished from the jerboas (Dipus) by much longer

ears. They also possess two small lateral toes.

The genus Pedetes has a large and flattish head, a thick snout, and long

ears. The anterior limbs have five toes armed with very long claws ; the

posterior legs, very long, have but four toes. The tail is long and bushy.

The molars are simple, four above and four below on each side. A single

species, P. capensis or Helamys caffer {pi 118, Jig. 5), is known from the

Cape of Good Hope.

A fossil species of Dipodina {Dipus dipoides) has been discovered in cen-

tral Europe.

Suh-fam. 8. Myoxina^ are excluded from the new world. The genus

Myoxus or dormice, characterized by the presence of four molars above

and below on each side ; a very long tail, sometimes well clothed with hair

and round, sometimes depressed, and sometimes tufted at the extremity

only. The fur is very soft and fine. There are five toes behind, four and

the vestiges of a fifth in front. Dormice are pretty little animals with

lively eyes, living on trees like squirrels, and feed on fruits. They become

torpid in winter. This genus is composed of ten species, seventeen of
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whicli are European, two Asiatic, and five African. PI. 113, fig. 10,

represents Alyoxus glis^ or fat dormouse of Europe.

The genus Graphiurus is entirely African, and contains only two species

from the south and interior of that continent. The molars are remarkable

for their small size ; the tail is short, very fleshy. All the toes are armed

with pointed, compressed, arched, and strong claws. The limbs themselves

short, delicate, and not differing much from each other in length.

Two or three fossil species referred to the genus Myoxus have left their

remains in the tertiary beds of Europe.

Fam. 4. Castoridji:, is composed of only one living genus (Castor),

beavers.

The genus Castor (the beaver) has very strong incisors, those of the

lower jaw a little smaller. In the upper jaw the molars, four in number,

differ slightly from each other in size, and have one internal and three

external grooves ; whilst in the lower one, where four also is the number,

there are three grooves on the inner side, and one on the external. The
e3^es are small; the ears short and round. Each foot possesses five toes;

those of the fore feet are short and close, whilst on the hind feet they are

long and palmated. The tail is large, horizontally flat, and scaly. Near

the base of the tail exists a pouch which secretes an unctuous matter.

Only two species are known to belong to this genus, one in Europe and

another in America, C. fiber americanus {pi. 114, fig. 1), which, however,

resemble each other so closely that they have been pronounced identical

by many naturalists.

The beavers are larger than the badger, and of all quadrupeds the most

industrious in constructing a common dwelling. They choose water of such

a depth as is not likely to be frozen to the bottom, and as far as possible a

running stream, in order that the w^ood which they cut above may be carried

downwards by the current to the spot Avhere it is to be used. They keep

the water at an equal height, by dams composed of branches of trees, mixed

with clay and stone, the strength of which is annually increased, and

which finally, by the progress of vegetation, becomes converted into a

hedge. Each hut serves for two or three families, and consists of two

stories : the upper is dry for the residence of the animals, and the lower,

under water, for their stores of bark. The latter alone is open, and the

entrance is under water, having no communication with the land. The
huts are a kind of rude wickerwork, being made of interwoven branches

and twigs of trees plastered with mud. There are always several burrows

along the bank, in which they seek for shelter when their huts are attacked.

They only reside in these habitations during the winter ; in the summer
they separate, and live solitary. The beavers may be easily tamed, and

accustomed to feed on animal matters.

Several species of the genus Castor proper have been found in a fossil

state in the tertiary deposits of the old hemisphere. Some of them have

been considered as new generic types, and form the genera Chalicomys and

Trogontherium, which are not universally admitted as differing sufficiently

from the genus Castor.
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An animal nearly allied to the beaver existed in Korth America during

the tertiary epoch, but far surpassing in bulk those of the present time.

Its remains were discovered in the State of Ohio, and described under

the name of Castoroides ohioensis. Its life was probably aquatic, and its

food consisted of vegetable substances, which it gnawed off with its powerful

incisors.

The genus Pal(^omys has been admitted as an extinct genus of the old

world, and has left the remains of one species (P. castoroides) in the

tertiary deposits of Germany. Its dentition comes near that of the beavers,

bat sufficiently different in some peculiarities of structure to permit the

establishment of a new genus.

Fam. 5. SciUEiD^. The characters of this family consist in having

simple molars with tuberculous crowns, five above and four below on each

side
;
the lower incisors very much compressed. The toes are long, armed

with sharp claws, four on the anterior and five on the posterior feet ; the

anterior thumb is very short. The tail is long and tufted. Some are pro-

vided with cheek pouches. In others the skin of the sides is extended

between the anterior and posterior limbs. We distinguish three kinds of

squirrels: the true squirrels, the ground squirrels, and the flying squirrels.

The genus Pteromys (flying squirrels) is easily distinguished from any

other of the same family by the expansion of the skin between the hind and

fore legs, by means of which they are enabled to support themselves for a

moment in the air, and to make very great leaps. The American flying

squirrel, Pteromys volucella {pi. 113, figs. 12 and 18). An analogous species

is found in Poland, Eussia, and Siberia. Besides, there are three more

species in North America inhabiting the north and west. There is one

found in the Indian Archipelago that is nearly of the size of a cat.

The genus Pseudostoma possesses four prismatic molars above and below

and on each side, the first of which is double, the others simple. The upper

incisors are furrowed with a double groove in front. There are five toes

to each foot. They have very short legs and very deep pouches which

open externally, enlarging the sides of the head and neck. Four species

are known to exist in North America. One is the Canada hamster or

pouched rat (P. bursarius), which inhabits deep burrows. Another is

from Hudson's Bay, and receives the common appellation of mole-shaped

sand rat (P. talpoidea). A third species is found in the northern regions,

and the fourth in Florida.

The genus Aplodontia is destitute of cheek pouches. Its body is thick

and short, clothed with fur like that of the musk-rat, but neither so long nor

so fine. The head is flat and broad ; the nose a little arched, thick, and

obtuse. There are five molars above and four below on each side. The

limbs are robust and short, the feet moderately strong, with naked soles, all

provided with five toes, rather short, but well separated. The thumb of

the fore feet, however, is much shorter than the other toes. The claws,

particularly the anterior ones, are very long, strong, much compressed, and

but little curved. The tail is very short, and concealed by the fur of the

hips. These animals form small societies, live in burrows, and feed, as
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usual, on vegetable substances. One species only is described, and belongs

to the northwest portion of North America, the sewcUel of Lewis and Clark

{A. leporina). A second species is indicated, if the characters alluded

to by the author are not differences occurring in the young.

The genus Arctomys (the marmots) has, like the squirrels, five molars

above and four below, all of them bristled with points ; accordingly some

species are inclined to eat flesh and feed upon insects as well as grass. As
to their general form, the marmots are the very reverse of the squirrels,

being heavy, provided with short legs, a middle-sized or short hairy tail,

and a large, flat head, passing the winter in a state of torpor and shut up in

deep holes, the entrance of which they close with a heap of grass. They

live in societies, and are easily tamed. The alpine marmot, A. marmotta or

alpinm {pi 113, fig. 11), is about the size of the hare. Four species are

described from North America, among which is the common Maryland mar-

mot, or ground-hog {A. monax) of the northern, eastern, and middle states.

The genus Spermophilus possesses cheek pouches, two incisors above

and below, and five molars above and four below, exactly as in the ground

squirrels ; but whilst the external appearance of the latter is more like

that of squirrel proper {Sdurus)^ the general appearance of Spermophilus

is more that of the marmots, from which it is distinguished by the dentition.

The molars are more narrow transversely than longitudinally. The ears

are generally short. The feet are of moderate length, adapted for walking

on the ground ; the nails are inferior in size to those of the marmots, and

less hooked than those of the squirrels. There are four toes to the fore

feet, with the rudiment of a thumb protected by a blunt nail ; the hind feet

have five toes. The tail is always shorter than the body. The form of the

body is rather slender, and possesses a degree of lightness and agility

approaching the activity of the squirrels. Twelve species of this genus

are known to exist in North America, three in Europe, and a few in

Asia and Africa, if some of the latter are not to be referred to the genus

Arctomys.

In North America they are commonly known by the names of marmot
squirrels, prairie marmot or prairie dog, tawny American marmot, leopard

marmot, small grey squirrel (Lewis and Clark), and other similar appella-

tions more or less arbitrary. They chiefly inhabit the northern regions.

The following is an extract from Say, in Long's Expedition to the Kocky
Mountains, on the habits of the prairie dog {S. ludovicianus) :

" This interesting and sprightly little animal has received the name of

prairie dog, from a fancied resemblance of its warning cry to the hurried

barking of a small dog. The sound may be imitated by the pronunciation

of the syllable ' chek, chek, chek !

' in a sibillated manner, and in rapid

succession, by propelling the breath between the tip of the tongue and the

roof of the mouth. As particular places are in general occupied by the

burrows of these animals, such assembla2;es of dwellino-s are denominated

prairie dog villages by the hunters. They vary widely in extent, some
being confined to an area of a few miles, others bounded by a circum-

ference of many miles. Only one of these villages occurred between the
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Missouri and tlie prairie towns ; thence to the Platte they were much
more numerous. The entrance to the burrow is at the summit of the little

mound of earth brought up by the animal during the process of the excava-

tion below. These mounds are sometimes inconspicuous, but generally

somewhat elevated above the common surface, though rarely to the height

of eighteen inches. Their form is that of a truncated cone, on a base of

two or three feet, perforated by a comparatively large hole or entrance at

the summit or in the side. The whole surface, but more particularly the

summit, is trodden down and compacted, like a well worn pathway. The
hole descends, vertically, to the depth of one or two feet, whence it con-

tinues in an oblique direction downwards. A single burrow may have

many occupants. We have seen seven or eight individuals sitting upon

one mound. The burrows occur usually at intervals of about twenty feet.

They delight to sport about the entrance of their burrows in pleasant

Aveather. At the approach of danger they retreat to their dens, or when its

proximity is not too immediate, they remain, barking and flourishing their

tails, on the edge of their holes, or sitting erect to reconnoitre. When
fired upon in this situation, they never fail to escape, or, if killed, to fall

into their burrows, where they are beyond the reach of the hunter. As
they pass the winter in a lethargic sleep, they lay up no provision of food

for that season, but defend themselves from its rigors by accurately closing

up the entrance of the burrow. The further arrangements which the

prairie dog makes for his comfort and security are well worthy of attention.

He constructs for himself a very neat globular cell with fine dry grass,

having an aperture at the top large enough to admit the finger, and so

compactly formed, that it might almost be rolled over the floor without

injury."

The genus Tamias (the ground squirrels) is very nearly allied to the

squirrels proper (Sciurus), from which it differs by many particulars, among

which is the presence of ample cheek-pouches, a longer head, the ears placed

further back, a more slender body, and shorter extremities. The ears

themselves are rounded, and Avithout any tufts on the edge or behind them.

The tail is shorter than the body, rounded, narrow, seldom turned up.

There are four toes to the fore feet, with a minute blunt nail in place of a

thumb, and five to the hind ones. The claws are hooked. Two incisors

above and two below, smooth, the lower ones compressed and sharp. The

molars are five above and four below on each side, short, and the .crown

tuberculous. The species are all of small size, and longitudinally striped on

the back and sides. They do not mount trees unless driven thither by

necessity, but dig burrows, and spend their nights and the season of winter

under the ground.

Several species of this genus exist in North America ; one is known in

South America, and another in the northern portions of the eastern con-

tinent. The chipping squirrel or hackee {Tamias lysteri) is found from

the northern lakes (Huron and Superior) all along the eastern, northern,

and middle states and range of Alleghany Mountains.

The genus Sclurus is characterized by an elongated body ; a long tail,
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furnished with hair ; a large head, with erect ears
;
projecting and brilliant

eyes ; the upper lip divided. There are four toes before, with a tubercle

covered by a blunt nail, and five behind ; four molars on each side, above

and below, variously tuberculated ; a very small additional molar is seen in

front and above, permanent in some species, but drops out in most cases

when the young have attained the age of six to twelve weeks ; the fingers

are long, slender, and deeply cleft ; the nails very acute, and greatly com-

pressed. We quote the following description of the habits of the squirrels

from Audubon and Bachman, Quadrupeds, p. 38

:

"Squirrels are able to leap from branch to branch, and from tree to treej

clinging to the smallest twig, and seldom missing their hold. When this

happens to be the case, these animals have an instinctive habit of grasping,

in the descent, at the first object which may present itself; or, if about to

fall to the earth, they spread themselves out in the manner of the flying

squirrels, and thus, by presenting a greater resistance to the air, are enabled

to reach the ground without injury, and, recovering instantaneously, they

ascend the nearest tree.

" All the American species of this genus, as far as we have been able to

become acquainted with their habits, build their nests either in the fork of

a tree, or on some secure portion of its branches. The nest is hemispherical

in shape, and is composed of sticks, leaves, the bark of trees, and various

kinds of mosses and lichens. In the vicinity of these nests, however, they

have a still more secure retreat in some hollow tree, to which they retire in

cold or in very wet weather, and where their first litter of young is generally

produced.
'' Several species of squirrels collect and hide away food during the abun-

dant season of autumn, to serve as a winter store. This hoard is composed

of various kinds of walnuts and hickory nuts, chestnuts, chinquepins, acorns,

corn, &c., which may be found in their vicinity. The species, however,

that inhabit the southern portion of the United States, where the ground is

seldom covered with snow, and where they can always derive a precarious

support from the seeds, insects, and worms, which they scratch up among
the leaves, &;c., are less provident in this respect ; and of all these species,

the chickaree, or Hudson Bay squirrel {S. hudsoinus), is by far the most

iudustrious, and lays up the greatest quantity of food.

" In the spring, the squirrels shed their hair, which is replaced by a thin-

ner and less furry coat ; during summer, their tails are narrower and less

feathery than in autumn, when they either receive an entirely new coat, or

a very great accession of fur ; at this season, also, the outer surfaces of the

ears are more thickly and prominently clothed with fur than in the sj^ring

and summer.
" Squirrels are notorious depredators of Indian corn fields of the farmers,

in some portions of the country consuming great quantities of this grain,

and, by tearing off the husks, exposing an immense number of the unripe

ears to the mouldering influence of the dew and rain."

Twenty species of this genus inhabit North America. The common or

red squirrel {S. hudsomus) has a great geographical range, and extends
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very far north ; is found again in Labrador, Newfoundland, and Canada ; it

is most common, however, in the New England States, and even occasion-

ally in the hilly portions of New Jersey and Pennsylvania. The Carolina

grey squirrel, S. carolinensis {pi. 11^^ fig. 14), is most abundant in Florida,

Georgia, and South Carolina ; the other species live in different districts of

the country. The common squirrel of Europe {S. vulgaris) is figured on

pl.m,fig.ll.
Among the fossil remains of Sciuridse hitherto discovered in the tertiary

deposits of Europe, species belonging to the genera Sciurus, Arctomys, and

Spermophilus, were recognised. They resembled very much the existing

species.

Okdek 6. Lnsectivoka.

This is a small order, and composed also chiefly of small animals, the

largest having but twice the bulk of the common rat. They all possess

molar teeth studded with conical points ; their principal food consists of

insects. They lead a nocturnal or subterranean life, and in cold climates

many of them pass the winter in a torpid state. Their feet are short and

their motion feeble
;
in walking they all place the whole sole of the foot on

the gound.

Insectivora may be divided into three families : Talpidce^ or moles

;

SoricidcE^ or shrews ; and Erinaceidoe^ or hedgehogs. The latter has no

representatives in North America.

Among the fossil remains of Insectivora hitherto known there is a frag-

ment of a lower jaw from the fresh water strata of Wordwell, England,

whose affinities with either one of the families constituting this order have

not yet been ascertained. The genus Spalacodon has been proposed for it.

Fam. 1. TalpiDjE. The body, rather thick and plump, is covered with

hair throughout ; the limbs are short, the anterior ones terminating by a

rounded hand provided with five toes as well as the hind feet. The eyes

are so minute as to escape notice, whence the assertion that moles are blind.

The fact is that the eyes are in a very rudimentary or undeveloped condi-

tion. The animals of fnis family are subterranean, and appear but very

seldom on the surface.

The genus Chrysochloris (or golden mole) has, like the Mygale, two

incisors above and four below. The molars are long, distinct, and almost

all shaped in triangular prisms. The snout is short, broad, and recurved.

There are only three nails to the fore feet; the external one, very large,

curved and pointed, serves as a powerful instrument for excavating and

piercing the earth.

The genus Talpa (mole proper) has very feeble jaws, the food consisting

of worms and insects. There are six incisors above and eight below.

The canines have two roots, partaking of the nature of the false molar

;

the false molars themselves are four in number above and three below,

JDackwards of which are three bristled or true molars. The common mole
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of Europe, Talpa europcea (2)1 113, fig. 17), is a very troublesome animal in-

orchards, gardens, and cultivated lands generally. It was once supposed to

exist in North America, but this is now known not to be the case. Three

well ascertained species of moles have been discovered in a fossil state in

the tertiary beds of Europe. The moles are replaced in North America by

the two following genera.

The genus Scalops is strictly North American, and has a long head ter-

minated by an extended, cartilaginous, flexible, and pointed snout; the

eyes and ears are concealed by the hair, and very minute. The hind feet

are short and slender, with five toes, and delicate hooked nails ; the fore

feet or hands are broad, their claws long and flat, fitted, as in the mole, for

excavating the earth. The common American shrewmole {S. aquaticus) is

an example of this genus. It is spread over a wide area of the United

States from Canada to Florida, and westwards as far as Kentucky. Three

or four species more are known.

The genus Condylura^ also North American, is characterized by certain

cutaneous filaments which surround the nostrils and give to the nose a star-

hke appearance, whence the name of star-nosed mole. The only species of •

the genus hitherto known is C. cristata. In their feet and their general

appearance they resemble the mole, but their tail is longer.

This family existed in North America during the tertiary epoch, and it is

highly probable that species belonging to the above genera will some day be

discovered.

The genus Anomodon rests upon a canine tooth which possesses a general

resemblance to those of Scalops, but indicates an animal of a much larger

size. The looth itself is much more compressed than in any of the genera

of the same family. The remains of the only species were found in the lead

region of Illinois together with some pachyderms, of which we have already

spoken.

In Europe is found the genus Dimylus^ with one species from the tertiary

beds of Wirtemberg, known by a lower jaw in which only two molars are

left, possessing a double row of tubercles ; whilst in the genus Talpa., to-

which it comes nearer, these tubercles form three rows.

Fam. 2. SoRiciD^. This family is composed generally of very small

animals, w^hose body is covered with hair, with the general appearance of

the mice, from which they greatly differ in their dentition. The tail is more

or less elongated, the body itself disproportionately slender ; the limbs short

;

the snout more or less pointed. They live under the ground, come seldom

to the light, and are provided with very minute eyes. Some possess glands

emitting peculiar odors.

The genus Sorex (the shrews) is distinguished from the others of the-

family by having under the skin, and upon each flank, a small band of stiff

thickly set setoe, between which, in the rutting season particularl}^, peculiar

glands secrete an odorous fluid. The two upper middle incisors are hooked,

and dentated at their base, the lower ones slanted and elongated ; on each

side, five above and two below, are small false molars, and three bristled or

true molars throughout. The slircws live in holes, which they excavate in.
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the earth, and which they seldom leave till evening ; they feed on worms

and insects. Of this genus North America possesses many species, inhabit-

ing different districts.

The shrews are found also in Asia, Europe, and Africa, and are more

numerous towards the tropical parts ; the countries where they most abound

are tropical Africa, central and tropical Asia. They constitute particular

genera in Asia, such as Hylogale^ Hylomys^ &c.

The extinct genus Oxygomphius had a great resemblance to Hylogale

jfiivamca, and differs from it in the tubercular structure of the molar teeth.

Two species were found in the tertiary deposits of Wirtemberg.

Several species of Sorex have left their remains on the continent of

Europe.

The genus Mygale (the desmans) is peculiar to Europe ; it differs from

that of the shrews in having two very small teeth placed between the two

great lower incisors, and the two upper incisors flattened and triangular.

There are six or seven false molars, and four bristled ones ; the snout is pro-

longed into a flexible proboscis ; the external ear is short and not conspicuous

;

the tail long, scaly, and laterally compressed ; there are five "unguiculated

toes to each foot, united by a membrane ; the eyes are very small. A
species is very Common in Southern Eussia, along the rivers and lakes,

where it feeds on worms, larvae of insects, and particularly on leeches. Its

burrows, which are constructed in the bank, commence under water, and

ascend to such a height as to be above its level in the greatest flood.

Another, but smaller, inhabits the Pyrenees. Of this genus, remains of two

fossil species have been discovered in France.

The genus Palceosjjalax is extinct, and known only by a fragment of the

lower jaw, with six teeth in their natural position, which in their structure

are intermediate between Mygale and Talpa. A single species was disco-

vered on the coast of Norfolk (England).

The genus Macroscelides is characterized by a narrow snout, ending ante-

riorly in a long and sub-cylindrical proboscis, having the nostrils at its apex

;

the eyes are moderate
;
the ears large and round ; the body furry ; the tail

elongated and seal}', annulated, and furnished scantily with hairs ; the feet

are five-toed ; there are two incisors above and two below, and five true

molars ; between these and the incisors are, above and below, four teeth,

which have been called canines, three of which are probably false molars.

The five known species of this genus belong to tropical Africa ; the M.

typicus inhabits the open country in the interior of South Africa, and is

occasionally seen during the day about the roots of bushes or among brush-

wood, whence, upon being discovered, it instantly retreats to its natural and

subterraneous habitation.

Fam. 3. Erinaceid^. The body is generally covered with spines instead

of hairs, sometimes with spines and setae intermingled. This family includes

the largest species of the order
;
they live in woods and hedges, sometimes

in burrows. Although chiefly nocturnal in their habits, they often come to

the light. The eyes are perfectly developed. Some present the remarkable

phenomenon of a lethargic sleep under the tropical zone.
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This family, as far as our knowledge extends, existed during the tertiary

epoch, under the same generic form as in our days. Several species of the

genus En'naceuSj and one of the genus Centetes, have been found in Europe;

none yet in America, where the living types are also absent.

The genus Erinaceiis (hedgehog) has its body covered with spines instead

of hairs, showing thus a resemblance to the porcupine. The skin of the

back is furnished with powerful muscles, by which, when the head and the

feet are brought towards the abdomen, the animal can shut itself up, pre-

senting to its enemies spines all around. The tail is very short, and there

are five toes to each foot ; there are six incisors in each jaw, the middle

ones being the longest ; on each side three false molars, three true molars

bristled with points, and a small one studded with tubercles.

The common hedgehog, E. europceus {pi 113, Jig. 18), is common in the

woods and hedges, and also in houses. It passes the Avinter in its burrow.

Its skin, it is said, was formerly nsed to dress hemp.

The genus Centetes (tenrecs) is composed of four species, inhabiting

tropical Africa and the Island of Madagascar. Their body is covered with

spines, like the hedgehog, but much shorter ; and the animals do not

possess the faculty of rolling themselves so completely into a ball. The tail

is absent ; the snout is sometimes elongated, always much pointed ;
there

are four or six incisors, and two great canines in each jaw ; there are one or

two false molars, and four true ones, triangular and bristled ; each foot has

five distinct toes, armed with crooked spines. They are nocturnal animals,

passing three months in the year in a state of lethargy, although inhabiting

the torrid zone. We are even told that it is during the greatest heat that

they grow torpid.

The Oriental or Asiatic hedgehog constitutes the genus Gymnura.

Ordee 6. Cheieoptera.

This order is composed of the animals commonly known as bats, and

easily distinguished from all other mammals by a membranous expansion

which extends from the sides of the neck between the fore limbs and toes

down to the tip of the tail, and which enables them not only to sustain

themselves in the air, but also to move through it in any direction they

may desire. They thus possess the power of true flight as in birds, with

which indeed they are frequently confounded. The bones of which the

anterior extremities are composed are very much elongated, especially

those of the fingers, and constitute an umbrella-like framework, over which

is spread a thin, naked membrane continued from the membranous exj^an-

sion of the body. The whole locomotive power of these animals seems

concentrated upon this organ of flight. It can only move along a solid

surface by folding its wings and using the hooked thumbs to lay hold of any

irregularity, and thus draw itself forwards. Hence its motions are awkward
and shuflSing ; and on a polished surface, like that of a table, it is greatly

embarrassed. But in the hollows of trees, the crevices of masonry, and the
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chunks or fissures of a rock, it can climb and crawl about with great facility.

The air, however, is its home, and through this it moves with considerable

swiftness, and with great apparent ease, wheeling in every direction, and

performing the most abrupt evolutions in search of its insect prey. In

these movements it is very much assisted by the tail, which serves as a

rudder ; and we shall find that this organ is most developed in bats which
pursue insects on the wing, whilst it is small, or entirely wanting, in those

which live on fruits. In their mode of flight, bats bear a very strong

resemblance to swallows, which like them pursue insects on the wing ; but

whilst the latter seek their food during the day, the former come forth only

at twilight. During the day the bats sleep in their recesses, suspended by
their hind feet, their heads consequently hanging downwards ; and they

assume the same position during the whole winter, which in the temperate

zone is passed by them in a state of torpidity.

The bats may be divided into two sections : the carnivorous or insectivo-

rous, and the frugivorous.

Group 1. Carnivora or Insectivora.

The insectivorous or insect eating bats are by far the most numerous of

the order ; they possess a dentition and a digestive system in accordance

with their particular kind of food. The molars are beset with pointed

tubercles, adapted to crush the hard envelopes of insects ; the canines are

sometimes of a large size. The intestinal canal is much shorter than in the

frugivorous tribe.

The insectivorous bats are subdivided into several families, the number
of which is variable according to the views of systematic writers. Some
adopt five or six ; we only two : the Vampyridoe and Vespertilionidce.

The bats existed during the tertiary epoch, and have left some of their

remains in the deposits of past ages. As far as hitherto known, they belong

to the family of Yespertilionidoe. The frugivorous bats are not yet known
to have existed prior to our days. We must, however, expect many
discoveries to be made in the extinct fauna of this singular order of

animals.

Fam. 1. Vampyrid^. The genus Dysopes or Molossus (bull-dog bats)

belongs both to the old and new world. The snout is simple ; the ears

are broad and short, arising near the angle of the lips, and uniting with

each other on the snout. The tail occupies the whole length of their

inter-femoral membrane, and most generally even extends beyond it. Two
species of this genus are found in the southern United States. The fossil

remains of one species have been discovered in the Brazilian caverns.

The genera Dinops^ Nyctinomus^ and Cheiromeles^ are mere subdivisions of

this genus.

The genus Diclurus (fox-tailed bats), nearly related to the preceding,

contains but one species, from tropical America.

The genus Noctilio (hare-lipped bats) is distinguished by a short snout,
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which is inflated and split into a double hare-lip, covered with old looking

warts and seams. The ears are separated. There are four incisors above

and two below. The tail is short, and free above the inter-femoral mem-

brane. There are two species of this genus in tropical America.

The genus Phyllostoma (javelin bats) possess four incisors in each jaw,

some of which fall off by the growth of the canines. The genus is more-

over distinguished by a membrane resembling a double leaf that is placed

crosswise on the end of the nose. Tlie tongue is very extensible, terminated

in papilhe, which appear to be so arranged as to form an organ of suction.

Symmetrically arranged tubercles are also observed on the lips. Upwards

of twelve species of this genus are known to inhabit tropical America, to

which country the genus is completely limited, and where a fossil species

has also been discovered in the caverns.

In the genus Vampyrus the tail is absent ; in other respects it resembles

the preceding. One species only belongs to it, V. spectrum {pi. 117, fig. 8),

and this is peculiar to the new world, and more especially to tropical

America. Its wings measure two or three feet across when expanded.

The genus Glossophaga (long-tongued bats, differs from Phyllostoma by

a narrow tongue, susceptible of elongation, and furnished with hair-like

papillae. Four species are known, and all of them belong to tropical

America.

The genus Megaderma (the broad-winged bats) has the leaf-like mem-
brane of the nose more complicated than that of Phyllostoma. The ears

are very large, and united on the top of the head. The tongue and lips

are smooth ; the inter-femoral membrane is entire, and the tail absent.

There are four incisors below, but none above. The genus belongs entirely

to the old continent ; species are found in Africa and in the Indian Archi-

pelago. From the latter locality is M. lyra [pi. 117, fig. 7),

The genus Plecotus (long-eared bats) has ears larger than the head, and

united on the cranium as is the case in Megaderma. P. timoriensis

(pi. 117, fig. 2) belongs here. T\vo species of this genus inhabit North

America, one in the southern States (P. lecontii), and the other in Oregon

(P. townsendi).

In the genus Rhinolophus (the horse shoe bats), the nose is furnished

with very complex crests and membranes laid upon the chanfrain, pre-

senting the figure of a horse-shoe; the tail is long, and placed in the

inter-femoral membrane. This genus is very numerous in species, all of

which belong to the old continent; example, R. firrum equinum {pi. 117,

fig. 6). A fossil species very nearly allied to it is found in the tertiary

deposits of Germany.

In the genus Nycteris (cheek-pouched bats) the forehead is furrowed by
a longitudinal groove, which is even marked upon the cranium, and bor-

dered by a fold of the skin which partly covers it. The nostrils are simple

;

there are four incisors above and six below ; the ears are large and sepa-

rated, and the tail involved in the inter-femoral membrane. The species

are African and Asiatic.

The genus Nyciopliilus includes only one species, which inhabits the
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islands of the South Seas. There are two incisors above, elongated, coni •

ca], and indented; and six below, equal and trifid, with rounded lobes; the

tail projects a little bej^ond the inter-femoral membrane.

The genus Desmodus (curved-tooth bats) inhabits tropical America, where

three species are known ; the character of the genus resides in the peculiar

formation of the teeth.

In the genus Rhinopoma (lid-nosed bats) the groove on the forehead is

less distinctly marked than in N'ycteris; the nostrils are placed at the end

of the snout, above which is a little leaf; the ears are united; the tail

extends far beyond the membrane. One species only is known, principally

found in the pyramids of Egypt.

The genus Taphozus (wing-pouched bats) is distinguished by a little

prolongation of the membrane of the wings, which forms a sort of sac near

the carpus. The head is pyramidal ; no recurved leaf is attached to the

nostrils ; there is a small rounded pit on the nose. Nine species of this

genus are known, some of which belong to the Old, and some to the New
World. One particular species was discovered in the catacombs of Egypt.

The genus Mormoops contains but one species, proper to the tropical

region of the New World, distinguished in having on each side of the nose

a triangular leaf, which extends to the ears. There are four incisors in

each jaw, the superior tolerably large, the inferior trilobate; the cranium is

raised like a pyramid above the snout. One species only, which inhabits

tropical America.

Fam. 2. Yespertilionid^. The genus Vespertilio (bats proper) has a

snout deprived of leaf, or any other peculiar appendage ; the ears are sepa-

rated, and independent from each other; the tail is contained in the mem-
brane between the hind limbs. This genus is the most numerous in species,

and is found in both the Old and New Worlds. Seven are described from

North America, from the Atlantic to the Rocky Mountains, known as hoary

bat {V. pruiiiosus)^ little brown bat (F. suhulatus)^ silver-haired bat (V.

noctivo.gans^) in the Northern, Middle, and Western States; others are

found in the Carolinas and Virginia.

Of European bats we mention the common bat of Europe, F. murinus

(pi. 111
^ fig. 5); F noctula {pi. 111^ fig. 3); and the serotine bat, F seroti-

nus {pi. 117, fig. 4).

The genera Emhallonura (long-nosed bats) and Nydicejus (roquet dog-

bats) include numbers of species allied to Yespertilio, and peculiar to the

tropical regions of both the Old and New Worlds.

The geuus Furia (fury bats) is composed of one species from tropical

America, which differs generically from all others.

Of the genus Vespertilio proper, several fossil species have been described

from the tertiary strata of the Old World, one of which is very nearly allied

to the common bat of the same hemisphere.
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Group 2. Frugicora.

The frugivorous tribe of bats has no representatives in the New World

:

the few genera of whicli it is composed belong chiefly to tropical Asia.

They have molar teeth, with rounded eminences for bruising and grinding

their food ;
their intestinal canal is very long, in some instances seven times

as long as the body itself, indicating that these animals were destined to

subsist, in part at least, upon vegetable diet. Like many of the monkeys,

however, they are probably omnivorous in some degree, feeding chiefly upon

fruits, but pursuing small birds, or large soft-bodied insects, which may be

obtained without much difficulty. This tribe contains but one family.

Fam. Pteropodid.e. Is characterized by the entire absence of the nose-

leaf, the simplicity of the ears, the shortness of the tail. The flesh of many
of the frugivorous bats is eaten us a dainty by the inhabitants of the coun-

tries in which they are found, having a flavor which has been compared to

that of the hare and partridge. Possibly some of the largest kinds were

known to the ancients, and gave rise to the fabulous account of the harpy.

The genus Pteropus (roussette bats) belongs exclusively to the Old

World, and comprehends numerous species. There are trenchant incisors

in each jaw, and the molars have flat crowns
;
the food consists chiefly of

fruits-, of which these animals destroy large quantities ; they pursue birds

and small quadrupeds with much success. This genus includes the largest

species known of bats ; their flesh is eaten ; they inhabit the East Indies.

The tail is absent, or nearly so ; the membranous expansion is deeply

notched between the legs
; the snout is simple, somewhat elongated, and

the nostrils widely separated
;
the ears are of a middling size. The species

belong to Asia and the Indian Archipelago.

The common roussette (P. vulgaris) is represented on j^?. 117, fig. 9.

These animals generally preserve a perfect silence during the day ;
but if

disturbed, they will emit sharp piercing shrieks.

The genus Harpyia (tube-nosed roussette) comprehends a single species,

which inhabits Timor. It is a singular looking bat, having nostrils project-

ing in a kind of cylinder, and a claw on the fore-finger.

The genus Cephalotes contains also a single species, from tropical Asia.

The membranes of their wings, instead of meeting at their flanks, are joined

to each other on tlie middle of the back, to which they adhere by a vertical

and longitudinal partition.

The genus Macroglossa (great-tongued roussette) is very closely allied to

Pteropus. It is characterized by the extreme length of the head, the

absence of false molars, the great development of the posterior molar, and

the extensile tongue. One species, from tropical Asia.

The genus Pachysoma (stout-bodied roussette) is composed of at least

six species, which resemble Pteropus, and are found inhabiting tropical

Asia.
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Order 7. Carnivora.

Qrowp 1. Pinnipedia.

The seals, which constitute this group, were for a long time not distin-

guished from the herbivorous Cetacea, the name of sea-cow, now restricted

to Manati, being indifferently applied to them, with those of sea-calf, sea-

dog, sea-bear, sea-lion, &c. Seals, as already remarked, are also among
those curious animals which have given rise to the stories of the mermaids

of our forefathers, their head generally bearing some resemblance to that of

a dog, whose intelligence (we are told) and soft expressive look they also

possess. Some species have very inconspicuous ears, and others have

merely an auditory aperture ; their jaAvs are furnished with strong teeth,

consisting of incisors, canines, and molars, all well adapted for seizing, hold-

ing, and crushing the scaly and slippery prey upon which they feed. The
tongue is smooth, and slightly notched at the end ; the feet are formed for

swimming ; the front pair is enveloped in the skin of the body as far as the

tarsus, and the hinder pair, which is flattened and directed backwards, is

enveloped almost to the heel. All the feet have five toes, the anterior ones

regularly decreasing in length from the thumb to the little toe ; while in the

hinder feet the thumb and the last toe are the longest, and the intermediate

ones the shortest. The tail is short, and when the animal is out of the

water, is generally concealed by the hind legs pressing close to it. When
they dive, they close their nostrils by a kind of valve ; and the large venous

sinus in the liver must assist them in diving, by rendering respiration less

necessary to the circulation of the blood, which in them is very abundant

and very dark colored.

These animals pass the greater portion of their time in the water, never

landing except for the purpose of basking in the sun and suckling their

young. They are excellent swimmers, having an elongated body ; a very

movable dorsal spine provided with muscles that strongly flex it ; a narrow

pelvis ; short hairs that adhere closely to the skin.

The Pinnipedia form but one family, that of Phocidse, since we have

removed the walruses from this group.

Fam. Phocid^, or the seals, have six or four incisors above, four or

two below, pointed canines, and grinders from twenty to twenty-four, all

trenchant or conical, and without any tuberculous part whatever
; five toes

to all the feet.

The genus Phoca includes the species deprived of external ears, provided

with pointed incisors ; all their toes enjoy a certain degree of motion,

and are terminated by pointed nails, planted at the edge of the membrane

which unites them. When the number of incisors is six above and four

below, we have then the sub-genus Calocepliala^ of which the common seal,

Phoca vitulina {pi. 114, fig. 2), is an example. It is from three to five feef

in length ; found on the coast of Europe in great herds. When the incisors

are four above and four below, and the molars deeply notched into three
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points, as in the Phoca leptonix, from the Australian seas, we have the sub-

genus Stenorhynchus. The sub-genus Pelagus has four incisors above and

four below associated to grinders with obtuse cones, with a slightly marked

heel before and behind, as in Phoca monacha (the monk), from the Mediter-

ranean. When there are four incisors above and only two below, the

molars or grinders compressed, slightly trilobate, and supported by thick

roots, the species belong to the sub-genus Stemmatopus. The hooded seal

{.Ph. cristata\ which is an example of the last sub-genus and an inhabitant

of the Arctic Ocean, has been noticed on the shores of New England. It

is seven or eight feet long; possesses a piece of loose skin on the head,

which can be inflated at the pleasure of the animal, and is drawn over the

eye when it is menaced, at which time the nostrils also are inflated like

bladders. Lastly, when the incisors are four above and two below, but the

molars obtuse and conical, and the snout resembling a short movable pro-

boscis, the sub-genus is called Macrorhmus, to which the largest known
seal {Phoca leonina) must be referred. This is the sea-lion, or sea-wolf,

or sea elephant of the various writers. It is from twenty to twenty-five

feet in length. Common in the northern latitudes of the Pacific Ocean.

It constitutes an important object of the fisheries, on account of the oil

which it yields abundantly.

The genus Otaria is composed of seals with external ears, and besides

the four superior middle incisors have a double cutting edge, a circumstance

hitherto unknown in any animal ; the external ones are simple and smaller,

and the four inferior, bifurcated. The molars are simply conical, and the

toes of the fore feet almost immovable ; the membrane of the hind feet

lengthened out into a slip behind each toe ; all the nails are flat and slender.

The sea-bear {0. ursina), eight feet long, is from the North Pacific Ocean.

Another species
( 0. jubata) is from fifteen to twenty feet in length

; found

in all the Pacific Ocean.

Fossil remains of seals proper (Phoca) have been discovered in the

tertiary beds of Europe, and referred to three different species, with others

not yet determined.

There is also a form found in Germany which differs more widely from

the seals proper, and for which the genus Pachyodon has been proposed,

the full characteristic of which has not as yet been made known.

The genus Phocodon is another extinct genus, peculiar to North America

and Europe, which, when first discovered among us, was described as a

gigantic reptile, and received the name of Basilosaurus. Subsequently it

was found, by the structure of its teeth and the manner in which the latter

were implanted in the jaw, to belong to the class of Mammalia, and to come

near the aquatic tribe. By some, however, it is erroneously placed among
herbivorous cetaceans. The general character of the teeth reminds us of those

of the seals (Phoca), whence the name of Phocodon. They have also the

external appearance of the teeth of some sharks, and the name of Squalodon

was suggested for them by a French naturalist, who had found some of

them in the tertiary deposits of Bordeaux. Zeuglodon is another appella-

tion for these remains, alluding to the structure of the teeth. One species
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is from the tertiary deposits of Alabama, whicli must have reached a very

large size. Another, smaller, is from South Carolina.

The Trichechidoi^ or walruses, which we have already described among
Herbivora, were formerly placed near the seals among Pinnipedia.

The family of HydrarchidcE was established for an extinct genus {Hydrar-

chos), which at first was supposed to have been the most gigantic creature

ever called into existence. Indeed it was one of the largest at the time

when it lived, but its remains have been found to belong to the genus

Basilosaurus, or Phocodon.

Group 2. Unguiculata.

This group is composed of those mammals whose food consists chiefly

of flesh, generally of a living prey, which they devour with more or less

avidity. Some of them, however, the bears for example, have almost a

frugivorous diet, eating flesh only by necessity. To these habits corre-

spond a set of teeth fitted for the wants of the animals. The incisors and
canines are adapted to seize a prey to the best advantage, and the molars

to tear it into pieces. The limbs are sometimes short, and sometimes

moderately long, never out of proportion ; always strong built, either for

the purpose of running after prey or of leaping upon it. The Unguiculata

may be divided into two tribes.

!

Tribe 1. Plantigrada.

The animals of this tribe, when walking, place the whole sole of the foot

on the ground, a circumstance which enables them to stand vertically

upon their hind feet. They partake of the slowness and nocturnal life

of the Insectivora. They are all provided with five toes to each foot.

Most of those that inhabit cold countries pass the winter in a state of

torpor. -»

Fam. 1. Ursid^, contains but one genus, Ursus (or bears), characterized

by a large head, a body and limbs large and powerful, the body itselj

covered with long and shaggy hairs. The tail is very short. There is no

glandular pouch. The number of the molars is variable, the four last are

large and tuberculous. Several species of bears are found in North

America. In common with the old continent there is the polar white

bear, U. maritimus {pi. 114, fig. 11), which inhabits the Arctic seas.

The black bear, U. amencanus {pi. 116, fig. 10), inhabits the east and

north of the United States, whilst in the western regions we have the

grisly bear {U. ferox). The brown bear of Europe {U. arctos) is repre-

sented in pi. 116, fig. 9. Several other black bears are found in the East

Indies.

The species of this genus were very numerous during the tertiary epoch,

and their remains are found in nearly all bone caverns, especially in

Europe. They have also existed in Brazil and the East Indies.
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The genus Amphiarctos is nearly allied to the bears, from which it differs

by the structure of the jaws, in which there is one tooth less. Only one

species is known from the Sivalic Mountains.

Fam. 2. Pkocyonid^. United by some with the preceding, this family

is composed of animals generally smaller than the bears. They have the

^general appearance of the latter in miniature, but are provided with a long

tail, which bears have not.

The genus Procyon (racoon) has a short and triangular head, which gives

to it a fox-like appearance. The snout is tapering, and projects consider-

ably beyond the mouth. The ears are small. The tail long and bushy,

not prehensile. The feet are five-toed, armed with large and strong nails.

There is a glandular pouch on each side of the vent. The habits are noc-

turnal. In eastern North America but one species of this genus is found,

the racoon (P. lotor)^ more common in the middle and southern States than

in the northern. It is a restless, mischievous animal, feeding on wild and

domesticated fowls, frogs, lizards, fish, and insects ; it is very fond of oysters.

Most usually found in low wooded swamps. A second species is found in

California.

The remains of an extinct species of racoon were found in Illinois.

The genus Ailurus (panda) includes a racoon-like species from tropical

Asia.

The genus Ictides or Arctitis (benturong) is also composed of East Indian

species related to the racoon by their teeth. Their body is covered with

long hair, and there is a tuft to each ear. The tail is long, hairy, and has a

propensity to curl, as if prehensile.

The genus Nasua (coati) belongs to the tropical zone of America. It con-

tains six species, remarkable for their long and flexible snout, by which they

are at once distinguished from the racoons. The feet are semipalmated,

notwithstanding which they climb trees. Their long claws are used for

digging. The brown coati (iY. rufa) is represented in pi 112, fig. 16. A
fossil species of this genus occurs in the caverns of Brazil. Another is found

in the south of Europe.

Tlie genus 3feles (badger) is provided with rather large and strong canines.

Two of the upper molars are deciduous and fall off when the animal is still

very young, so that four only are left in the adult. The nose is somewhat

elongated and obtuse at the point ; the ears are short and round ; the eyes

small ; the legs short. There are transverse glandular follicles betw^een the

anus and the base of the tail which discharge a fetid odor.

The American badger (J/, labradorica) belongs to this genus. The Euro-

pean badger {M. vulgaris) is figured on pi. 116, fig. 2.

Three fossil species of this genus are on record as having been found in

the old continent.

The extinct genus Trochichis is intermediate between Meles and Gulo. It

is composed of a single species which inhabited Switzerland during the

tertiary epoch.

The genus Gulo (glutton) has a head of moderate length, an elongated

body supporting short legs, a bushy tail, feet with five deeply divided toe^
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terminated by long curved nails. Some species, instead of a glandular

pouch, have a simple fold beneath the tail. The habits are nocturnal.

Four species of this genus are known : the wolverine or glutton {Gulo Ivscus)

existing in the arctic regions of both hemispheres, another in Africa, and

two in tropical America.
" This animal," says Buffon, who kept one alive for several months, " is

pretty wild ; he avoids water, and dreads horses, and men dressed in black.

He moves by a kind of leap, and eats pretty voraciously. After taking a

full meal, he covers himself in the cage Avith straw. When drinking he

laps like a dog. He utters no cry. After drinking he throws the remainder

of the water on his belly with his paws. He is almost perpetually in motion.

If allowed he would devour more than four pounds of flesh in a day ; he

eats no bread, and devours his food so voraciously, and almost without

chewing, that he is apt to choke himself"

The French name of Glouton is an allusion to its avidity in swallowing

its food.

There is one fossil species of the genus Gulo from central Europe, and

another from the Brazilian caverns, if it belongs not to another genus.

The genus Taxotherium is extinct, and contains but one species from the

tertiary basin of Paris. It belongs undoubtedly to this family, and comes

perhaps nearer to Procyon than to any other genus.

The genus Ratelus (the ratel) approaches the cats by its teeth, while its

whole exterior is that of the grison or badger. The legs are short, five toes

to each, and the nails very strong. One species, of the size of the badger,

inhabits the Cape of Grood Hope, where it digs up the earth with its long

claws in search of the honeycomb of the wild bees.

Fam. 3. Cercoleptid^. Composed only of one species, known by the

name of potto in tropical America and the West Indies. It constitutes the

genus Cercoleptes^ which gave its name to the family. It has, according to

Cuvier, a plantigrade walk, and possesses a prehensile tail. It climbs, like a

lemur, with agility, is nocturnal in its habits, and feeds also on some vege-

table substances, and we are told by Humboldt that it is fond of the honey

of wild bees. It has puzzled all the systematic writers.

Fossil remains found in France, described under the name of PalcEcyon,

seem to belong to this family, or rather the Procyonidse, if the present one

is a mere deviation from the latter. The only species known had been pre-

viously named Arctocyon primoevus.

Again, in the Brazilian caverns, there are remains found which bear the

same relation to this tribe as the preceding genus. The genus Amphicyon

has been proposed for them. It contains several species.

Tribe 2. Digitigrada.

The animals of this group, instead of placing the whole of the foot on the

ground, walk on the ends of their toes. None of them pass the winter in a

torpid state.

Fam. 1. MusTELiDJi). The body is long and vermiform, with short
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feet. The neck is elongated. The ears are short and rounded. The

tail is long, but rarely bushy
;
generally diffusing a strong odor, which

in some genera becomes a defensive weapon. Five genera of this family

are found in North America : Putorms, Mephitis^ Mustela^ Lutra^ and

Enhydra.

The genus Mustela (the weasel proper) is characterized by a small and

oval head ; a snout rather large
;
ears short and round

; a long and vermi-

form body ; a tail usually long and cylindrical ; the legs short, each foot

provided with five toes, armed with sharp, crooked, and slightly retractile

claws. There is no anal pouch, but a small gland which secretes a thickish

offensive fluid. The far is very fine. There are four carnivorous teeth on

each side of the upper jaw, and the last carnivorous tooth on the lower jaw

has a round lobe on the inner side. Several species of this genus are found

in North America, but the largest number belong to the old world. The
weasel, fisher, or pekan {M. canadensis), as all these names are indif-

ferently applied, formerly very common in every part of the northern and

middle States, has greatly diminished and is still diminishing in number

with the increased population of the country. It frequents the water

edges.

The common marten, M. martes {pi. 116, jig. 3), inhabits the woods.

It is extensively hunted in the Adirondack region of northern New York,

where it is called sable. The beech marten of Europe, M. foina {pi 116,

fig. 4). The sable {M. zibelUna), which inhabits Siberia, is highly valued

for its rich fur.

Of this genus several fossil species have been described, the remains of

which are found in the Old World.

The genus Palceogale comes nearest to Mustela, from which it is gene-

rically distinct in the structure of the teeth. Two extinct species are

found in Wirtemberg.

The genus Patorius is composed of species generally small in size, which

seldom climb trees like the martens. They emit a fetid odor, and have

nocturnal habits. They differ from the martens in having one tooth less

on each side of the upper jaw ; their snout, short and blunt, is also shorter

and thicker than that of the marten. Their head is small and oval ; their

ears short and round ; their body long and vermiform ; their neck elon-

gated ;
their legs short. There are five toes on each foot, armed with

sharp crooked claws ;
the tail is long and cylindrical. Five species of this

genus inhabit North America, and twice that number are found on the

eastern continent. The mink {P. vison) is spread nearly all over North

America, inhabiting water courses, and exceedingly destructive to poultry.

The ermine, P. erminea {pi. 116, fig. 8), which becomes white in winter,

except the tip of the tail, which is always black, inhabits the northern por-

tions of both continents. The American one has been described as a

distinct species.

The common polecat of Europe, Mustela putorius {pi. 11^, fig. 5) ; the

European weasel, P. vulgaris {pi. 116, fig. 7) ; and the ferret, P. faro

{pi. 116,/^. 6), belong to this genus.
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The genus Putorius had representatives during the last period of the

tertiary epoch only ; a few only are known.

The genus Mephitis (skunk) is composed of species emitting a very strong

odor from a liquid secreted by anal glands. They burrow in the ground, or

dwell in fissures of rocks, living on poultry, birds' eggs, small quadrupeds,

and insects. Large families are occasionally found in the same hole. The
head in this genus is short, the nose somewhat projecting, and the snout

generally blunt. The body is usually covered with long hair, very long on

the tail. There are five toes to each foot ; the toes of the fore feet armed

with long and curved nails, indicating the habit of burrowing in the earth.

In walking the heel is very little raised ; they are semi-plantigrade. The

species of this genus are quite numerous, most of them are South American

or Mexican ; three are found in IN'orth America. The common American

skunk {M. chinga) is one of them. The two others are also found in

Mexico. Of the genus Mephitis, the only fossil remains which are known
indicate one species in the caverns of Brazil.

The genus Mydaiis includes a species from Java {M. meliceps\ differing

from the skunk by a truncated snout resembling that of the hog.

The genus Paloeomepldtis resembles very much Mephitis, but differs

from it by a broader and more depressed skull. A single species is known,

from the fresh water strata of Wirtemberg.

The genus Lutra (the otters) is distinguished from all the preceding

genera of the same family by palmated feet, and a horizontally flattened

tail. The head is broad and rounded, terminated by a blunt snout. The

ears are very short, as well as the legs. The body itself is robust. They

have aquatic habits, live along the banks of streams, and feed upon fishes.

The common otter of Europe {L. vulgaris) is represented on pi. 113,

fig. 16. We have one species in Korth America, L. canadensis (pi. 114,

fig. 10), very nearly allied to it. Other species of this genus occur in

Brazil and in the East Indies.

The genus Lutra had several species in the tertiary fauna of Europe, one

of which is the type of Geoffroy's genus Potamotherium.

The genus Enhydra^ which embraces the sea otter, is .characterized by

six incisors above, as is usually the case, but only four beneath. The body

is very long, otherwise resembling the preceding genus.

Enhydra marina is found in North America along the Pacific coast. At
one time the fur of this animal was the most valuable known.

Fam. 2. YiVERRiDJE. This family is composed of small but purely carni-

vorous animals, chiefly distinguished from the Mustelidse or weasels in

their external characters. They have an anal pouch more or less developed,

which serves to secrete an unctuous matter, in some species highly

odoriferous. Their tongue is rough, with sharp papillae. This family is

nearly absent in North America ; a single species is found in its warmer

portions.

In the genus Viverra (the civets), the anal pouch is deep, and divided

into two sacs; the abundant pomade, which is secreted by the glands of

the pouch, has a strong musky odor, and is an article of commerce, used
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by the perfamers. It is less employed since musk has become known. The

pupil is round during the daytime: the claws are semi -retractile. The

species of this genus and the following arc chiefly Asiatic and African ; a

few are met with in the south of Europe.

In the genus Genetta (the genets), the pouch is reduced to a slight

depression, scarcely perceptible, although secreting and emitting an odor.

In the daytime the pupil forms a vertical fissure ; the nails are completely

retractile, as in the cat.

The genus Paradoxarus^ with a general resemblance to the genets, has

the limbs stouter, and the feet semi-palmated. But what distinguishes it

more particularly is the tail ; when it is straight, as it is ever carried, it

is nevertheless twisted from right to left towards its extremity. Only one

species is known, and this inhabits the East Indies.

The genus Herpestes contains an animal, the Ichneumon^ Avell known by

the ancients, and celebrated in Egypt, where it was considered as sacred,

and many fables attached to its history. It hunts chiefly for the eggs of

the crocodile, and thus destroys a great many of these reptiles. It feeds

also on all sorts of small animals. Other species are found near the Cape

of Good Hope, and others in Asia.

The genus Ryzcena (suricate) is composed of two species from tropical

Africa, resembling the ichneumon, but having only four toes to each foot.

The genus Bassaris includes only one species {B. astuta), from Central

America, Mexico, and Texas. In the latter country it is called civet cat.

The head is short and pointed ; the ears long and oblong ; the tail as long

as the body. The sole of the feet is hairy.

The family of Yiverridae was represented in the tertiary fauna by several

species belonging to the genera Viuerra and Genetta^ and one to the genus

Herpestes^ all of which have inhabited Europe. Other fragments yet unde-

scribed seem to indicate that this family has existed in the East Indies and

New Holland. No living species exist in our days in Australia.

Fam. 8. Canid^. The snout is elongated and naked. The ears are

moderately large, and the tail mostly bushy. The fore feet with five, the

hind feet with four retractile claws. They frequently feed on carrion.

The dogs, wolves, and foxes belong to this family, of which several species

are found in North America.

The fossil Canidae are numerous, especially those species belonging to the

great genus Canis, of which about twenty species have been described.

Some of them were undoubtedly wolves and foxes as well as dogs, and
inhabited not only the European continent, but also Asia and Brazil.

Several extinct genera have been noticed, as follows.

The genus Speothos is nearly related to the dogs ; the teeth are nearer

each other, and the snout less elongated. A single species is known, from

the Brazilian caverns.

The genus Palceocyon, from the same locality, seems to bear greater

affinities with the C. jubatus, still living in Brazil, than with any other of

the same group. Two species were discovered.

The genus Rycenodon^ with a certain resemblance to Hyaena, is, how-
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ever, more intimately related to Canidae by tlie whole of its dentition.

This genus contains two species, both from the tertiary beds of France

;

therefore, as far as hitherto known, a European type.

The genus Abathmodon, from Brazil, will perhaps go to the group of

Yiverridae, after a more complete study of its remains, or indicate a synthe-

tical type of both Yiverrini and Canini. A single species was found in the

caverns.

The genera Oaleotherium, Harpogodon^ Agnotherium, and Machairodus,

from the tertiary deposits of the Old World, have not yet a fixed place in

the system. They will prove to be either viverrines or canines.

We come now to the living fauna of the family.

The genus Canw would include all the species of the family, so uniform

are they in general form and structure. Nevertheless, for systematic con-

venience they are subdivided, the name of Ca7ns being applied more parti-

cularly to the dogs, that of Lupus to the wolves, and that of Vulpes to the

foxes. The dogs and wolves resembling each other more than the foxes,

we shall leave them in the same genus, and mention first the domestic dog,

C.familiaris {pi. 11^^ fig. 12), and quote Cuvier on this subject. "He is

distinguished by his recurved tail, otherwise varying infinitely as to the

size, form, color, and quality of the hair. He is the most complete, singular,

and useful conquest ever made by man. The whole species has become

his property ; each individual is devoted to his particular master, assumes

his manners, knows and defends his possessions, and remains his true and

faithful friend till death ; and all this, neither from constraint nor want, but

solely from the purest gratitude and the truest friendship. The swiftness,

strength, and scent of the dog have rendered him man's powerful ally

against all other animals, and were even perhaps necessary to the estab-

lishment of society. Of all animals, he is the only one which has followed

man through every region of the globe.

" Some naturalists think the dog is a domesticated jackal, and yet those

dogs which have become wild again in desert islands resemble neither the

one nor the other. The wild dogs, and those that belong to savages, such

as the inhabitants of I^ew Holland, have straight ears, which has occasioned

a belief that the European races which approach the most to the original

type are the shepherd's dog, G. familiaris pastoreus {pi. 114, fig. 9), and

the wolf dog ; but the comparison of the crania indicates a closer affinity in

the mastiff and Danish dog, subsequently to which come the hound, the

pointer, and the terrier, differing amongst themselves only in size and in

the proportion of the limbs. The greyhound, G.fam. leporarius {pi. 116,

fi^. 14), is longer and more lank, its frontal sinuses are smaller, and its

scent weaker. The shepherd's dog and wolf dog resume the straight ears

of the wild ones, with a greater cerebral development, which continues to

increase together with the intelligence in the barbet and the spaniel. The

bull-dog, G.fam. molossus {pi. 11^^ fig. 18), on the other hand, is remarkable

for the shortness and strength of his jaws. The small pet dogs, the pugs,

spaniels, shocks, &;c., are the most degenerate productions, and exhibit the

most striking marks of that power to which man subjects all nature."
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There are upwards of thirty varieties of dogs enumerated by systematic

writers; several of them are represented on our plates. Some we have

already quoted in the above paragraph; the remaining ones are the Siberian

variety. Cards familiaris sihericus {pi. 116, j^^. 11), the badger dog, C.fam.

vertagiLs {pi. 116, fig. 16), and the thin-snouted chase dog, C. fam. normanus

{pi. UQ, fig. lb).

The varieties introduced in North America are thus enumerated in the

Fauna of the State of New York

:

Varietv horeaUs (Esquimaux dog). Fur long, thick, and woolly beneath;

top of the head and back black ; nose, cheek, belly, and legs white ; ears

short and erect.

Var. lagopus. White, with patches of blackish grey
;
ears pointed and

erect; foot broad and hairy; tail bushy.

Var. terrce novce (Newfoundland dog). Head broad ; nose blunt ; ears

long, soft, and pendulous.

Var. canadensis. Black and grey, mixed with white ; ears erect, long,

shaggy.

Var. novce caledonice. Spotted ; body long ; legs short, straight ; ears

erect.

The views of the older systematists as to the origin of the dog have been

much modified by more recent investigations. It is now pretty well

established that the different races of dogs in different countries are mostly

descended from the wolves of their respective regions. This, at any rate,

is certainly the case with the different breeds of Indian dogs found in North

America, as the Esquimaux dog, the Californian, the Hare Indian, the Mis-

souri Indian, &c.

The wolves may be generally distinguished from the dogs by their

straight tail. The common wolf of Europe, C. lupus {pi, 114,^1^. 8), the

most mischievous of all Carnivora, is found from Egypt to Lapland. The

North American species amount already to four well established : the giant

wolf {Lupus gigas)^ from Oregon and the^ Kocky Mountains ; the common
wolf {L. occtdentalis)^ from the plains of Missouri, and confounded some-

times with the European wolf; the prairie wolf {L. latrans)
; and finally,

L.frustror^ from Fort Gibson and vicinity. The Mexican wolf {L. mexi-

canus) is of the size of the common wolf In the marshes of South America

exists a red wolf {L. jubatus). The chacal or jackal of the Indies and

Caspian Sea {Cams aureus) is represented on pi. 114, Jig. 7. In Senegal,

again, there is another, which stands higher and is provided with a sharper

snout {C. anthus), allied to the chacal.

The genus Vulpes (the foxes), so nearly allied to Canis, may be charac-

terized by its pointed snout, and its upper incisors, less curved than in the

genus Canis. The pupils of the eyes form a vertical fissure. The tail is

long, bushy, and cylindrical. Foxes diffuse a fetid odor; they dig burrows,

and attack only the weaker quadrupeds and birds. Their habits are

nocturnal. The red fox, V. fulvus {pi. 116, Jig. 1), and the cross fox

{V. decussatus)^ are both found in North America, and considered by some

as mere varieties of the same species. The prairie fox (7. velox) is smaller
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in size than the preceding. Towards the north, beyond the Arctic Circle,

the blue fox ( V. lagopus) is met with, as well as in Norway and Siberia.

Fam. 4. Hyjenidje. Sometimes united with Yiverridse by systematic

Avriters, but differing from them, being generally larger ; their fore limbs

are longer than the hind ones, making the posterior part of the body stand

lower than the anterior, and giving to the back a regular inclination from

tlie head towards the tail. The head is more or less pointed, somewhat

intermediate in form between the Felidse and Yiverridae. They inhabit

caverns, and are the most ferocious of all Carnivora, although not the

largest. They feed on living animals or on carrion, and often dig up dead

bodies from their graves. This family is completely excluded from the

New World.

The Hysenidae seem to have played an important part, as shown in the

bone caverns of Europe, during the tertiary epoch. Several species of the

genus Hyaena are described, and show in their distribution a wider geogra-

phical range than in our days. Two extinct genera {Smilodon and Amyxo-

don) exhibit peculiarities which no species of the actual creation presents.

The genus Smilodon is peculiar to Brazil, in the caverns of which country

the remains were found. It is distinguished from the genus Hyaena by the

canines, which are much compressed, nearly lancet shaped. In size and

osteological structure they come near the hyena.

The genus Amyxodon is Asiatic, and was discovered about the Sivalic

Mountains.

The genus Proteles is a South African species, the earth wolf of the

colonists of the Cape of Grood Hope. The body resembles that of Hysena,

the head that of civets, being a little more pointed than usual in Hysena

proper. There are five toes to the fore feet, and four to the hind ones.

The canines are of considerable size. The animal is very destructive to the

young lambs, and is said to attack the massive fatty protuberance of the

African sheep.

The genus Hymna has only four toes to each foot. The teeth are enor-

mously strong, and peculiarly adapted for grinding the hardest bones. The
jaws and muscles by which the latter move are also indicative of the great-

est strength. The species of this genus are all natives of the warm latitudes

of the old world, but excluded from Europe. The striped hyena, H. vul-

garis or striata {pi. 114, fig. 6), is found from India to Abyssinia and

Senegal. Two other species, the brown and spotted hyena, inhabit the

Cape of Good Hope.

Fam. 5. Felid^. The head is short proportionally to its length, rounded,

and the snout itself short and obtuse. The limbs moderately long and

equal sized. The claws are retractile
;
the habits nocturnal.

We quote the following paragraph from Swainson's Natural History of

Quadrupeds

:

"The Felidae constitute the most formidable race of quadrupeds now
existing on the earth, the most bloodthirsty in their habits, and the most

dreaded by mankind. Their whole structure is evidently formed to effect

destruction of the most fearful description. Enormous muscular 'strength,
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surprising activity, great cunning, and an insatiable love for blood, are the;

prominent characteristics of this race. Among themselves they are unso-

cial, quarrelsome, and savage ; the parent will devour its own offspring

;

and even the sexes are seldom seen together after the season of courtship.

Yet many even of these animals, when they arc in confinement, evince

some kindness to those from whom they receive their daily food."

The representatives of this family during the teriiary epoch bi long to

the same generic forms of the existing fauna.

The genus Felis (the? cats) is the most completely and powerfully armed

among all- Carnivora. Their short and round snout, short jaws, and par-

ticularly their retractile nails, render the largest species the most formi-

dable of animals. The legs and tail are moderately long. The species

of this genus are numerous. To it belong the lion, F. leo {pi. 115, fig. 1),:

of all beasts of prey the strongest and the most courageous, now confined

to Africa and some neighboring parts of Asia. The tiger, F. tirjris {pL

115, fig. 2), is larger, has shorter hair, and generally striped; the most-

cruel of all quadrupeds, and the scourge of the East Indies. The leopard,

F. leopardus {pi. 115, fig. 3), inhabits Africa. The panthei^, F. pardus

{pi. 115, fig. 5), found in Africa, Asia, and the Indian Archipelago.

Several species are found in North. America; one is the jaguar, F. onca

{pi. 115, fig. 4), of the size of the panther. The ocelot or panther {F.

pardalis) and the couguar or puma {F. concohr) are two others.

The domestic cat, F. domesticus {pi. 114, fig. 4), is originally from the

forests of Europe. Wild (7^. catus) it is of a more uniform color. In a,

domesticated state it varies in color, in the length and fineness of the hair;

less, however, than the dog. One of these varieties, F. domesticus ango-

rensis, the Angora cat, is represented in pi. 114, fig. 5.

Numerous species of this genus existed during the tertiary epoch, and,

have left remains of their presence in the deposits of that time. Several

have been discovered in South American caverns.

The genus Lynx scarcely differs from Felis in the arrangement and

structure of the teeth; the only difference is one tooth less in the upper jaw

on both sides. The head is short, round, and arched ; the ears are short,

.

erect, and more or less tufted. The fore feet have five toes, the hind ones

only four. The tail is sometimes much shorter than the body, and some-

times nearly as long. The common American wild cat or bay lynx {L.

rufus) is found throughout the United States.

The Canada lynx {L. horealis or canadensis) is another species.

The common European lynx is figured on pi. 115, fig. 6.

OkDER 8. QUADRUMANA.

The order of Quadrumana or four-handed mammals embraces the mon-

key tribe. The thumb of the extremities is sometimes opposable to the

other fingers in both anterior and posterior limbs, sometimes only in the

fore ones, giving nevertheless to all of them the power of prehension,
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These extremities are also concerned in locomotion. Quadrumana therefore

have four hand-like feet; the distinction between the anterior and posterior

extremities, so remarkable in man, does not strike us here, except to a very

slight degree. These animals climb trees with facility, or may walk on

their four limbs, in which case the foot rests only on its outer edge.

Sometimes they may stand upright, but this they always accomplish with

difficulty.

Quadrumana may be conveniently divided into two groups : the monkeys
{SimicB) and the lemurs or makis {Prosimioe)^ the latter being preceded or

followed by two genera whose strange combination of characters has thrown

a certain obscurity upon their true affinities.

Fam. 1. Chiromyid^. The genus Chiromys or aye-aye of Madagascar

is the only one which composes this family, and is placed by some among
Rodentia. This animal is rare even in its native country. In its general

conformation it is strictly lemurine, though having much of the aspect of a

squirrel. The extremities have five fingers
;
the first is separated from the

rest, and shorter, so as clearly to represent the thumb, although the latter

is not opposable. The first toe is armed with a straight, pointed claw, as in

the lemur. Its habits are those of the lemurs, being concealed most of the

time during the day in some hollow, and sleeping. At night it issues forth

in search of its food, which consists of buds and fruits, with insects and

larvae. The tail is long, and always kept trailing. Each jaw has only two

front teeth, very large, strong, flattened, and their roots extend backwards

along almost the whole length of the jaw ; between these and the molars

there is a wide interval, as in the rodents. The molars, however, are sim-

ple in their structure. There are two mammae situated near the groin, as

in Rodentia, but again, in the tarsiers, we find two pairs of them, one

pair on the chest, the other in the groin. Only one species is known {C.

psylodactylus)^ the aye -aye.-

Fam. 2. Galeopithecid^. This family, like the preceding, is composed

of a single genus, the genus Galeojpitliecus^ or flying lemur, a native of the

Moluccas, Philippines, and other islands of the Indian Archipelago. Its'

(ihief peculiarity consists in the extension of its skin between the anterior

and posterior limbs on each side, and also between the two posterior limbs,

including the tail, so as to form a parachute of considerable extent, which,

though it does not enable the animal to fly, gives it support in the air

sufficient to enable it to take long sweeping leaps from tree to tree with the

utmost facility. The extraordinary combination of characters exhibited by

this animal has puzzled the naturalists as to the place which it should occupy

in the series of beings. The general aspect of the head is lemurine ;
the

extremities are all furnished with five fingers, but the first or the thumb is

separated from the rest, and does not antagonize with them, being short,

whilst the remaining ones are nearly equal, and armed with large, deep,

hooked, sharp-edged, retractile claws, resembling those of the cat tribe.

There are four incisors in each jaw ; the canines are absent in the lower;

the molars are six on either side in each jaw, and are raised up into

pointed tubercles. During the day, these animals remain in the depth of
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the forests, suspended like bats from the branches, with the head downwards,

and clinging by their hind claws. They are active at night, and traverse

the trees in all directions, sweeping from one to another with great address

in search of their food, which consists of fruit, eggs, birds, &c. The flying

lemur (0. rufus or volans) is represented o\\ pi. 111^ fig. 1.

Fam. 3. Lemurid^ (Prosimioi or maids). The animals which compose

this family have, like the monkeys, opposable thumbs on both pairs of

extremities. The number and form of the teeth are very variable. The
general form of the body is slender and elongated ; the head pointed and

somewhat fox-like. The nostrils terminate at the end of the snout, which

is sharp, naked, and somewhat pointed. The eyes are large, as in all

nocturnal animals. The first and sometimes the two first fingers of the

hind feet are terminated by a long curved claw, a character which at once

distinguishes the lemurs from the other Quadrumana. The tail varies in

length ;
sometimes it is large, and sometimes nearly absent ; never prehen-

sile. The teeth are more adapted to an animal diet than in the typical

Quadrumana ; and they show great address in seizing their food, as well as

courage in defending themselves when attacked. The hind limbs greatly

exceed the anterior ones in length, and make of these animals agile leapers.

The greatest number, however, are active only during night, spending the

w^hole day in sleep, and always secluding themselves from the light, which

seems painful to them.

Animals belonging to this family are not known in a fossil state.

The genus Lemur (makis) includes those species which have been called

fox-nosed monkeys, on account of their pointed head. The ears are very

small. Their food consists of fruit. The species are numerous and only

met with in Madagascar, where they replace the monkeys, none of which

are found there. One of them (Z. macaco) is represented \i\ pi. 117^ fig. 12.

Another, L. pusillus {fig. 11), is the type of the genus Microcehus of some

authors.

The genus Lichanotus (indris) resembles Lemur, but instead of six

molars in the lower jaw, it has only four of them. A species {L. indri)

deprived of a tail, and three feet high, is tamed by the inhabitants of

Madagascar.

The genus Stenops (loris), the species of which are called the lazy mon-

keys, have teeth like the lemur, except the molars, the points of which are

more acute. The snout is short, the body slender, the tail absent, the eyes

large, and the tongue rough. They feed on insects, and occasionally on

small birds and quadrupeds. Their gait is excessively slow ; their habits

are nocturnal. The species inhabit the East Indies.

The genus Otolicnus (galago) has the teeth and insectivorous habits of

the preceding genus. The tarsi are elongated, and produce a disproportion

in the dimensions of the hind feet. The tail is long and tufted ; the ears

large and membranous; the eyes very great. The species are African,

one of which {0. senegalensis) is represented on pi. Ill, fig. 10.

The genus Tarsius has an elongated tarsus, and all other details of form

belonging to the preceding genus ; but the space between the molars and
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incisors is ocaupied bj several shorter teetL. The snout is very short, and
the eyes still larger than in the galagos. The species are from the Moluccas

and feed upon insects.

The Monkeys (Simias) are divided into two groups or families, one ex-

clusively peculiar to the Old, the other to the New World.

Fam. 4. Cebiid^ (Simi^ platykrhini), comprises the monkeys of the

New World. They have the nostrils directed laterally and outwards, placed

at the side, and wide asunder, and are provided with three false molars on

each side of both jaws. The thumb of the fore hands is not opposable to

the fingers, and is wanting very frequently. The cheek pouches and callo-

sities are absent. The tail is long and always present, often prehensile,

especially in those species that are destitute of thumbs. The molars are

six above and six beneath, on each side, a single case excepted, that is one

more than the monkeys of the Old World. Cebiidse are confined to the

warmer portions of the New World, from the Caribbean Sea to about the

twenty-fifth degree of south latitude, and are especially numerous in those

vast forests extending over the plains between the rivers Oronoco and

Amazon. All of them are arboreal in their mode of life.

The genus Hapale (ouistitis), like the majority of American monkeys,

has a rounded head, a flat face, the buttocks hairy. They have only twenty

molars, like the monkeys of the Old World. They have compressed and

pointed nails, except to the hind thumbs ; the thumbs of the anterior

extremities are but slightly separated from the fingers. They are pretty

little creatures, with agreeable forms, which is seldom the case in monkeys,

and are easily tamed. The name of lacchus is restricted to those species

whose inferior incisors are pointed and arranged on a curved line equal to

the canines. The tail is annulated and well covered with hairs, the ears

themselves being generally tufted. In those species in which the incisors

are placed on a straight line and less than the canines, the name of Mydaus

(tamarins) is applied. The tail is not annulated and more slender.

The species are quite numerous, and spread all over the area occupied by
the order. Two are known in a fossil state, the remains of which are found

in the diluvial deposits of Brazil.

The genus Nyctipithecus (night monkeys) has a large and round head, a

short snout, very small ears, and large approximating eyes. The tail is

long, and covered with short hairs, not prehensile. The nails are all flat

A species lives in Guiana and Brazil.

The genus Callithrix (squirrel monkeys) is distinguished by a tail very

long and slender, but not prehensile. It has a general resemblance to the

squirrels, from which it, however, greatly difiers by the shape of the head.

The ears are very large, the snout short, and the nostrils narrow. The

animals of this genus are little and extremely light creatures, active during

daytime and resting during night. Their food seems to consist more of

insects, eggs, and small birds, than of fruits ; and although habitually gentle

and tinjid, they become animated even to ferocity at the sight of a living

prey.

A species of Callithrix has been found in a fossil state in South America.
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The genus Protopithecus is composed of a fossil species found in Brazil

and nearly related to CalUthrix.

In the genus Pitliecia the tail is tufted, whence the name of fox-tailed

monkeys, which is commonly given to them. These animals live in small

troops of ten or twelve individuals, usually residing in tlie outskirts of forests

bordering rivers. They display a morose and savage temper, menacing the

offender with their teeth upon very slight provocation.

The genus Cehus comprehends tlie monkeys known as sapajous, sajous,

&c., whose tail' is covered with fur to its extremity. The latter is prehen-

sile, but not so delicate an organ of touch as in the following genera. The
thumb is present on all the extremities. The species are for the most part

of small size, and are very lively and docile in their temper as well as

active in their movements ; somewhat capricious, however, in their dispo-

sition. They live in troops in their native forests, feeding on fruits, grains,

eggs, and insects. They have been termed lueepers^ from the plaintive,

piping noise which many of them utter. The capucin (C. capucinus) is

represented in pi. 118, figs. 2 and 3. A fossil species of this genus is

described from Brazil.

The genus Lagothrix (silver-haired monkeys) has a round head, resem-

bling Ateles, a thumb to the anterior hands, and the tail rather naked.

The species live in the interior of South America.

The genus Ateles (four-fingered monkej^s) is distinguished by the great

length, slenderness, and flexibility of their limbs, whence the appellation of

spider monkeys, and by the prehensile power of their tail. The anterior

thumbs are either totally or nearly hidden under the skin. Their move-

ments on the ground are wanting in firmness, even when they are resting

on all the four extremities. Their general aspect is rather that of crawlers

than of walkers. They tread on the inner edge of the fore paws and on

the outer edge of the hind paws, and endeavor to assist themselves by

attaching the tail to any object as they proceed. They often assume the

erect attitude, however, and then use the tail as a means of balancing them-

selves. The proper place for these monkeys, however, is among the branches

of the forest, where their movements are very rapid, easy, and uncon-

strained, as they swing from branch to branch by means of their spider-like

limbs and their prehensile tails with the greatest agility. The tail is an

organ of touch as well as of prehension ; its end is destitute of hair, and

furnished beneath with a sensitive skin. It is capable of seizing small

objects with great address. These animals are said to introduce the

extremity of their tail, as a feeler, into the fissures and hollows of trees, for

the purpose of hooking out the eggs or other substances.

The genus Mycetus (alouattes), or howling monkeys, is distinguished

from the last by their greater size and the diminished length of their limbs
;

by the presence of a thumb which is, however, not opposable. The head

is pyramidal. The bowlings uttered by the troops of these monkeys are

described by travellers as astounding. The}^ are usually sent forth early

in the morning, at sunset, and during the darkness at night ; but they are

also heard when the overclouded sky threatens an approaching storm. In
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disposition the howlers are melancholy and morose ; their movements
are tardy and inert ; and, when on the ground, they never attempt to

walk on the hinder limbs alone. They feed principally upon fruits and

leaves.

Fam. 5. S1MID.E (SiMi^ CATARRHi^'i), Contains the monkeys of the Old

World. They have oblique and very wide-set nostrils, and a human-like

system of teeth. They are known as apes, monkeys, and baboons. They
may be divided into two sections : The tailed monkeys, by far the more

numerous, and the tailless monkeys.

Beginning with those of the first section, we have the genus Cyno-

cephalus (dog-headed monkeys), characterized by a long snout resembling

that of a dog, and a short tail. These animals are of a large stature and

prodigious in force. They never assume voluntarily the erect attitude, and

dwell among craggy rocks and precipices, which they climb with great

agility. Their diet partly consists of bulbous roots, berries, and grain, and

partly of eggs, insects, and scorpions. They are morose and daring in

their temper. They congregate in troops, and are bold and skilful in their

predatory excursions, maintaining their ground even against large parties

of men. The mandrill, C. maimon {pi. 117, fig. 13), is the largest and

most ferocious of all the baboons. Another species, C. sphinx (pi. 118,

fig. 8), constitute the genus Papio of some naturalists. These monkeys

are African.

The genus Inuus (the magots), or Barbary apes, is characterized by a

slightly lengthened snout, the nose being hardly longer than half the length

of the face, and not terminal; the tail is very short. One species (Z ecau-

datus) "may be seen on pi. 118, fig. 9. This is the only quadrumanous

mammal which is at present a regular inhabitant of Europe, a large

number occurring on the rocks of G-ibraltar on both sides of the strait.

When young it may be educated in some degree, but as it advances

towards maturity it becomes morose, sullen, and mischievous in confine-

ment. In its native haunts, however, it is represented as social, active,

and courageous, and is particularly distinguished by its attachment to its

young.

The genus Macacus differs but slightly from the preceding ones ; the

snout is lengthened as in baboons, generally more or less in the different

genera into which they are subdivided. The tail, however, is longer in

this genus; it is pendent, and takes no part in their motions. There are

distinct cheek-pouches and callosities. The species inhabit India. Exam-

ples : the hare-lipped monkey, M. cyyiomolgus {pi. 118, ftg. 4), and the

maned macaque, M. silenus (fig. 7). A fossil species of this genus is

found in England.

The genus Colobus is destitute of the thumb ; in some species only a

rudiment of it may be perceived. Several species of this genus exist in

Africa ; they are generally of small size, but nothing is known of their

habits and distinguishing characters.

The genus Cercopithecus (guenons) possesses cheek-pouches, callosities

on the buttocks, well developed thumbs to their hands, and a long tail.
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They are further known by the annulated or ringed character of their fur,

which gives them a speckled appearance. They are slender in their struc-

ture, and light and agile in their movements. Their character displays

vivacit}^, impetuosity, and restlessness, with occasional caprice, and petu-

lance. They never abandon the forests, and live chiefly upon wild fruits,

and the seeds and buds of trees, with an occasional intermixture of insects

and birds' eggs. The true Cercopitheci are confined to Africa. The patras,

C. rubra {pi 118, Jig. 5), is from Senegal; the holoway, C. dicma {pi. 117,

fig. 14), is from Guinea ;
and C. griseus {pi. 118, fig. 6) from the north-west

of Africa.

The genus Preshytis (tailed gibbons) is destitute of cheek-pouches and

possesses callosities. The arms reach the knees ;
the tail is very long. The

species inhabit India and Sumatra.

The genus Semnop)ithecus differs from the long-tailed monkeys generally

by an additional small tubercle on the last of the inferior molars ; their long

limbs and verj^ long tail give them a peculiar appearance. They have,

like gibbons, callosities on the buttocks. The animals included in this

genus are commonly termed slow monkeys, from their gravity of habits,

and the absence of the restlessness usually seen in the tribe. Several

species of this genus inhabit India, Cochin-China, Borneo, and the Malay

Archipelago.

The second section of monkeys, those totally without a tail, are subdivided

into the following genera.

The genus Hylohates (gibbons) has the long arms of the true orangs, and

the low forehead of the chimpanse, along with the callous buttocks of the

guenons. All the species inhabit the most remote parts of India. Their

hands and feet are adapted for climbing. They sweep from branch to branch

with arrow-like velocity
;
their mode is to suspend themselves by their long

ar^s, and b^ an energetic muscular movement to launch themselves on-

wards, aiming at distant branches, which they seize with the most wonderful

precision
;
and often without any pause, and almost without any perceptible

effort, they swing themselves forwards in a similar manner to another equally

distant branch. The most remarkable known species in this respect is the

agile gibbon, H. agilis {pi. 111^ fig. 15).

The genus Simia (orang-outang and chimpanse) is principally confined to

the peninsula of Malacca and the great islands of the Indian Ocean One

species, the chimpanse. Troglodytes niger or Simia troglodytes {pi. 118, fig. 10),

inhabits Western Africa ; and this is the one which presents the nearest

approach to man of the entire group. The conformation of the lower ex-

tremities enables it to walk erect with considerable firmness
;
and, in the same

proportion, it is rendered unfit for climbing. All the accounts we possess

represent this animal in its natural state as living on the ground rather than

among trees. In many respects it exhibits a degree of intelligence which is

manifested by no other monkey. The orang-outangs, Pitliecus satyrus^ {pi.

118, fig. 11), of which several species are known, are natives of Borneo and

Sumatra. They are evidently adapted for arboreal rather than terrestrial

habits; that is, for living among trees rather than for residing on the ground.
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The legs are bowed outwards at the knees, and the soles turned inwards and

opposed to one another. The arms are long enough to reach the ground

when standing, whilst in the chimpanse they only reach to the knees. The

orangs display great unsociability and gloominess of temper. They feed

entirely on fruits, and are never known to eat flesh or even eggs in tbeir

natural state.

Two fossil species of this genus have been described
;
one from the ter-

tiary deposits of France ; the locality of the other is not positively known.

The latter was considered as an extinct genus and called Mesopithecus by a

German naturalist. Other remains have been discovered in the Sub-Hima-

layan Mountains.

Geographical Distribution of Mammalia.

Although we have generally mentioned the native country of the animals

the history of which we have attempted to sketch out, it still remains for us

to throw a rapid glance upon the map of the world, and recapitulate in a

few words the distribution of the Mammals over the surface of the earth.

If it can be said that in general water is the element most prolific in

animal life, where the animal kingdom displays its richest forms and beau-

ties, this is no longer absolutely true when we consider the class of Mammalia
in particular. Although numbers of mammals never leave the water, being

bound to it as the prime necessity of their existence, still the majority of

forms, the great variety of the class, inhabits dry land.

We shall now take up, one after the other, the different orders of the

classes in the order in which we have made them follow each other in the

above pages, beginning with Edentata.

The Edentata we have divided into three orders : Monotpemata, Eden-

tata proper, and Tardigrada. The Monotremata belong exclusively to

New Holland; the Edentata proper belong chiefly to South America, a

few species of ant-eaters occurring also in Africa and the adjoining por-

tions of Asia. The Tardigrada are all South American. So that it can

be said that the great body of Edentata reside in the South American con-

tinent.

Marsupialia are mostly confined to Australia, and there the different

families or natural groups are submitted to special laws of distribution in

different localities. Some species extend north into the Asiatic Archipelago,

comprising the islands of Java, Celebes, Timor, Ceram, Amboina, Banda,

and Waigiou. New Guinea and New Zealand possess also Marsupialia.

Van Diemen's Land of course possesses its share of Marsupialia. The

opossum family {Didelphidce) is found exclusively in the new world, and

more particularly South America ; a single species extending to the warmer

portion of North America. We may say of Marsupialia that their head-

quarters is in Australia.

The Cetacea are aquatic, and inhabit chiefly the Arctic and Antarctic

zones, equally abundant all round the poles, where they acquire a gigantic
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size. We are told that Cetacea attained a greater bulk in earlier times

than in ours, before whaling expeditions had become so frequent. Cetacea,

then, are excluded from the warm regions. Some few of the Delphinidao

are met with in the warm part of the temperate zone. But the Delphinidac

are the smallest of all Cetacea; the large, massive species are inhabitants

of the frigid zones, so that the native place of Cetacea is the cold waters of

both poles.

The Sirenidia are aquatic, like Cetacea, but less pelagic; they come

near the shores, crawl sometimes on the beaches, and ascend the fresh

waters a good way above the seas. Some species even are fluviatile.

Thus Manati have been foand only in the great rivers of South America

and of Africa (also in Cuba, Florida, &c.), which discharge their waters

into the Atlantic within the tropics, and, as it seems, in the warmer part of

the temperate zone on the American continent. The genus Halicore is

proper to the Indian Archipelago, and the genus Eytina to the arctic zone

;

these three genera being the only representatives of the group.

The Trichechidae (walruses), sub-aquatic or amphibian, as Sirenidia and

Cetacea, are inhabitants of the northern seas.

The Pachydermata, after Cetacea the largest mammals, are inhabitants

of warm climates. It is a singular fact to be noticed, that animals which

occupy a low position in the class should be found in the tropical regions,

when we know that Cetacea, which are still lower, belong to the northern

latitudes, according to the natural laws of the distribution of the animal

kingdom, whose lower groups are always found in the coldest climate. But

pachyderms cannot be said to belong to our epoch, and therefore cannot be

subjected to the same law. We must therefore find in the past history of

the class the reasons of its actual distribution. Let us state now that a

single pachyderm is found originating from Europe, the hog, and among
pachyderms a small species. In central Asia, six species, one hog also

and five horses; in southern Asia, four species, a suiline, an elephant, a

rhinoceros, and a horse; and in the Asiatic Archipelago, nine species,

an elephant, two rhinoceroses, and six hogs. In the north of Africa,

three species only occur, a hippopotamus, a daman, and a hog; in

central and southern Africa together, seventeen species, an elephant, a

hippopotamus, four rhinoceroses, three damans, four hogs, a tapir, and

three Equidse. In the new world and south, four species are found, two

peccaries and two tapirs, one species advancing in the warmer parts of

North America. In southern America, three species, two peccaries and

one tapir only.

The elephants, rhinoceroses, hippopotamuses, Hyracidse, suilines, and

Equidse, are exclusively peculiar in the present day to the ancient hemi-

sphere, and, therefore, the majority of the pachyderms. The peccaries are

exclusively inhabitants of the New World, and this is nearly the case for

the tapirs, a species only being found in southern" Africa.

The ruminants are distributed all over the w^orld, and seem created for

the temperate region, although some species extend north and south.

Kuminants, however, are much more abundant in the old continent in
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those parts inhabited by the largest and most carnivorous of Carnivora. In

North America, where Carnivora are comparatively scarce, ruminants are

much less numerous.

The genus Camelus is peculiar to the old continent, and the genus

Auchenia to the new; they are two equivalent groups. The aberrant

girafte is exclusively African. The antelopes proper are also absent from

the New World. A single species occurs in North America, the Eocky

Mountain antelope {Antilocajpra americana).

The rodents constitute the most numerous order of the class of mammals,

and are at the same time among the smallest.

.The family of LeporidaB has representatives both in the Old and New
Worlds, but they are chiefly confined to the northern hemisphere ; some,

like l\iQ Lepus glacialis^ extend into the polar regions. About 35° south

latitude is the most southern range of the family in either hemisphere.

The great continent of South America has yielded but a single species,

and that does not occur south of the Eio de la Plata ; whilst, on the other

hand, it is in North America that the species are proportionally more

numerous. In the Old World, the group in like manner almost disappears

in the tropical portions ; it reappears, however, south of the tropics, there

being several species found at the Cape of Grood Hope. But one species

has been discovered in the Indian islands, and in Australia there are no

hares ; indeed, all Kodentia found in that continent belong to the family

Muridse.

The hystricine rodents are essentially South American, and under that

head we include Hystricidse, Dasyproctidse, Echimyidas, Octodontidae, Chin-

chillidae, and Cavidse. Hystricidae has a wide geographical range, having

representatives in the four quarters of the globe, with the exception of two

species, Aulacodus swinderianus and Pteromys typicus ; the whole of the

species forming the five remaining sub-families are exclusively found in the

New World, being chiefly confined to South America. Two or three spe-

cies in the West India islands, and about the same number in Central

America, form the exceptions. The members of the Hystricidae, Dasy-

proctidse, and Echimyidae increase in number towards the tropical portion

of South America ; whilst in the southern part of that continent, the less

highly organized species only are found, these being members of the Octo-

dontidae, Chinchillidae, and Cavidae, On the western side of the southern

Andes the Octodontidae alone have representatives.

The Saccomyina are exclusively American, from the extreme north to

Colombia and Guiana, the greatest development of the group being in

Central America.

The Bathyergina are African, three species constituting the group,

forming two genera. The Arvicolina are excluded from Africa and Aus-

tralia, but are found in North America, Northern Asia, and Europe. The

Spalacina are not found in the New World ; three species are European and

three African ; the remainder are Asiatic. The Murina are common to

both hemispheres. The domestic mice and rats have spread all over the

world; each country also possesses its own kinds. Furthermore, we
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observe in that extensive group other genera limited to either one of the

continents. Thus seven genera belong exclusively to Asia, six exclusively

to Africa, two to Australia, whilst five others are found in South America

alone, and two again in North America. A few others are common to

Europe and Asia, and still others to Asia and Africa.

The group Ctenodactylina is African with one single species.

The Dipodina is European, North Asiatic, and North African ; one

species only occurring in North America.

The Myoxina is excluded from the new world ; the species of this group

are chiefly European, two are Asiatic, and a few North African.

The Sciuridae are equally common to North America, Europe, Asia, and

Africa. The genus Pteromys is Asiatic and North American
;
the genus

Anomalurus, African ; the last continent possessing besides that genus only

a few species of Sciurus.

The genus Aplodontia is North American.

The Insectivora are completely absent in the Australian provinces.

Among Talpidae, or moles, the genera Cendylura and Scalops are North

American ; the genus Chrysochloris is from tropical Africa, with one

species in tropical America ; and the genus Talpa (mole proper) from

temperate Europe.

The shrews, or Soricidse, are quite as much limited. The shrews proper

(Sorex) are European, African, and Asiatic. The genera Hylogale and

Hylomys are from tropical Asia; the genus Mygale from temperate

Europe ; and the genus Macroscelides from the Cape of Good Hope. The
family of Erinaceidse, or hedgehogs, possesses species of the genus Erina-

ceus in Northern Africa, Asia, and Central Europe. The genus Centetes

belongs to tropical Africa, and the genus Gymnura to tropical Asia.

The Cheiroptera, or bats, we have seen above, are divided into two

groups according to the nature of their food, the Frugivora and Insectivora.

The insectivorous bats constitute the main bulk of the order. They
abound chiefly in the tropical provinces, where they reach, their greatest

diversity. Two species occur in Australia, a bat proper (Vespertilio) and

a bull'dog bat (Dysopes) ; species of the last genus being found also in

tropical America, Africa, and Asia, with a single species in Europe. The
genera Dididurus, Noctilio, Yampyrus, Phyllostoma, Glossophaga, Desmodus,

Mormoops, and Furia all belong to tropical America. In temperate South

America there is only one species of bat proper to be found. In arctic

America only one species of Vespertilionidae. In tropical Africa we have

a single genus which is not found elsewhere
; this is Rhinopoma. Several

genera have species in both tropical Africa and Asia, such as Megaderma,

Nycteris. The other genera have a wider range ; Vespertilio is cosmo-

polite; of the latter group a species exists in arctic America, seven in

arctic Europe, and six in arctic Asia.

The frugivorous bats are totally excluded from the New World. One

species of Pteropus is a native of Australia ; the other species of the same

genus belong to the oceanic provinces, tropical Africa, tropical and central

Asia. The genus Pachysomus is exclusively proper to tropical Asia ; the
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genera Macroglossus, Harpyia, and Ceplialotes are at once Asiatic and
Oceanic.

The aquatic Carnivora, the Pinnipedia or seals, are again rather northern

• and temperate than southern and tropical. These animals are met, with

the Ejtina of the Sirenidia group, generally near and beyond the arctic

circle.

Among terrestrial Carnivora, if we examine first the Plantigrada we find

that they are absent from Australia, the oceanic provinces, and the tem-

perate part of South America. In North America five or six species. In

both tropical America and Asia they abound most ; the genus Ailurus

belongs exclusively to the latter country, whilst Cercoleptes is tropical

American. The genera Nasua and Procyon are peculiar to the New
World; the genus Arctitis is peculiar to Asia. The badgers (Meles) are

chiefly European and North American ; the bears are more widely spread.

The Digitigrada have a wider distribution than the Plantigrada. Aus-

tralia possesses one species of dog ; the oceanic provinces have a dog and

a Paradoxurus ; and temperate South America has several skunks, dogs

(Canis), otters, and cats. The cats, dogs, and martens are distributed over

a wider area than the other genera. The genus Hyaena is African and

Asiatic ; the genus Bassaris is tropical American ; the genera Gynictis, Pro-

teles, and Pyrsena belong to tropical Africa. The ichneumons are chiefly

African and Asiatic. The Lingsang and Potomophilus are limited to tro-

pical Asia. The greatest development of this division is in tropical Africa

and Asia, next in Central Asia, then in tropical America.

The Quadrumana or monkeys, as already remarked, divide into two

groups, one exclusively proper to the Old, the other to the New World.

The first section of the Quadrumana of the Old World is that of Pro-

simiae, Lemuridae, or makis, which is distributed over western and central

Africa, the island of Madagascar and adjacent islands, the south'- Asiatic

provinces, and the Indian Archipelago. To the latter districts belongs

exclusively the genus Tarsius. The genera Otolicnus, Lichanotus, and

Lemur are African.

The Simidas are all African and Asiatic* The genus Colobus is peculiar

to Africa, whilst the genera Presbytis, Semnopithecus, and Hylobates belong

exclusively to Asia.

The Cebiidae are from tropical and temperate South America.

The group Chiromyidae is composed of one species which inhabits Mada-

gascar.

That of Galeopithecidas also comprises one species, peculiar to the Indian

Archipelago.

With this sketch of the geographical distribution of mammals we close

the class of Mammalia, which is the last of the animal kingdom if we except

Man, to whose natural history we devote the entire last subdivision of this

volume, under the head of Anthkopology.
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ANTHROPOLOGY AND SUEGEEY

Plates 119—140.

GENERAL CONSIDERATIONS.

1. Position of Man in Organic Nature.

LiNN^Us placed man at the head of the animal kingdom, presenting what

he deemed his most important characteristic, in the specific name Sapiens.

Other naturalists have expressed themselves quite indignantly against even

this approximation to the brute creation, denying the propriety of groupin^g

man with other Mammalia. Nevertheless, it is impossible to deny that in

many respects there is a close resemblance to the higher quadrumana in

many external features, and a still more intimate relation in the fundamental

points of anatomical and physiological structure. By placing him; in the

order Bimana^ of which he is sole occupant, we make a zoological differ-

ence from the monkeys and apes, this difference being vastly increased by

the presence of intelligence and reason.

However great the resemblance between Man and the Quadrumana, yet

the differences, as already remarked, are sufficient to prevent their ever

being approximated more closely than we have done. Thus, a perfectl}^ op-

posable thumb is unknown among the monkej^ tribe; this member, although

, capable of grasping objects, is yet unable to act with the delicacy and pre-

cision so eminently characteristic in man. The erect attitude, too, is man^s

sole prerogative ; this involving numerous differences in general structure.

Another point of difference is to be found in the different facial angle ; this

being such as to throw the face immediately beneath the brain, and not

anterior to it. This facial angle is formed by two ideal lines, one drawn
from the most projecting portion of the forehead to the anterior extremity

of the alveolar margin of the upper jaw, the other extending from the latter

point in a horizontal direction through the meatus auditorius externus. The
development of brain will generally be found to bear a certain ratio to the

obtuseness of this angle. PI. 119, fig. 10, exhibits the facial angle of the

European
; fig. 11, that of the negro; and/^. 12, that of the orang-outang.

Other important characteristics of mankind are to be found in the absence

of any intervals between contiguous teeth, and in the vertical position of

the latter; in the comparatively small size of the face, the prominent chin,

the broad foot, the long muscular legs; in his capacity of hving under great

extremes of heat and cold; his adaptation to a purely animal or vegetable
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diet, as well as to a mixture of the two, &c. But by far the most important

characters are to be found in those mental endowments which distinguish

him so eminently from the brute.

2. Varieties of Mankind.

It is not our purpose to enter upon the question now agitating the scien-

tific world, as to whether mankind be descended from one pair or from

several; and if the latter, whether these original pairs were of one single

species, or of a greater number. The problem is still far from being solved,

requiring the combined efforts of the anatomist, the physiologist, the zoolo-

gist, the philologist, and the theologian. Nowhere is a severe application of

all the principles of modern scientific investigation more necessary to a

satisfactory conclusion than in this instance.

Any attempt at a systematic classification of man, as at present distributed

over the surface of the globe, is attended with great difficulties. Although

in typical individuals of different nations strongly marked features of dis-

•tinction may be observed, yet, when we attempt to include mankind in one

general arrangement, we find such an endless variety, such insensible gra-

dations from one form into another, such unexpected anomalies in particular

circumstances, as almost to cause the ethnologist to throw down his pen in

despair. It is for this reason that different authors have had such appa-

rently contradictory views as to the number of principal races, and their

proper sub-divisions. Thus, Desmoulins gives sixteen such races ; Bory

de St. Yincent, fifteen ; Prichard, seven ; Blumenbach, five ; while Cuvier

makes only three. The five races of Blumenbach are termed by him :

—

Caucasian, Mongolian, Ethiopian, Malay, and American. Cuvier refers the

Malay race to the Ethiopian, and the American to the Mongolian, leaving

=only the Caucasian, Mongolian, and Ethiopian.

t Dr. Chas. Pickering, in his important work entitled "The Eaces of Man,"

-gives eleven races, as follows

:

a. White.

1. Arabian. Nose prominent ; lips thin ; beard abundant ; hair straight

itnd flowing.

2. Abyssinian. Complexion hardly becoming florid ; nose prominent

;

hair crisped.

h. Brown.

"' 8. Mongolian. Beardless ; with the hair perfectly straight, and very

long,

4. Hottentot. ISTegro features, and close woolly hair ; stature diminu-

tive.

' 5. Malay. Features not prominent in the profile ; complexion darker

tfe.-an in ,th€ preceding races ; the hair straight, or flowing.
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c. Blackish-brown.

6. Papuan. Features not prominent in the profile ; beard abundant

;

skin harsh to the touch ;
hair crisped or frizzled.

7. Negrillo. Apparently beardless ; stature diminutive
;
features ap-

proaching those of the negro; hair woolly.

8. Indian or Telingan. Features approaching those of the Arabian

;

the hair in like manner straight or flowing.

9. Ethiopian. Complexion and features intermediate between those of

the telingan and negro ; hair crisped. .

•

d. Black.

10. Australian. Negro features, combined with straight or flowing

hair.

11. "Negro. Close woolly hair ; nose much flattened
; lips very thick.

In the present brief reference to the principal subdivisions of the human
race, we shall follow Latham, who, in his recent work entitled " Natura,!

History of the Varieties of Man," has treated of the subject in a highly

scientific manner, and has given to it as much precision as perhaps it is

capable of at the present time. <
'.

The following table exhibits the principal divisions and subdivisions

employed by Mr. Latham, and we shall take up their consideration in the

same order:

Mongolidse.

Altaic.

Dioscurian.

Oceanic.

Hyperborean.

Peninsular.

American,

Indian.

j Seriform.

( Turanian.

j Amphinesian.

\ Kelaenonesian.

Atlantidae.

' Negro.

Caffre.

Western, Central, Eastern.

Western, Southern, Eastern.

Hottentot. Hottentot, Saab.

Nilotic. Gallahs, Agows,
Amazirgh. Siwans, Cabyles,

Egyptian.

. Semitic.

Nubians, Bisharis.

Tuaricks, Guanches.

Japetidse.

Occidental.

r

Indo-Germanic. -j

European.

V Iranian.

Gothic.

Sarmatian.

Mediterranean.
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Our limits will permit us to give a very brief diagnosis only of even the

principal of the above divisions, with an indication of their geographical

distribution.

1. MoNGOLiD.E. The characteristics of the Mongolian family are to be
found in a face broad and flat, from either the development of the zygomata
or that of the parietal bones, often from the depression of the nasal bones.

The frontal profile is retiring or depressed, rarely approaching the perpen-

dicular. The maxillary profile is moderately projecting, rarely vertical.

Eyes often oblique. Skin rarely a true white, and as rarely a true black.

The irides are generally dark. The hair is straight, lank, and black, rarely

light colored
;
sometimes curly, rarely woolly. Found in Asia, Polynesia,

and America.

According to the above table, the Mongolidae are divided into Altaic,

Dioscurian, Oceanic, Hyperborean, Peninsular, American, and Indian.

A. The term Altaic Mongolidae is derived from the Altai Mountains in

Central Asia, as being a convenient geographical point of reference for the

nations and tribes comprised in this division. It contains as subdivisions,

two principal stocks, the Seriform and Turanian.

The Seriform stock is Mongol in its physical conformation, and is distri-

buted over China, Thibet, the Trans-Gangetic Peninsula as far as Malaya,

the Himalayan and parts of the Sub-Himalayan range of mountains.

The principal divisions are: 1. The Chinese^ found in China, and having

for religion a modified Buddhism, or the religion of Fo. The Chinese, with

the yellowish-brown complexion, broad face, scanty beard, lank, black hair,

and small stature of the Mongolidae in general, have for their especial

characteristic an opening of the eye very narrow, and drawn upwards at

its outer angle, so as to render it very oblique. 2. The Thibetans^ inhabit-

ing Thibet, Butan, &c. Their religion is chiefly Buddhism, although

Brahminism prevails on the frontier of India, and Shia Mahometanism in

Little Thibet. 3. The Anamese^ in Tonquin and Cochin-China. Their

language is allied to the Chinese, although actually different. In physical

appearance they resemble the Chinese, although of somewhat less size, and

with the eyelids not so oblique. 4. The Siamese, from the Grulf of Siam to

the frontiers of China. Their religion is Buddhism. 5. The Kamhojians,

inhabiting the lower course of the Mekhong Eiver, between the Siamese

and Anamese. 6. The Burmese, in the valley of the Irawaddi. 7. The Mon^

inhabiting the delta of the Irawaddi, and speaking much the same language

as ,the Burmese. There are also numerous minor nations which appropri-

ately belong to the Seriform Altaic Mongolidae.

The Turanian stock inhabits the northern parts of the Chinese Empire,

the greater portion of Siberia, Mongolia, Tartary, eastern Turkestan, Asia

Minor, Turkey, Hungary, Finland, Esthonia, and Lapland. Four principal

divisions may be established, as follows : 1. The Mongolian branch, found

from the Altai Mountains to the Wall of China, and from the Tungiis

boundary to Thibet. Their religion is chiefly Buddhism. It includes the

Calmucks, and is characterized by presenting the typical features of the

Mongolidae, and by the pastoral and nomadic habits of its tribes. 2. The
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Tungus branch. This is found from the Sea of Okhotsk and Kamtschatka

to the Yenisei, and from the coast of the ley Sea to the Yellow Sea.

Their position is thus more northern than that of the preceding, while their

habits are more those of the hunter and lisherman than of the shepherd.

3. The Turk branch., extending from Lake Baikal to the eastern boundary of

the Greek and Slavonic countries of Europe, and from the northern frontier

of Thibet and Persia to the country north of Tobolsk. They are also found

isolated in regions exterior to the preceding limits. Their religion is mostly

Sunnite Mahometan. 4. The Ugrian branch. This extends from Norwa}'

to the Yenisei, and from the North. Cape to Simbirsk, Saratof, and Astrakhan.

It is also found isolated in Hungary. Although essentially Mongolian,

there is a frequent occurrence of blue eyes and red hair. Their religion

varies in different sections of country, the Lutheran, Eoman Catholic,

Greek Catholic, and Shaman predominating. The principal nations in-

cluded in this branch are the Voguls, Ostiaks, Finns, Finlanders, Esthoni-

ans, Laplanders, and Magyars or native Hungarians.

B. The Dioscurian Mongolidje derive their name from the ancient

sea-port Dioscurias, where the chief commerce between the Greeks and

Romans and the natives of the Caucasian range took place. It includes

the nations inhabiting the range of Mount Caucasus, and by authors pre-

vious to Latham presented as the type of the Caucasian race, and allied

with the inhabitants of civilized Europe. But in the confessed absence of

authentic and extended osteological and zoological information, this acute

ethnologist, from philological grounds, has felt himself compelled thus to

alter the generally received classification. The principal divisions are:—1.

The Georgians; 2. The Lesgians ; 8. The Alizjeji ; 4. The Iron; 5. The

Circassians.

C. The Oceanic Mongolid^ consist of tribes which, with the exception

of those on the Peninsula of Malacca, inhabit islands exclusively. They

may be divided into two stocks, Amphinesian and Kelsenonesian.

The Amphinesian stock is sub-Mongolian in physical appearance, with a

complexion of various shades of brown or olive, rarely black. The hair is

black and straight, rarely woolly ; oftener (but not often) wavy and curling.

Stature from five feet three to five feet ten. The language contains a

certain proportion of Mala}^ words. This stock is distributed over the

Malayan Peninsula, the Indian Archipelago, Polynesia, and, perhaps, Mada-

gascar. Its chief subdivisions are : 1. The Protonesians. Here the color

is of different shades of brown and yellow. The face is flat ; the nose

short ; eyes and hair black and straight ; beard scanty ; stature short

;

frontal profile retiring
;
jaws projecting ; orbits angular. They inhabit the

Malayan Peninsula, Sumatra, Borneo, Java, &c. It is here that we find

the typical Malays, so well known both for their virtues and their vices.

2. The Pohjnesians. This section includes inhabitants of islands from

the Pelews to Easter Island, and from the Mariannes and Sandwich

Islands to New Zealand. In stature they perhaps exceed the Protonesians,

with a more common tendency to corpulence. The color often approaches

to that of Europeans; the hair frequently waved or curling; the nose
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sometimes aquiline. Their diet consists principally of vegetables, the

cocoanut, the taro, and the banana ; when of animal food, it is chiefly

fish, sometimes of pigs and dogs, in the almost entire absence of larger

mammals. The bow and arrow are rarely used as weapons, but in their

stead the club and spear. Of Polynesians there may be distinguished two
branches, those inhabiting the Pelew, Caroline, and Marianne Islands,

and those found in the Kavigator, Society, Friendly, and other islands

of the Pacific, in the Marquesas, Easter Island, Sandwich Islands, New
Zealand, &c.

The Keloenonesian stock has at first sight strong af&nities with the black

races of mankind, the color of the skin being black, rather than brown or

olive. The hair is crisp, curly, frizzly, and sometimes perhaps woolly;

scarcely straight ; color black. Stature rather small. It inhabits New
Gruinea, New Ireland, Solomon's Isles, the Louisiade, New Hebrides, New
Caledonia, Australia, and Tasmania. Here the bow and arrow are the

prominent weapons. In this area may be distinguished three principal

branches : 1. The Papuan ; 2. The Australian ; 3. The Tasmanian.

D. The Hypeeborean Mongolid^ are found along the coasts of the

Arctic Ocean and the courses of the Yenisei and Kolyma, thus occupying

the most northern part of the inhabited world. They are constituted by
the three divisions of Samoeids^ Yeniseians^ and Yuhahiri.

E. The division of Peninsular Mongolidje comprises tribes separated

by considerable breaks geographically, and to some extent, apparently,

ethnologically. Some lie within the Arctic circle, others extend as far

south as 26° north latitude, while an equal difference is seen in their social

development. They inhabit islands and peninsulas of northeastern Asia.

The principal subdivisions are as follows : 1. The Koreans^ on the peninsula

of Korea; 2. The Japanese; 3. The Lu-Chu Islanders; 4. The Aino ; 5.

The Koriahs; 6. The Kamtschatkians^ in the southern part of the peninsula

of Kamtschatka.

F. The American Mongolidje. These include two principal subdivi-

sions: 1. The Esquimaux^ and 2. The Indians of North and South America.

The former are not confined to North America, being found in Grreenland

and northeastern Asia; the latter constitute exclusively the aboriginal

inhabitants of the continent.

G. The Indian Mongolid^ include the inhabitants of Hindostan, Cash-

mere, Ceylon, the Maldives and Laccadives, and part of Beloochistan.

2. Atlantid^. In the second great family of mankind we find, as the

predominant characters, the maxillary profile projectile, the nose flattened,

the forehead retreating, the cranium long, with the parietal diameter gene-

rally narrow. The eyes are rarely oblique. The skin is often jet black,

very rarely approaching a pure white. The hair is crisp, woolly, rarely

straight, still more rarely light-colored. The Atlantidae are almost exclu-

sively inhabitants of Africa, being found in Asia only on the African side.

They may be divided into the Negro ; the Kaffre ; the Hottentot ; the

Nilotic ; the Amazirgh ; the Egyptian
; and the Semitic Atlantidse.

A. The Negro Atlantid^ are distinguished by the black, soft, and
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unctuous skin; the woolly hair; thick lips; projecting jaws; retreating

forehead, and flattened nose. They inhabit the low lands and sea portions

of Africa, with the delta and courses of the Senegal, Gambia, Niger, Upper

Nile, and other rivers of the same continent. Geographically they may be

divided into, 1. the Western; 2. the Central; and 8. the Ea.'stern.

B. The Caffre Atlantidji: are subdivided into, 1. The Western ; 2. The

Southern
;
and 3. The Ecistern, Here the cranium is more vaulted than in the

Negro, with the snout less projecting. The hair is tufted, as such approaching

the Hottentot; the zygomatic development outwards rather than down-

wards, so that the cheek bones become projecting, and the forehead and chin

tapering. Lips generally thick, and nose less depressed than in the Negro.

Color black, dark brown, or clear brown. Stature tall. They occupy

western, central, and eastern Africa, from the north of the Equator to the

south of the Tropic of Capricorn.

C. The Hottentot Atlantid^ are low of stature and slight of limb.

In color they are more brown or yellow than black; cheek bones prominent;

nose flattened ; hair in tufts rather than equally distributed over the head.

Eyes oblique ; vision acute. Cranium Mongol-like, with wide orbits ; chin

long, forward, and thin. There are also striking features in the osteology

and general anatomy of the Hottentot, to which we cannot here allude.

They inhabit elevated table-lands and terraces, generally sterile and ill

adapted to furnish vegetable food. The flesh of the larger mammals, with

that of reptiles and insects, is an important article of diet. Their principal

divisions are into Hottentots proper and Saabs, the former found on the Great

Fish River and Orange River, the latter in the country between the Rogge-

veld and the middle portion of Orange River.

D. Nilotic Atlantid^e. This division includes the inhabitants of the

water system of the Upper and Middle Nile. In external appearance they

differ somewhat from the true Negro type, approaching to that of the Arab.

They are divided into Gallas, Agows, Nubians, and Bisharis.

E. The Amazirgh Atlantid^ inhabit the north-western portion of

Africa, together with a narrow strip along the Mediterranean, from about

15° east longitude to the confines of Egypt. They are interesting as being

the descendants of the ancient Gsetulians, Niimidians, Mauritanians, and

Cyrenasans. In physical appearance they resemble sometimes the Negro,

sometimes the Arab. Their chief divisions are : 1. The Siwans of the oasis

of Siwah; 2. The Cahyles of Mount Atlas; eS. The Tuaricks of the Sahara

;

and 4. The Guanches of the Canary Islands. The latter have now no distinct

existence.

F. The Egyptian Atlantid^. By these are to be understood the

old Egyptians, the subjects of the Pharaohs and the Ptolemies, and the

modern Copts, as far as they are of unmixed blood. They inhabited and

still inhabit the valley and delta of the Nile, from Assouan to the Mediter-

ranean.

G. Semitjc Atlantid^. These are composed of light complexioned

tribes, with sub-depressed skulls, straight and prominent noses, and vertical

profile. They are referable to three principal types, the Arab, the Jew^ and
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the Kaldani. Their principal divisions are into Syrians, Assyrians, Baby-
lonians, Arabs, Ethiopians, Phoenicians, Jews, ko*

3. The Japetid^ constitute the third and last division of the table

prefixed to this article. It is this which includes the majority of the present

inhabitants of civilized Europe, and is found in many other portions of the

world, originally colonized from Europe. In this family the jaws project

but slightly, the nose is mostly prominent, the facial outline sometimes

nearly vertical. Face rarely very flat; moderately broad. Eyes rarely

oblique. The skin ts white or brunette. Hair never woolly, often light

colored. Irides black, blue, or grey. Divided into Occidental and Indo-

Germanic.

A. Occidental Japetid^. The Celts of Brittany, Wales, Highlands of

Scotland, the Isle of Man, and Ireland, are the principal representatives of

this section. In physical conformation they are presented under two prin-

cipal types. 1. The Silurian^ with eyes and hair black ; complexion dark

with a ruddy tinge ; chiefly found in South Wales. 2. The Hibernian^ with

grey eyes, yellowish, red, or sandy hair, and light complexion.

B. Indo-Germanic Japetid^. Of this division we may make two classes,

1. European; 2. Iranian. In the European Indo-Germ,anic class we find

three subdivisions.

1. The Oothic : with blue eyes, flaxen hair, ruddy complexion, smooth

skin, and fleshy limbs; or else with grey, dark, or hazel eyes, brown or

black hair, and sallow or swarthy complexion. Found at the present time

in Germany and Scandinavia, Switzerland, Holland, Belgium, Great Britain,

Ireland, United States, Canada, and Australia. Descended from the ancient

Germans of the region between the Ehine and the Elbe. It may be divided

into the Teutons^ having as subdivisions, again, the Moeso-Goths, High Ger-

mans, and Low Germans ; and into the Scandinavians^ including the Ice-

landers, Faroers, Norwegians, Swedes, and Danes.

2. TJlc /Sarmatians, including the Lithuanians (old Prussians, Lithuanians,

and Letti), and the Slavonians (Russians, Servians, Illyrians, Tshechs, Poles,

Serbs, and Polabi).

3. The Mediterranean^ inhabiting Greece and Italy, subdivided into the

Hellenic and Italian branches.

The Iranian Indo- Germanic class includes the inhabitants of Kurdistan,

Persia, Beloochistan, Affghanistan, and Kafleristan.

The figures on jol. 119 present some of the typical subdivisions to which

we have just had reference. Figs. 1 and 2 represent individuals of the

German nation
; Jig. 3, an Arab

; Jig. 4, a Finn
; Jig. 5, a Chinese

; Jig. 6, a

true Negro
; Jig. 7, a North American Indian

; Jig. 8, a South American

Indian
; Jig. 9, a Malay. Fig. 10, the skull of a Caucasian

; Jig. 11, that of

a Negro
; Jig. 12, that of an ape. The chart in the centre of the plate is

intended to exhibit at a glance the present distribution of the five races of

Blumenbach, as explained in the margin. The translation of the German

phrases on the plate will be found in the table of contents at the beginning

of this volume.
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3. Internal Structure and Vital Phenomena of Man. ooo

Investigations in reference to the corporeal nature of man are carried on

under two points of view, one having respect to his anatomy, the other to

his physiology. By anatomy^ is to be understood the structure of the ani-

mal machine, with the form and constitution of the individual parts
;
while

physiology^ on the other hand, seeks to explain the office or function which

each part of the system plays in the animal economy.

Human Anatomy is divisible, in the first place, into General and Special-

General Anatomy treats of the minute individual components of the body
;

their varieties of structure, their peculiarities, and their mode of combina-

tion ; it stands in very close connexion with the chemistry of the human
bod}^ Special Anatomy refers to the individual organs, teaching their forms,

magnitudes, positions, and connexions with the other parts of the body.

4. Constituents and Elementary Tissue of the Human Body.

The human body consists of solid, liquid, and gaseous substances, so

intimately united as to be only separable by artificial means. All solid

particles, for instance, are penetrated by liquid, and these contain gaseous

in solution. In addition to these, there are cavities in various portions of

the body, more or less moistened or filled with collections of liquid matter,

not to speak of the gases contained in the lungs, the intestinal canal, &c.

The liquids of the human bodj' constitute its principal mass, amounting

to nearly four fifths of the entire weight. They consist in part of a watery

matter, generally distributed throughout the body, and containing a little

albumen and a few salts in solution
;
partly of nutritious juices, as the

blood, the lymph, and the chyle ; and partly of secretions, which are sepa-

rated from the blood to be entirely thrown off, or else used for some special

purpose. Thus we have serous liquids in the cellular tissue, in various closed

cavities, in the chambers of the eye, and in the inner ear : albuminous are

found in the synovial membranes and the vitreous humor of the eye : fats

occur in the cellular tissue and in the marrow of bones : coloring matters in

the blood, the muscles, and under the skin of certain races.

All the components of the body may be reduced to fifteen elementary

constituents, which, however, are not peculiar to it. These are oxygen,

hydrogen, nitrogen, carbon, sulphur, phosphorus, sodium, chlorine, fluorine,

potassium, calcium, magnesium, manganese, silicon, and iron.

Some principal organic combinations of these elements in the human
body are as follows : tears ; saliva ; crystallin^ in the crystalline lens ; biliary

resin, biliary sugar (bilin), taurine, bilifulvin, cholesterin, dyslysin, dtc, in

the bile; uric acid and urea in the urine; caseine, whey, butter, sugar of

milk, and lactic acid, in milk
;
mucus ; horn, in the epidermis, hair, and

nails
;
jibrine in the blood, lymph, chyle, and muscles ; cdbumen in serum,

in the substance of the brain and nerves, in the muscles, the synovia, the
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Ijmplis, tlie fluids of tlie eye, and the ear wax
;
fatty substances^ either

separate in the cellular tissue and the cavities of bones, or united with other

matters, as in chyle, in the brain, in milk, bile, &c. ; osmazome, the substance

to which the peculiar smell and taste of roasted meat is due
;
jelly ; hoema'

tine (coloring matter of the blood)
;
pigmentum nigrum in the eye, the skin

of negroes, &c., &c.

The elements of the body, as above enumerated, are combined into vari-

ous tissues, of which the following are those most generally distinguished:

dermoid ; cartilaginous ; fhro-cartilaginous ; fibrous ; nervous ; osseous ; cellu-

lar ; adipose ; vascular ; muscular ; erectile ; mucous ; serous ; glandular.

These various tissues, whose combination constitutes the various organs

of the body, will be treated of more fully hereafter. The explanation of

the cellular tissue, however, may here find its most appropriate place. This

consists of a soft transparent substance, capable of being drawn out into

threads, and forming sheets or fascia, in many places rendered opake by a

closely compacted web of vascular tissue. It is found beneath the skin

;

between the different muscles, and even separating their finest fibres; in-

vesting, and in part constituting, various organs ; in fact there is scarcely

any part of the body in which it may not be detected. It is eminently

characterized by the presence of cellular cavities, which appear to commu-
nicate freely with one another, and thus permit the ready passage of fluids..

5. Arrangement of Special Systematic Anatomy.

The problem in Systematic Anatomy is to describe the highly various

parts of the human body, in such order of succession as shall correspond

most nearly to their actual combinations, and most clearly exhibit their

various relations and functions. The arrangement which we have fixed on

as answering the necessary conditions supposes six general heads, as fol-

lows :

1. The Bones {Osteology). This has reference to the structure of the

central firm basis of the body, the osseous system^ a framework inclosed by

soft parts, and furnishing cavities which embrace the more delicate organs,

as w^ell as constituting a series of levers and fulcra, by means of which the

muscles are enabled to bring about extensive and rapid as well as delicate

motions.

2. The Ligaments {Syndesmology). This includes those parts of the body-

by means of which the individual bones are so connected together as to

permit of relative motions through the agency of the muscles. These two

departments are usually treated of under one head.

3. The Muscles {Myology). This embraces the muscular system (with

its tendons, aponeuroses, and bursae mucosae), which operates actively by

means of its contractibility, in producing motions in the passive skeleton

with its ligaments.

I. The Vessels (Angeiology). These consist of the arborescent or reti-

culated tubes or channels distributed throughout the body, in which the
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fluids necessary to life, as the blood, the lymph, and the chyle, are kept in

constant movement. They include arteries, veins, and lymphatics.

5. The Nerves (Neurology). Under this head we treat of the nervous

system, a series of tubular sheaths filled with a whitish matter, and united

in larger or smaller bundles, which traverse the entire body, proceeding

from a central organ of great development, the brain and spinal marrow.

Of nerves we distinguish two kinds : the. one conveying impressions from

the outer world to the central organs {nerves of sensation) ;
the other serving

as the medium for the transmission of volitions {nerves of motion).

6. The Viscera {Splanchnology). This subject embraces various com-

plicated organs, adapted to special purposes. Thus, in the head and neck

there are the organs of sight, of hearing, of smell, of taste, and of voice ; in

the thorax, we have the respiratory organs {the lungs\ with the thymus

and thyroid glands ; in the abdominal cavity, the apparatus of digestion

{chylopoietic viscera\ the urinary apparatus (uropoiettc viscera), and the organs

of generation.

I. ANATOMY OF THE BONES AND LIGAMENTS.

(OSTEOLoar and SYNDESMOLOGY.)

1. Articulations of the Human Skeleton,

The bones are those hard, compact, and inflexible portions of the body

which are inclosed by the muscles, and are united together by ligaments

and other modes of attachment into the skeleton. This union may be of

such a nature as to permit of little or no relative motion of the two con-

tiguous bones; or, on the other hand, such motion may readily take place

by means of synovial joints.

We therefore distinguish two kinds of union among bones, each having

various subdivisions, which we shall now proceed briefly to enumerate.

A. Synarthrosis. The essential characters of this kind of articulation

are : 1. That they are very limited in their motions, so as by some to be

considered as immovable; 2. That their surfaces are continuous, or with-

out the intervention of a synovial cavity, but with that of some structure

different from bone. The principal varieties are as follows :

a. Sutiira. This may be either true {vera\ as when the margins of two

contiguous bones are mutually interlocked in each other, or false {notha)^

where the bones are in juxtaposition by plane but rough surfaces. Sutura

vera may be either dentata, when the processes are long and dentiform, as

in the inter-parietal suture of the human cranium ;
serrata. when the

indentations or processes are small and fine like the teeth of a saw, as in

the suture between the two portions of the frontal bone ; limhosa^ when,

together with the dentated margins, there is a bevelment, so that one edge

rests on the other, as in the occipito-parietal suture. Of sutura notha there
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are two kinds, squamosa^ when the "bevelled edge of one overlaps and rests

on the other, as in the temporo-parietal suture ;
and harraonia^ where there

is simple apposition, as seen in the union of most bones of the face.

h. Schindylesis. This second form of synarthrosis is where a thin plate

of bone is received into a space or cleft formed by the separation of two

laminae of another bone, as seen in the insertion of the azj^gos process of

the sphenoid bone into the fissure on the superior margin of the vomer.

c. Gomplwsis. Here one bone is inserted into a cavity in another, just

as a nail is driven into a board, or a tree implanted by its roots in the

ground. The sole instance in the human subject is seen in the insertion of

the teeth in the alveoli or sockets.

d, Amphiarthrosis, This is an articulation where two plane or mutually

adapted surfaces are held together by a cartilaginous or fibro-cartilaginous

lamina of considerable thickness, as well as by external ligaments. By
reason of the elasticity of the interposed lamina, the joint possesses a mani-

fest though slight degree of motion. Examples of this form of joint are

found in the articulations between the bodies of the vertebae, that between

the two bones of the pubes, and that between the ilium and sacrum.

B. DiARTHROSls. Evident mobility is the distinguishing characteristic

of this class of joints ; the articular surfaces are contiguous, each covered

by a lamina of cartilage (diarthrodal cartilage) having either one or two

synovial sacs interposed. The integrity of the articulation is maintained

by ligaments which pass from one bone to the other. The varieties are as

follows

:

a. Arthrodia. Here the surfaces are plane, or nearly so: the motion is

that of gliding, limited in extent and direction only by the ligament of the

joint or by processes of the bones. Examples are seen in the articular

processes of the vertebra, in the radial, the carpal, the sterno-clavicular,

and other joints.

h. Enarthrosis. This, sometimes termed a hall and socket joint^ is where

the globular head of one bone plays in a cup-like cavity of another, or

others. The ball is kept in place by a capsular ligament. Sometimes there

passes a straight ligament from the head of the ball to be inserted into the

bottom of the socket. An instance of this is seen in the attachment of the

thigh bone to the pelvis. The shoulder affords a second instance of the

ball and socket joint.

c. Ginglymus or hinge joint Here the articular surfaces are marked

with elevations and depressions, which exactly fit into each other, so as to

restrict motion in all but one line of direction. They are always provided

with strong lateral ligaments, which are the chief bonds of union of the

articular surfaces. Perfect examples of this articulation are furnished by

the elbow and ankle joints. The knee also, and the phalangeal joints, are

true ginglymi.

d. Trecharthrosis. A pivot and a ring constitute the mechanism of this

form of joint. The ring is generally formed partly of bone and partly of

ligament ; it sometimes moves on the pivot, and sometimes the pivot moves

in it. The motion is confined to rotation, the axis of which is the axis of
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tlie pivot. The best illustration of this articulation in the human subject is

that between the atlas and odontoid process of the axis or vertebra denlata.

Anotlier example is seen in the superior radio-ulnar articulation.

The ligaments which tie the bones together are of two kinds, capsular

and funicular. The former resemble a bag open at both ends, in which the

extremities of the bone forming the joint are included. The latter are

simple cords extending from one bone to another
; they may be either

cylindrical or flattened. They are variously placed ; in some instances

they are within the capsular ligament, in others on the outer surface, and

sometimes so blended with it as not to be separable without an artificial

dissection. The attachment of the head of the thigh bone to its socket in

the pelvis illustrates the capsular ligament, while that of the tibia to the

thigh furnishes an example of the funicular. Cartilages are also found

placed between joints for the purpose of diminishing friction. All the

movable articulations also have their surfaces covered with a layer of

cartilage of the most exquisite smoothness. In addition to this, there is

a closed sac called the synovial membrane, lining the articulation and

reflected over the inner faces of the capsular ligament and the articular

cartilages. This membrane, unlike the capsular ligament, has no opening

whatever. Its whole inner surface appears to secrete the oily fluid called

synovia, whose object is to give suppleness and lubricity to the joint.

The human skeleton, considered as a Avhole, may be conveniently divided

into head, trunk, and limbs, all together including from 213 to 217 distinct

bones.

Projections on the bones either form articulations with other bones, and

are known as head, condyle, &c., or they serve for the attachment of muscles

and tendons, in which case th'ey become projections, processes, trochanters,

crests, lines, spines, ridges, &c. Depressions, cavities, or fissures are for the

attachment of muscles, the formation of articulations, or for the passage of

vessels and nerves. They are called furrows, impressions, holes, fissures,

canals, grooves, notches, &c.

2. Bones of the Head.

Beginning with the head we find a primary division into the bones of the

cranium or skull, and bones of the face.

A, Bones of the Cranium.

The cranium is composed of eight bones : the os frontis, the os occipitis,

the two ossa temporum, two ossa parietalia, the os sphenoides, and the os

ethmoides. The first of these, the 05 frontis^ or frontal bone, is represented

in pi. 121^ figs. 1\ 4', 5\ and 7, from the anterior surface,/^. 8 from the

interior, and^?. 12^^ fig. 1, from below. It forms the whole anterior and a

portion of the superior lateral and inferior walls of the cranium, and may be

divided into the frontal, the two orbitar, and the nasal portions. Between
the two tables of the bone are to be found certain cavities or cells called

frontal sinuses {pi. 123^ fig. 3"), lined by a mucous membrane. A median
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central line on the outer surface shows the line of nnion of the two sym-
metrical halves into which the bone is divided when young {pi. 121, fig,

7 *) ; this line is often replaced, especially in the young, by a suture called

the frontal suture. The frontal protuberances {fig. 7^) over the eyes

mark the centres of ossification in the foetus : the superciliary ridges {fig.

7^) below these serve for the attachment of the mnscle for wrinkling

the eyebrows. Nearly in the middle of the upper-orbitar border is a

foramen or notch {fig. 4 "^^ 7 ^), the supra-orbitary foramen for the passage

of the supra-orbital artery, veins, and nerve. The inner face of the bone
is strongly marked by depressions corresponding with the convolutions of

the brain, and also caused by impressions of bloodvessels {fig. 8 ^' ^' ^). On
its middle exists a vertical ridge becoming more elevated as it approaches

the ethmoid bone, and terminating below in the foramen coecum {fig.
5

'),

occupied by a process from the great falx of the dura mater as well as by
some very small veins. At the exterior angular part of the orbita,r process

of the frontal bone is a depression for receiving the lachrymal gland and

called the lachrymal fossa {pi. 123, fig. 1 ^) ; on the nasal side there is a

smaller depression or a small spine, fossa or spina trochlearis {fig. 1 *),

serving as a pulley for the superior oblique muscle of the eye. Separating

the two orbitar processes, is a large notch for receiving the cribriform plate

of the ethmoid bone {fig 1 ^), and on each side of this are cells {fig. 1 ^),

which are continuous with those of the ethmoid.

The parietal bones, ossa parietalia {pi. 121, fig. 1^, fig. 4^, fig. 6^, fig. 9,

interior surface). These bones are quadrilateral, convex externally, con-

cave internally. They constitute the superior and lateral portions of the

middle of the cranium, abutting against each other along its median line.

Externally they are smooth, but raised about their middle into the parietal

protuberances, the centres of ossification ; below these protuberances there

is an arched, broad, but slightly elevated ridge for the attachment of the

temporal fascia and muscle, and continuous with the ridge on the side of

the frontal bone. The internal surface is marked by the convolutions of

the brain, and also exhibits a number of arborescent furrows produced by

the ramifications of the middle artery of the dura mater {pi. 121, fig. 9 ^).

At the inferior posterior corner of the bone there is also a fossa, which is

made by the lateral sinus of the dura mater {fig. 9^).

The occipital bone, os occipitis {pi. 121, Jig. l^,fig. 6\ fig. 17, external

surface
; fig. 18, internal). It forms part of the posterior and inferior walls

of the cranium, and when anchylosed with the sphenoid, as is usually the

case in advanced age, constitutes the basilar bone, os basilare. On the

posterior external surface, and half-way between the foramen magnum and

the upper angle of the bone, is seen the occipital protuberance, from the

lower part of which a small vertical ridge is extended towards that fora-

men. Into this ridge is inserted the ligamentum nuchae. From either

side of the protuberance an arched ridge extends to the lateral angle of the

bone, known as the superior semi-circular ridge or line; in addition to

these we see another ridge and various cavities {fig.
17^' '' *' *) for the

attachment of muscles. In the lower section of the bone is the foramen
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magnum (pi 121, fig. 17'), tlirough which i)ass the medulhi oblongata, the

vertebral arteries and veins, and the spinal accessory nerves; on each side

are seen the condyles (fi^. 6\ 17') or surfaces of articulation between the

head and the vertebral column, constituting a hinge-joint by which the for-

mer may be moved backwards and forwards. In a depression behind each

condyle is the posterior condyloid foramen, which conducts a cervical vein

to the lateral sinus. There is likewise the anterior condyloid foramen for

conducting the hypoglossal nerve to the tongue. On the interior suiface,

behind the foramen magnum, is seen a rectangular cross {fig. IS'"''), form-

ing at the centre the internal occipital protuberance. To this cross the

dura mater is attached, and it also exhibits the impressions of cerebral

bloodvessels. In the angles of the cross are seen broad concavities, the

two superior of which receive the posterior lobes of the cerebrum, and the

two inferior those of the cerebellum {fig.
18^' '').

Anterior to the lower part of the occipital bone, and placed transversely

in the-middle of the base of the cranium, is the sphenoid bone, os sphe-

noideum {pi. 122, fig. 6 above, fig. 7 below). In the middle of this highly

complicated bone is seen the body or centrum, which is hollow and contains

the sphenoidal sinuses {pi. 123, fig.
2

', fig. 3 ^), communicating with the nose.

A deep depression on the upper surface, bounded anteriorly and posteriorly

by projecting spines and ridges, is the sella turcica for the reception of

the pituitary gland {pi. 122, fig.
6'). The inferior surface presents a

longitudinal rising in the middle called the sphenoidal or azygos process

{fig.
7

'
), for articulation with the vomer. From the upper anterior part

of the body arise, one on each side, the apophyses of Ingrassias, the ensiform

processes or the little ivings {fig.
6

" ), with the bases perforated by the foramen

opticum for transmitting the optic nerve with the ophthalmic artery. The
two great wings, alee magnce {fig.

7^'*), arise from the sides of the body by

a small irregular base. They present three faces : one anterior, called

orbital from its forming part of the orbit ; one external, called temporal

;

and a third turned towards the brain, forming part of the fossa, for contain-

ing its middle lobe. Between the great and the small wings is a consider-

able fissure calledforamen sphenoidale, orforamen lacermn superius {fig.
6''),

for transmitting the third, fourth, sixth, and first branch of the fifth pairs

of nerves and the ophthalmic vein. Below the base of this hole is the/ora-

r)ien rotundum {fig.
6

'
) for the passage of the second branch of the fifth pair,

and behind the foramen rotundum again, is the foramen ovale {fig. 6^) for

the exit of the third branch of the fifth pair. About two lines behind the

foramen ovale is X\iq foramen spinale {Jig. 6^) for transmitting the middle

artery of the dura mater.

From the lower part of the two great wings project downwards on each

side the two pterygoid processes constituting the posterior portion of the

mouth {fig.
6

'
). They serve for the attachment of certain muscles, and

are pierced at their base by the pterygoid foramen for transmitting the

nerve of the same name.

The sphenoid bone articulates above and in front with the vomer, the

frontal, ethmoidal, malar, and parietal bones, laterally with the temporal,

ICONOGRAPHIC ENCYCLOPEDIA. VOL.11. 46 .721



16 ANTHROPOLOGY.

behind with the occipital, and by the pterygoid processes with the palatine

bones.

Temporal bones, oasa temporum (pi 121, fig. 1 *' ''' "' "
;
pi 122, fi^s. 8, 9).

These bones form portions of the inferior lateral w^alls and of the base of

the cranium. They articulate with the occipital, the parietal, the sphenoid,

inferior maxillary, and the malar. Their figure is very irregular, consisting

of three portions, the squamous, the petrous, and the mastoid.

The squamous portion {pi 121, fig. 1*) is the thin circular and anterior

part w^hich forms the inferior portion of the temples. The exterior surface

is smooth and slightly convex, the interior is formed into fossae by the con-

volutions of the brain. The greater portion of the circumference of the

squamous portion is bevelled for articulation with the parietal and sphenoid

bones ; at the anterior inferior part, however, it is serrated and thicker.

On the exterior of this portion is the glenoid cavity {pi 122, fig. 8*) for

articulating with the lower jaw. The outer margin of this cavity is consti-

tuted by the base of the zygomatic process {fig. 8 ^ ), which extends forwards

to join the malar bone.

The mastoid portion {pi 121, fig. 1", fiig. 8^) is thick and cellular, the

upper portion being received between the parietal and occipital bones. The
cells known as the mastoid sinuses communicate with the tympanic cavity.

We also distinguish a mastoid process for the attachment of the sterno-

mastoid and trachelo-mastoid muscles ; together with a mastoid foramen,

for the passage of a vein into the lateral sinus.

The petrous portion of the temporal lone {pi 121, fig.
1"' "; jp?. 123, fig.

9^'^)

is a triangular pyramid, arising from the inner side of the mastoid and

squamous portions. In the posterior surface of the petrous bone is the

meatus auditoriws internus {fig, 3 ^ ), for the transmission of the seventh or

auditory and the facial nerve. Between the mastoid and zygomatic pro-

cesses is the meatus auditorius externus {fig. 8 ^ ), which leads to the tympa-

num. Its rough lower margin is called the auditory process, and to it is

attached the cartilage of the external ear. The styloid process for the

attachment of the styloid muscles is seen in fig. 9 ^ Behind the root of this

process is the stylo-mastoid foramen, Avhich transmits the facial nerve to the

face. The jugular fossa, which is situated within the styloid process and

the foramen, is occupied, in conjunction with a similar one in the occipital

bone, by the internal jugular vein, and the eighth pair of nerves. Anterior

to the lower end of this fossa is the foramen caroticum, through which

passes the carotid artery and the upper extremity of the sympathetic nerve.

The orifice of the eustachian tube is to be found in the angle between the

squamous and petrous parts, mthin the glenoid foramen.

The ethmoid bone, os ethraoides {pi 121, fig. 10, from above
; fig. 11, from

below; fig. 12, from behind; fig. 13, from before; fig. 14, from the orbitar

side ; 15, from the nasal or inner side
; fig. 16, the septum). This bone is

so placed as to fill the vacancy between the orbitar processes of the frontal

bone. It is cuboidal, and highly cellular. The only part which looks

towards the brain is the cribriform plate, lamina crihrosa {fig. 10^), with a

vertical median ridge or process called the crista galli {figs. 10, 12, 13, 16').
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This plate is perforated by numerous lioles, through which pass the ramifi-

cations of the olfactory nerve. The lateral portions of the ethmoid (^)/. 121,

fig. 10 ^) are covered by the frontal bone. That portion of the ethmoid

which enters into the orbitar cavity {fig, 14') is called the os planum, or

lamina papyracea. The internal or nasal face forms part of the nostril.

Between the two halves of the bone, and beneath the cribriform plate, is

the nasal lamella, or lamina perpendicularis {fig. 11 \ 12 ^, 13'), which, in

conjunction with the vomer, divides the nasal cavity into halves. In the

posterior middle portion of the nasal face is a deep furrow, called the supe-

rior nasal meatus {fig. 15 ^). The upper margin of this meatus is constituted

by the upper turbinated bone, the middle turbinated bone being below.

B. Bones of the Face.

The face is composed of fourteen bones, of which thirteen enter into the

composition of the upper jaw. Of these, twelve are in pairs : the ossa max-

illaria superiora, ossa malarum, ossa nasi, ossa ungues, ossa turbinata inferi-

ora, ossa palati. The single vomer constitutes the thirteenth, and the os

maxillare inferius, or lower jaw, the fourteenth.

Superior maxillary bones, ossa maxillaria superiora {pi. 121, figs. 1 '", 4 '"

;

pi. 123, fig. 6). These are the largest of the bones of the face, and occupy

the anterior part of the upper jaw. Each consists of a central portion,

with various processes for articulation with the contiguous bones. This

central portion is hollowed out into a large cavity, called the antrum high-

morianwn, or maxillary sinus, communicating with the cavity of the nose.

The superior face is formed by a thin plate, the orbitar process, constituting

the floor of the orbit {pi. 128, fig. 6 ^). In the posterior part of this plate is

a groove, which leads to a canal terminating at the front of the bone in the

infra-orbitar foramen {fig. 6*; pi. 121, fig. 4'), through which pass the

infra-orbitar nerve and an artery ; below this, again, is a depression in the

front of the bone {pi. 123, fi^. 6 ^), known as the fossa maxillaris, filled up

during life by muscle and fat. The nasal process {fig.
6^'^) connects the

bone with the frontal and nasal bones, and exhibits an emargination inferiorly

and anteriorly {fig. 6 ^), to which is attached the cartilage of the nose. The

malar or zygomatic process {fig. 6 ') connects it with the malar bone. The

alveolar processes, for lodging the eight teeth of the adult, are situated in the

external inferior portion, and the palatine process (^j?. 121, fig.
6'*) consti-

tutes the greater portion of the bony palate. In the suture of the two max-

illary bones, and immediately behind the front alveolar processes, we find

the foramen incisivum {fig. 6 '^), which bifurcates above, sending a branch

into each nostril. Through this passes a branch of the spheno-palatine

nerve. The intermaxillary bone, so universal in the low^er Mammalia, is

wanting as a distinct element in the adult man (it being fused wdth the true

maxillary), but in the young foetus may be distinctly recognised ;
it rarely

exists after birth. The articulations of the maxillary bones are with the

frontal, nasal, unguiform, malar, and ethmoid, above ; with the palatine,

behind
;
with the vomer, in the middle ; and with the inferior spongy bone,

by the nasal surface.
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. Palate bones, ossa palati {pi. 123, fig. 7, from without
; fig. 8, from within

;

and fig. 9, jrom behind). These bones, two in number, are placed posterior

to the maxillary, between them and the pterygoid processes of the Sphenoid.

For this reason, they are but slightly conspicuous in the entire skull. The
palate plate of these bones forms the posterior continuation of the palate

process of the superior maxillary in the bony palate {pi. 121, fig. 6 ").

: The nasal plate^ or ascending portion, constitutes the posterior external

part of the nostril. The upper extremity is formed by two processes, one

anterior, the other posterior
;
and separated by either a round notch or by a

foramen. The posterior of the two is known as the pterygoid apophysis.

The orbitar portion is irregular in shape, and may be seen between the

ethmoid and maxillary bones, in the back part of the orbit. The spheno-

palatine foramen is the notch between the orbitar portion and the pterygoid

apophysis, completed into a foramen by the application of the sphenoid bone.

Through this passes the lateral nasal nerve, with the spheno-palatine artery

and vein. There are various grooves and canals in the palate bones, which,

continuously with corresponding grooves in other bones, transmit vessels

and nerves to the soft palate {pi. 123, fig. 7 \ 9 ^).

The palate bones articulate each with its fellow, on the opposite side of

the median plane of the face; also with the upper maxillary, the.sphenoid,

the ethmoid, the inferior spongy, and the vomer.

; The nasal bones, ossa nasi {pi. 121, fig. 1 ^
; fig.

4''
; fig. 5 ^

;
pi. 123, fig.

10, a). These bones, two in number, are situated between the nasal pro-

cesses of the superior maxillaries. They are oblong in shape, and are applied

to each other so as to constitute a strong arch, called the bridge of the nose.

They also articulate with the frontal bone above.

The unguiform or lachrymal bones, ossa lachrymalia^ ungues {pi. 121, fig.

1
'

;
pi, 123, fig. 11). This bone is placed at the internal side of the orbit,

-and constitutes the nasal duct for the tears, by its application to a process of

the inferior turbinated bone.

The inferior spongy bones, ossa conchoe inferiora {pi. 123, fig. 14). This

bone is situated at the inferior lateral part of the nose, just below the open-

ing into the maxillary sinus. The anterior extremity rests upon the ridge

across the root of the nasal process of the upper maxillary. The posterior

extremity rests similarly upon the ridge across the nasal plate of the palate

•bone.

The vomer or ploughshare, vonfier {pi. 121, fig. 6 '^; pi. 123, fig. 13). This

single bone constitutes the lower portion of the bony septum of the nostrils.

The superior broader margin has a furrow for receiving the azygos process

of the sphenoid bone. The posterior margin is rounded and smooth. The

.inferior margin articulates with the spine or ridge of the superior maxillary

and palate bones.

The cheek or zygomatic bones, ossa malarum {pi. 121, fig. 1 ^ pi. 123,

fig. 12). These bones are situated at the external part of the orbit, and

constitute the middle external part of the face. Of the three surfaces, the

one which enters into the orbit is known as the internal orbitar process.

The front surface is convex and belongs to the bones of the face ; the third
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surface is concave and forms part of the zygomatic fossa. Of the processes

of this bone, the upper one is the superior orbitar. 'i'he orbitar margin

terminates inferiorly in the inferior orbitar or angular process. The zygo-

matic process joins the bone with the zygoma of the temporal bone ; the

maxillary bone forms a fourth angle.

This bone articulates with the maxillary, the frontal, the sphenoidal, and

the temporal.

Lower jaw, ??icm/Za inferior {pi 12S
^ figs. 15, 16). This bone articu-

lates freely with the skull by means of the condyloid processes which play

in the glenoid cavity of the temporal bone. It is distinguished into the

body and the branches. The body consists usually of two halves, which

are separate in the very 3'oung individual, and unite at the anterior sym-

physis. In the adult there are sixteen alveoli or sockets for teeth in the

superior margin, and the portion thus occupied possesses somewhat the

form of a horse shoe. The symphysis corresponds to the chin, mentum-

(pi. 121, fig. 1", fig. 4"), on each side of Avhich is the foramen mentale

{pi. 12S, fig. 15", pi. 121, fig. 4"); through this pass blood-vessels and a

nerve to the &ce. On the inner surface, about the middle, is a small spine,

spina mentalis interna, for the attachment of muscles of the tongue and

larynx. The extremities of the lower jaw, rami, are quadrilateral, and rise

up much above the level of the body. The superior margin of each ramus
exhibits a crescentic notch dividing it into two portions. The anterior

portion is triangular and slightly curved backwards ; to it is attached the

temporal muscle, and it is known as the coronoid prrjcess {pi. 12S, fig. 15^).

The posterior border of the notch or concavity is constituted by the

condyloid process {fi^. 15^), the application of which has alreadj^ been

mentioned. On the inside of each ramus is seen the posterior mental

foramen {fig. 16""), through which pass the inferior maxillary vessels and

nerve.

The lower jaw is articulated with the temporal bone in such a manner

as to admit of considerable freedom of motion in an antero-posterior and

lateral, and still more in a vertical direction {pi. 124, figs. 1, 2, 3). An inter*

articular cartilage is placed in the joint for greater freedom of movement

{fig. 3'). On each side of this cartilage is a synovial membrane separating

it from the two faces of the joint. The external lateral ligament {fig.
1

')

arises from the inferior «iargin of the root of the zygomatic process of the

temporal bone, and is inserted into the neck of the condyloid process. The
internal lateral ligament {fi^.

2') arises from the spinous process of the

sphenoid bone, and is inserted into the spine bordering the posterior mental

foramen. The stylo-maxillary ligament {figs. 1, 2, 3^) passes from the ex-

ternal side of the styloid process, and is inserted into the posterior margia

of the jaw, near its angle.

C. General Considerations respecting the Head.

The individual bones hitherto considered constitute the head by their'

apposition, and, as already remarked, are grouped into bones of the cranium,

or brain case proper, and bones of the face. The cranium is an ovoidal
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case with a flattened base, inclosing a cavity of similar shape, cavum
cranii {pi. 121, ^.5), narrowest anteriorly, but wider in the middle than

behind. The precise shape of the cranium, however, depends upon that

of the brain, and consequently varies with the individual. In the face are

found the orbits or cavities for the eyes, those for the nasal apparatus, and
the mouth.

The bones of the skull are mostly united by the articulation known as

the sutura. The coronal suture ]om^ the frontal bone with the two parietal,

and extends from one temple to the other across the skulL The frontal

suture is not always seen, as it usually becomes obliterated with age. When
present, however, it extends along the upper median line of the cranium,

from the base of the nose to the coronal suture, and divides the two frontal

bones. The sagittal suture unites the two parietal bones along the median
line in the continuation of the frontal suture, and extends from the coronal

to the lambdoidal suture. This lambdoidal suture unites the occipital to .the

parietal bones by its upper half, and the occipital to the temporal by the

lower. The squamous suture unites the temporal to the parietal bones, and

occupies the side of the head.

The outer surface of the head may be conveniently divided into four

regions. The superior^ or the vertex, is smooth and even, without any

remarkable features attending it. The lateral regions are each divided

into two, the anterior or temporal, and the posterior or mastoid; the meatus

auditorius externus is between the two. The inferior region extends from

the nasal notch in the frontal bone to the occipital protuberance, and is

bounded laterally by the zygomatic arches and by a ridge which is con-

tinued from these processes around the skull with but little interruption.

This region may be divided into three portions, anterior, middle, and

posterior. The anterior basilar region extends from the superciliary ridges

of the frontal bone to the roots of the pterygoid processes of the sphenoid;

it presents the nasal spine and process of the os frontis, bounded by their

angular processes before and by the orbital plates of the sphenoid behind.

In this division are the supra-orbital, the anterior and posterior orbital

holes, the openings of the frontal and ethmoidal cells, the optic and lacerated

foramina of the orbits, the vidian canals, and the foramina rotunda. The
middle division extends from the roots of the pterygoid to the styloid

processes of the temporal bones ; it presents the; azygos process of the

sphenoid, the basilar process of the occipital, the anterior points of the

petrous portion of the temporal bones, the spinous processes of the sphenoid,

and the glenoid cavities of the temporal bones. The foramina, or holes in

this division, are the ovale, spinale, carotidum, auditorus e'xternus, and the

glenoid ; the eustachian canals are external to it. The posterior division

extends from the styloid processes of the temporal to the tuberosity of the

occipital bone ; it presents the foramen magnum, the two condyles, the

jugular ridges, the styloid processes of the temporal bones, surrounded by

the vaginal processes, the mastoid processes, the digastric grooves, the

inferior and superior transverse arches, the spines, protuberance, and

depressions of the occipital bone. The foramina in this division are the
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stylo-mastoid, mastoid, magnum, lacera j)ostica, anterior and posterior

condyloid, aqueduotus cochlea?, and the tympanic foramina in the petrous

bone.

The inside of the skull {pi. 121, Jig. 5) is divided into the arch or vault,

and the base. On the vault is seen the sulcus for the longitudinal sinus,

the frontal crest, the grooves for the middle arteries of the dura mater, the

depressions for the convolutions of the brain and for the granulations or

glands of Pacchioni. The base of the skull is very uneven, and presents on

each side of the median line three regions or fossae, on different planes, viz.

the anterior or frontal, the middle or spheno-temporal, and the posterior oi-

occipital.

The anterior or frontal division is formed of the orbital plates of the

frontal bone, the cribriform plate of the ethmoid, and the lesser wings of

the sphenoid. The foramina are the ccecum {Jig. 5"), the olfactory {Jlg.o"),

the internal orbital, and the optic {Jig.
5 '').

The middle or spheyio-temporal division is bounded before by the lesser

wings of the sphenoid bone ; on the sides by the squamous portions of the

temporal, and behind by the superior angles of the petrous portions of the

same bone, and by the posterior clinoid processes of the sphenoid. In the

middle is the sella turcica ; on each side of, but below this, is a groove for

the carotid artery {Jig. 5 '®), and below this is a shallow groove for the

superior maxillary nerve. Further out on each side are the cavities to

lodge the middle lobes of the brain, and on the superior surface of the

petrous bones are seen the juttings of the vertical semicircular canals.

The foramina in this division are, the foramina lacera orhitalia superiora,

rotunda {fig. 5 "), ovalia {fig.
5

''), carotica {fig. 5 '^), spinalia {fig. 5 ^®), laceiw

basis crami anteriora, and innorninata or hiatus Fallopii.

The posterior OY occipital region is bounded before by the basilar process

and by the posterior surface of the petrous bones, and behind by the

occipital ; it presents the basilar process, the foramen magnum, and the

perpendicular ridge of the occipital crossed by the transverse, by which

-rtiis bone is divided into four fossae. On the superior angle of each petrous

bone is a shallow groove for the superior petrosal sinuses; the transverse-

occipital ridge presents a deep groove for the lateral sinuses, which last are

continued over the inferior angles of the parietal bones, and thence descend

inwards along the mastoid jDortions of the temporal bones, and then again

groove the occipital, passing forwards on it to the posterior foramina lacera.

The perpendicular ridge i^ grooved above for the longitudinal sinus, which

terminates sometimes in the left, but more frequently in the right lateral

sinus. The vertical ridge below the tentorium gives attachment to the falx

minor, and is slightly grooved for the occipital sinuses. The foramina in

this division are, the foramina audiioria interiora {fig.
5 '"), the agueductv^

vestibulorlira, foramina lacera postica, foramen magnum, foramina condyloidtv

ontica {fig. 6"), ernd postica {Jig. 5").
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8. Special Anatomy of the Spine.

A. Bones of the Trunk.

The trunk is constituted by the vertebral column or spine, the thorax,

and the pelvis.

The spine, columna vertebralis. rachis (pi. 122, fig. S\ 4^^'^'%
fig. 5, A, B, c),

is placed at the posterior part of the trunk, and consists of twenty-eight or

twenty-nine pieces. Of these, twenty-four are called true vertebrae, and

connected by ligaments so as to form one strong but flexible column. The
twenty-fifth piece, reckoning from the head, is the sacrum, and is inserted

between the ossa innominata ; the remaining three or four constitute the

OS coccyx, and in their imperfect form represent the caudal vertebrae or tail

of other vertebrate animals.

Each vertebra consists of a body, and of several projections or processes.

The body occupies the anterior central part ; it is thick a,nd spongy, and

rather circular or oval ; its upper and lower surfaces are flat or slightly

concave, and give attachment to the inter-vertebral ligaments. The mar-

gin of each is tipped with a compact white substance, and the lower surface

is rather larger than the upper. Anteriorly it is transversely convex and

grooved horizontally, particularly on either side, and is likewise very

porous. Posteriorly it is concave, so as to form part of the spinal canal or

foramen. This surface is perforated by large foramina for the escape of the

venous canals which ramify through the bone. The processes of each ver-

tebra are nine, two lateral or the laminae, two transverse, four oblique or

articulating, and one spinous.

The lateral processes, or laminae, arise one on each side, by a sort of pedicle,

from the posterior part of the body ; they pass backwards, bounding the

sides of the spinal hole, and unite posteriorly in the spinous process ; they

are broad behind, but narrow where they join the body, being grooved out

above and below into a notch. The inferior of these is the larger. The
laminae form the lateral and posterior portions of the spinal arch or forameft

for the spinal cord. The roots of these laminae, or the pedicles, are con-

sidered by some as separate portions ; they form the common point of

support for the other processes, and separate the superior from the inferior

notch. These notches, where the vertebrae are joined, form the inter-ver-

tebral holes for the passage of the spinal nerves.

Tlie spinous process is the most projecting p^rt of the vertebra in the

posterior median line
;
its base is bifurcated, and passes into the two laminae;

its apex generally ends in a point or tubercle. The whole series of these

processes presents the longitudinal prominent crest posteriorly, named spine.

Each process receives the insertion of tendons, and serves as a lever for the

extensor muscles of the column.

The transverse processes arise from the roots of the laminae, or rather

from the pedicles, and are directed outwards on each side ; they serve for

the attachment of tendons, and in the dorsal region they also support the

ribs.
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The articular or oblique processes are four in number; they arise fi*om the

roots of the transverse processes or from the pedicles; two ascend, two

descend. They are covered with cartilage, and articulate with the corre-

sponding processes of the adjacent vertebne. The two superior are directed

more or less backward, and the two inferior more or less forward; their

direction is rather vertical or contrary to that of the surface of the bodies,

beyond the level of which they extend, so that their articulations correspond

to the inter-vertebral ligaments.

The spinal hole or canal is bounded by the body and processes ; it is more

or less triangular.

The vertebrae are divided into three sets, all differing in size and shape.

The first set reckoned from below is the lumbar {pi. 122, Jig. 5 c), consisting

of the five bones immediately above the sacrum and at the lower extremity

of the column. They are the largest of all. The dorsal (Jig. 5 b) are twelve

in number, and are situated above the lumbar. They are intermediate in

size between the lumbar and the cervical. On each side of the body of a

dorsal vertebra there is a notch in the upper and lower margin. When two

vertebrae are conjoined, the inferior notch of one is in apposition with the

superior notch of the vertebra beneath, and the two notches together con-

stitute an oval depression for the head of a rib.

The cervical vertebrce {Jig. 5 a), seven in number, are the smallest of all,

and occupy the top of the column. The first or uppermost of all is called

the atlas {pi. 123, Jigs. 35, 36) ; it consists merely of a bony ring, without a

distinct bod}^ or spinous process. The laminae are thick and round behind,

but near the articulating processes they are flattened and grooved abo\'e

for the vertebral artery and first cervical nerve, and below for the second

cervical nerve. Before these notches are the articular processes, which

receive the occipital condyles. The second vertebra of the neck is knovrn

as epistropheus {Jig. 37). It is remarkable for the depth of its body, from

the upper part of which rises a large round dentiform {odontoid) process

{Jig. 37 ^), the fore part of which is received into the small articulating cavity

on the anterior arch of the atlas, while posteriorly it presents a small, smooth

convexity, which moves against the smooth surface of the transverse liga-

ment of the atlas.

PI. 123, Jig. 35, the atlas from above: 1. Superior articular surface for

the occipital condyles; 2. Posterior, and 3, anterior arch, \\T.th their respective

tubercles ; 4. Transverse process ; 5. Spinal hole.

Fig. 36, the atlas from below : 1. Inferior surfaces for articulating with

second cervical vertebra ; 2. Articulating surface for the odontoid process

of the epistropheus.

Fig. 37, the second cervical vertebra (epistropheus) from behind : \

the body
; ^ odontoid process

;
^, superior oblique process ;

', transverse

process. Fig. 38, the same from the side : \ hodj ;
"*, odontoid process

;

®, superior oblique process or articulating surface ; *, transverse process

;

% spinous process.

Fig. 39. A cervical vertebra from above :
^'

^, body ; ", transverse pro-

cess
;

*, oblique process
; \ arch ; ', spinous process.
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PI. 123,^0-. 40. A dorsal vertebra from the side: \ body; ^, articulating

face for the head of a rib ; ^, intervertebral notch ; ", oblique process

;

*, transverse process ;
^, spinous process.

Fig. 41. A lumbar vertebra from above : \ transverse process ;
^, oblique

process ; ^, spinous process. Fig. 42. The same from the side : \ inferior

oblique process.

The sacrum {figs. 43, 44) is a broad flattened triangular bone, concave

anteriorly, convex posteriorly, inserted like a wedge between the two ossa

innominata, and articulating with the lumbar vertebra above, with the

coccyx below. In the young skeleton it is clearly seen to consist of five

distinct vertebra?, which become fused together or anchylosed with age,

always, however, leaving traces of the original separation, especially on the

anterior face. In fact, all the elements of true vertebrae are here present,

although in no high condition of development. The upper anterior pro-

jecting edge of the sacrum is termed the promontory^ behind which is the

triangular aperture of the sacral or spinal canal. On either side of this

canal is the oblique or articular process. The inferior extremity of the

sacrum, or the apex, is directed downwards, sometimes a little forwards ; it

presents a small transverse, oval, convex surface, for articulation with the

coccyx. The anterior concave surface is marked by four transverse lines

{fig. 43 ^), at the extremities of which on each side are four large holes (the

anterior sacral). These transmit the anterior sacral nerves, veins, and arte-

ries. The posterior surface is roughened by four horizontal eminences in

the median line, corresponding with the spinous processes. On each side

of this median ridge is a rough groove, in which are four posterior sacral

foramina {fig. 4A ^), which transmit the" posterior sacral nerves and some

bloodvessels. The inferior extremity of the sacral canal is bounded poste-

riorly by a ligament, and laterally by two tubercles, cornua sacralia^ which

descend to meet similar processes from the coccyx.

The ossa coccygis or coccyx {pi. 122, fig. 31) correspond to the caudal

vertebrae of animals. They consist of three or four, rarely of five pieces,

which in the young are divisible iuto three parts, while in the adult

they are united into one or two. Considering the combination into one

piece, this in the adult is of triangular shape, serving to prolong ante-

riorly the curve of the sacrum {fig. 5 ^). The base above is broad, and

bounded by two cornua {fig. 31 ^), which interlock with those of the

sacrum.

B. Articulations and Ligaments of the Spine.

Articulation of the head with the spine {articulus capitis). This is a

double arthrodia, the condyles of the occipital bone being received into the

superior oblique processes of the atlas. The motion is quite limited, and

restricted almost entirely to a forward and backward movement of the

head. The capsular ligament on each side arises from the circumference of

the condyle, and is inserted into the circumference of the glenoid cavity of

the atlas. The interior of each capsule is lined by a synovial membrane.

Anterior and posterior occipito-a tlantal ligaments {pi 124:, fig 4\ fig.
6^'^)
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arise from the edges of the foramen magnum, and are inserted into the

upper border of the atlas before and behind its oblique processes. The

lateral ligaments extend as strong cords from the transverse processes of the

occipital bone to those of the atlas.

Between the atlas and occiput, as already remarked, scarcely any motion

but that of flexion and extension can occur. The turning of the head, or

the horizontal motion, takes place between the first and second vertebrae

(the atlas and epistropheus). To this end, the articular extremity of the

odontoid process rests on a depression on the posterior border of the ante-

rior arch of the atlas. It is held in this position by a capsular ligament,

but for the sake of greater security a strong, straight ligament (the trans-

versal) extends behind it from one side of the atlas to the other. The

neck of the odontoid process is thus inclosed in a circular collar, formed by

the arch of the atlas in front and the transverse ligament behind, in which

it can rotate like a pivot, being held most securely in its place {pi. 124,

Hg. 7
'). The importance of this ligament is very great ; in cases where it

has become softened by disease, and ruptured, death has been instanta-

neous ;
the head falling forw^ard and the odontoid process projecting back-

ward, has either compressed or pierced the medulla oblongata. An addi-

tional security against dislocation is furnished by the moderator or check

ligaments, lig. suspensorium dentis epistropltei {Jig. 7
^'

'), which arise one

from each side of the odontoid process, and are inserted into a depression

on the inner side of each occipital condyle. The two ligaments are usually

united by a fasciculus whicli passes above the summit of the odontoid

process. In addition we find a ligament, the middle occipito-axoid or app)a-

ratus ligamentosus {fg. 5 ^), extending from the inner surface of the basilar

process of the occipital bone beneath the dura mater, and passing through

the foramen occipitale, to be inserted into the superior part of the trans-

verse ligament of the atlas, and below this into the bodies of the second,

third, and fourth vertebrae.

In addition to the ligament extending between the head and first and

second cervical vertebrae, there are others which either extend continu-

ously along the entire spine, or are repeated between each contiguous pair

of vertebrae. These may be distinguished into two sets : those whicli unite

the bodies, and those uniting the processes. The first comprise the ante-

rior and posterior common vertebral ligaments and the intervertebral fibro-

cartilages or ligaments ; the second set include the capsules and synovial

membranes of the oblique processes, the infra-spinous or yellow ligaments,

the inter-spinous, the supra-spinous, and the inter-transverse. The bodies

of the vertebrae are united by an anterior, a posterior, and an intervertebral

ligament.

The anterior vertebral ligament {pi. 124:, fg. 4^") is a strong band of fibres

extending from the atlas to the sacrum along the anterior face of the spine,

and adhering strongly to the bones, particularlv to their edges and to the

intervertebral substances. Its object is to attach the vertebrae together, to

strengthen the intervertebral ligaments, and to oppose excessive extension

of the column.
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The posterior vertebral ligament {pi. 124, fg. 7 *), in part a prolongation of

the apparatus ligamentosus, extends down the back part of the bodies of

the vertebrae, along the front of the spinal canal. It adheres more closely

to the edges of the vertebrae and to the intervertebral ligaments than to the

middle of each vertebra, and runs out in the sacral canal. Its object is to

give strength to the spine by opposing too much flexion of the column.

The intervertebral ligaments {fg. 10 '
") are placed between the bodies of

all the vertebrae except of the first and second. They are fibro-cartilages,

partaking both of cartilage and ligament in their character. Their union

above and below to the flat surfaces of the vertebrae is so intimate, that

maceration or boiling alone can separate them completely ; and their own
strength and cohesion surpass that of even the bones themselves, the bone

breaking before the ligament can be ruptured or torn from its attachment.

In the neck and loins they are thicker in front than behind, the contrary

being the case in the back ; this causes much of the peculiar curvature of

the spine.

The obhque or articulating processes of the vertebrae are connected by
synovial membranes and by ligamentous capsules extending irregularly

around these so as to form imperfect capsular ligaments.

The ligamenta subflava {fg.
11

') are situated between the back parts of

the plates or the arches of the vertebrae ; they close the intervals between

them, and thus complete the back .part of the spinal canal. The name is

derived from their yellow color.* The supraspinous ligament (fig. 12^)

extends in the median line from the occiput to the sacrum, connecting the

extremities of the spinous processes. The cervical portion is usually

considered as a distinct portion under the name of ligamentum nuchce^

attached above to the occipital bone, below to the last cervical spine, and

intermediately by distinct slips to all the cervical spines except that of the

atlas. The interspinous ligaments {fig. 12 '") are fibrous membranes placed

vertically, and filling the space between the spinous process. The ini^r-

transverse ligaments are ligamentous fibres extending between the transverse

processes.

4. Special Anatomy of the Thorax.

A. Banes of the Thorax.

The thorax is constituted posteriorly by the twelve dorsal vertebrae,

laterally by the twelve pairs of ribs, and anteriorly by the costal cartilages

and sternum.

The sternum or breast hone {pi. 122, fig. 8, h) is situated in the anterior

portion of the thorax, in its median line. The anterior surface is flat or

slightly convex, and is marked b}^ transverse lines which indicate an

original division into six pieces. Of these lines the two uppermost are

most prominent. The posterior surface is smooth and slightly concave.

The superior or cervical end is thick and broad, and very concave trans-

versely. In the adult, it consists of three distinct divisions, the upper of
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which, having attached to it the clavicle and the first and half of the second

rib, is known as the manubrium. The middle piece, or gladiolus, presents

six notches on each side: The inferior extremity is known as the xiplioid

process: this is thin and cartilaginous, expanded towards the extremity,

where it is rounded, pointed, or bifid. There is frequently a perforation

in the centre.

The ribs, costce {pi. 122, figs. 3, 4, and 5), are twelve in number on each

side. They extend in an arched manner from the vertebrae towards the

sternum, to which the seven superior pairs are attached by separate carti-

lages. These are the true or vertebra-sternal ribs. The five inferior pairs

do not reach the sternum, but are connected anteriorly with each other and

to the cartilages of the last true rib; they are known as false or vertebro-costal

or asternal ribs. The two last pairs are sometimes Cd^W^di floating or vertebral

ribs. The length of the ribs gradually increases from the first to the eighth

pairs, then diminishes again to the last. The external surface of the body
is smooth and convex ;

the internal is concave. The upper border is round

.and smooth, and gives attachment to the intercostal muscles. The inferior

border is thin and marked Avith a groove on the inner side ; its edges give

attachment to the intercostal muscles, while in the groove are lodged the

intercostal vessels.

The posterior end of a rib presents a head, neck, and tuberosity. The
head is round and divided by a ridge into two articular surfaces, the inferior

of which is the larger ; these are received into the depressions in the dorsal

•vertebrae : an interarticular ligament is attached to the middle ridge. The
head is supported by the neck, which lies in front of the transverse process,

to which its posterior surface is connected by a ligament. Beyond or exter-

nal to the neck is the tubercle, which looks backwards and downwards, and

is divided into two portions. Of these, the internal is smooth for articulation

with the transverse process of the inferior of the two vertebrae, to whose

bodies the head of the rib is connected. The external is rough for the

insertion of a ligament.

The cartilages which connect the ribs with the sternum must be con-

sidered as part of the skeleton. They are twelve in number on each side,

and of nearly the same form as the shafts of the ribs. They serve to give

great strength and elasticity to the thorax, and permit the free play required

by the lungs and heart.

B. Articidations arid Ligaments of the Thorax.

The head of each rib is secured to the vertebrae by an anterior or stellate

ligament, an interarticular, and two synovial membranes. The tubercle is

secured in its socket by a synovial membrane, and by an external posterior

and an anterior or internal costo-transverse ligament.

The capsular, stellate, or anterior ligament {pi. 126, fig.
1") arises from the

front of the head of the rib, and thence extends over the two synovial

membranes in a radiated manner, and is inserted by three bands, one into

the sides of the vertebrae above and below, and the third into the inter-

vertebral substance. The interarticular ligament {fig. 1') arises from the
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projecting ridge on the articular surface of the rib, and is inserted into the

cavity in the intervertebral substance into which the head is received ; it

separates the two synovial membranes.

In respect to the attachments of the tubercle, the external or posterior

costo-transverse ligament {i^l. 125^ Jig. 2^") arises from the posterior surface of

the extremity of the transverse process
;
passes outwards and is inserted

into the rough, non-articular portion of the tubercle of the corresponding

rib. It exists on all the ribs. The middle costo-transverse ligament {fig.
2

")

connects the back part of the rib with the front of the corresponding trans-

verse process. The anterior or inteimal costo-transverse ligament {fig. 2 "),

Avanting in the first and twelfth ribs, arises from the lower border of the

transverse process, and is inserted into the crest on the upper edge of the

rib beneath.

The cartilages of the ribs at their costal ends are convex, and are very

closely united to the concave surfaces in the extremities of the bones by a

sort of gomphosis. The articular ends of the cartilages are attached to the

sternum by radiating ligaments, known as anterior^ posterior^ superior^ and
inferior sterno-costal {pi. 124:, fig. 14^, and pi. 12b, Jig. 3).

5. Special Anatomy of the Supekior Exteemities.

A. Bones ofi the Superior Extremities,

Each superior extremity consists of the shoulder, arm, forearm, wrist,

and hand : the whole limb comprises thirty-two bones, the sesamoid not

included. The shoulder is composed of the clavicle and scapula; the arm,

of the humerus ; the forearm, of the radius and ulna ; the carpus, or wrist,

of the eight small carpal bones ;
and the hand, of five metacarpal and four-

teen phalangeal bones.

The clavicle, or collar hone {pi, 122, fig.
3

'), is a long bone extending from

the summit of the sternum obliquely across the first rib, upwards, back-

wards, and outwards to the acromion process of the scapula. It is curved

like an italic f, and presents two extremities and a body or shaft. The
sternal end is a thick, triangular, articulating surface, with the circumference

roughened for the attachment of ligaments. The body is rounded in the

middle and flattened towards the extremities. The acromial end is rough

above and below, and at its termination presents a small articulating sur-

face for the acromion scapulas. The clavicle serves to support the scapula,

and to prevent it from falling too far forwards or inwards ; it serves as a

fixed point for certain muscles, and it protects the vessels and nerves of the

upper extremity.

The scapula, or shoulder blade {filgs. 4^, 10, 11, 12), is situated at the

upper, lateral, and posterior part of the chest, and extends from the

second to the seventh rib. It is irregularly flat and triangular, present-

ing an internal and external surface, three edges, and three angles. The

internal or anterior surface {fig. 11) is slightly concave, and divided by

three or four prominent lines into several broad grooves filled by the fasci-
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culi of the subscapular muscle. Above and below these is a smooth flat

surface for the attachment of the serratus magnus. The external or pos-

terior surface or dorsum (pi. 122, fg. 10) is convex, and divided into two

unequal parts by a ridge or spine (fig. 10"). This spine, arising gradually

from the margin of the scapula, increases in height as it proceeds forward,

and becoming flattened above and below. It terminates in an eminence

named the acromion process (fig. 10^). The external surface of this process

is roughened, while near the apex is seen the articulation with the clavicle.

Above the spine is the supra-spinatus fossa, filled by the supra-spinous

muscle. The infra-spinatus fossa, below the spine, is larger. In the supe-

rior border or costa of the scapula is seen a notch, the supra-scapular

(fig. 10"), converted into a foramen by ligaments; through this passes the

supra-scapular nerve. From the anterior part of this border, in front of the

notch, there arises the coracoid process (figs. 10^, 11^); this overhangs

the upper and inner part of the glenoid cavity. The base of the scapula,

or the posterior border, is the longest margin of the bone. The anterior,

inferior, external, or axillary costa (fig.
12

') leads from the glenoid cavity,

this being situated at the convergence of the two costoe. The glenoid

cavity (fig.
12 '') is supported on a contracted neck ; it consists of a shallow

concavity, in which plaj's the head of the humerus. In life or the fresh

subject, this cavity is deepened by the fibrous glenoid ligament.

The arm is composed solely of the humerus or brachium (pi. 122^ fig. 3 c).

It is the longest and largest bone in the upper extremity, and presents a

body or shaft, with two extremities. The upper or scapular extremity is

the larger, and consists of the head, neck, and two tubercles. The head

(fig. 13) is hemispherical, inclined upwards, inwards, and backwards ; it is

smooth, and covered Avith cartilage for articulating with the glenoid cavity

of the scapula. The iiecJc is the slightly contracted line or furrow round

the head ; it is roughened for the attachment of the capsular ligament. The
tuberosities are two, the greater (fig. 3 "*) and the lesser (fig. 3 ^). Between

these tubercles is the deep groove for the long tendon of the biceps muscle.

The bochj or shaft of the humerus is thick and round above, twisted in the

middle, expanded and somewhat triangular below. The lower extremity

of the humerus (fig. l-I) is flattened, elongated transversely, and twisted a

little forwards. It presents internally the internal condyle (fig. 3^), which

is very prominent; externally is the external condyle (fig. 3 ^), not so promi-

nent as the internal, and situated lower down. Between and below these

condyles is a series of articulating eminences and depa-essions, partly turned

forwards : they consist externally of a small round head of the radius,

internal to which is a slight depression, corresponding to the margin of the

radius. Internal to this is a sharp semicircular ridge, extending round the

lower end of the bone, separating the radius and ulna. Next comes the

trochlea^ for articulation Avith the ulna. At the anterior extremity of this

trochlea is a depression for the reception of the coronoid process, and at the

posterior is another, for receiving the olecranon process of the ulna. The
bone between these two depressions is thin and transparent, and sometimes

deficient by absorption.
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The forearm {pi. 122, fig. o, d) is composed of the ulna and radius.

Of these, the uhia or cubitus {figs. 3^, 15^) is situated at the inner side

of the forearm, forming the principal part of the elbow ; it does not directly

enter into the wrist joint, but falls a little short of it below; it is divided

into the body and two extremities. The upper extremity is the larger, and

presents two processes and an intervening cavity. The posterior process,

or the olecranon {figs, 16, 17, and 18), is the highest part of the bone

:

posteriorly it is smooth ; anteriorly it is also smooth, and covered with car-

tilage. The coronoid process {fig. VI'') is anterior and inferior to the

preceding. Externally it is hollowed out into the lesser sigmoid cavity

{fig. 17 ^) which receives the head of the radius ; superiorly it leads into

the great sigmoid cavity {fig. 16^) which moves on the trochlea of the

humerus in flexion and extension of the forearm ; the profile of this cavity

resembles the letter C. The lower or carpal end {fig.
21'''") is small and

round, with two eminences. The external is named the head; it is round,

and covered with cartilage, and received into the cavity in the inner border

of the radius. The internal eminence, or styloid process {fig. 21 ^), is more

prominent, and on a level with the posterior surface of the bone. The ulna

articulates above with the humerus and radius, and below with the radius

and interarticular cartilage.

The radius {figs. 3", 15^) is shorter than the ulna, and, while only

accessory as a rotating bone in the elbow, it is the principal bone in the

carpal joint. It is divided into the body and two extremities. The upper

or humeral end presents a head, neck, and tubercle. The head {fig.
19

')

is a circular superficial cavity, with the surface and circumference covered

with cartilage, the former to articulate with the small head of the humerus,

the latter with the sigmoid cavity of the ulna and with the annular ligament.

The neck {fig. 19^) is nearly an inch long, descends obliquely inwards, and

is contracted and circular. At its lower extremity, Avhere it joins the shaft,

is the tubercle {fig. 19 ^). The body or shaft is somewhat triangular, and pre-

sents three surfaces, separated by three margins or angles. The lower or

carpal end of the radius is irregularly square
;

its anterior prominent edge

gives attachment to the anterior carpal ligament. Posteriorly there are

seen three grooves : one nearly in the middle line, the second at the ulnar

side of this, and the third on the radial side. The styloid process is the

. inferior extremity of the radius ; from its point arises the external lateral

ligament of the wrist.

The hand {pi. 122, fig. 3 E
;
^?. 123, figs. 46 and 47) consists of the carpus,

metacarpus, and phalanges ; twenty-seven bones in all.

The carpus is composed of eight bones, arranged in two rows : the first

row consists of the scaphoid, lunar, cuneiform, and pisiform ; the second of

the trapezium, trapezoid, magnum, and unciforme ; enumerating them from

the radial to the ulnar side, or from without inwards.

The scaphoides or navicular bone {pi. 12^^ fig. 47^). This is the largest

in the upper row, and is situated at its outer or radial side. It presents four

articular surfaces, by which it articulates with the radius, the trapezium, the

trapezoid, the lunar, and the magnum. The lunare or semicircular bone
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[pi. 123, fig.
47^) is smaller than the scaphoid. It also has four articular sur-

faces, for articulation with the radius, the os magnum, unciforme, scaphoides,

and cuneiforme. ^\\Q^cu7ieiforme or pyramidal hone {fig. 47") is wedge-

shaped, with the base looking outwards, and articulating with the lunare.

Its other articulations are to the unciforme and pisiforme. The pisiforme is

pea-shaped, and the smallest bone in the carpus, at the upper and inner part

of which it is placed. It articulates with the cuneiforme by a small circular

surface. The trapezium (fig.
47

') is the most external of the second row

of the carpus ; it meets the scaphoid, the trapezoid, and the first and second

metacarpal bones. The trapezoides {fig. 47 ^) is less in size than the latter

;

it articulates with the scaphoid, the trapezium, the magnum, and the second

metacarpal. The os magnum {fig. 47^) is the largest bone in the wrist. It

supports the second, third, and fourth metacarpal bones, and joins the

scaphoid, the lunar, the trapezoid, and the unciform bones. The unciform

hone {fig. 47
") is next in size to the magnum. Situated at the lower and

inner part of the carpus, it articulates with the fourth and fifth metacarpal

bones ; also with the lunar, the magnum, and the cuneiform.

The metacarpal hones belong to the class of long bones. They are five

in number {fig. 46^), and are nearly parallel with each other. All are con-

cave on the palmar surface, convex on the dorsal, and large at each extre-

mity. The posterior or carpal end is of rather irregular figure*, the anterior

presents a round head. They are articulated anteriorly with the bases of

the first phalanges, and are flattened at the sides for the attachment of liga-

ments.

The fingers are composed each of three phalanges, except the thumb,

which has but two. The first, or those nearest the carpus, are largest; next

come the middle ; the third row being the smallest. The posterior convex

surface of the last, or ungual phalanx, supports the nail. On the fore part

of the articulation between the metacarpal bones and the first phalanx of

the thumb, there are generally two small sesamoid hones. These, with

their analogues occurring in various situations in the body, do not properly

belong to the osseous system, being rather accessories to the tendons of

muscles.

B, Articulations and Ligaments of the Superior Extremities.

The ligaments of the superior extremities comprise, 1. Those which

connect the clavicle with the sternum ; 2. Those connecting the clavicle

with the scapula; 3. Those proper to the scapula ; 4. Those connecting the

humerus with the scapula; 5. Those connecting the bones of the elbow

joint; 6. Those of the wrist joint with those of the inferior radio-ulnar;

7. Those of the metacarpus; 8. Those of the phalanges of the fingers;

9. Those connecting the metacarpus and the phalanges.

1. Sterno-clavicular Articulation. This articulation {pi 125, figs.

8, 9, 19) is arthrodial, and is secured by an anterior, posterior, inferior, and

inter-clavicular ligament, as also by an inter-articular cartilage and two

synovial membranes.

The anterior sterno-clavicular ligament arises fi-om the end of the cla-
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vicle, descends inwards, and is inserted into the fore part of the sternum.

The posterior ligament takes a course behind the joint, parallel to the pre-

ceding, and adheres to the joint, restin r upon the sterno-hyoid muscle.

These two ligaments {^^l 125, Jig. 8\fig. 9^) are so expanded over the joint

as to resemble a capsular or orbicular ligament.

The inferior costo-clavicular or rhomboid ligament {fig, 9 ^) passes from the

lower surface of the sternal end of the clavicle downwards, forwards, and

inwards, and is inserted into the cartilage of the first rib ; it closes the angle

between it and the clavicle.

The inter-clavicular ligament {fig. 8 '% fig. 9 ^) extends from the posterior

surface of one clavicle to the other ; its lower border is generally attached

to the posterior lip of the sternum. Its office is to connect the clavicles

with each other and with the sternum. The inter-articular cartilage {fig.
9")

is nearly circular, very thin, and often perforated in the centre. On each

side is a dry synovial membrane.

2. SCAPULO-CLAVICULAR ARTICULATION. The oval end of the clavicle

is connected with that of the acromion process by a plain arthrodial joint,

which is secured by a superior and an inferior acromio-clavicular ligament

{fig. 10'). These are attached to the surfaces of each bone, and being

united or continuous both before and behind, the joint may be considered

as a strong orbicular ligament. The coraco-acromial ligament really consists

of two, the conoid {fig. 10^) and the trapezoid {fig. 10^). The former is pos-

terior and the smaller of the two ; and while united posteriorly and exter-

nally, anteriorly they are very distinct.

3. Proper Ligaments of the Scapula. These are two in number, an

anterior and a posterior. The anterior.^ deltoid, or coraco-acromial ligament

{fijg.
10") arises from the coracoid process, passes upwards, and is inserted

into the point of the acromial process. The posterior or coracoid ligament

arises from the superior costa of the scapula behind the notch, passes for-

wards, and is inserted into the base of the coracoid process ; it converts the

notch into a foramen. When this ligament is wanting, as is sometimes the

case, the notch is completed into a hole by bone.

4. Humero-scapular or Shoulder Articulation. This joint is a ball

and socket {enarthrodia), with the head of the humerus retained in the

glenoid cavity by the capsular, the coraco-humeral or accessory, and the

glenoid ligaments, and a synovial membrane.

The glenoid ligament adheres to the margin of the glenoid cavity, and

deepens the socket for the head of the humerus : it is partly continuous

with or derived from the long tendon of the biceps muscle. The capsular

ligament {fig. 10') arises around the head of the scapula, and increasing in

size, encircles the head of the humerus, and is inserted into its neck and

prolonged on the periosteum. It derives great strength from the tendons

of the four capsular muscles which cover and are identified with it. The

coraco-humeral or accessory ligament extends obliquely downwards and out-

wards from the coracoid process to the anterior part of the great tuberosity.

The synovial membrane is reflected over the glenoid surface around the

glenoid ligament.
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O. HUMERO-CUBITAL ARTICULATION, OR THE ElBOW JoINT. In tllis, onc

of the most perfect of the ginglymoid or hinge joints, the opposed extremi-

ties of the humerus, uhia, and radius mutually receive each other, and are

attached together by an external and internal lateral, and by an anterior

and posterior ligament. There is no distinct capsular ligament, although

the aggregate of these may be considered as such.

The external lateral ligament {pi. 128, Jig. 8 '^) arises from the external

condyle, and is inserted into the posterior and external part of the annular

ligament of the radius. This ligament is confounded with the tendons of

certain muscles. The internal lateral ligament {pi. 125, Jig. 15 ') arises from

the inner condyle, and is inserted in a radiated manner into the inner mar-

gin of the great sigmoid cavity of the ulna, between the coronoid and

olecranon processes. It adheres to the synovial membrane, and, with the

other lateral ligament, strengthens the articulation.

The anterior ligament {Jig. 12
') consists of thin fibres arising chiefly from

above the internal condyle and the coronoid depression on the fore part

of the humerus. Some are inserted into the annular ligament of the

radius, others into the coronoid process, while the remainder are lost on

the synovial membrane. The fibres of the posterior ligament extend chiefly

in a transverse direction from one condyle and one lateral ligament to the

other.

The articulations bet^veen the radius and ulna are two in number, one

superior, another inferior. The shafts of the two bones are also connected

by the interosseous ligament {Jig. 16'). In the superior articulation the

head of the radius is received into the lesser sigmoid cavity of the ulna, and

is retained in it by the following ligament.

The annular ligament {Jigs. 16^, 11^) forms about three fourths of a

circle, the lesser sigmoid depression completing it. It arises from the

anterior, and is inserted into the posterior border of the lesser sigmoid

cavity of the ulna. It is lined by the synovial membrane of the joint;

it encircles the head and neck of the radius in the same manner as

the transverse ligament of the atlas confines the odontoid process of the

axis.

The oblique ligament arises from the root of the coronoid process of the

ulna, and is inserted into the inner side of the radius below its tubercle.

In the inferior radio-ulnar articulation, the round head of the ulna is

received into the sigmoid cavity of the radius, and retained in it by a loose

synovial membrane or the sacciform, ligament {pi. 126, Jig. 1 \ which is

covered before and behind by some ligamentous fibres, forming an imper-

fect capsule, and passing from the radius to the ulna. The opposed edges

of the shafts of both radius and ulna are connected by a thin aponeurosis

called the interosseous membrane or ligament {pi. 12b, Jig. 16' "). It is not

made very tense in any position of the limb, and serves to give attachment

to muscles.

6. Kadio-carpal Articulations, or the Wrist Joint. In this joint,

which is of great transverse extent, the lower end of the radius and the

inter-articular cartilage form a socket for the scaphoid, lunar, and cuneiform
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bones : the two former are received into the radius ; the latter corresponds

to the fibro-cartilage which separates it from the ulna, and excludes this

bone from the joint. The wrist joint is secured by an external and internal

lateral, by a posterior and anterior ligament, and by a synovial membrane.

. The external lateral or radio-carpal ligament arises from the styloid process

of the radius, and is inserted into the scaphoid bone. The internal lateral

or ulno-carpal ligament arises from the styloid process of the ulna, extends

obliquely downwards and forwards, and is inserted into the cuneiform and

pisiform bones. The anterior and posterior ligaments descend from the radius

and interarticular cartilage anteriorly and posteriorly, and are inserted into

the superior row of the carpus. These two ligaments, with the two

lateral, constitute the capsular ligament of some authors {jpl, Vl^^ jigs, l^'^'*,

7. Articulations of the Bones of the Carpus. The bones of the

carpus are arranged in two rows, between which a certain degree of motion

takes place, very little, however, between the individual bones in either

row. The bones of the first row are connected by interosseous ligaments^

consisting of dense tissue placed between the upper border of the scaphoid

and lunar, and lunar and cuneiform. They range on a level with the

carpal convexity of the bones. The dorsal and palmar ligaments consist

of strong bands, which run in different directions from one bone to another.

The four bones of the second row of the carpus, like those of the first, are

connected by interosseous substance and by dorsal and palmar bands.

The bones of the entire carpus are connected with each other by the annu-

lar ligament which preserves the arched form of the carpus.

8. Articulations between the Carpus and Metacarpus. The five

metacarpal bones present two series of articulations, the posterior or carpo-

metacarpal, and the anterior or metacarpo-phalangeal. In the former, the

carpal ends of the four internal metacarpal are joined to the lower row of

the carpus by nearly plane surfaces, and are secured before and behind by

transverse and oblique fibrous bands, which cover the synovial membranes

and are called dorsal^ palmar^ and interosseous. Across the upper and lower

extremities of the metacarpus pass ligaments {fig. 1^'^), whose object is to

give compactness to the hand.

9. Articulations between the Metacarpus and the Phalanges.

These joints are furnished with capsular ligaments and synovial membranes

{figs. 3, 4, 5) There are also strong lateral ligaments.

6. Special Anatomy of the Inferior Extremities.

A. Bones of the Inferior Extremities.

To the lower extremities belong the pelvis, the thigh, the leg, and the

foot, subdivided into the tarsus, metatarsus, and phalanges. The pelvis

consists of four bones, the ossa innominata, the sacrum, a bone of the spine,

and the coccyx ; the thigh of one, the femur ; the leg of three, the patella,

the tibia, and the fibula ; the tarsus of seven, the astragalus, the calcaneum,
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cuboid, scaphoid, and three cuneiform; the metatarsus of five, and tlie toes.

of fourteen : thirty-two bones in all.

1. The Pelvis {pi 122, Jig. 3, k k, pi 123, figs. 43, 45) is the irregular, .

circular shaped, bony ring at the lower end of the trunk, formed by the

sacrum and coccyx posteriorly, and by the ossa innominata laterally and

anteriorly; it contains some of the abdominal viscera and many of the.

urinary and generative organs ; it also supports the spinal column above,

and transmits the weight to the thigh bones, on which it rests below. The
sacrum and coccyx have already been described. As each os innominatum.

{pi 122, fig. 3, k) is divisible in early life into three bones, the ilium,

ischium, and pubes, uniting to form the socket for the head of the thigh

bone, we shall first consider these separately, and then as united into one

bone, as in the adult.

a. The individual hones of the Pelvis. The os ilium {pi. 123, fig. 43")

is situated at the upper and outer part of the pelvis, and forms that projec-

tion commonly called the hip. It is broad, flat, and triangular, the base

above bounded by a semicircular crest, which ends before and behind in

processes or tubercles named spinous ; the apex below forming the upper

and outer part of the acetabulum or socket ; it maybe divided into the.

body, ala, and processes. The body is the inferior narrowed portion; the

ala is the broad, fan-like, semicircular portion which ascends from the body*

inclining outwards and a little forwards ; the external surface, or dorsum^ is

rough and irregularly convex and concave, with a considerable concavity

above the acetabulum (external ilia fossa) and two curved semicircular

lines, a superior and an inferior. The internal surface of the ala is divided

into three parts : one, superior and anterior, is the iliac fi)ssa ; the second

forms about the posterior third of the bone ; and the third is smooth and

small, and is the only portion of the ilium that enters into the side of the

true pelvis. It is separated from the iliac fossa by a rounded edge (called

the ilio-pectineal line), continuous behind with the promontory of the

sacrum, and before with a sharper ridge on the pubes. The processes of

the ilium are, first, the crest {pi 123, fig. 43^), forming the upper border

of the ala ; second, the anterior superior spine, at the anterior extremity of

this crest ; there is a notch between this and the third process, the anterior^

inferior spine. Internal to this space is a superficial groove, bounded inter-.,

nally by the iliopectineal eminence, which is common to and formed by the

union of the ilium and pubes. Fourth, i\iQ posterior superior spine is the

posterior termination of the crest ; and separated from this by a notch is the
,

fifth process, the posterior inferior spine.

The ischium {pi 122, fi.g.
4^'®) is placed, at the lower, outer, and back

part of the pelvis, and presents a body and processes. The body forms the

outer, lower, and back portion of the acetabulum, constituting more than

two fifths of it. The processes are, first, the spine {fig. 4^), arising from

near the middle of the posterior part, below the sacro-sciatic notch. Be-

tween this and the second process is the pulley round which the tendon of

the obturator muscle turns. This next process is the tuberosity or tuber

ischii {fig. 4*). On this rough and broad process the body rests when in

711



36 ANTHROPOLOGY.

a sitting posture. Between tlie spine and the tuberosity is the lesser sciatic

notch, converted into a foramen by the great sciatic Hgament. The third

process is the ramus, ascending from the tuber forwards and inwards, and

joining the descending ramus of the pubes.

The OS pubis {pi. 112, Jig. 5^) is situated at the anterior part of the pelvis,

and is smaller than the ilium or ischium. It may be divided into the body

and processes. The body is the most external portion, and constitutes the

internal and superior part of the acetabulum. From the body the first pro-

cess, the horizontal ramus, proceeds forwards and outwards, grooved beneath

where it bounds the obturator foramen. At the internal extremity of this

ramus is the second process, the tuberosity or spine. This is a prominent

tubercle, into which Poupart's ligament is inserted. The third process, the

crest, leads transversely inwards from this spine, and at its internal end is

the fourth process, the symphysis. From the lower end of the symphysis

descends the fifth process, the inferior or descending ramus ; this, with the

ramus of the opposite pubes, forms the arch of the pubes ; the outer edge

of the ramus assists in bounding the thyroid hole.

b. The Pelvis as a ivhole. Considering in the next place the pelvis as a

whole, we commence with the acetabulum {pi. 12^, fig. 43^), constituted by
the junction of the bodies of the three bones. It is surrounded by a promi-

nent border with a deep notch or deficiency internally, and two others of

less extent, inferiorly and superiorly. The great notch which is opposite

the thyroid foramen, between the ischium and pubes, is converted into a

foramen by a ligament passing between these two bones. The cotyloid

cavity {fig. 45^) in the acetabulum for the reception of the head of the

thigh bone, is of a hemispherical form, and about two inches and a half in

diameter.

The obturator, or thyroid foramen, is situated at the inner side of the ace-

tabulum and at an inferior level, and is the large anterior hole in the pelvis

bounded by the ischium and pubes.

The superior circumference or base of the pelvis is formed on each side

by the crest of the ilium
;
posteriorly by the promontory of the sacrum,

anteriorly by the iliac spines, ilio-pubal eminences, the intervening grooves,

and the crests and symphysis of the pubic bones. The lower or perineal

circumference (strait, or outlet, of the pelvis) is directed downwards and a

little forwards ; bounded by the rami of the pubes,.the rami and tuberosities

of the ischium, the coccyx, and in the recent state by the sacro-sciatic

ligament of each side. When, as in the artificial skeleton, the latter are

removed, this strait presents three notches : first, the arch of the pubes,

triangular and placed beneath the symphysis ; second and third, the sacro-

sciatic notches between the sacrum and os innominatum of each side.

Each of these is divided into a superior and an inferior by the sciatic

ligaments.

The internal surface of the pelvis is divided into two parts by the ilio-

pectineal line. The upper of these parts, properly part of the abdomen, is

known as the false pelvis, the inferior being the true. The latter is a sort

of curved canal, wider about the centre than at either end ; with smooth
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walls, concave posteriorly from above downwards, concave anteriorly in the

transverse direction, and on either side nearly plane.

The female pelvis {pi. 123, fig. 45) differs from that of the male {fig. 43)

in several particulars : it is wider and larger, but not so deep ; the alae of

the ilium are more expanded, the prominence of the sacrum is less, the

inlet and outlet are rounder and wider, the sacrum is broader and more

concave, the pubic arch more round and open, the symphysis pubis not so

deep, the obturator holes are smaller and more triangular, the sciatic tuber-

osities are directed more outwards, and the acetabula are more distant from

each other; all the bones are more thin and delicate. The male pelvis is

deeper, narrower, and the bones more solid and strong. The peculiarities

in the female pelvis are intimately connected with the functions of par-

turition.

2. The Thigh. This is constituted by but one bone, i\\Q femur (^jZ. 122,

fig. 3 l). This is the longest and strongest bone in the skeleton, and is

proportionally longer in man than in any other animal ; from the pelvis it

is directed obliquely downwards and inwards, this obliquity being greater

in the female than in the male. It consists of the body or shaft, and two

extremities.

The body is slightly twisted, very broad below, and with a rough project-

ing ridge down the posterior face called the linea aspera {fig. 4"). This

divides into two ridges at either end, and above its middle may be seen one

or two holes entering obliquely upwards for transmitting the nutritive ves-

sels of the bone.

The upper or pelvic extremity of the femur presents three eminences, the

head for articulating with the cotyloid cavity, and the trochanters for the

insertion of muscles.

The head {figs. 3'^, 24) is of a globular figure, and forms a considerable

segment of a sphere ; it is directed upwards, inwards, and a little forwards

;

a little below its centre there is a rough oval depression for the insertion of

the round or articular ligament. Excepting this depression, the head is

covered throughout with cartilage ; it is supported by a strong elongated

process of a pyramidal form, the neck {fig. 24), which forms an angle more

or less obtuse with the shaft of the bone. A rough irregular line separates

the head from the neck, beyond which the articular cartilage of the foramen

does not extend. The great trochanter {fig.
3'^) is continuous with the ex-

ternal side of the shaft, and nearly in a line with its axis. It is thick,

rough, and square ; broad and convex externally. Internally it presents a

pit, or digital cavity, which receives the tendons of the external rotators

of the limb. The lesser trochanter
{fig.

3"^') is a conical tubercle at the poste-

rior and inner side of the shaft, much below the level of the great trochanter

and of the base of the neck.

The inferior or tibial end of the femur {fig. 25) is very large and broad,

flattened before and behind, and divided into tw^o eminences or con-

dyles^ which are separated posteriorly by a deep notch. The condyles

articulate with the tibia. The external {figs. 3", 4") is larger, and pro-

jects more forward than the internal ; its articulating surface also is
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broader and ascends higher. An external tuberosity gives attachment to.

the external lateral ligaments of the knee-joint. Beneath it is a groove

which receives the tendon of the poplitaeus muscle when the joint is flexed.

The internal condyle {pL 122, figs. 3 ", 4 '^) is narrower, less prominent before,

but more prolonged behind. On its inner side is the tubercle for the at-

tachment of the internal lateral ligament. The posterior crucial ligament

is attached to the rough outer side. Posteriorly the condyles are separated

by a deep fossa or intercondyloid notch which lodges the crucial ligaments.

Anteriorly they unite in a trochlea or pulley on which the patella moves.

The femur thus articulates superiorly with the pelvis, anteriorly with the

patella, and inferiorly with the tibia.

8. The Leg. The bones of the leg are the patella, tibia, and fibula.

The patella^ rotula, or knee-pan {figs. 3", 6% 22, 23) is a small bone in

front of the knee-joint, triangular or heart-shaped, the base above, the apex
below. The anterior surface is convex and rough, the posterior covered

by cartilage and divided by a vertical ridge into two parts. The patella

slides in the trochlea of the femur; to the upper end the extensor tendons

are attached, while the lower is connected with the tibia by a powerful

ligament.

The tibia^ or shinbone {fig. 3, m), next to the femur, is the longest bone

in the skeleton. It occupies the anterior and inner part of the leg; the

direction, unlike that of the femur, is vertical, and the tibiae of the opposite

sides are parallel. The upper extremity is thick, and expanded from side

to side ; the circumference somewhat circular or oval, convex in front and

on the sides, but slightly grooved behind. The upper or femoral surface

{fig. 26) presents two condyles, or rather glenoid cavities, for articulating

with the femur. The internal is oval, and the deeper of the two ; it is also

larger antero-posteriorly. The external is nearly circular, and very super-

ficial. The two are separated by a spine, which is of a pyramidal form, and

is surmounted by two tubercles ; in and about the spine are inserted the

semi-lunar cartilages and the crucial ligaments.

The body or shaft of the tibia is triangular ; its size diminishes from the

head for about two thirds down ; it then increases somewhat towards the

lower end.

The lower or tarsal end {fig. 27) is somewhat square, with an anterior

convex edge, covered by extensor tendons ; a posterior nearly smooth edge,

traversed by a groove ; externally a concave triangular surface, smooth below

for receiving the lower end of the fibula; internally there is a thick flat-

tened perpendicular process, called the internal malleolus oy ankle {Jig. V').

The fibula {fig.
3'"'") is very slender, and nearly as long as the tibia; it

is placed at the outer side of the leg, nearly vertical, with its lower end

inclined a little forwards ; the superior or femoral end is small and circular,

with a slight cavity forwards, upwards, and inwards, for articulating with

the tuberosity on the external condyle of the tibia ; the lower or tarsal end

is larger than the upper ; it is elongated into a long oval process, the exte?--

nal malleolus or ankle {fig. 4"); the external lateral ligament arises from the

point of this process.
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4. The Foot is composed of twenty-six bones, which are arranged in

three parts, the tarsus, metatarsus, and toes. The bones of the tcirsus {pi.

122, figs. 28, 29, 3'°; pi. V2S, figs. 48 and 49) are seven: astragalus,

calcaneum, navicular, cuboid, and three cuneiform (internal, middle, and

external). These are arranged in two rows, the first embracing the astra-

galus, OS calcis, or calcaneum ; the second row consists of five bones : the

cuboid bone forms it externally alone, but on the inner side it presents two

short transverse rows, the navicular forming the posterior, and the three

cuneiform bones the anterior.

The astragalus {p)l. 123, fig. 48') comes next to the calcaneum in point

of size, and is situated at the upper and middle part of the tarsus, where it

is wedged between the two malleoli ; superiorly it articulates with the tibia,

inferiorly Avith the calcaneum, anteriorly with the scaphoid, and externally

with the fibula

The calcaneum or os calcis {fig. 49
'^

) is the largest bone in the tarsus, at

the lower and posterior part of which it is placed : it is elongated posteriorly

into a process called the heel ; its upper surface presents two articulating

surfaces, the support of the astragalus; the anterior extremity presents an

articular surface for the cuboid bone ; the posterior extremity is roughened

below, for the attachment of the tendo Achillis ; the inferior surface presents

two tul:f!ercles, for the attachment of muscles and ligaments : externally it is

flat, and marked with two shallow grooves, separated by a spine ; internally

it is broad, and hollowed out into an arch, through which pass various

nerves, vessels, and tendons.

The navicular or scaphoid hone {fig. 48 ^) is situated about the middle of

the tarsus, and at its upper and internal part ; of an oval form, its long axis

directed downwards and forwards : the posterior surface forms a superficial

glenoid cavity, for the head of the astragalus ; the anterior surface is convex,

and divided by two vertical ridges into three surfaces, for the three cunei-

form bones ; on the external side there is usually a small flat articular sur-

face, for the cuboid bone ; the scaphoid is connected to the calcaneum by a

strong ligament.

The cuboid hone {fig. 48 '') is situated at the outer and anterior part

of the tarsus, external to the navicular, and anterior to the calcaneum
;

it articulates posteriorly with the calcaneum, internally with the scaphoid

and the external cuneiform, and anteriorly with the fourth and fifth, or the

two external metatarsal bones.

The three wedge-shaped cuneiform hones {fig. 48 *• ^'

") are situated at the

anterior part of the tarsus, between the scaphoid and the three internal

metatarsal bones : the first or internal is the largest, and the middle the

smallest ; the first articulates with the scaphoid, the second metatarsal, and

the second cuneiform ; the second also articulates behind with the scaphoid,

before with the second metatarsal ; the third articulates anteriorly with the

third metatarsal, posteriorly with the scaphoid, internally with the middle

cuneiform and with the second metatarsal, and externally with the cuboid

and with the fourth metatarsal.

The metatarsus {fig. 48 ^) consists of five long bones, parallel, and sepa-
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rated by interosseous spaces : its posterior border is connected to the tarsus

by an irregular transverse line of articulation ; convex forwards, concave

backwards. The first or internal of these bones is shortest and thickest ; its

anterior end supports the great toe. The second is the longest ; its tarsal

end is articulated to the three cuneiform bones. The third is a little shorter

than the second ; its base rests on the third cuneiform bone. The fourth

is still shorter ; it rests on the cuboid bone, and touches the third cuneiform.

The fifth is shortest, excepting the first ; it rests on the cuboid bone, with a

styloid process externally for the insertion of a muscle. The heads of all

the metatarsal bones are round, the bases flat and somewhat square, to

articulate with the tarsus; the sides of the bases also are flat, to join one

another.

The toes {pi 12S, Jig. 49
^' "'

") are five in number : the first or great toe has

only two phalanges ; all the rest have three, making fourteen phalanges in all.

The first phalanges are longest; the second are very short; the third, also,

are very small. At the base of the first phalanx of the great toe there are

usually two sesamoid hones^ over which the small muscles of this toe glide

;

the sesamoid bones may also occur in some of the other toes.

B. Articulations and Ligaments of the Inferior Extremities.

1. Articulation between the Pelvis and the Spine. The last lum-

bar vertebra is joined to the sacrum in the same manner as the other verte-

brae are joined to each other, by an intervertebral, anterior and posterior,

yellow, supra, and interspinous synovial membranes, and capsular ligaments.

The connexion is also strengthened by the lumho-sacral ligament^ a short,

thick, fibrous band, extending from the transverse process of the last lumbar

vertebra to the posterior part of the base of the sacrum.

The two last lumbar vertebrae are connected with the ilium by the ilio-

lumbar ligament {pi. 125, figs. 4*, 5^'"). This is sometimes divided into

two ; it arises from the transverse processes of the fifth and fourth lumbar

vertebrae, and from the back part of the sacrum, and is inserted into the

posterior superior spine of the ilium, and into its crest.

The articulations of the pelvic bones with each other are the sacro-coccy-

geal, the sacro-iliac, the sacro-sciatic, and the pubic. There are no perfect

or true joints between the pelvic bones.

The sacrum and coccyx are joined by a thin anterior^ and a thick

posterior sacro-coccygean ligament {figs. 4^, 5^), as also by a thin inter-

vertebral fibro-cartilage. The articulation usually allows of more motion in

the female than the male.

The sacro-iliac articulation is secured by an anterior and posterior liga-

ment. The anterior sacro-iliac ligament {fig. 4^) is thin, and consists of

fibres passing transversely from one bone to another ; the posterior {fig. 5 ^)

consists of fasciculi passing from the rough surface of the sacrum to that of

the ilium, and to its posterior superior spine. The sacro-iliac .symphysis

connects the articular surface of these bones, which in the aged are some-

times anchylosed.

The sacrum and ischium, though not in contact, are connected by \erj
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strong and important ligaments. Tlie j^osterior or great sacro-sciatic ligament

{pi. 125, fig. 5") arises from the lower and back part of the posterior infe-

rior spine of the ilium, and fi'om the back part of the sacrum and coccyx

;

it is inserted into the lower and inner edge of the tuber ischii, and by a

falciform process into the ramus of the ischium. By its upper border it

converts the lesser sciatic notch into a foramen, and by its lower it com-

pletes the posterior and lateral boundary of the lower opening of the pelvis

on each side. The anterioi' or lesser sacro-sciatic ligament {fig. 5^) crosses

in front of the former ; it arises from the side of the sacrum and coccyx,

and is inserted into the spine of the ischium. It separates the two sciatic

foramina.

The symphysis pubis {fig, 7) connects the vertical oval surfaces of the

ossa pubis. It is covered in front by a thick fibrous tissue, called the ante-

rior pubic ligament; the superior and posterior pubic ligaments strengthen

it superiorly and posteriorly; the sub-pubic ligament is situated beneath the

symphysis.

2. The Ilio-Femoral Articulation, or the Hip Joint {pi. 12('), figs. C

and 7). This is the strongest and most perfect enarthrodial, or ball and

socket joint, in the system. It includes the head of the femur and the ace-

tabulum, both of which are incrusted with cartilage, and is secured by a

capsular and an accessory ligament, a sjaiovial membrane, an inter-articular,

cotyloid, and a transverse ligament.

The ilio-femoral capsular ligament arises from the os innominatum by a

very strong attachment
;

passes downwards and upwards, incloses the

cotyloid ligament, but does not adhere to it except at the notch ; enlarges

opposite the head of the femur, then becomes flattened and contracted to

embrace the cervix, the greater part of which it incloses. Its insertions

into the upper part of the femur are partly into the bone, and partly into

the periosteum.

The accessory or ilio-femoral ligament is a strong fibrous band, incorpo-

rated with the capsular, arising from and around the spinous process of the

ilium, and is inserted into the anterior inter-trochanter line, near the lesser

trochanter.

The synovial membrane is exposed by dividing the capsular ligament,

whose internal surface it lines to some extent.

The cotyloid ligament {fig. 7^) is the fibro-cartilaginous lip which deepens

the acetabulum, and at the same time narrows its orifice, so as to hold the

head of the femur even after the capsular ligament and all the muscles have

been divided
;
it fits so tightly around it that the head appears to be retained

in the socket partly by atmospheric pressure. The transverse ligament con-

sists of ligamentous bands, passing across the notch in the border of the

acetabulum, and completing the margin of tho cavity.

The inter-articular or round ligament, ligamentum teres {fig. 7 ^) arises by

two flat bands from the margins of the cotyloid notch, runs upwards, back-

wards, and outwards, and is inserted into the depression on the head of the

femur.

3. The Femoro-tibial Articulation, or the Knee Joint. The con-
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dyles of the femur, the head of the tibia, and the patella, enter into this

articulation ; the fibula is only remotely connected with it. The ligaments

which secure it may be classed into those external and those internal to the

synovial membrane. The external ligaments are the ligamentum patellce^

ligamentum posticum^ and the internal and external lateral ligaments. The
internal are the two crucial, the inter-articular fibro-cartilages, the trans-

verse, and certain folds of the synovial membrance.

The Ugamentum patdlce, {pi. 126, fig. 8 ''^) consists of strong, parallel,

glistening, tendinous fibres which arise from the inferior angle and from the

anterior surface of the patella, and are inserted into the tubercles of the

tibia. This ligament is principally a continuation of the extensor tendon, in

Avhich the patella was developed first in the form of a cartilage.

The posterior ligament arises from the tendon of the semi-membranous

muscle, and ascends obliquely from behind the inner condyle of the tibia to

the external condyle of the femur.

The internal lateral ligament (figs. 8", 9^) arises from the back part of the

tuberosity on the inner condyle of the femur, below the insertion of the

tendon of the abductor magnus ; descends obliquely forwards, and is inserted

into the internal condyle of the tibia.

The external lateral ligament {figs. 8 ^, 9 ^) arises from the back part of the

tuberosity on the external condyle, above the fossa for the poplitaeal tendon

;

it is thick, round, and smooth ; descending, it is inserted into the outer side

of the head of the fibula.

The synovial membrane of the knee is the largest of its class in the

body.

The internal ligaments in the knee joint are the alar, mucous, transverse,

crucial, and semi-lunar cartilages.

The alar ligaments {fig. 8 ^) are only folds of the synovial membrane, in

some measure produced by the displacement and eversion of the patella.

They are one on each side of the bone, the internal being the most distinct.

The ligamentum mucosum or adiposum {fi^.
11^'^) is only a small fold or

tubular process of the same membrane : of a conical form, it arises broad

from the fatty substance behind the ligamentum patellae, passes backwards

and upwards, and is inserted into the notch between the condyles. The
transverse ligament extends between, and is attached to the anterior convex

portions of the two semi-lunar cartilages above the articular fatty mass.

The crvxiial ligaments {fig.
10^'^) are the most important of the inter-

articular cartilages. They are two strong, twisted, fibrous cords, which pass

from the notch in the femur to the median line of the head of the tibia.

They cross each other in passing to their respective attachments, this decus-

sation resembling the letter X, whether viewed laterally or before or behind.

They serve to attach the femur to the tibia, to steady one bone on the other,

and to prevent any lateral displacement.

The semi-lunar cartilages {figs. 11 '-*, 10''') are placed upon the articular

surfaces of the tibia. The convex margin of each is thick, and connected

by its edges with the synovial membrane, and between these with the

external ligaments and fascia. The anterior and posterior extremities of
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eacli are fibrous, and fixed to the head of the tibia by insertions known as

the oblique ligaments. They serve to deepen the articular surfaces of the

tibia, and thus to retain the condyles of the femur. They also lessen the

effect of concussion in the joint and in the limb generally.

4. Superior Tibio-fibular Articulation. But little motion exists

between the tibia and fibula at their superior extremities : the joint is, how-

ever, secured by a distinct synovial membrane, sometimes communicating

with that of the knee joint ; there is also a distinct anterior and posterior

ligament, the former of which is the stronger.

5. Inferior Tibio-fibular Articulation. Here the inferior extremity

of the fibula is convex, and received into a depression on the tibia : both

surfaces are rough superiorly, and covered by cartilage inferiorly : they

are connected with each other by a strong anterior and posterior ligament.

The synovial membrane is only a small cul de sac continued from that of the

ankle joint. Above this is the interosseous ligament, which fastens the

bones very closely and firmly together. Very little motion occurs in this

joint beyond a slight yielding of one surface against the other.

6. Articulation of the Ankle {pi. 126, figs. 13, 14). This is the

most perfect ginglymoid or hinge joint in the body, excepting that between

the ulna and humerus. A deep mortice-like cavity, with an antero-poste-

rior edge, is formed by the lower surface of the tibia, and by the two

malleoli. The fibula forms little more than the outer wall of this cavity.

In this plays the trochlear surface of the astragalus. The joint is secured

by very strong lateral ligaments, also by a synovial membrane and by an

anterior ligament.

The interiial lateral or deltoid ligament {fig.
14*' ^) arises from the internal

malleolus, descends in a radiated manner, and is mserted into the astragalus,

navicular, and os calcis.

The external lateral ligaments are three, a posterior, middle, and anterior.

They all arise from the external malleolus, and are inserted into the astra-

galus or OS calcis {fig. 14 *'
'').

The anterior or tibio-tarsal ligament arises from the anterior edge of the

tibia and tibio-peroneal ligament, and is inserted into the upper and outer

part of the astragalus.

7. Articulation of the Bones of the Tarsus. The seven bones of

the tarsus are connected in such a firm and close manner as to admit of little

motion between any two except at the articulation between the astragalus

and the scaphoid.

The astragalus is connected with the os calcis by a strong interosseous

ligament. There are also two synovial membranes. The head of the

astragalus fits into the glenoid surface of the scaphoid, in which it enjoys

considerable motion. The synovial membrane in the joint is covered

superiorly by the superior astragalo-scaphoid ligament. Below is the

inferior calceo-scaphoid ligament
{fi^. 16 ^) extending from the anterior

inferior part of the os calcis to the lower surface of the scaphoid. There

is another strong ligament in this joint, called the superior calceo-scaphoid.

The inferior and superior calceo-cuboid ligaments {fig.
16

'), as their name
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indicates, "anite the calcaneiim witli the cuboid bone. The union of the

scaphoid and cuboid is effected by the dorsal and plantar scapheo-cuhoid

ligament. The three cuneiform bones are connected to the scaphoid

by dorsal ligaments, and by flat bands, as also by very strong plantar

ligaments.

8. Takso-Metataesal Articulations. The three internal metatarsal

bones are joined to the three cuneiform, and the fourth and fifth metatarsal

to the cuboid. The tarso-metatarsal range of articulations is secured by
strong transverse ligaments, dorsal and plantar, and by interosseous fibres.

9. The Metatarso-Phalangeal Articulations are arthrodial, and far-

nished with synovial membranes, protected by dorsal, plantar, and lateral

ligaments. The phalanges of all the toes form ginglymoid joints, and are

articulated to each other by synovial membranes and by lateral ligaments

like those of the fingers.

II. THE MUSCLES, OE MYOLOGY OF THE HUMAN FKAME.

1. General Anatomy of the Muscles.

The muscles consist of aggregations of parallel, soft, contractile fibres, so

connected with the bony framework and other parts of the system as to

produce the various motions of the body. They constitute the portion

of the animal usually known as the flesh, being composed of a peculiar

reddish contractile tissue (tela muscularis), together with tendons, fat, blood-

vessels, and nerves.

The muscles of the body have been divided into voluntary and involun-

tary, or those which are and those which are not under the control of the

will. With this difference another is usually conjoined, viz. that the fibres

of voluntary muscle are solid organs, exhibiting transverse and very close

parallel lines, while the involuntary muscular fibre is hollow and consists

of flattened bands, generally of a pale color, without transverse striae, and

bulged at frequent intervals by elongated corpuscles. While the former

are parallel to each other, the latter are interwoven and arranged in many
layers, so as to form a muscular skin, as in the intestinal canal, the bladder,

&c. Their action is confined to the enlarging, contracting, or otherwise

affecting the shape and size of certain cavities, and is dependent upon the

influence of the sympathetic nerves. Still the division above referred to

is not altogether correct, since the heart is composed of transverse fibres,

while the muscular coat of the oesophagus often displays the striae as far

down as the stomach. The further consideration of the involuntary mus-

cles will be more appropriate under the subject of Splanchnolog}^ ; that of

the voluntary will now occupy our attention.

The muscles of voluntary motion, then, or the flesh proper, are usually

of a deep red color ; they are mostly attached to the bones by means of

tendons, and thus put them in motion. All, with few exceptions, have theii
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antagonists, or muscles whose action is in a directly contrary direction
;
the

equilibrium being maintained by the influence of the nerves, the brain, and

the spinal marrow.

Considering a muscle in itself, we find that at the more fixed place of its

attachment it is usually thinner than elsewhere
; this portion is called the

head or origin ; the middle and thicker part is the belly; while the opposite

attachment is the tail or insertion. These extremities are usually tendinous,

either entirely or partly. Their forms vary Avith the motion to be effected.

Radiated muscles are those in which the fibres converge to a common point

from a wide base, as in the diaphragm. Sphincter muscles are circular or

annular, inclosing some cavity to be shut by their contraction, as in the

eyelids, the mouth, and the anus. Broad muscles are thin and wide-spread,

surrounding large cavities, as in some of the abdominal muscles. They
usually arise by slips or points from neighboring muscles, and are inserted

by a broad skin-like tendon. In longitudinal muscles, the fibres run parallel

to each other, and are eitlier simple or compound. They are simple when
they arise by a single head and are inserted into one point, and compound

when there is a plurality of either heads or insertions, or of both. Some
arise by numerous digitations or dentations, with one belly ; others have

several bellies. When there is a long tendon in the centre, to which the

fibres from opposite sides converge obliqueh^ those on the same side being

nearly parallel, the muscle is said to be penniform (piusculi pennati)] semi-

pennati. when the fibres are on one side only.

Muscles, in respect to their antagonism, bear different names, according

to the precise nature of the motions eff'ected by them. Thus we have flexors

and extensors, sphincters, elevators and depressors, protractors and retract-

ors, &c. Their nomenclature also varies with their position, direction, shape,

size, combination, origin, attachment, &c.

Muscles are assisted in their operation by tendons, usually placed at the

insertion, but sometimes at both origin and insertion. They may exist at

either end or at both, and again may not occur at all. Tendons may pre-

sent themselves under two shapes : one like a cord, varying from cylindrical

to paraboloid ; the other is spread out into a membrane, and resembles an

aponeurosis. They are readily recognisable by their white and shining-

appearance, possessing no elasticity ; they are lacerated sooner than they

can be stretched. They are composed of desmoid tissue, the fibres of

which are united by a compact cellular substance in small quantities. The

fibres are longitudinal, and-may readily be separated by maceration or slight

boiling. In ordinary health no red blood penetrates the tendons; in inflam-

mation, however, their capillaries may become so much enlarged as to

admit red globules; no nerves have ever been traced into them. They

are more soluble in boiling water than the ligaments. They have a great

affinity for phosphate of lime, and hence they are frequently found hardened

by the development of bony matter, especially where they run over long

trochlese. The patella is an illustration of this ossification of tendon, as

also the sesamoid bones found under various circumstances. Tendons are

frequently confined to a motion in one direction by passing through sheaths,
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or through loops, or else by the intervention of pulleys {trochlece), in or

over which they glide.

For the sake of facilitating the play of tendons, and to prevent friction,

they are surrounded by loose cellular membranes (vagince tendinum mucosce\

which permit them to glide freely one on the other ; in other places they

glide over synovial sacs of a similar character {bursce mucosae^ especially

about the joints

2. Anatomy of the Fascia.

The muscles are intimately connected with certain membranous expan-

sions {fascice) found in various regions of the body, and forming coverings

to particular parts. These expansions are composed either of cellular

tissue more or less condensed, or of fibrous tissue ; the former are called

cellular fascice^ the latter the aponeuroses or aponeurotic fascice. They
include and embrace not only single muscles but entire systems, maintain-

ing them securely in their place and relative position. The most extensively

distributed cellular fascia is that layer of cellular membrane immediately

adjacent to the subcutaneous cellular tissue all over the body, and in most

cases so intimately connected with it as to be inseparable. This is usually

known as the superficial fascia. Although this is universal, there are

nevertheless certain regions where it is of more importance tban in others,

as in the neck and abdomen
;

here it constitutes a distinct membraniform

expansion. The cervical fasciae bind down the muscles, and support the

vessels and glands in this region ; at the lower part of the neck they serve

to protect the trachea and the upper part of the thorax from the pressure

of the atmosphere during respiration.

PI. 129, fig. 1, cervical fascia, the platysma myoides supposed to be

removed : \ superficial layer ; ^, temporal aponeurosis ; ^, portion over the

parotid gland ; *, clavicular portion ; ^ continuation over the pectoralis major;

", external jugular vein showing through the superficial layer.

PI. 129, fig. 2 \ middle layer of the cervical fascia; ^, cut edge of the

superficial layer
; % continuation of the middle layer beneath the sterno-

cleido-mastoid muscle
; % sheath for the cervical vessels

; % section of the

sterno-cleido-mastoid ; ", portion of the fascia attached to the lower jaw,

separating the parotid gland, \ from the submaxillary, ^

PI. 129, fig. 3, deep-seated layer : \ section of the superficial layer

;

-, do. of the sterno-cleido-mastoid ; ^, middle layer ; *, deep-seated layer

extending into the thoracic cavity, and passing above along the lower edge

of the thyroid gland, ^

PL 129, fi^. 4 ', layer descending anterior to the vertebral column

;

% scalenus anticus forming a swelling beneath it ; ^, clavicle removed

;

*, section of sterno-cleido-mastoid.

The eye is protected in a measure by the ocular fascia, which, although

not very thick or strong, is tough, flocculent, and difficult to remove. It

covers the recti muscles as far back as their origin, and is continued ante-
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riorly over their tendons, but of a finer and denser tissue, nearly to the

circumference of the cornea, and beneath the conjunctiva. It is also pro-

longed as a thick sheath round the trochleator tendon as far as its pulley,

to which it is connected, and around the obliquus inferius to its origin.

This fascia seems to connect and retain all these muscles and tendons in

their proper relative situations both to each other and to the eyeball ; it

has, however, a still further and more interesting relation, for it is continued

beneath the four recti, forming for each a perfect sheath and a non-adherent

envelope for the posterior part of the eyeball.

PI. 129, fig. 6 '• ^, aponeurotic tissue of the eyelids ;
^, continuation of the

same between the recti muscles, constituting a sheath to each ; *, investment

of the sclerotica ; ^, optic nerve.

Fig. 5 represents the axillary fascioe.

The brachial aponeurosis invests the arm down to the elbow, over

which it is partially continued into the fascia of the arm ; it is weak and

imperfect over the deltoid muscle, but increases in strength and tension as

it descends. Its fibres are mostly in the circular direction, but many are

spiral and vertical; above it is continuous with the fascia covering the

pectoral and deltoid muscles
; below the former it receives an addition from

the fascia of the axiUa {fi^. 5). About the middle of the arm it adheres to

the lateral ridges of the humerus by two septa named internal and external

intermitscular ligaments. The brachial aponeurosis serves to confine the

several muscles without restraining their actions, compressing them so as

to preserve the form and symmetry of the limb ; it also protects the vessels

and nerves.

Fig. 18, brachial fascia : ', portion covering the deltoid muscle ; ', por-

tion on the arm
; % portion on the forearm ; ", semilunar fascia of the

biceps brachialis
; \ palmar fascia ; ', palmaris brevis muscle.

Fig. 19 \ carpal ligament ; ^, dorsal fascia

Fig. 7, cross section of the right arm at about the lower third of the

deltoid muscle, showing the intermuscular laminae of the brachial fascia.

Fig. 8, cross section of the right forearm at about the middle, for the

same purpose.

The superficial abdominal fascia consists of a tolerably compact surface

of cellular tissue and tendinous fibres, weak above but increasing in density

as it descends from the thorax over the abdominal muscles. From the

abdomen it extends on either side over Poupart's ligament to the thigh,

which it invests, and in the centre over the organs of generation. The
superficial fascia supports and connects the fleshy and tendinous fasciculi

of the abdominal muscles ; it also possesses some power of resistance and a

good deal of elasticity, which assists these muscles in the contraction of the

parietes of the abdomen. In the lower part of the abdominal muscles is

seen the abdominal ring (annulus ahdominalis) placed external and superior

to the pubes on each side. It transmits, in the male, the spermatic cord and

the cremaster muscle, with its vessels and nerves ; and in the female, the

round ligament of the uterus. Its external opening pierces through the

superficial abdominal fascia.
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PI. 129, fi.g. 1\\ rectus abdominalis ; ', superficial abdominal fascia

refiexed ; ', external, and *, internal portion of the transverse fascia ; *, pos-

terior or inner abdominal ring.

The crural ring {annulus cruralis) is the triangular opening through

which the femoral vessels emerge from the abdominal cavity. This is of a

triangular form ; the base externally is the femoral vein, the apex internally

is Gimbernaut's ligament ; it is bounded anteriorally by Poupart's ligament,

and by the superior fibres or corner of the falciform process of the fasciia

lata, and posteriorly by the pubes.

PI. 12^^ fig. 12', suspensory ligament of the penis; '', crural ring;

", Gimbernaut's ligament ; *, lamina cribrosa ; ^, femoral vessels.

Fig. 18 \ sheath of the femoral vessels ;
'^, falciform process of the fascia

lata.

The iliac fascia arises from the inner border of the entire crest of the

ilium, and from Poupart's ligament external to the iliac artery. It is

attached to the psoas and the iliacus muscles.

The superficial perinseal fascia occurs beneath the integument, and ante-

rior to as well as on each side of the anus ; it covers the muscles in the

perinseum. The middle perinseal fascia, also called triangular ligament of

the urethra, or septum perinsei, separates the anterior perinseum from the

pelvis.

The pelvic fascia lines the cavity of the lesser or true pelvis.

PI. 129, fi^, 14 \ fascia of the posterior face of the obliquus externus

abdominis; '^, part connected with Poupart's ligament; ^, iliac fascia;

', Cowper's ligament ; ^, femoral vessels.

Fig. 15 '' ^ superficial perinseal fascia.

Fig. 16^, cut edge of the superficial perinaeal fascia; ^^ deep-seated

perinaeal fascia ; ^, opening for the passage of ' the vessels of the penis

;

\ section of the urethra.

Fig. 17 \ crural ring ; ^, Gimbernaut's ligament
; % Cowper's ligament

;

% iliac fascia helping to form the crural ring
; % rectum

;

^ urinary bladder

laid back ; ', superficial perineal fascia ; ®, opening for the perinseal ves-

sels ; ", obturator foramen ;
'", anterior ligament of the bladder.

The fascia lata is united to the spine of the ilium, to the whole length

of Poupart's ligament, as also to the linea innominata and spine of the

pubes ; it may be divided into three portions : the internal or pubic or

pectineal, the external or iliac, and the middle or cribriform. It extends

downwards over the thigh. The fascia of the leg is derived partly from

the fascia lata of the thigh ; it also receives additional fibres from the ten-

dons around the knee-joint. I^ear the ankle it increases in strength from

its connexion with the malleoli and three annular ligaments. From the

anterior annular ligament a thin fascia is continued over the back of the

foot; that covering the sole of the foot, or plantar fascia, is remarkably

strong. Anteriorly it divides into three parts lying on different planes, and

serving to separate the plantar muscles into three orders, the internal, mid-

dle, and external.

PL 129, j%. 20, fascia of the leg,* \ fascia covering the glutaeus maxi-
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investment of the tensor vaginae femoris muscle

;

*, fascia of the leg ;
", dorsal fascia of the foot.

PI. 129, fig. 21, cross ligament of the foot.

Fig. 22, plantar aponeurosis.

Fig. 9, cross section of the right thigh, about the middle, to show the

arrangement of the fascia.

Fig. 10, cross section of the leg.

3. Special Anatomy of the Muscles.

A. Muscles of the Head.

We may divide the muscles of the head into those of the cranium and

those of the face. The proper muscles of the cranium are the occipito-

frontalis and the three common muscles of the ear. The superficial muscles

of the face are thirty-three in number, arranged in sixteen pairs and one

azygos. They belong as follows

:

Three pairs belong to the palpebral ; viz. orbicularis palpebrarum, tensor

tarsi, and corrugator supercilii.

Four pairs belong to the nose ; viz. pyramidalis nasi, levator labii superi-

oris alseque nasi, compressor and depressor naris.

Three pairs belong to the upper lip ; viz. levator labii superioris, levator

anguli oris, and depressor labii superioris.

Three pairs belong to the lower lip ; viz. depressor anguli oris, depressor

labii inferioris, and levator labii inferioris.

Three pairs to the mouth
;
viz. zygomaticus major, minor, and buccinator;

also one azygos, the orbicularis oris.

"'The deep muscles of the face which are connected with the lower maxilla

and ares concerned in mastication, are the masseter, temporal, internal, and

external pterygoid of each side.

- -We shall now proceed, in as brief terms as possible, to describe the attach-

ments and functions of the most important of these muscles.

Occipito-frontalis. This is a single muscle, consisting of two symmetrical

parts, coming from the back of the head and inserted into the front of it.

It is placed immediately under the scalp, and has four bellies of muscular

fibres, connected by a thick tendon. It arises from the superior semicircular

ridges of the occipital bone, and is inserted into the superior margin of the

orbicularis oculi, and of the corrugator supercilii ; also into the os frontis

and the roof of the nasal bones. Its object is to pull the skin backwards

and forwards, throwing that of the forehead into horizontal wrinkles; it

elevates the eyebrows.

The common muscles of the ear are : 1. Superior auris^ or attollens aureti\

arising from the cranial aponeurosis, and inserted into the upper and ante-

rior part of the cartilage of the ear ; its use is to raise the cartilage, and to

stretch the epicranial fascia. 2. Anterior auris^ or attrihens aurem ; this

arises from the posterior part of the zygomatic process, and from the cranial

aponeurosis, and is inserted into the anterior part of the helix. Use : to
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draw the external ear forwards and upwards. 3. Posterior auris^ or retra-

hens aurem^ arises from the mastoid process above the sterno-mastoid muscle,

and is inserted into the back part of the concha. Use : to enlarge the

meatus of the ear, and to direct it backwards.

Orhicidaris, or spMncter palpehraruTn. This is a broad circular muscle,

lying immediately under the skin of the eyelids. The first point of this

muscle is principally the ligamentum palpebrale internum, and the internal

canthus of the orbit ; elsewhere it is but loosely attached to the subjacent

parts.

Tensor tarsi. This arises from the posterior edge of the os unguis, passes

forwards, and is inserted into the lachrymal ducts. Use : to draw the

puncta and eyelids in close contact with the eye, and to press the former

jx)wards the nose ; this muscle is sometimes called Horner's muscle, from

its discoverer.

Corrugator supercilii arises from the internal angular process of the os

frontis, and is inserted into the middle of the eyebrow, mixing with the

orbicularis and occipito-frontalis muscles. Use: to depress and approxi-

piate the eyebrows, throwing the skin into vertical wrinkles, as in frowning.

Pyramidalis nasi arises from the occipito-frontalis, and is inserted into the

compressor nasi muscle. Use : to raise the skin covering the ossa nasi.

Compressor nasi is a thin and triangular muscle, placed on the side of the

nose, between the skin and the cartilage ; it arises from the inner side of

the canine fossa, in the superior maxilla, and is inserted by a thin aponeu-

rosis into the dorsum of the nose, joining some fibres from the opposite side;

its use is to press the ala towards the septum, or to draw it from it, so as

alternately to enlarge or diminish the anterior nares.

Levator lahii superioris alceque nasi is a long, thin, triangular muscle, placed

on the side of the nose, between the orbit and the upper lip ; it arises from

two ridges : first, from the upper extremity of the nasal process of the supe-

rior maxilla ; second, from the edge of the orbit above the infra-orbital

•hole ;
it is inserted into the ala nasi, and into the upper lip and orbicularis

oris ; its use is indicated by the name.

, Zygomaticus minor is very small, and sometimes wanting
;

it arises from

the upper part of the malar bone, and is inserted into the upper lip, near the

commissure. Use : to draw the angle of the mouth upwards and outwards,

.as in smiling.

Levator anguli oris (musculus caninus) is situated about the middle of the

.face ; it arises from the canine fossa in the superior maxillary bone, imme-

/diately below the infra-orbital foramen, and above the alveolus of the first

.
molar tooth, and is inserted into the commissure of the lips, and into the

orbicularis oris.

Depressor lahii superioris alceque nasi. This arises from the myrtiform

. fossa in front of the alveoli of the canine and incisor teeth of the upper

maxilla, and is inserted into the integuments of the upper lip, and into the

.fibro-cartilage of the septum and ala nasi. Use : to press the lips against

the anterior teeth, and to depress the septum and ala nasi.

Depressor anguli vel triangularis oris is a flat and triangular muscle,
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situated at the lower part of the face ; it arises from the external oblique

line on the outer side of the lower jaw, which extends from the anterior

edge of the masseter muscle to the mental foramen ; its insertion is into the

commissure of the lips ; its name denotes its use.

Depressor labii inferioris vel quadratics menti is broad and somewhat

square ; arises from the side and front of the lower maxilla, and is ifiserted

into half the lower lip, and into the orbicularis oris
; it conceals the follow--

ing muscle.

Levator labii inferioris vel menti arises from the alveoli of the lower incisors,

by the side of the symphysis ; it is inserted into the integument of the chin

;

its use is to elevate the chin and lower lip.

Orbicularis vel sphincter oris surrounds the opening of the mouth, and

consists of two fleshy fasciculi, one for each lip, whose fibres decussate at the-

commissures, and intermix with all the dilating muscles inserted there ; its

use is to approximate the lips, and regulate their motion in the acts of

speaking and breathing. This muscle has no bony attachment.

Buccinator. This is broad, thin, and somewhat square ; situated between

the two alveolar arches, it forms the inner side of the cheek and the lateral-

boundary of the mouth, lying close to the mucous membrane of the latter.

It arises from the two posterior alveoli of the superior maxilla, from the

external surface of the posterior alveoli of the lower maxilla, and from a'

strong aponeurosis (the pterygo-, or inter-maxillary ligament). It is inserted

into the commissure of the lips ; its uses are to press the cheek against the

teeth, and to assist in other operations of mastication and articulation.

The first of the deep-seated muscles of the face is the masseter. This

strong muscle covers the ramus and angle of the jaw, and consists of two

parts, one anterior, the other posterior. The anterior arises from the supe^

rior maxilla where it joins the malar bone, and from the inferior edge of

the latter, and is inserted into the outer surface of the angle of the lower

maxilla. The posterior portion arises from the edge of the malar bone, and

is inserted into the external side of the angle and ramus of the jaw. When
both portions of both muscles act together, they elevate the lower jaw ; if

the anterior portions only of opposite sides act, they carry the face forwards

and upwards ; if the posterior alone act, they carry it backwards and
upwards

;
if the superficial layer of one side act alone, it can rotate the chin

to the opposite side
;
and if the deep layer only act, it can rotate the chin to

its own side.

The temporalis is concealed by the temporal aponeurosis, the zygoma,

and the masseter ; it fills the temporal fossa, and arises from all sides of the

cranium beneath the semicircular ridge on the parietal bone, and from all

the temporal fossa and fascia; it is inserted by a strong tendon into the

coronoid process of the inferior maxilla ; it nearly surrounds that process,

except on its outer side, and is continued along its fore part as far as the last

molar tooth
;

its principal use is to raise the lower jaw, but it may assist to

move the jaw forwards, backwards, and laterally.

Pterygoideus internus is situated on the inner side of the ramus of the

jaw : it arises from the inner side of the external pterygoid plate and ptery-
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gold process of the palate Done ; it fills the greater part of the pterygoid

fossa, and is inserted into the inner side of the angle of the jaw. Its use is

to draw forward and elevate the jaw, and to rotate it.

Pterygoideus externus arises from the outer side of the external pterygoid

plate, from the crest on the root of the great wing of the sphenoid, and

from the back part of the tuberosity of the superior maxilla ; it is inserted

into the anterior and internal part of the neck of the lower jaw, into the

inter-articular cartilage, and into the inferior synovial membrane. Its use

is to draw forward the jaw with the inter-articular cartilages : when both

muscles act alternately, they become the principal agents in grinding the

food.

* PI. 127, fig. 1, superficial muscles of the head from the left side: \ epi-

cranial aponeurosis; ^'\ occipito-frontalis, anterior portion; ^, posterior

portion, the two connected by the epicranial aponeurosis
; \ attollens aurem

;

^, retrahens aurem
; \ attrahens aurem ;

*, orbicularis palpebrarum ; ^, com-

pressor naris ; ", levator labii superioris alseque nasi ; ", levator labii supe-

rioris ;
^^, zygomaticus minor ; ", zygomaticus major ;

^*, levator anguli

oris ;
*^, depressor anguli oris ; ", depressor labii inferioris ; ", levator

menti ; ", orbicularis oris ; ", buccinator ;

^'', masseter.

Fig. 2, deep-seated muscles of the head from the left side: *, temporal

muscle ; ^ corrugator supercilii ; ^, superior oblique muscle of the eye ; *,

levator palpebrse; ^, compressor naris ;
*", depressor naris

; \ orbicularis ;
",

levator anguli oris
;

", depressor labii inferioris ; ", buccinator.

PI. 124, fig.
15

', epicranial aponeurosis ; ^^ occipito-frontalis ; ', com-

pressor naris
; \ levator labii superioris alseque nasi ; ^, levator proprius

labii superioris ; ^, orbicularis
;
\ depressor anguli oris ; ®, depressor labii

superioris; ^, transversus menti (of rare occurrence); '", attollens aurem;

*\ attrahens aurem ;
^^, orbicularis palpebrarum ; ", zygomaticus major

;

", zygomaticus minor.

Fig. 16 \ occipital portion of occipito-frontalis ; ^, retrahens aurem.

Fig. 17 \ occipital portion of occipito-frontalis.

PL 125, fig.
19

', temporalis ;
'', levator palpebrse superioris

; % zygoma-

ticus ;
", orbicularis

;
*, levator anguli oris

; % masseter.

Fig. 20 \ temporal muscle.

PI. 126, fig. 20', orbicularis; ', buccinator; ^, levator menti.

B. Muscles of the Neck.

The neck is that contracted portion of the trunk between the head and

chest, the cervical vertebrae forming its skeleton or support. Its anatomy

is very intricate, containing numerous muscles, nerves, and vessels, besides

the pharynx, oesophagus, larynx, and trachea. The muscles on the back of

the neck will be considered with those of the back of the trunk. We shall

confine ourselves to those of the anterior and sides.

The muscles of the anterior part of the neck are very numerous, and are

concerned in the performance of various functions. Some act as muscles

of locomotion, others are engaged in deglutition, in respiration, and in the

exercise of voice and speech. They are symmetrical or similar on each
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side of the median line, and are twenty-one pairs in number, arranged in

three layers, a superficial, middle, and deep. The superficial consists oC

two pairs, the platysma myoides and sterno-cleido-mastoid. The middh^

may be divided into two orders, the inferior and superior. The inferior are

three : the sterno-hyoid, sterno-thyroid, and omo-hyoid
;
the superior are

nine: digastric, mylo-hyoid, genio-hyoid, three styloid muscles, and thci

hyo-glossus, genio-hyo-glossus, and lingualis muscles. The deep layer con-

sists of seven pairs : longus colli, rectus capitis, anticus major and minor,

rectus lateralis, and three scaleni. This arrangement excludes the muscles

of the palate, pharynx, and larynx.

The platysma myoides^ or latissimus colli, is a thin, pale, cutaneous muscle,

weak and indistinct in many subjects ; it is situated on the fore part and

side of the neck, extending from the chest and shoulder to the face ; it

arises by many fine fibres from the cellular membrane covering the upper

part of the deltoid and pectoral muscles. It is inserted, first, into the skin

and cellular tissue of the chin ; second, into the fascia along the sides of the

lower jaw ; third, into the fascia which covers the parotid, and which adheres

to the meatus auditorius. Its use is to depress the angle of the lip and the

lower jaw, as also to compress and support the several muscles, glands, and

vessels in the region of the neck.

The sterno-cleido-mastoideus is situated at the anterior and lateral part of

the neck : it arises by a strong flat tendon from the upper and anterior part

of the first bone of the sternum, also from the upper edge of the clavicle,

and is inserted into the upper part of the mastoid process, and into the

superior transverse ridge of the occipital bone. The sternal portion can

rotate the head so as to turn the face towards the opposite side ; the clavi-

cular can bend the head and neck, so as to approximate the ear and shouldei*.

Both portions acting together on each side will move the head downwards

and forwards.

The sterno-hyoidem^ a long, flat, and thin muscle, arises within the thorax

from the posterior surface of the first bone of the sternum and sternal end

of the clavicle, and is inserted into the lower border of the body of the os

hyoides, internal to the omo-hyoid. Use : to depress the os hj^oides, pharynx,

and larynx.

The sterno-thyroideus is broader and shorter than the last: it arises from

the posterior surface of the sternum and cartilage of the second rib, and is

inserted into the oblique line on the ala of the thyroid cartilage. Its use is

to depress the larynx.

The omo-hyoideus is a long and slender muscle, situated obliquely along

the inferior, lateral, and fore part of the neck. It arises from the superior

costa of the scapula behind its semi-lunar notch, and sometimes from the

acromial end of the clavicle, and is inserted into the lower border of the os

hyoides. Its use, in conjunction with its fellow on the opposite side, is to

draw the os hyoides, pharynx, and larynx, downwards and backwards.

The digastricus^ placed at the lateral and anterior part of the neck, thick

and fleshy at each extremit}?-, round and tendinous in the centre, arises from

a groove in the temporal bone internal to the mastoid process, and is in-
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serted into a roagli depression on the inner side of tlie base of the jaw close

to the symphysis. Its median tendinous portion passes through the stylo-

hyoid muscle, and is connected with the corner of the hyoid bone by a dense

fascia, and sometimes by a tendinous ring like a pulley. Its use is to de-

press the lower jaw, and when the mouth is closed to elevate the os hyoides,

tongue, and larynx.

The mylo-hyoideus is a triangular muscle, arising from the myloid ridge on

the inner surface of the sides of the maxilla, which line descends obliquely

from the last "molar tooth towards the chin : it is inserted into the base of

the OS hyoides. Use : to elevate the os hyoides and tongue, so as to press

the latter against the palate.

The genio-hyoideus^ short and round, arises by a small tendon on the inner

side of the chin, above the digastric, and descending, is inserted into the

base of the os hyoides. Its use is to draw the os hyoides upwards and for-

wards, to push the tongue against the incisor teeth, or to protrude it from

the mouth.

The hyo-glossus is flat and thin, arising from the corner and part of the

body of the os hyoides, and being inserted into the side of the tongue.

Use : to render the dorsum of the tongue convex by depressing its side ; it

may also elevate the os hyoides and base of the tongue.

The genio-hyo-glossus is triangular or fan-shaped : it arises by a small

tendon from an eminence inside the chin beneath the frasnum linguae : the

insertion is into the mesial line of the tongue from the apex to the base,

and into the body or lesser corner of the os hyoides. This muscle is of

importance in mastication and deglutition, as also in the articulation of

certain letters.

Lingualis is a fasciculus of fibres taking a longitudinal course on the

inferior surface of the tongue from the base to the apex ; its use is to

shorten the tongue and bend the tip downwards and to one side.

Stylo-hyoideus arises from the outer side of the styloid process near its

base, and is inserted into the cornu and body of the os hyoides. It co-

operates with the digastric in raising and drawing back the os hyoides and

tongue.

Stylo-glossus arises from the inner side of the styloid process near its point,

and is inserted into the side of the tongue. It draws the tongue backwards

and to one side, and raises the tip behind the upper incisors.

Stylo'pharyngeiJis arises from the back part of the root of the styloid pro-

<».ess, and is inserted into the side of the pharynx, also into the corner of

the OS hyoides and thyroid cartilage. It elevates and dilates the pharynx

so as to receive the food from the tongue.

Longus colli, the first of the deep layer of the muscles of the neck,

o.xtends from the third dorsal vertebra to the atlas : it arises from the sides

of the bodies of the three superior dorsal and four inferior cervical vertebrae,

from the intervertebral ligaments, also from the head of the first rib and

irom the anterior tubercles of the transverse processes of the last four

cervical vertebrae. The fibres ascend obliquely, adhering to each bone in

their course, and are inserted into the fore part of the first, second, and
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third cervical vertebrae. Use : to bend the neck on one side, and rotate the

athis on the vertebra dentata ; when both muscles act, they bend the neck

directly forwards.

Rectus capitis anticus major, long and flat, thick above and below, arises

by small tendons from the anterior tubercles of the transverse processes of

the last four cervical vertebrae ; they soon unite in a fleshy substance, which

is inserted into the cuneiform process of the occipital bone. It serves to

bend forwards the head and neck.

Rectus capitis anticus minor, short and narrow, arises from the transverse

process of the atlas, and is inserted into the cuneiform process. It serves

to bend the head forwards and to one side on the atlas.

Rectus capitis lateralis, very short, arises from the transverse process of

the atlas, and is inserted into the semilunar ridge or jugular process of the

occipital bone which extends from the condyle to the mastoid process.

With the last muscle it serves to bend the head forwards or to incline it to

one side.

Scalenus anticus, in part continuous with the rectus anticus major, arises

from the anterior tubercles of the transverse processes of the third, fourth,

fifth, and sixth cervical vertebrae ; the fibres descending form a flat muscle,

which is inserted tendinous into the upper surface of the first rib, near its

cartilage. Its use is to bend the neck forwards and laterally, also to elevate

and fix the rib, as in inspiration.

Scalenus medius, larger and longer than the last, arises from the posterior

tubercles of the transverse processes of four or five inferior cervical verte-

bra3, and is inserted into the upper surface of the first rib, behind the sub-

clavian artery. Its use is similar to that of the last.

Scahnuis posticus arises from the posterior tubercles of two or three lower

cervical vertebrae, and is inserted into the upper edge of the second rib,

between the tubercle and angle. Use : to elevate the second rib ; to bend

the neck to one side and a little backwards.

PI. 127, fig. 3 \ platysma myoides ; ^ branch of the latter known as

musculus risorius santorini ; ^, sterno-cleido-mastoid
; \ trapezius.

Fig. 4'' "", the digastric muscle.

PI. 124, fig. 15 ", platysma myoides.

PI. 12b, fig. 19", sterno-cleido-mastoid.

C. Muscles of the Anterior and Laieral Parts of the Thorax.

The thorax is the middle division of the body, continuous with the neck

above and the abdomen below; it presents an anterior or sternal, a posterior

or dorsal, and two lateral aspects.

Pectoralis major, flat and triangular, arises from the sternal half of the

clavicle, from the anterior surface of the sternum, from the cartilages of

the third, fourth, fifth, and sixth true ribs, and from an aponeurosis common
to it and to the external oblique muscle ; its fibres are inserted by a flat

tendon into the anterior edge of the bicipital groove, and by an aponeurosis-

into the fascia of the arm. A line of cellular membrane separates the

clavicular from the sternal portion, these in some cases appearing as dii?-
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tinct muscles. It serves important purposes in moving the arm and in

inspiration.

Pectoralis minor, flat and triangular, arises from the external surface and

upper edge of the third, fourth, and fifth ribs, external to their cartilages,

and is inserted into the inner and upper surface of the coracoid process of

the scapula, near its anterior extremity, being here connected with the

coraco-brachialis and short head of the biceps. Use : to draw the shoulder

forwards, downwards, and upwards, also to assist the pectoralis major in

elevating the ribs in inspiration.

Suhclavius, small and round, arises by a flat tendon from the cartilage of

the first rib, external to the rhomboid or costo-clavicular ligament ; it is

inserted into the external half of the inferior surface of the clavicle. Its

use is to draw the clavicle and shoulder forwards and downwards ; also to

elevate the first rib in inspiration, if the shoulder and clavicle be raised and^

fixed.

Serratus magnus, thin and broad, placed between the scapula and the ribs,

arises by eight or nine fleshy strips from the eight or nine superior ribs

;

the fibres ascending are inserted between the subscapular, rhomboid, and

levator anguli muscles into the base of the scapula, but particularly into the

superior and inferior angles. It depresses the scapula and draws it forwards,

raising the acromion process and the shoulder joint by rotating the scapula

on its axis ; it also plays an important part in inspiration.

Intcrcostales are twenty-two in number on each side, eleven external and

eleven internal. The external commence at the transverse processes of the

dorsal vertebrae, arise from the inferior edge of each rib, and are inserted

into the external lip of the superior edge of the rib beneath. The internal

intercostals take an opposite direction and decussate the former ; they com-

mence at the sternum and are discontinued at the angles of the ribs. They

arise from the inner lip of the lower edge of each cartilage and rib, and

are inserted into the inner lip of the superior edge of the cartilage and rib

beneath. Both laminae co-operate to raise the ribs, the first rib being fixed

by the scaleni.

Levatores costarum arise from the extremity of each dorsal transverse

process, and are inserted into the upper edge of the rib beneath, between

its tubercle and angle. They serve to elevate the ribs.

Triangularis sterni^ or sterno-costalis, arises from the posterior surface

and edge of the lower part of the sternum, and from the xiphoid cartilage,

and is inserted into the cartilages of the fourth, fifth, and sixth ribs. Use

:

to depress and draw back the cartilages of the ribs, so as to assist in

expiration.

PI. 121, fig. 9', pectoralis major; '^, pectoralis minor; ', subclavius; *, ser-

r^atus magnus; ^, intercostals.

PI. 124:, fi^.
15^^, pectoralis major. Fig. 17^, serratus magnus.

, PI 125, fig. 19^, subclavius; % pectoralis minor; ^% dentations of the

serratus magnus.

PI 12^, fig.
20''''", intercostals.
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D. Muscles of the Back.

The muscles of the back are many of them indistinct, and vary con>

siderably in different bodies. They are symmetrical on each side, and may

be arranged in four successive layers, each nearly covering the other,

between the integuments and the bones. The muscles of the first layer are

two in number.

The trapezius^ broad and triangular, with the base along the spine, the

apex at the shoulder, arises from the internal third of the superior transverse

ridge of the occipital bone, from the ligamentiim nuchas, and from the

spinous processes of the last cervical and of all the dorsal vertebrae ; it is

inserted into the posterior border of the external third of the clavicle and

of the acromion process of the scapula. Its use is to raise ai]^ draw back-

wards the shoulder.

The latissimus dorsi is triangular and very broad, covering the greater

part of the lumbar and dorsal region ;
it arises from all the lumbar spines

and supra-spinal ligaments, also from the pelvis and last three or four

ribs ; its insertion is into the concave surface and into the inner or

posterior edge of the bicipital groove. Use : to depress the shoulder and

arm, to draw the arm backwards and inwards, to rotate the humerus

inwards, &c.

The second layer of muscles consists of the rhomboid, levator anguli

scapulae, serratus inferior and superior, and the splenii.

Rhomhoideus is broad and thin, and is the most superficial of this layer

;

it is divided into a superior or minor portion, and an inferior or major; the

former arises from the lower part of the ligamentum nuchae, and from the

two last cervical spinous processes, and is inserted into the base of the

scapula, opposite to and above the spine ; the major portion arises from the

four or five superior dorsal spines, and is inserted into a thin tendinous arch,

extending along the base of the scapula from its spine to its inferior angle.

Use : to draw the shoulder backwards and upwards.

Levator anguli scapulce is a long and flat muscle, placed at the upper and

posterior part of the side of the neck ; it arises from the posterior tubercles

of the transverse processes of the four or five superior cervical vertebrae,

and is inserted into the base of the scapula, between the spine and the supe-

rior angle ; its use is to elevate the whole scapula, when it is assisted by the

trapezius, or alone, to raise the superior angle.

Serratus posticus superior is placed on the superior posterior part of the

thorax, arises from the ligamentum nuch^ and from two or three dorsal

spines, and forms a thin fleshy belly ending in three fleshy strips, which are

inserted into the upper borders of the second, third, and fourth ribs, external

to their angles. Use : to expand the thorax by elevating the ribs, and

drawing them outwards.

Serratus posticus inferior, at the lower part of the dorsal and upper part

of the lumbar regions, arises by a tendinous expansion, connected through

the lumbar fascia to the two last dorsal and two upper lumbar spines. Its

three or four fasciculi are inserted into the lower edges of the four inferior
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ribs, anterior to their angles ; its use is to assist the abdominal muscles in

expiration, and the diaphragm in inspiration.

Splenius is long, fleshy, and tendinous, lying beneath the trapezius
; it is

divided about its centre into two portions : the inferior or splenius colli, and

the superior or splenius capitis. The former arises from the spines of the

third, fourth, fifth, and sixth dorsal, and is inserted into the transverse pro-

cesses of the three or four superior cervical vertebrae. The latter arises

from the spinous processes of the two superior and dorsal, and three inferior

cervical vertebrae, and is inserted into the back part of the mastoid process.

The use of the splenius muscles is to bend back the head ; and where one

only acts, to turn the head to that side.

The next layer of muscles consists of the sacro-lumbalis, longissimus dorsi,

spinalis dorsi, cervicalis descendens, transversalis colli, trachelo-mastoideus,

and complexus.

Sacro-lumbalis^ longissimus dorsi^ and spinalis dorsi are so closely con-

nected inferiorly as to appear but one mass
;
they fill the hollow between

the angles of the ribs and the spinous processes; the first is external, the

second in the middle, and the third internal. They serve to strengthen the

spine, and to assist in respiration.

Cervicalis descendens or ascendens arises internal to the sacro-lumbalis,

by four or five tendons, from as many of the superior ribs, between their

tubercles and angles; it is inserted into the posterior tubercles of the trans-

verse processes of the fourth, fifth, and sixth cervical vertebrae. Use: to

extend the neck, and incline or turn it to one side ; it may also assist in

respiration.

Transversalis colli arises internal to the longissimus dorsi, by small slips,

from the transverse processes of five or six superior dorsal vertebrae ; it is

inserted by small tendons into the transverse processes of four or five inferior

cervical vertebrae ; its use is nearly similar to that of the last described muscle.

Trachelo-mastoideus^ like a continuation of the longissimus dorsi, lies

internal to the last, and external to the next. It arises from the transverse

processes of three or four superior dorsal vertebrae, and from as many in-

ferior cervical ; ascending, it is inserted into the inner and back part of the

mastoid process, beneath the insertion of the splenius ; it assists in extend-

ing the neck, in bringing the head backwards, and inclining and rotating it

to one side.

Complexus is thick and strong, and arises from the transverse and oblique

processes of three or four inferior cervical, and five or six superior dorsal

vertebra, internal to the transversalis and trachelo-mastoideus ; it is inserted

close to its fellow into the occipital bone, between the two transverse ridges.

Use : to draw back the head ; to fix and support it on the spine ; also, to

rotate it as antagonistic to the splenius.

Spinalis, or semi-spinalis colli, is one of the largest muscles in this region.

It arises from the extremity of the transverse processes of five or six supe-

rior dorsal vertebrae, and is inserted into the spmous processes of the second,

third, fourth, and fifth cervical vertebrae ; its use is to extend the neck, and

incline it to its own side.
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Semi-spinalis dorsi is similar to the last mentioned muscle in form, attach-

ment, and function.

Multifidus spince is close to the vertebra), between the spinous and the

transverse processes. It consists of a series of small tendinous and fleshy

fasciculi ; the first arises from the spine of the dentatus, and is inserted into

the transverse process of the third ; the last arises from the spine of the last

lumber vertebra, and is inserted into the false transverse process of the

sacrum. It supports the spinal column, strengthens it, and inclines it to

one side.

Interspinales are short muscles, consisting of longitudinal fibres, whose

attachment is indicated by the name ; they support and extend the spine.

Intertransversales consist of longitudinal fibres, attached and situated as

implied by the name. Use : to support the spine on either side, and to

bend it laterally.

Rectus capitis posticus major is a triangular muscle, arising from the spi-

nous process of the second vertebra ; it is inserted into the inferior transverse

ridge of the occipital bone. Use : to extend the head or draw it backwards,

also to rotate it and the atlas on the second cervical vertebra.

Rectus capitis posticus minor ^ also triangular, arises from the posterior part

of the atlas, and is inserted into the occipital bone, behind the foramen

magnum. Use : to assist the preceding muscle in drawing back the head

and steadying it on the spine.

Ohliquus capitis inferior is the strongest of these small muscles ; it arises

inferiorly and externally to the posterior rectus, from the spinous process of

the second vertebra, and is inserted into the extremity of the transverse of

the atlas. Use : to rotate the head and atlas on the second vertebra.

Ohliquus capitis superior arises from the upper part of the transverse pro-

cess of the atlas, and is inserted into the occipital bone, between its transverse

ridges, and just behind the mastoid processes. Use : to bend the head to

one side, and to draw it a little forwards.

PI. 124, y^^. 16*, trapezius; ^% latissimus dorsi.

PI. 125, fig.
20"^, splenius; ^, levator scapulae; *, rhomboideus ; ^, serra-

tus posticus superior ; ", serratus posticus inferior ; ", quadratus lumbo-

rum.

PI. 126, fig. 21 \ rectus capitis posticus minor; ', rectus capitis posticus

major; % obliquus capitis superior; % obliquus capitis inferior; ^, biventer

cervicis and complexis ; ^, seraispinalis colli ; ', scalenus posticus ; ', tra-

chelo-mastoid
; \ transversalis colli : ", cervicalis descendens or ascendens

;

'\ multifidus spinae
;

'', semispinalis dorsi ; ", spinalis dorsi ;

"'
", levatores

costarum ; ", intertransversalis ; ", posterior attachment of the transversalis

abdominis
;

", 20 ", pi 127, fig. 11 **, quadratus lumborum.

PI. 128, fig.
1

', serratus posticus superior ; ^, serratus posticus inferior

;

\ dorsal aponeurosis ; *, splenius capitis ;
^' % sacro-spinalis

; \ cervicalis

ascendens ;
', trachelo-mastoid

; % semi-spinalis dorsi et colli ; ", complexus

;

", spinalis dorsi et colli.

Fig. 2\ splenius capitis; ", splenius colli; ^'% complexus; *, trachelo

mastoid.
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Fig. 3 \ complexus ; ', traclielo-mastoid ; ^, minor, ', major rectus capitis

posticus ;
'', obliquus capitis, inferior and superior.

E. Muscles of the Abdomen and Pelvis.

The abdominal and pelvic muscles proper may be divided into the super-

ficial^ consisting of the obliquus externus and internus, transversalis, rectus,

and pyramidalis of each side, and the deep-seated^ viz. the quadratus lumbo-

rum, psoas parvus and magnus, and iliacus internus of each side, and the

diaphragm.

The obliquus externus^ or descendens^ broad, thin, and somewhat square,

extends over the anterior and lateral part of the abdomen. It arises by
eight or nine triangular fleshy slips from the lower edges and external

surface of the eight or nine inferior ribs at a little distance from their carti-

lages; this serrated origin is in the form of a long curved line, the concavity

upwards and backwards. The insertion is into the xiphoid cartilage, linea

alba, pubes, Poupart's ligament (formed by a thickening and reflection or

folding back of the lower fibres of this tendon), and into the anterior

superior spinous process of the ilium, also into the outer edge of the two

anterior thirds of the crest of the ilium. Use : to depress and abduct the

ribs, and to compress the abdominal viscera so as to assist in expiration and

in the evacuation of the urine and fasces. The linea alba is a dense liga-

mentous cord extending from the ensiform cartilage to the upper part of

the symphysis pubis, and is formed by the intimate union and crossing of

the tendinous fibres of the two oblique and transverse muscles of opposite

sides. The linece semi-lunares extend from the tuberosity of the pubes on

each side, about four inches from the linea alba, towards the cartilages of

the eighth and ninth ribs. They appear white and somewhat depressed,

and are formed by the tendons of the internal oblique, dividing at the edge

of each rectus into two layers, to inclose the muscle in a sort of sheath.

The Uneoe transversoe are three or four on each side; they cross the rectus

muscle from the linea alba to the line^ semi-lunares ; they are tendinous

intersections of that muscle, particularly of its anterior part, which adhere

so intimately to its sheath as to give the latter this indented appearance.

Poupart^s ligament^ as already remarked, is the inferior edge of the tendon

of the external oblique, thickened and reflected. Considered as a distinct

ligament, it may be said to arise from the anterior superior spinous process

of the ilium, and passing forwards and inwards, to be inserted into the pubes

by two attachments ; one anteriorly into the tuberosity or spine, the other

principally into the innominata of the pubes. This second insertion is

sometimes known as Gimbernaut's ligament.

Obliquus internus or ascendens is also situated at the anterior and lateral

part of the abdomen, broader before than behind. It arises from the fascia

lumborum, from all the crest of the ilium, and from the two external thirds

of the grooved or abdominal surface of Poupart's ligament, and is inserted

into the cartilages of the four inferior ribs, the xiphoid cartilage, the carti-

lage of the seventh and eighth ribs, and the whole length of the linea alba

:

its tendon conjoined with that of the transversalis is inserted into the
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symphysis and upper edge of the pubcs, as also into the linea innominata.

The use of this muscle is to assist the external oblique in expiration by

depressing the ribs ; also to bend the trunk forwards or to one side.

The cremaster or suspensorius testis^ hardly a distinct muscle, and only

rudimental in the female, consists of a fasciculus of pale fleshy fibres which

arise from the internal surface of the external third of Poupart's ligament,

and from the lower edge of the obliquus internus ; the fibres pass downwards

and forwards around the spermatic cord, and are inserted into the tunica

vaginalis ; a few fibres are lost in the scrotum. Use : to support, compress,

and raise the testicle and its vessels.

Transversails ^ a some^vhat square muscle, arises from the fascia lumborum

and the posterior part of the crest of the ilium, and from the iliac third of

Poupart's ligament ; also from the two last ribs, and by fleshy slips from

the inner side of the succeeding five. All the fibres end in a flat tendon,

which near the linese semi-lunares joins the posterior lamina of the internal

oblique, and is inserted along with it into the whole length of the linea

alba, into the upper edge of the pubes, and also into the linea innominata.

Its use is to compress the abdominal viscera in the circular direction, and

to assist in expiration.

The rectics abdominis is a long and flat muscle situated in the anterior

part of the abdomen. It arises by a flat tendon, which is sometimes double,

from the upper and anterior part of the pubes, between the spine and

symphysis; it ascends parallel with its fellow, and is inserted into the

anterior part of the thorax by three fasciculi. Of these, the internal is fixed

to the cartilage of the seventh rib and costo-xiphoid ligament ; the middle

to the cartilage of the sixth rib ; and the external to the cartilage of the

fifth rib. It use is to bend the chest towards the pelvis, and to compress

the abdomen.

The pi/ramidalis, sometimes wanting, arises from the symphysis pubis,

and from the upper edge of the bone external to it, and is inserted into the

linea alba, midway between the umbilicus and pubes. Use : to assist the

rectus and make tense the linea alba.

The diaphragm, the first of the deep muscles of the abdomen, is one of

the most important in the body, second only to the heart. It is the prin-

cipal agent in respiration, and is in a measure only under the influence of

volition. It is usually divided into two portions, one superior, large, and

broad transversely (the true or costal diaphragm) ; the other is inferior and

posterior, small, thick, and narrow (the appendix, crura, or vertebral

diaphragm). These two portions, although separate at their osseous

attachments, are yet blended together in the common central tendon and

present a fan-shaped expansion, bent at their junction, the broad superior

portion being nearly horizontal, while the posterior inferior is vertical and

joined to the former at nearly a right angle. The superior arises. The
centrnl or cordiform tendon of the diaphragm is of considerable extent, and

is entirely surrounded by fleshy fibres. Below this tendon are the two

crura or appendices, nearly parallel to the spine. There are three large

openings in the diaphragm : one for the aorta {hiatus aorticus\ of a semi-
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lunar form, and in the median line ; one for the inferior vena cava {fiyramen
,

vence cavce or quadrilaterum), nearly square, and to the right side ; and one

for the oesophagus {hiatus oesophageiis\ elliptical, and to the left side.

The quadratics lumborum is a thick, flat, irregularly, square muscle,

situated in the lumbar region next the spine, forming part of the posterior

wall, of the abdomen. It arises from the posterior fourth of the crest of the

ilium and from the ilio-lumbar ligament ; it is inserted into the extremity

of the transverse processes of the four first lumbar vertebrae and of the

last dorsal. Its use is to bend the spine to one side, to depress the last

rib, and thus assist in expiration ; both muscles acting together support the

spine.

Psoas parvus^ a long, thin, and narrow muscle, is situated behind the

psoas magnus and arises from the lower edge of the side of the body of the

last dorsal vertebra, also from the body of the first lumbar, and the inter-

vertebral substance; it ends in a thin tendon which crosses the psoas

magnus and is inserted into the ilio-pectineal eminence and adjacent part

of the brim of the pelvis. Use : to assist in bending forwards the body or

in raising the pelvis.

Psoas magnus extends along the sides of the lumbar verteb];'8e, the brim

of the pelvis, and the anterior and inner part of the thigh, as a long, round,

and fleshy muscle. It arises by two planes of fasciculi, the one anterior

from the sides of the border of the two last dorsal and four first lumbar

vertebrae ; the other posterior, from the bases of the transverse processes.

The fibres become attached to a tendon in common with those of the

iliacus muscle, which passing around the hip joint becomes inserted into

and around the lesser trochanter of the femur. Its use is to flex the thigh

on the pelvis, or the pelvis on the thigh; in standing it supports the

spine and prevents its bending backwards; it is especially concerned in

walking.

The iliacus internus, a flat, radiated, or triangular muscle, arises from the

transverse process of the last lumbar vertebra, ilio-lumbar ligament, base

of the sacrum, inner margin of the crest of the ilium, the brim of the ace-

tabulum, &c., and is inserted into the common tendon of the psoas magnus

as already described. It assists the psoas in flexing and rotating the

thigh.

We next proceed to the consideration of the perinseal muscles, the first

of which is the sphincter ani externus^ a flat, thin, oval muscle, open in the

middle. It arises from a fibro-cellular substance extending from the os

coccygis to the rectum (recto-coccygeal ligament), and encircling the anal

orifice, is inserted into the raphe or prominent hard ridge of the perinaeum

and into the superficial fascia. It serves to close and raise the anus, also

to draw .the bulb of the urethra downwards and backwards, and to com-

press it.

The sphincter ani internus vel orbicularis is a thick fasciculus of mus-

cular fibres, encircling the lower extremity of the rectum, with no attach-

ment to the rectum behind, and only a slight one to the central point

before, but is in close contact with the mucous membrane of the intestine.
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Its use is to assist the former muscle in closing the extremity of the rectum in

defecation.

Erector or compressor peiiis, a long and flat muscle, arises from the inner

surface of the tuber ischii, and from the insertion of the great or inferior

sacro-sciatic ligament : it is inserted into the fibrous membrane of the corpus

cavernosum of the penis. Its use is to draw down and facilitate the erection

of the penis.

Accelerator urince^ or ejaculator seminis, extends from the front of the

rectum to the back part of the scrotum, and is attached to its fellow along

the mesial line. Use : to expel the last drops of semen or urine.

Transversalis perincei is a thin and weak muscle, sometimes wanting : it

arises from the inside of the tuberosity of the ischium above the erector

penis muscle, and is inserted into the central portion of the perinseum

behind the accelerator urina?. It supports and raises the anus, assisting

also in defecation.

Levator ani is a flat, thin, and broad muscle, placed at the inferior and

lateral part of the pelvis. It arises by three origins, the first from the pos-

terior part of the symphysis pubis, the second from the obturator fascia and

the ilium, the third from the inner surface of the ischium : it is inserted

into the central point of the perinseum, and into the fore part of the rectum,

into the sides of the rectum, and into the back part of the rectum, as also

into the two last bones of the coccyx. Its use is to raise and draw forward

the rectum, as also to close it ; it also assists powerfully in the evacuation

of f;3eces, urine, and semen.

The coccygeus is a small triangular muscle posterior to the levator ani : it

arises from the inner surface of the spine of the ischium, and is inserted

into the extremity of the sacrum and side of the coccyx. It supports and

raises the coccyx in defecation, and assists in closing the inferior and pos-

terior part of the pelvis.

PI. 124, fig.
15 "", obliquus internus ; ", rectus abdominis. Fig. 17 ^,

obliquus externus.

PI. 125, fig. 19 ", linea alba ;
^', rectus abdominis crossed by the lineas

transversales ;
'", transversus abdominis.

PI. 126, fi^. 20 ^*, transversus abdominis.

PI. 127, fi^. 9 % obliquus externus
; \ femoral ring

;
^, obliquus internus;

", section of the aponeurosis of the obliquus externus ; ", linea alba.

Fig. 10 ^'
'^'

', obliquus internus
;

"
''' % transversus abdominis

; \ pyramidalis

;

", rectus abdominis ; °, linea alba. Fig. 11 \ muscular portion of the

diaphragm
; \ central tendon or phrenic centre

; % left crus
; \ right crus

;

', foramen venae cavae ; ", opening for the oesophagus
;

", do. for the aorta
;

', the posterior fibres of the true diaphragm, arising from ", the ligamentum

arcuatum ;
'°, psoas parvus ; '\ psoas magnus ; '*, quadratus lumborum

;

'^, iliacus internus.

F. Muscles of the Superior Extremities.

The upper extremity is connected with the trunk by the sterno-clavicular

ligaments, and by eleven muscles, all of which have been already described.

ICOSOGRAPHIC ENCYCLOPEDIA.— VOL. II. 49 769



64 ANTHROPOLOGY.

Of these, one is connected to the clavicle {svhclavius\ two to the humerus
{pectoralis major and latissimus dorsi), and eight to the scapula, viz. trape-

zius, levator anguli scapulce, omo-hyoid^ rhoraboides major and minor,

serratm raagmis, pectoralis minor, and latissimus dorsi. The muscles of the

upper extremity are classed into those of the shoulder and arm, forearm,

and hand.

1. Muscles of the Shoulder and Arm. These muscles are hidden

from view by the supra-spinous, infra-spinous, and subscapular fascise, and
the brachial aponeurosis, which have already been briefly described. The
proper muscles are six in number : the deltoid, supra and infra spinatus,

teres minor and major, and the subscapularis. Those of the arm are four :

the biceps, coraco-brachialis, brachialis anticus, and triceps.

The deltoides is a very thick, strong, and triangular muscle, bent so as to

embrace the shoulder-joint in front, externally and behind. It arises from

the lower edge of the spine of the scapula and from the anterior edge of

the acromion process, and from the external third of the clavicle ; its in-

sertion is into a rough surface about two inches in extent situated on the

outer side of the humerus, and commencing just above its centre. It

abducts and raises the arm, draws it forwards or backwards, and rotates it

inwards or outwards.

Supra-spinatv^ fills the fossa of the same name, and arises from all that

portion of the scapula above its spine, as also from a strong fascia which

covers the muscle ; it is inserted into the upper and fore part of the great

tuberosity of the humerus, into the most anterior and superior of the three

depressions which are marked on that surface. It assists the deltoid in

raising and abducting the arm, streng-thens the capsular ligament, and acts

as antagonist to the pectoral, deltoid, and other muscles in preventing a

tendency to dislocation.

Infro.-spinatus is inferior to the last, flat, and triangular. It arises from

the inferior surface of the spine of the scapula and from the dorsum of this

bone as far down as the posterior ridge on the inferior costa ; it is inserted

into the middle of the external or greater tuberosity of the humerus below

the infra-spinatus. Its use is to assist the superior part of the deltoid in

raising tho, arm, drawing it backwards, and rotating it outwards; it also

serves to strengthen the articulation.

Teres minor is a small muscle inseparably attached along the lower edge

of the last muscle. It arises from a depression between the two ridges on

the inferior costa of the scapula, and is inserted below the infra-spinatus

into the inferior depression on the great tuberosity of the humerus, and into

the bone a little lower down. It co-operates with the last muscle.

Subscapularis is a broad, triangular muscle, situated on the inner side of

the scapula opposite to the three last mentioned muscles. It arises from

all the surface and circumference of the subscapular fossa, and is inserted

into the interval or small tubercle of the humerus. As the strongest of the

capsular muscles, it strengthens the inner side of the articulation and

guards against dislocation.

Teres major, a long and flat muscle, arises from a rough flat surface on
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the inferior angle of the scapula below the infra-spinatus, and is inserted

into the inner or posterior edge of the bicipital groove, below the tendon

of the latissimus dorsi. It rotates the humerus inwards, adducts and draws

it downwards and backwards ; it also draws forwards the inferior angle of

the scapula.

The coraco-hnichialis arises from the point of the coracoid process and

from the tendon of the short head of the biceps; descending obliquely for-

wards, it is inserted into the inner side of the humerus, a little below the

middle, and into the ridge leading to the internal condyle by an aponeurosis. I't

serves to adduct, raise, and draw forward the arm ; also to rotate it outwards.

Biceps is situated along the fore part of the humerus, and consists of two

portions superiorly, the external or long, and the internal or short. The

internal arises from the coracoid process between the coraco-brachialis and

the triangular ligament ; the external or long head arises by a long tendon

from the upper part of the glenoid cavity of the scapula; the two uniting

about the middle of the humerus in a large fleshy belly, which ends in a flat

tendon to be inserted into the back part of the tubercle of the radius. A
process from the anterior and outer border of this tendon, called the semi-

lunar fascia, passes to the internal cond3de and to the aponeurosis of the

forearm. Its use is to flex the forearm and stretch its fasciae; also to

abduct and raise the arm.

i. Brachialis anticus or externus arises from the centre of the humerus by

two fleshy slips, one on either side of the insertion of the deltoid ; it is

inserted by a strong tendon into the coronoid process of the ulna and into

a rough surface on this bone beneath that process. Use : to flex the fore-

arm, also to strengthen the articulation when extended.

(- Triceps extensor cuhiti covers the back of the humerus, and extends from

ihQ scapula to the olecranon ; it consists superiorly of three portions, the

middle or long, the second or external, and the third or internal or short

head Q)rachialis internus or posticus). The long or middle head arises

from the lower part of the neck of the scapula ; the second arises imme-

diately below the insertion of the teres minor from and behind a ridge on

the outer side of the humerus, commencing below the great tuberosity and

leading down to the external condyle ; the third or short head arises on the

inside of the humerus above its centre. These three portions unite above

the middle of the arm, and descending, terminate in a broad tendon of two

laminae, a superficial and a deep ;
the former is continued into the fasciae

on the back part of the forearm, the latter is inserted into the posterior

border but not the point of the olecranon. Use: to extend the forearm on

the arm, by its long portion to carry the arm backwards, and in some cases

to abduct it. The triceps is thus the great extensor of the elbow joint,

while the biceps and brachialis anticus are the antagonist flexors. The

flexors thus predominate over the extensors, the contrary being the case in

the knee joint.

2. Muscles of the Forearm. As these muscles are very numerous, they

will be most conveniently described by classing them according to theij

situations and use. One set is employed in bending the forearm, wrist,
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and fingers : these are the flexors. A second, nearly allied to these,' has

the power of rolling the radius across the nlna, so as to turn the palm down-

wards: these are the pronators. The extensors can extend the forearm,

hand, and fingers
;
and a fourth set, the supinators^ can turn the palm of

the hand upwards. The pronators and flexors arise chiefly from the internal

condyle, and from the inner or ulnar side of the forearm.

The pronators and flexors arising from the inner side of the forearm are-

eight in number, arranged in a superficial and a deep layer. The superficial

are the pronator teres, flexor carpi radialis, palmaris longus, flexor digi-

torum sublimis, and flexor carpi ulnaris. The deep are the flexor digitorum

profundus, flexor pollicis longus, and the pronator quadratus.

Pronator radii teres arises from, the anterior part of the internal condyle

and from the coronoid process of the ulna ; it is inserted into the outer and

back part of the radius about its centre. Use: to pronate the hand and

bend the forearm.

Flexor carpi radialis arises from the inner condyle and from the inter-

muscular septa, and is inserted into the base of the metacarpal bone of the

index finger.

Palmaris longm arises from the inner condyle, and is inserted into the

annular ligament and the palmar aponeurosis. It bends the hand and

stretches the palmar fascia.

Flexor carpi ulnaris arises from the internal condyle, and is inserted into

the pisiform bone.

Flexor digitorum sublimis perforans arises from the internal condyle and

internal lateral ligament, from the coronoid process, and from the portion

of the radius below its tubercles and internal to the pronator teres. It ends

in four tendons, two anterior for the middle and ring finger, and two

posterior for the index and little finger ; at the first phalanx of each finger,

each tendon becomes inclosed in a strong sheath with one of the deep

flexors. Near the end of the first phalanx, each superficial flexor tendon is

split for the passage of the tendon of the deep flexor. Use : to flex the

second joint of each finger on the hand, the hand on the forearm, and the

forearm on the arm.

Flexor digitorum profundus perforans arises from the superior three

fourths of the anterior surface of the ulna, and ends in four tendons, which

pass beneath the annular ligament, and are inserted into the phalanges, as

referred to when speaking of the last muscle. Use: to bend the last

phalanx, and to co-operate with the superficial flexor in bending the other

phalanges and the wrist.

Flexor pollicis longus arises from the fore part of the radius below its

tubercle and from the interosseous membrane, to within two inches of the

. carpus. It is inserted into the middle of the last phalanx of the thumb,

which it serves to flex.

Pronator quadratus is a small square muscle situated above the carpus,

and arising from the inferior fifth of the internal and anterior surface of the

ulna. It is inserted into the anterior part of the inferior fourth of the radius,

and serves to roll the radius over the ulna.

772



MYOLOGY. 67

-'The muscles situated on the outer and back part of the forearm arc

supinators and extensors, and may, like the last set, be arranged in a super-

ficial and a deep layer. The superficial consists of seven : supinator radii

longus^ extensor carpi radialis lo7igus and hrevis, extensor digitorum communis,

extensor minimi digiti, extensor carpi ulnaris, and anconceus. The deep mus-

cles are five : the supinator radii brevis, three extensors of the thumb, and

the indicator.

Supinator radii longus, forming the prominence along the oCiter and ante-

rior part of the forearm, arises from the external ridge of the humerus, and

from the intermuscular ligament separating it from the outer head of the

triceps. It is inserted into a rough surface on the outside of the radius, near

its styloid process. It serves to roll the radius backwards and to bend the

elbow joint.

Extensor carpi radialis longiis arises from the ridge on the external side of

tbe humerus, and is inserted into the back part of the metacarpal bone of

the index finger.

Extensor carpi radialis brevis arises from the inferior and posterior part of

the external condj^le, and from the external lateral ligament ; it is inserted

into the carpal extremity of the third metacarpal bone (that of the middle

finger).

Extensor digitorum communis arises with the last and the extensor minimi

digiti, from the external condyle and from the ulna. About the middle

of the back of the forearm it ends in four muscles, each ending in tendons,

which pass under the annular ligament and are inserted into the phalanges

of the foLir fingers. It serves to extend all the joints of the fingers, as also

the carpus.

Extensor carpi ulnaris arises from the external condyle, fascia, and inter-

muscular septa, and ends in a strong tendon, which is inserted into tlie

carpal end of the fifth metacarpal bone. It extends and bends back the

hand, and adducts or flexes it laterally towards the ulna.

Anconoius is placed at the outer side of the olecranon, beneath the skin,

and arises from the posterior and inferior part of the external condyle and

lateral ligament, and is inserted into the external surface of the olecranon;

and the superior fifth of the posterior surface of the ulna. Its use is to

extend the forearm on the arm.

Extensor minimi digiti vel auricidaris arises in common with the extensor

communis, and is inserted Avith the fourth tendon of this muscle into the

posterior part of the phalanges of the little finger. It assists the extensor

communis, and can extend and abduct the little finger independently of the

rest.

Supinator radii brevis surrounds the upper part of the radius : it arises

from the external condyle, external, lateral, and coronary ligaments, and

from the outer side of the ulna, and is inserted into the external and ante-

rior surface of the radius. It turns the radius outwards, so as to supinate

the hand.

Extensor ossis metacarpi pollicis, or abductor pollieis longus, arises from

the middle of the posterior part of the ulna and posterior surface of the
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radius, and is inserted by two tendons, one into the vtrapezium bone, -the
other into the upper and back part of the metacarpal bone of the thumb.;
It serves to extend the first joint of the thumb, and to separate it from the;

fingers. It also assists in supination.

Extensor primi internodii pollicis^ or extensor minor ^ arises from the back
part of the ulna, below its middle, and from the interosseous ligament and.

the radius ; it is inserted into the posterior part of the first phalanx. It

serves to extend the second joint of the thumb, and to assist the last men-
tioned muscle.

Extensor secundiinternodiipollicisJ OT extensor maj(yr^ arises from the posterior-

surface of the ulna, above its centre, and from the interosseous membrane
; |

it is inserted into the posterior part of the second or last phalanx; it extends,

the last phalanx of the thumb upon the first.
^

Extensor indicts, or indicator, arises from the middle of the posterior

surface of the ulna and interosseous membrane, and is inserted into the

second and third phalanges of the fore finger. It assists the common exten^

sor, or produces the extension of the fore finger alone, as in pointing.

3. Muscles of the Hand. These consist principally of the short muscles

of the thumb and of the little finger, of the lumbricalis, and of the interos-

seous muscles.

The short muscles of the thumb are four in number, abductor pollicis,

opponens pollicis, flexor pollicis hrevis, and adductor pollicis, whose names,

sufficiently indicate their use. ,

The muscles of the little finger are three, abductor minimi digiti, flexor

hrevis minimi digiti, and adductor or opponens minimi digiti.

The palmaris brevis is placed just below the skin, at the inner side of the

palm of the hand ; it consists of separate fasciculi which arise from the

anterior ligament of the wrist, and is inserted into the skin and fat at the

inner margin of the hand. It is used in hollowing out the palm.

The lumbricales are four in number, and arise from the radial sides of

the tendons of the flexor profundus. They terminate in little flat tendons,

which are inserted into the tendinous expansion of the extensor communis

on the back of the first phalanx of each finger ; they serve to bend the first

phalanges.

The interosseous muscles, seven in number, fill up the interstices of the

metacarpal bones ; four belong to the palm, and three to the back of the

hand. They arise from the base and sides of the metacarpal bones, and are

inserted into the sides of the first phalanges, and into the tendinous mem-
brane on the back part of the fingers. The palmar are the prior indicis, the

posterior indicis, the prior annularis, and the interosseus digiti auricularis.

The dorsal are the prior medii, the posterior medii, and the posterior annu-

laris.

PI. 124, fig.
15", deltoides ;

'^ pectoralis major; ^''j biceps ;
^'', pronator

teres ; ", flexor sublimis digitorum
;

^^, supinator longus ; ", flexor carpi radi-

alis. Eig.16% deltoides; ', triceps; ', extensor digiti minimi ; ®, extensor carpi

ulnaris ;
", extensor communis digitorum ; ", abductor pollicis longus ;

'^, ex-

tensor pollicis brevis ;
", extensor pollicis longus ;

^\ external interosseous
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muscles; ^\ tendons of the extensor communis digitorum. Fig. 17*, dcl-

toides.

PI. 125, Jig. 19"^, biceps; '", flexor digitorum communis sublimis;

", extensor pollicis longus. Fig. 20 % supra-spinatus
;

\ infra-spinatus :

•*, teres minor ;
*", triceps extensor cubiti ; '', brachialis internus ; ", anco-.

nceus ; '% extensor carpi radialis
;

'"*, flexor carpi ulnaris ;
''^ extensor pollicis

longus ;
•', indicator ; '\ abductor pollicis longus ; ", extensor pollicis

brevis.

PL 126, fig. 20 % coraco-brachialis ; ', biceps ;
'°, flexor digitorum pro-

fundus ;
", flexor pollicis longus. Fig. 21 '\ anconaeus ;

'^'
'", exterior carpi

radialis longus et brevis.

PL 127, fig. 12 ', supra-spinatus; '\ infra-spiuatus
; % teres minor; *, teres

major
; \ end of latissimus dorsi. Fig. 13 \ subscapularis ;

^, biceps
; % co-

raco-brachialis ; ^, brachialis internus; '^, teres major. Fig. 14 \ tendon

of the triceps; ", brachialis internus. Fig. 15 \ deltoid; % common tendon

of the triceps ;
^' *'

\ the long, the external, and the internal portions

;

", anconseus.

PL 128, fi^. 4 \ pronator teres
; % flexor carpi radialis ; \ palmaris

longus ; *, flexor carpi ulnaris ; '\ supinator longus
; % flexor digitorum

communis. Fig. 5 \ flexor digitorum communis sublimis
;

% slit for the

passage of the flexor profundus ; ^, supinator longus ; ", lower part of the

brachialis internus; ^, tendon of the biceps; ^, palmar ligament. Fig. 6 ',

flexor communis digitorum profundus ;
^' % flexor pollicis longus ;

', pro-

nator quadratus ;
' and ^, supinator longus et brevis. Fig. 7 \ extensor

digitorum communis ; ^, extensor digiti minimi
; \ extensor carpi ulnaris

;

\ anconseus
; \ extensor carpi radialis longus et brevis

; \ annular ligament.-

Fig. 8 \ supinator brevis ; ^, anconeus reflected ; ^, abductor longus polli-

cis
; \ extensor pollicis brevis

; % extensor pollicis longus
; % extensor indicis.

Fig. 9
', tendon of the extensor pollicis longus ; ", tendon of the palmaris,

longus; ^, tendon of the flexor carpi ulnaris; ", abductor pollicis brevis;

^, opponens pollicis
; % flexor pollicis brevis

; \ abductor pollicis
; \ palmaris

brevis; % abductor digiti minimi; ", flexor brevis digiti minimi ; ", opponens

digiti minimi; ^^, internal interosseous muscle. Fig. 10 ^'"^'^^ external inter-

osseous muscles.

G. Muscles of the Inferior Extremities.

Each inferior extremity is connected to the trunk by the strong ligaments

of the hip joint, and by several muscles which pass from the pelvis to the

thigh and leg. The muscles of the lower extremities may be conve-

niently classed into those of the pelvis or hip joint, thigh, leg, and foot;

those of the thigh are arranged into posterior, anterior, external, and

internal.

1. Muscles of the Hip. These are nine in number : the three glu-

taei, the pyriformis, the gemini, the two obturators, and the quadratus

femoris.

Glutceus maximus covers the greater part of the pelvis, also the upper

part of the thigh ; it is somewhat square, with the inferior edge thick and.
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round, and covered by a great quantity of fat ; this forms the fold of the

nates. It arises from the posterior fifth of the crest of the iUum, from the

rough surface between the crest and the superior semicircular ridge, of this

bone, from the posterior surface of the sacrum, and from the sides of the

coccyx. The flat and thick tendon of this muscle is inserted into a rough

ridge, which leads from the trochanter to the linea aspera ; also into the

upper third of that line, and into the fascia lata. Use : to extend the thigh,

to abduct and rotate it outwards, and to support and extend the pelvis and

the trunk on the lower extremity.

Glutceits medius^ triangular, and thinner than the last, arises from the

three anterior fourths of the outer edge of the crest of the ilium, and from

the surface of the ilium, and is inserted into the upper and outer part of the

great trochanter, being also attached anteriorly to the tendon of the glutaeus

maximus. Use : to abduct and rotate the thigh, and to maintain the pelvis

in equilibrium on the femur.

Glutceus minimus arises from the inferior semicircular ridge on the

dorsum of the ilium, and from the rough surface between it and the edge

of the acetabulum. The fibres converge and end in a strong, round,

twisted tendon, which is inserted into the upper and anterior part of the

great trochanter. Use : similar to the last. It also strengthens the ilio-

femoral articulation.

Pyriformis is a flattened triangular muscle, the base at the sacrum

within the pelvis, the apex at the trochanter. It arises within the pelvis,

and is inserted into the upper part of the digital fossa at the root of

the great trochanter. Use : to abduct the thigh, to extend and rotate it

outwards.

Gemelli^ two smaller muscles, placed behind the ilio-femoral articulation,

between the ischium and trochanter. The superior arises from the spine

of the ischium, and is inserted into the upper part of the digital fossa of the

great trochanter. The inferior arises from the upper part of the tuber ischii,

and is also inserted into the digital fossa. Use : to rotate the thigh outwards

and to abduct it.

Obturator internus is situated partly within the pelvis and partly behind

the ilio-femoral articulation. It arises within the pelvis from the superior

surface of the thyroid ligament and from the circumference of the thyroid

foramen, and is inserted into the digital fossa of the great trochanter. Use :

to abduct and rotate the thigh outwards; also to act on the capsular

ligament.

Quadratus femoris arises from the external surface of the tuber ischii,

anterior to the tendon of the semi-membranosus. It is inserted into the

inferior and posterior part of the great trochanter, and into the posterior

inter-trochanteric line. Use: to abduct and rotate the thigh outwards.

Ohturalor externus, situated at the upper, posterior, and internal portion

of the thigh, arises from the inferior surface of the thyroid or obturator

ligament, and from the surrounding sarfaces of the pubes and ischium. It

is inserted into the lower part of the digital fossa. Use : to adduct the

thigh and rotate it outwards.
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2. Muscles of the fore part and sides of the Thigh. These arc

eleven in number.

Tensor vagince femoris arises from tlie exterior internal part of the anterior

superior spinous process and crest of the ilium, and is inserted into a dupli-

cature of the fascia lata on the outside of the thigh, about three or four inches

below the great trochanter. Use : to make tense the fascia, to compress

the vastus externus, to rotate the thigh inwards, and to assist in flexing and

abducting it.

Sartoriits, or the tailor's muscle, is the longest muscle in the body. Thin

and flat, like a ribbon, it is situated obliquely along the anterior and inner

side of the thigh, arising from the anterior superior spine of the ilium and

from the notch below that process. It extends obliquely across the thigh to

its inner side, and descending perpendicularly to the knee, it passes behind

the condyle of the femur. It then turns forwards and outwards towards the

inner side of the upper end of the tibia, into which it is inserted below the

tubercle. Use : to flex the leg on the thigh and the thigh on the pelvis, to

cross the lower extremities, &c.

Rectusfemoris is a long and flat muscle, placed vertically on the fore part

of the thigh. It arises by two tendons, one from the anterior inferior spinous

process of the ilium, the other from the superior and external border of the

acetabulum. These soon unite into a strong fleshy belly ending in a flat

tendon, which is inserted into the upper edge of the patella. Use: to extend

the leg on the thigh and to flex the leg on the pelvis. Its action is greatly

facilitated by the patella, which enables it to act at greater mechanical

advantage. This muscle is internally united to three others subjacent to

it ; the four, in fact, form a single quadriceps muscle. Of these the ex-

ternal is called vastus externus, the middle, crar^us, and the internal, vastus

internus.

The vastus externus arises from the root and anterior part of the great

trocha,nter, from the outer edge of the linea aspera, and from the oblique

ridge which leads to the external condyle. It is inserted into the external

surface of the tendon of the rectus, and into the patella. It extends the

knee, and rotates the leg outwards.

Vastus internus arises on the anterior edge of the femur, and is inserted

into the inner edge of the tendon of the rectus and into the patella. Use

:

to extend the knee and turn the leg a little inwards.

Orurceus, between the two last, arises from the anterior and external part

of the femur, and is inserted into the upper and anterior edge of the patella.

It assists the vasti and rectus in extending the leg.

Gracilis^ situated at the inner side of the thigh, beneath the integuments

and fasciae, arises from the lower half of the symphysis and from the

inner edge of the descending ramus of the pubes. It is inserted into

the superior part of the internal surface of the tibia. Use: to abduct

the leg and thigh, to bend the knee, and turn the leg and foot in-

wards.

Pectinoeus arises from the linea innominata and the convex surface below

it on the horizontal ramus of the pubes, and is inserted into the rough ridge
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leading from tlie lesser trochanter to the linea aspera. Use : to adduct and
flex the thigh and to rotate it inwards.

Triceps adductor femoris consists of the three following portions, which
pass in distinct laminae from the pelvis to the thigh

:

Adductor longusj flat and triangular, situated at the upper and internal

part of the thigh, arising from the anterior surface of the pubes, and inserted

into the middle third of the linea aspera.

Adductor hrevis^ arising from the anterior inferior surface of the pubes,

and inserted into the superior third of the internal root of the linea

aspera.

Adductor magnus, the largest and longest of the three, arising from the

anterior surface of the descending ramus of the pubes, and from the ramus
of the ischium, and inserted into the rough ridge leading from the great

trochanter to the linea aspera. The three adductors, in addition to adduct-

ing the limb, can rotate it outwards. They also serve to support and
steady the pelvis on the thigh

;
likewise to flex and extend the thigh on the

pelvis.

3. Muscles of the back part of the Thigh. They are only three in

number, and are commonly called hamstrings ; the semi-tendinosus and,

semi-membranosus form the inner, the biceps the outer hamstring.

Biceps flexor cruris consists of a long and a short head. The former arises

from the outer and back part of the tuber ischii in common with the semi-

tendinosus, and about the inferior third of the thigh it joins the short head

which arises from the linea aspera. The tendon of the common muscle

descends behind the knee, then turning forwards and outwards, is inserted

into the head of the fibula. Use : to flex the knee joint, to extend the

thigh, and rotate the limb outwards. It also assists in raising the body

when bent in, and in maintaining the erect posture.

'&mi-tendinosus arises from the tuberosity of the ischium, and is inserted

into the anterior angle of the tibia below its tubercle. Use : to flex the

knee, and rotate the leg inwards
;

also to extend the thigh, to support the

pelvis, and prevent the trunk from bending forwards.

Semi-membranosus^ beneath the preceding, arises from the upper and outer

part of the tuber ischii, and descending ends in a tendon, which passes

behind the internal condyle and divides into three processes. The first is

inserted into the external condyle of the femur ; the second is inserted into

the posterior part of the tibia and fibula, and is also continuous with the

deep fascia of the leg
; the third is inserted into the head of the tibia. Use

:

to extend the thigh on the leg, to flex and rotate the knee, and to strengthen

the back part of the joint.

4. Muscles of the anterior and external part of the Leg. The

muscles on the fore part of the leg are four in number, viz. the tibialis anti-

cus, extensor pollicis, extensor communis digitorum, and peronaeus tertius.

Those on the outer side of the leg are the peronaeus longus and brevis.

Tibialis anticus^ on the outer side and next to the tibia, arises from the

outer part of the superior two thirds of the tibia, from the head of the fibula,

and from the interosseous ligament ; it is inserted into the inner side of the
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great or internal cuneiform bone, as also into the base of the great toe.

Use : to flex the ankle, to addact the foot, to turn the toes inwards, and to

support the leg when standing.

Extensor digitorum longiis arises from the external part of the head of the

tibia, and from the upper part of the fibula, and is inserted by four tendons

into the back of the last phalanx of each toe (except the great toe). Use :

to extend the toes and flex the ankle.

Extensor pollicis proprias arises from the inner edge of the middle third

of the fibula, and is inserted by two tendinous fasciculi, one into the base of

the first phalanx, and the other into the base of the second or last phalanx

of the great toe. Use : to extend the great toe and flex the ankle.

Peronceits tertius or anticus arises from the anterior surface of the lower

half of the fibula, and is inserted into the base of the fifth metatarsal bone*

Use: to extend the little toe, to flex the ankle, and to raise the outer edge

of the foot.

Peronceus longus arises from the head of the fibula and from the adjacent

surface of the tibia ; it is inserted into the outer side of the metatarsal bone

of the great toe and into the adjacant sesamoid bone. Use: to extend the

ankle joint, to press the great toe against the ground as in walking, and to

turn the foot outward^

Peronceus hrevis arises from the lower half of the fibula, and is inserted

into the base of the metatarsal bone of the little toe and into the os cuboi-

des. It is similar to the last in its uses.

5. Muscles of the back pakt of the Leg. These are seven in num-

ber, arranged in a superficial and a deep layer ; the former consists of the

gastrocnemius, sOielus, and plantaris ; the latter, of the tibialis posticus,

flexor pollicis longus, flexor digitorum communis, and poplitseus.

Gastrocnemius arises by two heads, one from a digital depression on the

upper and back part of the internal condyle of the femur, the other from

above the external condyle. The two fleshy bellies form the calf of the

leg, these ending in a broad flat tendon about the middle of the limb, which

with the tendon of the subjacent solseus is inserted into the lower and back

part of the os calcis, as the tendo achillis. Use : to extend the ankle joint,

and to throw the whole weight of the body forward on the. toes, as in pro-

gression.

Plantaris arises from the back part of the femur, above the external con-

dyle and from the posterior ligament of the knee ; it is inserted into the os

calcis a little anterior to the tendo achillis. Use : to extend the foot and

turn it inwards
;

also to flex the knee.

SolcBus arises from the back part of the tibia and fibula by two slightly

developed heads, and is inserted into the. os calcis by the tendo achillis,

common to it and the gastrocnemius. It assists in extending the ankle, but

can exert no influence on the knee joint.

Poplitoeus arises from a depression on the external surflice of the outer

condyle, and is inserted into a flat triangular surface which occupies the

superior fifth of the posterior surface of the tibia. Use : to bend the knee,

and when bent to twist the foot inwards.
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FhxoT digitorum perforans arises from the posterior flat surface of the

tibia, and is inserted bj four tendons into the base of the last phalanx of

each of the four lesser toes. Use : to flex the metatarsus and all the

phalanges of the toes.

Tihialis posticus arises from the posterior and internal part of the fibula,

and is inserted into a tuberosity on the inferior and internal part of the os

naviculare. Use : to extend the ankle, and to raise the inner edge of the

foot from the ground.

Flexor pollicis longus arises mainly from the two inferior thirds of the

fibula, and is inserted into the base of the last phalanx of the great toe.

Use : to flex this toe, to extend the ankle, and to adduct the foot.

6. Muscles of the Foot. There is but one muscle in the upper surface

of the foot, the extensor digitorum brevis. Those in the sole of the foot are

very numerous, and may be divided into four laminae. The muscles of the

first lamina are, the abductor pollicis, flexor digitorum brevis, and abductor

minimi digiti ; in the second layer are the long flexor tendons, the accessory

muscle, and the lumbricalis. The third layer consists of the flexor pollicis

brevis, adductor pollicis, transversalis pedis, and flexor minimi digiti. In

the fourth are the interosseous and the tendon of the peronseus longus.

Extensor digitormn brevis arises from the upper ^'art of the os calcis,

from the cuboid bone, the astragalus, and the annular ligament ; it ends in

four tendons, which are inserted into the upper part of all the four large

toes. It serves to extend the toes and to rotate the anterior part of the foot

outwards.

Abductor pollicis arises mainly from the inner part of the os calcis, and

is inserted into the internal sesamoid bone, and into the internal side of the

first phalanx of the great toe. It serves to flex the great toe and to separate

it from the rest.

Flexor digitorum brevis perforatus arises from the inferior and internal

part of the os calcis, and about the middle of the foot divides into four

muscles, each ending in tendons. Each tendon is perforated by the long

flexor tendon, and is ultimately inserted into the lateral borders of the second

phalanges. It assists to preserve the arch of the foot, and helps the long

flexor muscle.

Abductor minimi digiti arises principally from the outer side of the os

calcis, and is inserted into the outer side of the base of the first phalanx of

the little toe and into the adjoining surface of the metatarsal bones. It

flexes the little toe and separates it from the others.

Accessorius arises bifurcated from the inferior and lateral borders of the

OS calcis, and is inserted into the upper and outer part of the tendon of the

flexor digitorum longus just before it divides. It assists the long flexor, and

counteracts its obliquity.

Lumbricales are four small muscles which arise from the angles between

the tendons of the flexor digitorum longus ; each is inserted into the internal

side of the first phalanx of the four toes, there being none for the great toe.

They adduct and assist in flexing the four toes.

Flexor pollicis brevis arises from the anterior inferior part of the os calcis,
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and from the cuboid and external cuneiform bone, and passing forwards is

divided into two tendons inserted into the sesamoid bones beneath the first

phalanx of the great toe. It flexes the first joint of the great toe, and

approximates this toe to the others.

Adductor iMdcis arises from the calcaneo-cuboid ligament and from the

base of the second, tliird, and fourth metatarsal bones ; it is inserted into

the external sesamoid bone. It draws the great toe outwards towards the

others, and flexes it so as to bring it beneath them.

Transversalis pedis arises by distinct slips from the anterior extremities

of the four external metatarsal bones. It is inserted into the external

sesamoid bone of the great toe along with the last mentioned. It approxi-

mates the toes and contracts the arch of the foot.

Flexor hrevis minimi digiti arises from the cuboid and fifth metatarsal

bones, and is inserted into the inner side of the base of the first phalanx of

the little toe, which it serves to flex and adduct.

The interossei muscles are seven in number ; three are seen on the sole

and four on the dorsum. The inferior are adductor medii digiti^ adductor

quarti digiti^ and adductor minimi digiti. They arise from between the

metatarsal bones of the four external toes, and are inserted into the inner

side of the base of the first phalanx of the three lesser toes. The superior

interossei are all abductors, viz. internus digiti secundi, externus digiti secundi^

abductor digiti medii^ and abductor digiti quarti.

PI. 124:, Jig. 15 '^^, tensor vaginae femoris; ^% pectinaeus
;

^', sartorius

;

^", gracilis ;
^% rectus femoris ; ^\ ligamentum patellae

;
^% extensor digitorum

communis ;
^% tibialis anticus. Fig. 16 ", giutoeus maximus ; ^\ gracilis

;

'% vastus externus ; ^% biceps flexor cruris ; ", gastrocnemius.

PI. 125, Jig. 19 ", extremity of the psoas and iliacus externus ; ", adduc-

tor brevis ;
^°, adductor longus ; ^\ cruraeus ;

^^, vastus externus ;
^^, vastus

internus ; ^% extensor digitorum communis ; '\ extensor longus pollicis.

Fig. 20 ^\ plantaris ;
^^, solaeus ;

^^, tendon of the gastrocnemius.

PI. 126, Jig. 20 ^®, quadratus lumborum
;
^\ psoas parvus ; ^\ psoas magnus

;

*^ iliacus internus ; ", adductor brevis ;
^*, adductor longus ; ", adductor

magnus; ", gracilis. Fig. 21 '^% glutaeus minimus; ", obturator internus

;

", obturator externus ;

''"', adductor magnus ; ^\ poplitaeus
;

^', flexor digito-

rum communis ;
^^, flexor pollicis longus

;
^*, peronseus longus

; ", peronseus

brevis ;

^^'
", tibialis posticus.

PI 128, fg. 11 \ glutaeus maximus ; ''j glutaeus medius. Fig. 12 ',

glutaeus medius ; ^, pyriformis ; ^, tendon of the obturator internus

;

', quadratus femoris
; % section of the tendon of the glutaeus maximus.

Fig. 1.3 \ section of the pyriformis ; "", glutaeus minimus
;

% obturator

internus
; \ quadratus femoris ; ^, adductor femoris ; ®, biceps flexor cru-

ris; ', semi-tendinosus ; ", semi-membranosus. Fig. 14', psoas magnus,
'', iliacus internus (both in section) ; *, sartorius ; *, tensor vaginae femoris

;

^, rectus
; % vastus externus

; % pectinaeus
; % adductor longus

; % gracilis.

Fig. 15 \ the four extensors of the leg, the rectus supposed to be cut off:

^ adductor brevis; % adductor magnus; ", obturator externus. Fig. 16 \

tibialis anticus ; ^, extensor pollicis longus ; ", extensor digitorum com-
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munis; ' and *, peron^us longiis ;
' and ', peronasus brevis; ', extensor

communis brevis ;

'' and ', peronaeus tertius ; '", annular ligament on the

back of the foot. Fig. 11 \ flexor digitorum brevis; ', abductor pollicis

;

', flexor pollicis brevis ; ", abductor digiti minimi ; ', flexor brevis digiti

minimi. Fig. 18 \ flexor pollicis brevis ;
'', adductor pollicis ; ^, transver-

salis plantaris; ', tendon of the peronseus longus. Fig. 19 interosseous

muscles of the back of the foot.

III. THE YASCULAE SYSTEM.
'

(ANGEIOLOGY.)

The Yascular System consists of membranous ramifying tubes, which

conduct either blood or fluids to be added to the blood for the sake of

restoring to it the materials necessary for its normal functions. The blood,

from which is derived the material of life and growth, is furnished by the

food taken into the stomach, which after undergoing certain operations,

subsequently to be explained, and after being strained through exceedingly

fine tubes called lacteals, is introduced into the general circulation by the

thoracic duct. The blood circulates through all parts of the body mainly

by the impulsion of a central engine, the heart, which continues pulsating

at regular intervals during the entire life of the animal. Yessels which

conduct blood from the heart are known as arteries, while those which

bring it back again are veins. The former are distinguishable from the

latter by their exhibiting the phenomena of pulse. The arteries pass to all

parts of the body, dividing and subdividing continually as they recede from

.the heart, until finally they end in ramifications so fine as only to be appre-

ciable by the microscope. These terminal branches are called capillaries.

The capillaries are continued into the veins, which present an appearance

much like that of the arteries, viz. a tree excessively ramifying, with the

trunk resting on the heart, and the branches ending in the capillaries, which

latter thus constitute the peripherical medium of communication between

the arteries and the veins. The blood proceeds from the heart through the

arteries to the capillaries, where it undergoes certain changes; passing into

the veins from these, it again reaches the heart, thus performing a round

known as the circulation of the blood. The nutritious particles of the blood

pass through the thin walls of the capillaries into the various tissues, for the

sake of supplying the wear and tear of animal life ; the dead or effete por-

tions are taken up in the state of lymph by another set of vessels called

lymphatics, which discharge their contents into the veins, ultimately to be

subjected to certain influences which prepare them for again playing their

part in the general circulation. The chyliferous system is closely allied to

the lymphatic. This consists of excessively minute canals, which extend

from the intestines to the thoracic duct, and are called lacteals, on account

of their vv^hite appearance when distended with the milk-like chyle.
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The blood, when returned from the capillaries through the veins, is no

longer fit for the purposes of life, and must accordingly be purified, or freed

from the dead matters with which it is loaded. This purification is mainly

efiected through the instrumentality of the lungs, in which the venous blood

comes in contact with the atmosphere and constitutes respiration. In the

lungs, the oxygen of the air is absorbed by the blood, and uniting with the

superabundant carbon, forms carbonic acid, which, as a gas, may be exhaled.

The accession of oxygen converts the dark venous blood into the bright red

arterial, which again returning to the heart, is impelled into the arteries as

before. This union of the carbon of the blood with oxygen absorbed from

the air, takes place not only in the lungs but in the bloodvessels. The
circulation of the blood through the arteries, capillaries, and veins, is known
as the greater or systematic circulation, that through the lungs being the

lesser or pulmonic

1. Special Anatomy of the Heart.

The central organ of the vascular system, the heart is a hollow, irregu-

larly conical body, slightly flattened posteriorly, and so situated in the tho-

racic cavity between the two lungs, as that its base from which the blood-

vessels arise is superior, and the apex directed downwards and to the left.

The heart does not lie loose in the thorax, but is inclosed in a membranous

bag called the pericardium. The external or fibrous layer is closely united

to the pleura or lining membrane of the thorax, and to the mediastinum,

a nearly vertical partition formed by the juxtaposition of the pleurae of

opposite sides. Although, on the whole, of similar shape to the heart, it is

yet inverted, the apex being superior and the base inferior. Below it is

firmly united to the tendon of the diaphragm. It consists essentially of

two layers, an external or fibrous, and an internal or serous. The serous

layer is reflected over the heart, and secretes a thin yellowish fluid, the

liquor pericardii, which lubricates the heart, and permits it to play freely

: within its pericardium. The amount of this liquor when in health seldom

exceeds a teaspoonful.

The heart is a strong muscular bag, divided into two compartments, two

auricles and two ventricles. On looking at it from before, there will be

seen a longitudinal farrow, sulcus longitudinalis^ which divides it into right

and left portions ; this farrow corresponds to the internal partition dividing

the right auricle and ventricle from the left auricle and ventricle. A second

furrow, sulcus trans ve7'scdis or coronalis, intersects the first at right angles,

and marks the partition between the right and left auricle and the right and

left ventricle. The two auricles form the base of the heart, the ventricles

constituting its body; and the anterior end of the left ventricle, by being

extended somewhat be^^ond the right, forms the apex. The auricles are in

immediate connexion with the great venous trunks; the right with the two

venae cava3, the left with the pulmonary veins, all of which conduct blood

to the heart.
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Tke interior of the heart is provided with a serous layer or membrane,
as well as the exterior. This, which is known as the endocardium^ not

only constitutes a smooth lining to the cavities of the heart, and thus

greatly facilitates the passage of the blood, but, by its duplicatures, it forms

the valves which are situated in the openings in the heart, and regulate the

proper flow of the blood. Starting from the entrance of the two venae

cav£e, it enters the right auricle, and there forms the eustachian and coro-

nary valves
;
passing through the opening between the right auricle and

ventricle, it increases in density, and forms the loose pendulous tricuspid

valve. Approaching the orifice of the pulmonary artery, it assists in form-

ing the sigmoid valves, and becomes continued into the lining internal coat

of that vessel and its ramifications. In like manner, through the left cavities

of the heart we can trace it from the pulmonary veins into the left auricle,

thence into the left ventricle and aorta, forming in its course the mitral and

semilunar valves.

On removing the serous investment of the exterior of the heart, we come

to the muscular tissue, which will be seen to be much thicker over the

ventricles than over the auricles, and over the left ventricle than over the

right.

Considering, in the next place, the individual cavities of the heart, we
commence with the right auricle. This constitutes an oblong cuboidal

cavity, joined at its posterior superior angle by the descending vena cava,

and at its posterior inferior angle by the ascending vena cava. The struc-

ture of the auricle between these two points appears to be only a continua-

tion of that of the veins. In front of this continuation of the two veins the

auricle is dilated into a pouch, called its sinus, the upper extremity of which

is elongated into a process with indented edges, somewhat resembling the

ear of an animal, whence the term auricle. About midway between the

orifices of the two vense cavse is seen a transverse prominence, the tuhercu-

lum Lov-eri. This cavity is separated from the left auricle by a thin parti-

tion common to the two auricles. On the septum or partition, below its

middle, is a superficial circular depression, the /bssa ovalis^ surrounded by an

elevated margin, called the annulus. In the foetus, before birth, this fossa is

occupied by a hole, forar)ien ovale, through which the blood passes directly

from the right to the left auricle, without first going through the lungs.

Just below the fossa ovalis is seen the Eustachian valve, which in the

foetus serves to direct the blood to the foramen ovale ; in the adult it

appears to oppose the reflux of blood into the ascending vena cava at the

lower part of the right auricle ; to the left of the Eustachian valve is seen

the orifice of the large coronary vein of the heart, protected by a small

semilunar valve, valvula Thebesii. Between the right auricle and ventricle

is a round hole, about an inch in diameter, called the ostium venosum, or

right auriculo-ventricular opening, for the passage of the blood. This is

surrounded by a dense white line, designated as the right tendon of the

heart.

The walls of the right auricle are formed by muscular fibres. On the

sinus these are collected into small transverse fasciculi, called musculi pecti-
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nati^ wliicli leave between them deep interstices, in which the external and

internal membranes of the heart come in contact.

The right ventricle. This forms the greater part of the anterior surface

of the heart, and is separated posteriorly from the left ventricle by a thick

septum. The internal surface of the cavity of the right ventricle is covered

by muscular fasciculi, known as the columnce carnece, some of them passing

from one side to the other, and others contributing to the valvular arrange-

ment between the right auricle and ventricle. These, called chordce tendinece,

pass to the edge of the tricuspid valve^ which arises from around the margins

of the ostium, and projects into the cavity of the ventricle.

The opening for the pulmonary artery is situated above the ostium veno-

sum. It is round, and about an inch in diameter, and furnished with three

valves, called semilunar and sigmoid^ which are capable of completely

closing this orifice, should the blood flow back from the pulmonary artery,

but which lie close pressed to the sides when the current is in its normal

direction. Through the pulmonarj^ artery venous blood is carried to the

lungs.

The blood, after circulating through the lungs, is returned by the pulmo-

nary veins into the left auricle^ at the anterior inferior side of which is seen

the left auriculo-ventricular opening, or the communication with the left

ventricle, about an inch in diameter. This, like the right auricle, is consti-

tuted by a sinus venosus and auricular appendage.

The left ventricle constitutes the principal bulk of the heart, and its walls

are nearly three times as thick as those of the right ventricle. Its internal

surface is roughened by the same columnae carneas as the right. The ostium

venosum, or opening between the left ventricle and auricle, is on the side

also fortified by a valvular arrangement, the mitral valve, which prevents

the reflux of blood. It is retained in the left ventricular cavity by chordae

tendinese. Close to the ostium is the opening for the aorta, guarded by
three semilunar valves, very similar in arrangement to those of the pulmo-

nary arter}', being, however, stronger.

Passage of blood through the heart. By the alternate contraction and

dilation of the different chambers of the heart, the blood is caused to circu-

late through it and the bloodvessels proceeding from it. The right and left

ventricles contract, while the two auricles expand, and vice versa ; contrac-

tion of the ventricles being known as the systole, and their dilation the

diastole. Commencing with the right side of the heart, we find that when
the auricle contracts, the blood is forced towards the auriculo ventricular

opening, and backwards into the venas cavae. The simultaneous expansion

of the right ventricle, however, affords a free passage for the blood from

the right auricle, which accordingly rushes through the ostium. The ven-

tricle now contracting, forces the blood towards the ostium, and towards

the pulmonary artery. Through the former it cannot pass, by reason of

the tricuspid valve ; and as the semilunar valves at the entrance of the pul-

monary artery afford no impediment, the blood is drawn into the lungs.

Simultaneously with this contraction of the ventricles, the right auricle

dilates and becomes filled with fresh venous blood from the venae cavae,
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The blood, after passing through the lungs, is brought back to the left auri-

cle, which, contracting at the moment when the left ventricle is expanding,

forces the blood into the left ventricle. The contraction of this ventricle

drives the blood into the aorta, its reflux into the auricle being prevented

by the mitral valve. The semilunar valves of the pulmonary artery and

aorta prevent the reflux of blood into their respective ventricles.

PI. 130, fig. 1, right half of the heart from before: ', right auricle ;
'•", right

ventricle. Fig., 2, left half of the heart from before : ', left auricle ; ^, left

ventricle. Fig. 4, larynx, trachea, pericardium, and lungs : ^, pericardium.

Fig. 5, heart from before : ', right sinus ; ^ right auricular appendage (the

two constituting the auricle); ^, superior vena cava; \ inferior vena cava;
'"'

", left sinus and appendage, or left auricle ;
''
^ pulmonary veins ; ®, sulcus

transversalis ;
'", longitudinal furrow or fissure ; ", right ventricle ; ", pul-

monary artery ;
'^, left ventricle ; ", aorta. Fig. 6, section of the right half

of the heart : \ right auricle ; ^, fossa ovalis ; ^, Eustachian valve ; *, open-

ing of the great coronary vein with the valvula Thebesii; ^, right ventri-

(ile with its columnse carnese ; ®, a point of the tricuspid valve with the

chordae tendinese
; \ pulmonary artery with two of the semilunar valves.

Fig. 7, section of the left half of the heart : ', left auricle with the open-

ings of the pulmonary veins; ^, left ventricle; ^, mitral valves; *, aorta

with two semilunar valves. Fig. 8, direction of the muscular fibres of

the heart :
'' ^' % fibres of the auricles ; ", fibres of the ventricles ; ^, open-

ings for the large vessels of the heart; % place where the fibres twist

round each other at the apex, to become united with the deep layers;

\ place where the superficial anterior and posterior fibres interlace and

become united with the deep fibres ;
^' \ openings of the pulmonary artery

and aorta.

2. Special Anatomy of the Arteries.

The aorta^ situated on the base of the heart, may be considered as the

main trunk of a tree, whose ramifications ever increasing constitute the

arteries, the ultimate branches being the capillaries. The various arterial

divisions are named partly from their regional situation, as subclavian,

axillary, &c., partly from their relative position, as deep or superficial,

and partly from their distinction, as cerebral, ophthalmic, &c. The

names "aorta" and "artery" show the opinion entertained by the

ancients with respect to their functions, being supposed to conduct vital

air exclusively, from being found empty of blood after death, yet still

distended.

The arterial tubes are of a dense structure, and when empty preserve

their form without collapsing. They are composed of three principal coats

or tissues. The first or external is fibro-cellular, strong and resisting, and

connects the vessels with the surrounding parts. The second, or middle, or

proper coat of the arteries is thickest, and consists of yellowish and rather

dry fibres, elastic but not brittle ; although circular they do not form com-
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plete rings. By tlie aid of the microscope, this coat may be divided into

three laminae: an external, thin, elastic, and yellow ; a middle, composed

of circular fibres similar to those of unstriped involuntary muscle ; and an

internal, similar to the last, but with the fibres longitudinal. The internal

coat of an artery is smooth and polished, and may be subdivided into two

laminae, the internal composed of tesselated epithelium, and resting on a

basement membrane with longitudinal and internal fibres. Although the

external system is devoid of exact symmetry, yet, with a few exceptions,

one description will apply to either side. Arteries are all supplied with

nutrient vessels and nerves from the adjacent parts.

A. The Arch of the Aorta.

The aorta, arising from the superior posterior end of the left ventricle,

passes beneath the pulmonary artery, and is entirely concealed in front by

it. Keeping to the right, it emerges at the base of the heart, between th.e

right auricle and the trunk of the pulmonary artery, being bounded on the

right side by the descending vena cava. Continuing its ascent, it forms a

curvature with the convexity upwards, the summit of which arises to within

about an inch of the superior edge of the sternum. This curvature is in

front of the third and fourth dorsal vertebrae, and in its course the aorta

passes over the right pulmonary artery, across the left bronchus, and applies

itself to the left side of the spine about the third or fourth dorsal vertebra.

This bend is known as the aortic arch, arciis aortce. In its descent down
the thorax the aorta is in contact with the left surface of the bodies of the

dorsal vertebrae. At the lower part of the thorax, it inclines towards the

middle line of the vertebrae in order to reach the hiatus aorticus of the

diaphragm, through which it penetrates to the abdomen. Here it descends

in front of the lumbar vertebrae, somewhat on their left side, ceasing at the

intervertebral space between the fourth and fifth vertebrae by division into

two large trunks, the primitive iliacs, one for each lower extremity and the

corresponding side of the pelvis. In the course of the aorta from the heart

to the loins, it first gives off the branches which supply the heart, then those

for the head and superior extremities, then those for the sides of the thorax,

and afterwards in the abdomen it detaches the trunks which supply the

viscera and sides of the abdomen.

From the arch of the aorta there arise five arteries: the right and left

coronary, the innominata, the left carotid, and the left subclavian. Excep-

tions to this arrangement not unfrequently occur, as in addition to the two

coronary there are sometimes but two arteries, sometimes six.

Coronary Arteries. The right and left coronary arteries are the

nutrient vessels of the heart. They arise above two of the sigmoid valves,

and communicate freely with each other by their ramifications,

The arteria innominata^ about an inch and a half in length, arises from the

upper part of the arch, at the junction between the ascending and horizontal

portion ; it ascends obliquely to the right side in front of the trachea and

of the right pleura, and opposite to the sternal end of the clavicle divides

•into the right subclavian and right carotid arteries.
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We thus have two pairs of arteries to consider for the head and superior

extremities, two of them, the left common carotid and the left subclavian,

arising immediately from the arch of the aorta; while the right subclavian

and carotid are constituted by the bifurcation of the arteria innominata,

about an inch from the aortic arch.

B. The Gartoid Arteries.

The right arises from the innominata, the left from the arch of the aorta
;

they ascend obliquely outwards as far as the os hyoides, where they divide

into an external and an internal.

1. The Extekkal Carotid Arteey ascends obliquely backwards to the

fore part of the meatus auditor! us covered by the skin, platysma, and fascia,

as also by the digastric and stylo-hyoid muscles, the parotid gland, and

portia dura nerve. It gives off ten arteries in three sets : anteriorly, the

superior thyroid^ lingual^ and labial ; posteriorly, the muscular^ auricular.^ and

occipital ; superiorly, the pharyngeal^ transverse^ facial^ temporal^ and int&rnal

^maxillary.

The superior thyroid arises opposite to the cornu of the thyroid cartilage,

and descending obliquely forwards beneath the sterno-thyroid and omo-

hyoid muscles, sends off the following branches: 1, the superficial^ distributed

to the integument and to the superficial muscles
; 2, the laryngeal^ to the

muscles and mucous membranes of the larynx ; 8, hyoidean^ to the lower

border of the os hyoides and adjacent muscles ; 4, superior thyroid^ to the

thyroid gland.

The lingual artery arises immediately above the preceding; it ascends

tortuously forwards and inwards, above the os hyoides to the base of the

tongue, between the hyo and genio-hyoglossi muscles, and running horizon-

tally forwards towards the tip of the tongue, gives off the following branches:

1, hyoidean ; 2, dorsalis linguae^ which ascends to the dorsum of the tongue

and is lost on the mucous membrane near its base, also on the velum and

fauces ; 3, sublingual^ to the sublingual gland, mylo-hyoid muscle, and

mucous membrane of the mouth ; 4, ranine, the trunk continued along the

lingualis muscle to the tip of the tongue.

The labial or external maxillary artery arises opposite the os hyoides,

ascends behind the digastricus, and between the submaxillary gland and

the base of the jaw, and turning around the latter rises towards the sides

of the nose. In the neck it gives off: 1, the inferior palatine to the velum
;

2, glandular^ to the submaxillary and adjoining lymphatic glands; S, sub-

mental^ to the chin and surrounding muscles. On the face it gives off:

4, inferior labial, to the muscles and integuments between the lip and chin
;

5, inferior and superior coronary, which run along the borders of the lips

;

6, lateralis nasi, to the side of the nose ; 7, angularis, which communicates

with the ophthalmic.

The muscular artery descends obliquely backwards and divides into several

branches, which are principally distributed to the sterno-mastoid and to the

surrounding cellular tissue and glands.

The occipital artery arises opposite the labial, ascends obliquely back-
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wards behind the digastric, then curves horizontally backwards between the

mastoid process and the atlas, and near the mesial line it ascends on the

occiput. It gives off several muscular branches, some to the mastoid and

trapezius muscles, several to the deep muscles on the sides and back of the

neck ; and in the occiput it divides into tortuous branches which ascend in'

different directions in the scalp, and inosculate with the different arteries in

that region.

The posterior auricular artery arises above, often in common with the occi-

pital ; it ascends behind the parotid and between the meatus auditorius and

the mastoid process ; it divides into several branches which are lost in the*

integument of the ear and in the scalp ; one branch, named the stylo-mastoid^

enters the foramen of the same name.

The inferior or ascending pharyngeal artery arises near the division of the

common carotid, ascends vertically to the base of the skull, and sends off

several pharyngeal and palatine branches, ending in a small branch which

passes through the foramen lacerum posterius, and supplies the dura mater

at the base of the cranium.

The transverse artery of the face arises from the carotid in the parotid gland,

and is distributed to the muscles and integument of the face, and joins the

branches of the facial artery.

The temporal artery is one of the two terminal branches of the external

carotid ; ascending over the root of the zygoma, about an inch and a half"

above the zj^gomatic arch, it divides into an anterior and posterior branch.

The anterior temporal is distributed over the front of the temple and arch of

the skull, and anastomoses with its fellow of the opposite side, and with the

sapra-oi'bital and frontal artery. The posterior temporal curves upwards and

backwards, and inosculates with the posterior of the opposite side, and with'

the posterior auricular and occipital artery.

Tlie internal mamillary artery ascends obliquely forwards behind the neck

of the maxilla between the pterygoid muscles, and gives off the following

branches : 1, the middh artery of the dura mater, which, passing through the'

foramen spinale of the sphenoid bone, divides into two branches which

supply the bones of the cranium and the dura mater; 2, the inferior dental:

this passes into the dental foramen and distributes minute arteries to the

roots of the teeth. Between the pterygoid muscles it sends off, 3, the deep

temporal branches to the temporal muscle; 4, masseteric; 5, pterygoid; 6,

bu£cal, to the cheek ; 7, superior dental, to the alveoli and gums
; 8, infra-

orbital, to the muscles of the face ; 9, nasal, to the mucous membrane on the

spongy bones and the septum
; 10, the superior palatine, to the muscles and"

mucous membrane of the velum, and to the hard palate; 11, the vidian,

a small branch which passes backwards. These terminating branches

of the internal maxillary are entangled with the divisions of the superior

maxillary.

PI. 135, fig. 1 \ heart ; *, left, ^, right coronary artery ; *, pulmonary

artery cut off; ^ arcus aortae; ", arteria innominata; \ right common
carotid ; ^, left subclavian ; ', division of the innominata into the right

carotid and subclavian ;
'°, division of the common carotid into outer and
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inner ;
", superior thyroid ;

'^, lingual ; ", external niaxillarj ;
^\ inferior or

ascending palatine ;
'°, submental ;

''', inferior, and ^\ superior coronary

arteries of the lips
;

'% nasal branch of the angularis ;
^% occipital ; ^% poste-

rior auricular
;

", ascending pharyngeal ;
'", division of the external carotid

into two terminal branches ; ", transverse facial ; ^\ middle temporal

;

", anterior auricular. Fig. 2, the lingual artery; part of the lower jaw
removed : \ os hyoides ;

'\ hyo-glossus muscle cut away
; % stylo-glossus

muscle
; \ genio-glossus muscle

; % external carotid ; ", lingual artery

;

\ dorsalis linguae; ®, sublingual; % ranine. Fig. 8, internal maxillary artery

in part ; the side of the top of the cranium is supposed to be removed, the

ascending ramus of the lower jaw to be sawed off, and the body of the

bone deprived of its outer table : \ external carotid ; ^, occipital artery

;

', posterior auricular ; *, superficial temporal
; \ middle temporal

; % root

of the internal maxillary
;

^', middle artery of the dura mater ;
^",^", anterior

artery of the dura mater ;
^"', ^"', posterior artery of the dura mater

; \ in-

ferior dental ;
''\ its course on the jaw ; ', branches for the pterygoid

muscles; \ for the masseter ; '% for the buccinator; ", coronary artery of

the upper lip ;
'^, superior dental ; ", infra-orbital at its entrance into, and

"', at its exit from the infra-orbital canal ;

"•
", deep temporal arteries ;

*^,

entrance of the main trunk into the infra-orbitar fissure. Fig. 4, internal

maxillary within the fissure : \ main trunk ; ^, infra-orbitar artery ;
^, supe-

rior palatine ; ", vidian.

2. The Inteenal Cakotid Artery ascends along the vertebral column

and the side of the pharynx from the common carotid, posterior and ex-

ternal to the external carotid, behind the digastric and styloid muscles,

internal to the jugular vein, and anterior to the vagus and sympathetic

nerves, to the foramen caroticum in the petrous bone. It then bends tor-

tuously forwards, upwards, and inwards through the carotid canal, enters

the cavernous sinus, and passing the anterior clinoid process it divides

opposite to the internal extremity of the fissure of Sylvius into its three ter-

minating branches, viz. posterior communicans, anterior cerebri, and media

cerebri. In the neck and in the carotid canal it sends off small and unim-

portant branches ; one named tympanic, is distributed to the tympanum
through a small hole in the carotid canal. The first branch of any import-

ance is :

The Ophthalmic Artery. This arises close to the anterior clinoid process,

and passes through the optic foramen below and external to the optic nerve :

in the orbit, it passes round the nerve to the inner side of the cavity and ter-

minates in the inner canthus. While on the outer side of the optic nerve

it sends off: 1, centralis retime, distributed to the interior of the eye ; 2, the

lachrymal, which passes along the external rectus muscle and supplies the

lachrymal gland and the palpebrae. While above the optic nerve it gives

off: 3, the supra-orbital, which passes forwards along the levator palpebrae,

and through the superciliary notch, supplying the muscles and integuments

of the eyebrow and the scalp ; 4, the posterior ciliary^ ten or twelve in

number and very small, becoming distributed to the choroid coat of the

eye ; 5, the long ciliary one on each side, passing horizontally forwards as
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far as the ciliary circle, where they subdivide ; 6, muscular arteries to the

different muscles in the orbit ; 7, etJunoidal^ to the mucous membrane in the

ethmoidal cells ; 8, superior and inferior palpebral to the palpebrse, caruncula,

conjunctiva, and lachrymal sac ; 9, nasal, to the side of the nose; 10, fron-

tal, to the eyebrow and forehead.

The posterior communicans arises from the carotid opposite to tlio

ophthalmic, passes backwards and inwards, and joins the posterior cerebral

circle.

The anterior cerebri, or arteria. callosa, passes forwards and inwards above

the optic nerve, anastomosing with the opposite by a short transverse branch,

the anterior communicans, and ultimately terminates by dividing into

branches for the corresponding hemisphere of the cerebrum.

The media cerebri, or middle cerebral artery, passes outwards in the fissure

of Sylvius, and divides into two tortuous branches which supply the anterior

and middle lobes of the cerebrum, sinking deep in the sulci between the

convolutions in the island of Reil.

PI. 135, fig. 5, distribution of the ophthalmic artery : ', superior dental

;

', inferior dental ; ^, internal carotid
; \ ophthalmic artery ;

^, muscular

branches
; \ lachrymal ; ', supra-orbital ; ^, frontal artery ;

^, a short or

posterior ciliary; '", a long Qiliary;
'''

", ethmoidal; '^, frontal branch.

Fig. 6, some of the deep branches of the ophthalmic, the eyeball removed

:

\ ophthalmic ;
'^, artery of the lachrymal sac ; ', superior, and *, inferior

palpebrae. Fig. 7, cerebral arteries : ', anterior ; ^, middle lobe of the

cerebrum ; ^, fissure of Sylvias ; *, pons varolii ; ^, cerebellum ; ®, medulla

oblongata ; ', section of the trunk of the internal carotid ; ®, posterior com-

municans
;

*', choroid artery ;
*", artery of the corpus callosum ;

", anterior

communicans.

G. The Subclavian Arteries and their continuations.

The great arterial trunks, of which the subclavian constitute the initial

portion, have different names in different parts of their course, the series

consisting of the subclavian proper, the axillary, the brachial, and the radial

and ulnar.

1. The Subclavian Arteries Proper. The right and left subclavian

arteries differ in diameter, length, situation, and relation. The right, as

arising from the innominata, is shorter than the left, which springs from the

arch of the aorta. The course of each may be divided into three stages :

the first extends from the origin to the tracheal edge of the scalenus anti-

cus ; the middle stage is the transit of the artery between the soaleni mus-

cles; the third stage extends from those muscles beneath the clavicle to the

lower border of the first rib, below which the continued trunk receives the

name of axillary artery. In the middle and last stages the right and left

arteries are similarly circumstanced in all respects ; the first stage is much
longer on the left than on the right side.

The right subclavian, in its first stage, passes outwards and a little

upwards, having anterior to it the internal jugular and subclavian veins,

the sterno-mastoid, hyoid, and thyroid muscles. The left subclavian, from
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its origin to the scalenus, is nearly vertical, and has anterior to it the sterno-

mastoid, hyoid and thyroid muscles, the clavicle and first rib, the left vena

innominata, left carotid artery, the left lung and pleura, &c.

The subclavian artery, in the middle stage of its course, on each side of

the neck is covered by the sterno-mastoid and anterior scalenus muscle, and

lies on the pleura and middle scalenus : the subclavian vein is inferior and

anterior.

In the third stage it inclines downwards and outwards, and is covered

only by the skin, platysma myoides, fascia, and cellular tissue ; it rests on

the middle scalenus and the first rib. The vein is inferior and anterior,

concealed by the clavicle. The subclavian arteries in their course send off

the following branches : vertebral, thyroid axis, internal mammary, superior

intercostal, and deep cervical.

The vertebral ofrtery arises from the upper and back part of the subcla-

vian, and, ascending, enters the foramen -in the transverse process of the

fifth or sixth cervical vertebra, continuing through the corresponding cervi-

cal foramina as far as the second vertebra. Bending backwards in an

exceedingly tortuous manner, it passes through the foramen in the trans-

verse process of the atlas, and alternately piercing the dura mater, advances

within the cranium through the foramen magnum, and unites with the

opposite at the lower edge of the pons varolii to form the basilar artery. In

this course it gives off small branches to the spinal nerves, and to the inter-

vertebral muscles ;
at the foramen magnum it gives off, first and second, the

'posterior and inferior spinal arteries^ which descend all along the spinal

cord ; third, the inferior cerebral artery^ which runs tortuously around the

medulla oblongata, sending off numerous branches to the inferior surface of

the cerebellum.

The basilar oMery is formed by the confluence of the two vertebral ; it

ascends in the median groove on the pons varolii, and at the upper edge of

that body divides into four branches, two for each side : first, the superior

cerebellar artery^ passing backwards to the upper surface of each hemisphere

of the cerebellum, in which it spreads its branches ; second, the posterior

cerebral artery^ which receives the posterior branch of the internal carotid,

bends backwards and outwards, and spreads its ramifications on the posterior

lobe of the cerebral hemisphere. The communication between these poste-

rior cerebral arteries and the posterior branches of the internal carotids,

completes that remarkable inosculation known as the circle of Willis ; this

is formed anteriorly by the two cerebral arteries, with their cross uniting

branch ; laterally by each internal carotid, and its posterior communicating

branch ; and posteriorly by the trunk of the basilar, and the roots of the

posterior cerebral arteries.

The thyroid axis arises from the upper part of the subclavian close to the

scalenus muscle and phrenic nerve ; it immediately divides into the four

following branches : 1. The inferior thyroid^ distributed to the thyroid gland,

sending branches also to the trachea, oesophagus, &c. ; 2. The ascending

cervical^ distributed to the anterior scalenus, longus colli, and rectus capitis

anticus major muscles ; 3. Supra-scapular^ which supplies the supra-spinatus
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and tmpezius, as also the infra-spinatus and teres minor ; 4. Transversalis

colli^ which ascending beneath the trapezius, divides into the cervicalis

superficialis^ going to the superficial muscles of the side and back part of the

neck, and the posterior scapular artery.

The internal mavimary artery arises opposite the thyroid axis; it

descends obliquely forwards, between the cartilages of the ribs and the

pleura, as far as the ensiform cartilages ; sending off branches to various

parts of the thorax, it terminates in the diaphragm and the abdominal

muscles.

The superior intercostal artery arises between the scaleni, descends behind

the pleura, in front of the neck of the first and second ribs, and supplies the

two first pairs of intercostal muscles.

The cervicalis profunda lies opposite to the last, ascends backwards and

outwards between the transverse processes of the sixth and seventh cervical

vertebrae, and ascending on the back of the neck, supplies the complexus

and other deep muscles in that region, and inosculates with the descending

branches of the occipital artery.

PI. 135, fig. 7, arteries of the brain :
^^, vertebral artery ; ", posterior

inferior cerebellar artery ; ", basilar artery ;
^^, anterior inferior cerebellar

artery ;
^% superior cerebellar artery ;

'', deep cerebral artery. Fig. 8 ',

portion of the subclavian ;
^, common trunk of the vertebral and deep

cervical arteries; ^ course of the vertebral artery through the transverse

processes of the vertebrae ;
", its first curvature

;
^, the second curvature or

bend
;
\ its course within the cranium

;
\ basilar arteiy, with its ramifica-

tions ;
^, deep cervical ;

^' ^",hiterosculations between this and the vertebral;

'*, upper end of the transversalis. Fig. 1"', inferior thyroid; ", vertebral;

^', entrance into the vertebral canal ;
'", superior intercostal ;

^^, transversalis

colli ;
^°, ascending cervical ; ^\ internal mammary ;

^'\ small branches for

the anterior mediastinum.

2. Axillary Artery. This artery descends from the lower edge of the

first rib obliquely outwards, to the tendon of the latissimus dorsi muscle

;

it is covered by the integuments, and at first by the external border of the

pectoralis major, still lower down by the tendon only of this muscle
; it

passes over the first intercostal, serratus magnus, subscapular, and tendons

of the latissimus dorsi and teres major. The axillary vein descends along

its inner and anterior parts, and the brachial plexus lies posterior and exter-

nal to it. It sends off the following arteries : thoracica acromialis, supe-

rior and long thoracic, the subscapular, the posterior and anterior circum-

flex.

The acromio-thoracic artery arises from the front of the axillary below

the subclavian muscles, above the pectoralis minor, and opposite the fissure

between the pectoralis major and deltoid muscles; it divides into several

branches, some of which pass to the pectoral muscles, others to the acro-

mion process, deltoid muscle, and integuments of the shoulder and arm.

One long brunch accompanies the cephalic vein.

The superior thoracic arises a little below the preceding, sometimes in

common with it ; it passes forwards and inwards, and divides into branches
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which supply the cellular membrane and glands in the axilla, the pectoral

muscles, the breast and integuments.

The long thoracic artery arises below the lesser pectoral, and, passing

obliquely forwards, terminates in the intercostal muscles and integu-

ments.

The subscapular artery arises opposite to and descends along the lower

edge of the subscapular muscle, and soon divides into an anterior and a

posterior branch; the former supplies the subscapular, serratus magnus,

and latissimus dorsi ; the latter goes to the infra-spinatus and teres minor

muscles.

The posterior circumflex artery arises below the last, and passes out of the

axilla to the deltoid muscle.

The anterior circumflex artery is smaller than the preceding, and arises

either from it or from the axillary. It sends branches to the deltoid, coraco-

brachialis, and biceps
;
one long branch likewise goes to the synovial mem-

brane of the shoulder joint.

The Bkachial Artery descends obliquely outwards to the bend of the

elbow, where it divides into the radial and ulnar arteries. It lies on the

inner side of the coraco-brachialis and biceps. It is accompanied by a

vein on either side, also by the median nerve. In addition to several mus-

cular branches, it sends off the superior and inferior profunda and the

anastomotica.

The superior profunda arises below the teres major, and passes down-

wards between the heads of the triceps and in the musculo-spiral groove of

the humerus. It divides into two large branches ; one descends in the

triceps to the olecranon, the other accompanies the radial nerve to the outer

condyle, and communicates v/ith the radial recurrent artery.

The inferior profunda arises opposite to the tendon of the coraco-brachi-

alis, descends on the surface of the triceps, along with the ulnar nerve, to

the inner condyle, and communicates with the ulnar recurrent.

PI. 134, fig. 1, arteries of the axilla and arm : ', scalenus anticus muscle,

behind which lies the axillary artery ; ^, the pectoral, and ^, the acromial

branch of the thoracico-acromialis ; ^, superior thoracic ; *, long thoracic

;

*, dorsal branch of the subscapular ;
^, subscapular ;

^'

", anterior circumflex

;

', posterior circumflex ;
", brachial artery ; ", profunda; ", accessory ulnar

;

", radial; '"', recurrent branch of do.; '^, ulnar; ^\ anterior; ^, posterior

recurrent branch ;
'*, interosseal artery.

8. The Ulnar Artery is larger than the radial, the other branch of the

main trunk of the brachial. It descends along the ulnar side of the fore-

arm to the palm of the hand, covered superiorly by the superficial flexors

and pronators, and by the median nerve ; inferiorly by the skin and fascia.

It passes over the brachialis anticus, flexor profundus, pronator quadratus,

the annular ligament of the carpus, and the flexor tendons in the palm of

the hand. It is accompanied by two veins and by the ulnar nerve, the

latter descending along its ulnar side.

It gives off: 1, the anterior ulnar recurrent^ which ascends in front of

the inner condyle on the brachialis anticus, and inosculates with the
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anastomotica ; 2, tne posterior ulnar recurrent^ which ascends behind the

inner condyle, and anastomoses with the anastomotica and inferior pro-

funda
; 3, the interosseal artery^ which passes backwards and divides into an

anterior and a posterior branch, the former going to the carpal bones and to

the sheaths of the extensor tendons, the latter to the extensor muscles ; 4,

muscular branches to the two layers of flexor muscles and to the skin
;

5, dorsalis carpi ulnaris^ to the back part of the wrist and hand
; 6, superficial

palmar^ which forms the palmar arch, bending across the palm of the hand

to inosculate with branches of the radial artery
; 7, palmaris profundus,

which joins the deep palmar branch of the radial artery, thus completing

the deep palmar arch.

4. The Eadial Artery continues in the direction of the brachial artery,

passing along the radial side of the forearm to the wrist; it then turns round

the external lateral ligament of this joint, and passes forwards into the palm

of the hand, terminating in three branches. It is accompanied by two

veins, and the radial nerve is at its external side in the middle of the fore-

arm. It passes over the biceps supinator brevis, pronator teres, flexor

digitorum sublimis, flexor pollicis, and pronator quadratus.

It gives off: 1, the radial recurrent to the supinators and extensors, inos-

culating with the superior profunda ; 2, muscular branches^ to the flexors

and supinators ; 3, superficialis voice, to the small muscles of the thumb,

inosculating with the ulnar artery, forming the superficial palmar arch ; 4,

dorsalis carpi radicdis ; 5, dorsalis pollicis ; 6, radialis indicis ; 7, magna pol-

licis, along the first metacarpal bone, and dividing into two branches ; 8,

palmaris profunda, which, passing across the metacarpal bones, joins the

deep branch of the ulnar, and thus forms the deep palmar arch, from which

branches proceed to the interosseal muscles, and to the bones and ligaments

of the metacarpus.

PI. 134, fig. 2, arteries of the forearm and of the palm of the hand:

', ulnar artery ;
'", anterior interosseal ; ^ posterior interosseal

; \ superficial

palmar
; \ metacarpal branch ;

^'

'

, digital branches ;
^, radial artery

; ^ its

palmar branch ;
^"j deep palmar arch ; ", branch to the back of the hand

;

", an anterior branch. Fig. 6, arteries of the lower part of the forearm

and the back of the hand : \ branches of the external interosseal ;
'^, dorsal

branch of the radial ; ", anastomoses on the back of the hand ;
*, artery of

the thumb
; \ third metacarpal branch.

D. Thoracic Aorta.

The thoracic aorta descends obliquely forwards from the termination of

the arch to the diaphragm. It is inclosed in the posterior mediastinum ; the

root of the left lung above, the heart and pericardium in the middle, and

the oesophagus with the vagal nerves below, are anterior to it. The verte-

bral column is behind. It gives off the bronchial, oesophageal, and inter-

costal arteries.

The bronchial arteries are two or three in number. They arise from the

forepart of the aorta, below the arch. They pass to either side, enter the

back part of the root of each lung, and are lost in the cellular tissue of these
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organs. These arteries sometimes rise from the intercostal, and are very

irreoular in number and size.

The oesophageal arteries are also irregular, generally three or four in

number. They arise from different parts of the aorta, and send branches

to the mediastinum and oesophagus. On the latter, some ascend, some
descend. The former inosculate with the cervical arteries, the latter with

the abdominal.

The intercostal arteries are usually ten on the left, and nine on the right.

They arise from the back part of the aorta, pass obliquely outwards behind

the pleura, and enter the intercostal spaces ; run along the lower edge of

each rib between the layers of muscles, and, about the middle of the chest,

divide into an inferior and a superior branch. They both supply the inter-

costal muscles, and inosculate with the internal mammary and with the

thoracic arteries. Each intercostal artery, before entering the intercostal

space, sends a large dorsal branch backwards to the muscles on the posterior

part of the trunk.

PI. 135, fig. 9, arch of the aorta, with the thoracic artery : \ trachea

;

^
', branch ; *, oesophagus ;

^, arch of the aorta
;
% innominata

; \ left com-

mon carotid ; ', left subclavian ; ^, first intercostal ; ", thoracic aorta

;

"'^^, oesophageal arteries; " ^*, posterior bronchial; ^^, an intercostal; ", its

anterior or intercostal branch ; ", its dorsal branch , ^^ a branch to the

medulla spinalis. Fig. 10, arteries of the spinal marrow, the anterior wall

of the vertebral canal removed: \ spinal marrow inclosed in its sheath;

^ an intercostal artery
; \ a spinal artery entering the intervetebral foramen

and ramifying over the spinal marrow and its sheaths.

E. Abdominal Aorta.

The abdominal aorta commences below the tendinous arch, between the

crura of the diaphragm in the median line, descends with a slight obliquity

to the left, and divides at the lower margin of the fourth lumbar vertebra

into the two iliac arteries. The middle sacral may also be considered as one

of its terminal branches. It sends off the following branches : the phrenic,

coeliac axis, superior mesenteric, inferior mesenteric, renal, supra-renal, sper-

matic, lumbar, and middle sacral.

1. The Phrenic Arteries arise in common or near each other, from the

fore part of the aorta. They both send branches to the supra-renal capsules

and to the crura of the diaphragm. The right ascends behind the vena cava,

the left behind the oesophagus. On the diaphragm each divides into an

external and an internal branch. The former passes towards the circum-

ference of the muscle, and inosculates with the internal mammary and the

inferior intercostals ;
the latter encircles the central tendon.

2. The Cceliac Axis arises from the fore part of the aorta opposite to

the last dorsal vertebra ; it soon divides into three branches.

a. The gastric artery. This sends branches to the cardiac orifice, to the

oesophagus, and to the anterior and posterior surfaces of the stomach.

h. The hepatic artery. This divides ultimately into the right and left

hepatic arteries. Previous to this division it gives off the superior pyloric
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to the upper surfage of the pylorus, and the gastro-duodeiialis^ which in turn

yields ivfenor pyloric branches^ the pancrcatico-duodenalw, and the gastro-

epiploica dextra ; the first to the lower part of the pylorus, the second to the

duodenum and pancreas, and the third to the great omentum and stomach.

The right and left hepatic arteries then separate and plunge into the substance

of the liver, accompanied by branches of the vena porta; the right hepatic

is the larger, and before entering the gland gives off the cijstic artery to the

gall bladder.

c. The splenic artery. This is the longest branch of the coeliac axis ; it

passes backwards and to the left side along the upper edge of the pancreas,

to which it sends several branches. Near the spleen it gives off the gastro-

epiploica sinistra. It next sends off the vasa hrevia^ small branches which

go to the great end of the stomach. The splenic artery then divides into

several branches, which enter into the spleen.

PI. 184, fig. 4, the abdominal aorta: ', diaphragm; ^, kidney; ^', supra-

renal capsule ; ^, aorta; *'^'^, visceral arteries cutoff; ', supa-renal artery;

*, renal artery ; ^, internal spermatic ; ", a lumbar artery ; ", phrenic artery:

Fig. 3, coeliac artery: \ liver; ^, gall bladder; ', round ligament of the

liver, formerly the umbilical vein; '', stomach; ^, duodenum; \ the spleen;

\ pancreas ; ^, trunk of the coeliac artery ;

^'

", gastric artery ;
'", hepatic

artery; ", gastro-epiploica dextra; ", cystic artery; '*, splenic; '^, outline

of the course of the splenic artery behind the stomach ; ^^, gastro-epiploica

sinistra; ^\ vasa brevia.

3. SuPEKiOR Mesenteric Artery. This arises below the coeliac ; de-

scends obliquely forwards and to the left behind the pancreas and over the

duodenum ; it then passes between the layers of the mesentery and takes

an arched course towards the right iliac fossa : from its concave side arise

three branches, the ileo-colic, the right colic^ and the middle colic. These

branches proceed between the laminae of the mesocolon to the large intes-

tine
;
each dividing into two branches which unite with those on either

side and form arches, from whose convexities other subdividing branches

again arise and unite as before. These divisions and subsequent inoscula-

tions occur several times before reaching the intestine, near which each

branch divides into two, which proceed in a direct course, one on the

anterior, the other on the posterior surface of the intestine, and are distri-

buted principally to the submucous tissue.

PI. 184,/^. 4^, origin of the superior mesenteric.

PI. 135, fig. 11, distribution of the superior mesenteric : \ folds of the

small intestines :
'^j coecum ;

"\ its vermiform appendage ; *, ascending colon

;

^, transverse colon ; °, superior mesenteric artery with branches going off

to the small intestines, forming numerous inosculations; ', right colic artery;

^, middle colic.

4. The Inferior Mesenteric Artery arises about two inches below

the preceding; it descends towards the left iliac fossa and divides into three

branches, the left colic, sigmoid, and superior hsemorrhoidal.

T'he left colic artery ascends in the left mesocolon, anastomoses with the

middle colic branch of the superior mesenteric, and supplies the left part

797



92 ANTHROPOLOGY.

of the colon. The sigynoid artery is distributed to the sigmoid flexure of

the colon. The superior hoemorrltoidal descends along the back part of the

rectum, supplies the coats of this intestine, and inosculates with the middle

and inferior hasmorrhoidal arteries.

5. The Kexal Arteries arise from the sides of the aorta, between the

superior and inferior mesenteric arteries ; both pass behind their correspond-

ing vein and divide near the kidney into five or six branches, which ramify

through the substance of this gland.

6. The Capsular Arteries are three in number ; they arise either from

the renal arteries or from the aorta, and supply the renal capsules.

7. The Spermatic Arteries arise from the fore part of the aorta ; in

the male they accompany the vas deferens of each side through the sper-

matic canal, and supply the testis and epididymis ; in the female they pass

to the ovaries, and also send branches to the Fallopian tubes and to the

sides of the uterus.

8. The Lumbar Arteries are four or five pairs. They are analogous

to the intercostal arteries, and arise from the back part of the aorta, to be

distributed mainly to the muscles of the back and loins.

9. The Middle Sacral Artery arises from the back part of the aorta,

a little above its bifurcation ; descending nearly in a median line, it sends

branches to the sacrum and communicates with the lateral sacral arteries.

This is essentially the continuation of the aorta, as may be clearly seen in

animals having weak posterior extremities and a highly developed tail.

PI. 135, pg. 12 ', large intestines; ^, aorta; ^, superior mesenteric;

*, section of one of its branches to the small intestines ; ', right colic artery

;

', a vascular arch of the right colic ; ', boundary between large and small

intestines ; ^, inferior mesenteric ;
^' " '\ left colic branch ;

'^' '^, superior

haemcrrhoidal.

F, Iliac Arteries.

The right and left common iliac arteries arise and diverge from the

bifarcation of the aorta, which usually occurs on a level with the lower

margin of the fourth lumbar vertebra. The point of division, as well as its

angle, is, however, variable ; nevertheless in the female the angle of bifur-

cation is always greater than in the male. These vessels descend obliquely

outwards as far as the ilio-sacral symphysis, opposite to which, and resting

on the psoas magnus, each divides into the external and internal iliac arte-

ries ; their length varies from one and a half to two inches.

1. The I:n"terxal Iliac or Hypogastric Artery passes downwards

in front of the ilio-sacral articulation, describing a curve concave forwards,

and reaches the superior part of the sacro-sciatic notch, when it usually

divides into a number of branches. From its termination a ligamentous

cord (the obliterated umbilical artery of the foetus) extends to the back and

sides of the bladder, and from this to the posterior surface of the recti

muscles as far as the umbilicus. It gives off the following branches : ilio-

lumbar, lateral sacral, haemorrhoidal, vesical, uterine, and vaginal; the

glutseal, sciatic, obturator, and pudic.
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1. The ilio-lumhar. This arises from the baek part of the internal iliac

and passes into the substance of the iliacus internus, in which it divides into

ascending and descending branches. 2. The lateral sacral descends obliquely

in front of the sacral lioles, and sends branches to the spinal nerves and to

the pyriform muscle. 2. The hoimorrhoidal. These are two or three

branches of uncertain origin, which pass to the sides of the rectum and

communicate with the superior and inferior hoemorrhoidal arteries. 4. The

vesical arteries; these arise from the iliac or some of its branches, and

ramify on the coats of the bladder. 5. The uterine and vaginal arteries^

arising from the internal iliac or from some of its branches. 6. The glutoeal

artery passes backwards and outwards from the pelvis by the upper part of

the sciatic notch, and divides into several branches, supplying the gluta^i.

7. The obturator passes out from the pelvis into the upper part of the thigh,

and supplies the obturator and adductor muscles. 8. The sciatic artery

escapes from the pelvis through the sciatic notch, and supplies the glutseus

maximus, the hamstrings, and the adductor magnus. 9. The internalpudic

leaves the pelvis and re-enters it again between the sciatic ligaments;

ascending, it divides into two branches a little below the symphysis pubis.

On re-entering the pelvis, it gives off: a, the external hGeinorrhoidal arteries

to the sides of the rectum and anus
;

i, the perinmal artery to the perinseum

and scrotum ; c, transversalls perincei; c?, artery of the bulb to the corpus

spongiosum urethn^ ; e, and / artery of the corpus cavernosum and dorsalw

'penis.

PI. 134, fig. 4'", middle sacral artery; ", div^ion of the abdominal

aorta into the two iliac arteries; '', division of the iliac arteries into

the external and internal iliac arteries ;
^^, ilio-lumbar ;

'", inferior epigas-

tric.

PI. 136, fig. 1S\ end of the abdominal aorta; % middle sacral; ^, a lum-

bar artery
; \ common iliac artery ; ^, femoral or external iliac artery

;

% circumflex ilii
; \ inferior epigastric ; ", umbilical artery

; % obturator

;

*", vesical; '', ilio-lumbar; ">", lateral sacral; ", superior glutseal. Fig. 14,

obturator artery, and its division into an anterior and a posterior branch in

the upper part of the thigh.

2. The External Iliac Aetery proceeds from the common iliac, down-

wards and outwards to Poupart's ligament, beneath Avhich it passes, and

then receives the name of femoral. Near the groin it gives off two branches

:

1. Circumflex ilii, which, arising from its outer side, ascends obliquely out-

wards as far as the crest of the ilium, where it branches to go to the abdo-

minal muscles, and to the iliacus internus and quadratus lumborum ; 2. The
epigastric artery, which arises from the fore part, a little above Poupart's

ligament, and, first descending, ascends between the abdominal muscles and

the peritonaeum, ultimately reaching the rectus muscle, the umbilicus, and

the internal mammary artery.

3. The Femoral Artery, the continuation of the external iliac, descends

from the middle of the crural arch, along the anterior and internal part of

the thigh. It sends off

—

a. Some superficial branches, as the ingidnal, to the inguinal glands ; the
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superficial pubic, to the pubes ; the superficial epigastric; and the external

circumfiex ilii^ to the skin about the crest of the ilium.

h. The profunda. This, the largest branch of the femoral, arises about

two inches below the crural arch, from the outer and back part of the femo-

ral artery, and descends behind it. At the back part of the thigh it termi-

nates in two branches for the hariistring muscles, and in its course gives off

the two circumflex, and the three perforating arteries. The external air-

cumflex arises from the outer part of the profunda, and, passing transversely

beneath the sartorius and rectus muscles, divides into three fasciculi of

branches. The internal circumflex arises near the preceding, sometimes from

the femoral itself, and passes to the back part of the thigh. The first^ or supe-

rior perforating artery^ passes backwards beneath the lesser trochanter to the

adductor magnus and to the hamstring muscles. The second^ or middle

perforating artery^ passes through the adductor magnus and brevis to the

muscles on the back of the thigh. The third^ or inferior j^erforating artery^

descends behind the adductor longus to the hamstrings. On the back part

of the thigh the profunda ends in two branches, of which one passes to the

biceps, the other to the semi-membranosus.

c. After the origin of the profunda, the femoral gives off several small

twigs, and near the opening in the triceps it gives off a third, the anastomo-

tica magna^ whiah descends in front of the adductor tendon to the knee,

and sends several branches to the integuments, vastus externus, and to the

patella.

4. The Popliteal •Artery descends from the inner side of the femur,

outwards to the inferior and central part of the poplitseal space. Its branches

are : 1. Several muscular branches to the hamstrings, and to the gastrocne-

mius
; 2. Superior articular^ which encircle the lower extremity of the femur,

and communicate w^ith the anastomotica ; 3. Azygos articular^ passing for-

wards through the posterior ligament of the joint to the synovial membrane,

and the adipose substance in its cavity
;

4. Inferior articular arteries^ which

encircle the lower part of the joint to its fore part, and inosculate with the

preceding, and with the anterior tibial recurrent. At the lower part of the

ham the poplitasal divides into the anterior and posterior tibial arteries.

6. The Anterior Tibial Artery perforates the interosseous space close

to the head of the fibula, descends along the interosseous membrane, and

over the lower part of the tibia, to the first interosseous space. It gives off:

1. The recurrent to the articulation of the knee ; 2. Muscular branches to the

muscles on the outer and anterior part of the leg ; 3. Malleolar branches to

the internal and external malleoli ; 4 and 5. Tarsal and metatarsal ; between

the two first metatarsal bones it divides into, 6, the anterior pollicis to the

integuments, and 7, communicans to the first interosseal muscles.

6. The Posterior Tibial Artery descends between the superficial and

deep layer of muscles on the back of the leg, to the space between the heel

and inner ankle, where it divides into the external and internal plantar

arteries. It gives off: 1. Several muscular branches; 2. The peronceal

artery. This arises about an inch below the poplitaeal, and, descending to

the ankle, divides into the anterior and posterior peronceal branches. The
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former pierces the interosseous ligament, and inosculates with the external

malleolar ; the latter spreads its branches on the outer side of the heel and

of the foot.

The internal plantar artery proceeds along the internal side of the sole,

and inosculates with the adjacent vessels. The external plantar^ much the

larger, passes forward as far as the fifth metatarsal bone ; it then crosses the

metatarsus, and joins the anterior tibial, to form the plantar arch.

PI. ISo, Jig. 15 ', sartorius muscle, cut off; ^, hole in the tendon of the

adductor magnus
; % femoral artery ; ", superficial epigastric

; \ profunda

artery ;

^''
^', perforating branches of the profunda

;
", internal, * % external

circumflex arteries;
"

'", superficial pudic ; ", poplitaeal artery. Fig. 17 \

anastomotica ; ^, anterior tibial
; ^ recurrent branch ;

*, external, \ internal

malleolar; % tarsal vessels; ', metatarsal vessels; ^ an artery of the toes.

Fig. 16, plantar arteries : \ posterior tibial artery ; ", internal, % external

plantar arteries ; *, deep plantar arch
; \ a branch to the back of the foot.

", a metatarsal artery
;
\ its division into two branches ;

', union of two such

branches
; % division into the arteries of the toes ;

^°, union of two such

divisions ;
", vascular plexus at the tip of the toes.

8. The Veins.

The veins commence in the capillary system, and are therefore continu-

ous with the arteries : in some parts they appear to arise out of a cellular

or spongy intermediate structure, although this may be nothing more than a.

venous plexus. From the origins the veins unite and form larger branches,

which ultimately end in two great trunks. Both small and large veins are

remarkable for their numerous anastomoses, and large veins are often seen

to divide and unite again.

Veins are composed of the same number of coats as arteries, but the

middle lamina is much thinner, therefore they collapse when empty or when
divided. The external or cellular coat is similar to that of arteries ; the

middle or fibrous coat wants the external elastic lamina, but possesses the

two other layers of contractile fibres, the external circular and the internal

longitudinal
;
the third, or innermost, or serous coat is stronger, but similar

to that of the arteries, being, indeed, continuous with it through the capilla-

ries on the one hand, and the cavities of the heart on the other. The most

striking peculiarity in this tissue is seen in the presence of numerous semi-

lunar folds or valves ; each of these is composed of a duplicature of the

membrane, inclosing some fibrous cord. Their concave floating end is

towards the heart, and therefore the blood in its course towards this organ

meets no resistance from the valves, while they present serious obstacles to

its reflux. These valves are sometimes in pairs, sometimes single; they are

most numerous in the extremities and in the deep veins, and are generally

found at points of confluence ; they are absent in very small veins, and in

the large trunks, as the cavae, iliacs, internal jugular, and innominata ; also

in the cerebral veins, and in the whole of the portal system.
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In the descriptive anatomy of the veins, we divide the whole into the

deep and the superficial ; the former are called " venae comites," as they

generally accompany the arteries. As the latter of course have much the

same distribution as the arteries, the superficial veins will alone require

especial attention.

All the venous blood of the body empties into the heart through the two

venae cavae, excepting that of the heart itself, which is poured directly into

the right auricle by the coronary or cardiac vein. We shall begin with the

description of the branches of the superior vena cava, belonging to the head,

neck, thorax, and superior extremities, although, owing to the great number
of the veins and their incessant anastomoses, it will be impossible to classify

them with the precision of which the arteries are generally capable.

A. Veins of the Head and Neck.

The veins of the head and neck are superficial and deep : the superficial

veins of the head return the blood from the scalp ; the deep veins are those

of the brain and sinuses.

It may on the whole be said that the superficial veins return the blood

circulated by the external carotid artery, while the deep veins bring back

that of the internal carotid. Starting at the heart, we find the superior

vena cava subdivided into two large veins, the right and left venae inno-

minatae or brachio-cephalic veins. Each of these is formed by the union

of the subclavian and internal jugular of each side, the subclavian sub-

dividing into the external jugular and axillary veins. The superficial veins

of the head converge and unite so as to form two trunks, the facial and the

temporal ; the former empties into the internal jugular vein, the latter into

the external.

The Facial Yein lies obliquely along the sides of the face, extending

from the inner margin of the orbit downwards and backwards to the anterior

edge of the masseter muscle. Eesting on the same plane with the facial

artery, it maintains nearly the same relations. It commences at the side

of the root of the nose by a vein formed by' the conflux of branches from

the forehead, eyebrow, and nose, and increases by receiving others at each

step of its course.

The frontal vein commences on the roof of the skull by branches which

pass obliquely downwards and forwards on the forehead, maintaining com-

munication with the anterior branches of the temporal. By the successive

union of different branches, a vein of some size is ultimately formed, which

descends vertically, parallel with the corresponding vessel of the opposite

side, with which it is connected by transverse branches. When descend-

ing from the forehead, it receives branches from the eyebrow, the nose, and

the upper eyelid.

The supra-orbital vein runs transversely inwards in the direction of the

eyebrow ; its radicles are coDnected externally with those of the external

palpebral and superficial temporal ; in its course it receives branches from

the contiguous muscles and integuments, and at the inner angle of the orbit

it inclines downwards to form the frontal vein. The two by their junction
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form the angular veh, which runs downwards and outwards by the inner

margin of the orbit, resting against the side of the root of the nose. It

receives the yiasal veins from the side and ridge of the nose^ and some small

palpebral veins open into it from the opposite direction. When arrived on

a level with the lower margin of the orbit, the angular vein terminates by

becoming continuous with the facial vein.

The facial vein, thus started, increases by recurving branches from the

lower eyelid, and from the ala of the nose and from its outer side, the infe-

rior palpebral vein. Lower down it is joined by branches from the lip and

cheeks, and uniting with a branch from the temporal vein, empties into the

trunk of the internal jugular. Previously, however, it receives the ranine

vein, from the tongue, the submental vein, and the palatine vein.

The Temporal Vein is a vessel of considerable size, extending from

the zygoma to the angle of the jaw, while its branches spread out on the

sides of the head. The principal of these branches are, the posterior tempo-

ral, the middle temporal, and the anterior temporal. Sinking below the angle

of the jaw, it divides into two branches, of which one joins the facial vein,

and the other becomes continuous with the external jugular vein. Other

branches opening into the temporal vein are, the parotid, the articular, the

auricular, the transversalis faciei, and the auricularis posterior. A vein of

considerable size, joining the temporal in the parotid gland, is

:

The internal maxillary. This receives branches from the temporal fossa^

from the pterygoid muscles, from the surface of the upper jaw, and from

"the lower through the dental foramen.

The Extern'al Jugular Vein commences on a. level with the angle of

the jaw by the union of two branches, one the communicating branch from

the termination of the temporal vein, the other from the mastoid region.

Descending vertically, it unites with the subclavian. The principal veins

which open into it are, the anterior jugular from the fore part of the chin,

and from the scapular region, the supra-scapular and the posterior scapular.

Cerebral Veins. The venous system within the skull consists of veins

properly so called, and sinuses or reservoirs. The former we shall not con-

sider in this place. The sinuses of the cranial cavity may be divided into

two sets, those placed in the prominent folds of the dura mater and those

disposed at the base of the skull. The former all converge more or less to

a common point, which corresponds to the internal occipital protuberance,

and is called the torcular herophili. The sinuses are as follows: 1. The
superior longitudinal sinus, extending from before, backwards in the upper

part of the falx cerebri, and commencing at the crista galli. 2. The inferior

longitudinal sinus. This very small sinus is placed in the inferior concave

border of the falx, and opens into the straight sinus. 3. T'he straight sinus,

a continuation in a measure of the last, runs backwards in the direction of

the base of the falx cerebri. 4. The lateral sinuses. Their direction con-

forms to that of the groove on the interior of the occipital bone, and passing

from the protuberance to the foramen lacerum posterius. 5. The postenor

occipital sinus, which conducts from the posterior margin of the foramen

magnum to the torcular.
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TKo basal sinuses are, the circular^ the cavernous^ the superi(yr petrosal^ the

inferiAv petrosal^ and the occipital.

The Inteknal Jugular Yeins. The blood from the brain and cranial

cavity is received by the internal jugular veins, which are continuous at

their upper extremities with the lateral sinuses and terminate inferiorly in

the venae innominatae. The junction of the internal jugular vein with the

lateral sinus takes place in the broad part of the foramen lacerum. Passing

down to a level with the os hyoides, it receives the common trunk of the

facial and temporal veins, and then enlarges considerably. Previously to

the junction with the facial vein, it receives the lingual vein from the

tongue, the pharyngeal from the back and sides of the pharynx, the superioi-

thyroid and the occipital from the back of the head.

The Yeetebral Yeins commence among the deep muscles beneath the

occiput, inosculate with the occipital vein, and enter the canal in the trans-

verse processes between the foramen magnum and the atlas. Descending

they receive various muscular branches, and empty into the subclavian vein

nearly opposite to and behind the internal jugular.

Inferior Thyroid or Tracheal Yeins form a plexus in front of the

trachea. They commence about the thyroid body, and open into the vena

innominata or into the cava.

The Yen^ Innominate. These, as already remarked, unite to form

the superior vena cava. The left vena innominata is about three inches

long, and receiving the thoracic duct at its commencement, is joined in its

course by the left vertebral, the inferior thyroid, internal mammary, supe-

rior phrenic, and mediastinal veins. The right vena is an inch in length,

and descends almost perpendicularly. It receives at its commencement

the right absorbent trunk, and in its course the right vertebral vein, and

sometimes the right inferior thyroid and right mammary and mediastinal

veins.

The Superior Yena Cava descends from the confluence of the venae

innominatse almost vertically, enters the pericardium, and opens into the

right auricle behind its appendix. The vena azygos joins it just before it

enters the pericardium. It returns the blood from the supra-diaphragmatic

part of the body, and communicates with the inferior vena cava through

the vena azygos and the vertebral veins.

. The Azygos Yeins constitute important appendages to the venae cavae,

maintaining numerous communications between their branches, securing

the course of the circulation, notwithstanding any local impediment in any

particular vessel. The right or greater azygos commences in the abdomen,

and ascending through the aortic passage of the diaphragm, empties into

the back part of the superior cava. It receives several branches, and

drains the thorax.

/PI. 133, fig. 1, superficial veins of the head and neck: \ pericardium

displayed; ^^ right auricle; ', superior vena cava invested by the pericar-

dium; *, do. above the pericardium; \ right subclavian; ', root of the

internal mammary vein; ', left subsclavian vein; ®, internal jugular
; % thy-

.roid; ", transverse cervical and scapular veins; ", anterior facial vein;
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", its union with tlie ophthalmic vein ;
", frontal vein ;

", occipital vein
;

'", superficial temporal vein
;

", axillary vein ;
", the cephalic vein.

PL 136, jig. 1 \ right auricle ; ^, superior vena cava ; ", internal mam-
mary

; \ a vein of the diaphragm
; \ right subclavian vein ; ", right internal

jugular vein ; ', right external jugular; ^, left subclavian ;
', lower thyroid;

'Y left mammary ; '\ left internal jugular
;

'^, left external jugular. Firj.!^

sinuses of the falx cerebri: ', superior longitudinal sinus; ", inferior do.';

^, straight sinus ; *, great meningeal vein ;
^, confluence of the sinuses'.

Ficj. 8, sinuses at the base of the skull : \ place of entrance of the superior

longitudinal sinus into the torcular ; ', horizontal portion of the lateral

sinus ;
^, its descending portion ; ^, mouth of the internal jugular ; ^, superior

petrosal sinus ; ", cavernous sinus ; ', transverse branch along the sella

turcica to form the transverse sinus. Fig. 9, point of confluence of the

sinuses or the torcular herophili, opened: ', superior longitudinal siniis

;

', opening of the straight sinus; ^'

^, openings of the posterior occipital

sinuses ;

*'

", openings of the lateral sinuses. Fig. 10, a parietal bone, with

the outer table removed to show the diploic veins.

B. Veins of the Superior Extremities.

The veins of the upper extremities are superficial and deep. The prin-

cipal superficial veins are the cephalic, basilic, and median. The superficial

veins of the hand are principally on the dorsal aspect. On the back of the

hand there is a venous arch or series of arches, which receive two freely

anastomosing veins from each finger. From this arch branches ascend,'

two of which being larger and more regular, have received distinct names,

cephalic and basilic.

The cephalic vein commences on the outer and back part of the carpus,

ascends to the bend of the elbow, and continuing along the outer side of

the biceps, turns forward towards the shoulder, and sinks deep between the

pectoral and deltoid muscles to join the axillary vein.

The basilic vein commences from the dorsal arch near the lower end of

the ulna. One branch from the little finger is termed salvatella. Ascend-

ing along the ulnar side of the forearm, it passes before the internal

condyle, and continuing up the inner side of the arm, joins the axillary

vein.

The raedian vein arises a little above the wrist, and ascends along the

middle of the forearm to the bend of the elbow. It here divides into two

branches ; one (median basilic) joins the basilic vein, the other (median

cephalic) joins the cephalic vein.

The deep veins accompanying the brachial artery and its branches in

the arm and forearm, two with each inclosed in the same sheath. These

end in the

Axillary Vein, which ascends in front of the artery, receives the thoracic

veins, passes beneath the clavicle, and opposite the lower edge of the first

rib is named
Subclavian" Vein. This passes inwards, receiving several veins from

the shoulder and sides of the neck, as also the jugular veins, and opposite
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the sterno-clavicular articulation, unites with the internal jugular, as already

described, to form the vena innominata.

PI. 1S3, figs. 2 a, &, superficial veins of the arm on the inside
; fig. 2 a

\ axillary vein ;

^'

', cephalic vein ;
", median vein passing into the cephalic

;

*", basilic vein
; % its dorsal branch ;

', anterior branch ;
^, median vein passing

into the basilic
;

", common trunk of the median vein. Fig. 8, plexus on the'

back of the hand and forearm : ', cephalic vein ; ^, its origin at the thumb

;

^, basilic vein ; ^, its origin at the little finger. Fig. 4, veins at the bend of

the elbow, used in blood-letting : \ opening in the brachial aponeurosis,

siiawing the course of the brachial artery and vein, with the relative position

of the median nerve ;
^, cephalic vein ;

^, a branch ;
*, median vein passing

into the cephalic; ^, basilic vein; ^, dorsal branch; \ anterior branch ;-

*•
', stem of the median vein.

PI. lS6,fig. 1 ", stem of the intercostal veins of the left side ;

^*'", union

of such veins; '^, hemiazygos vein; ", inferior cava. Fig. 2, azygos and-

hemiazygos (lesser azygos) veins : \ superior vena cava ; ^, azygos vein

;

*, upper intercostal vein of the left side ;

"' % venous trunks uniting to form

the hemiazygos
; % branches uniting to form the azygos

; \ inferior cava
;

^' ^' '°, intercostal veins uniting partly with the azygos, partly with the supe-

rior intercostals, and partly with the hemiazygos. Fig. 5, venous plexus

on the anterior wall of the vertebral canal : \ two longitudinal trunks ;

:

*, transverse connecting branches
; % branches passing through the inter-

vertebral foramina, and communicating with the external plexus. Fig. 6,

plexus on the posterior wall of the vertebral canal : \ the two longitudinal

trunks ;
""^ the transverse connecting branches

; % intercostal veins uniting

with the inner plexus

C. Veins of the Inferior Extremities.

The veins of the lower extremities are superficial and deep. The general

course of these veins (commencing at the feet) is as follows : the superficial

veins of the foot feed the external and internal saphena veins, which empty,

the former into the poplitaeal vein, the latter into the femoral, which is itself

only a continuation of the poplitaeal. The femoral, after it is joined by the

profunda and saphena veins, becomes the external iliac, which unites with

the internal iliac, to form the common iliac. Finally the common iliacs of

the two sides unite to form the inferior or ascending vena cava.

The External Saphena Vein passes from the dorsum of the foot behind

the external malleolus, and joins the poplitaeal.

The Internal Saphena commences at the upper and inner part of the

foot, and ascends in front of the inner ankle, along the inner side of the leg,

and behind the internal condyle of the knee. Inclining to the internal and

anterior part of the thigh, it ascends to within about two inches of Poupart's

ligament, passing through the saphenic opening of the fascia lata to join the

femoral vein. It receives numerous branches throughout its course.

The deep veins of the leg, accompanying the arteries, two with each, and

terminating in the following

:

PoPLiTiEAL Yein. This lies posterior to the artery, and receives the
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posterior saphena vein, with numerous branches : ascending obhqucly

inwards, it passes through the opening in the tendon of the triceps to

become the

Femoral Vein, which is joined in the groin by tlie profunda and saphena

veins to form the

External Iliac Vein. This extends from Poupart's hgament to the

iho-sacral symphysis, where it meets the internal ihac to form the common
ihac. It also receives the trunk of the epigastric veins, and of the two

circumflex ilii.

The Internal Iliac Vein accompanies the artery in its inner side
;

it is

formed by the union of several veins corresponding to the branches of the

internal iliac artery, viz. obturator^ pudtc, sciatic^ glutceal, &c.

The Common Iliac Veins are formed by the union of the two internal

and external, opposite each ilio-sacral symphysis. Ascending, they meet at

an acute angle, opposite the fourth intervertebral ligament to the right side

of and aMttle below the division of the aorta. Their union constitutes the

inferior or ascending vena cava.

The Inferior Vena Cava, thus constituted, ascends along the right side

of the aorta, passes through the diaphragm, and opens into the lower and

back part of the right auricle. It receives the lumbar, spermatic, renal or

emidgent, capsular or supra-renal, inferior phrenic, and the hepatic veins.

The inferior cava is larger than the superior ; it returns the blood from all

parts of the body below the diaphragm, collecting that of the portal system

through the medium of the hepatic veins.

PI. 136, jig. 1 ", hepatic vein ;
^^, internal spermatic ;

^"j supra-renal

;

^', renal veins; ", connecting branch between the renal and common iliac

veins; "•", lumbar veins; ", common iliac; '^^, femoral; '\ hypogastric;
28, 29,

30^ lateral and middle sacral veins.

PI. 184, jig. 7 \ internal saphena vein ; ', exterior epigastric
; % an acces-

sory, and *, a principal branch of the internal saphena. Fig. 8 \ course of

the internal saphena on the inside of the leg ; ^, its commencement on the

back of the foot. Fig. 9, plexus on the back of the foot. Fig. 10
', exter-

nal saphena ; ^, internal do.

4. The Portal System.

The portal system constitutes a peculiar vascular arrangement in the liver

for the purification of the blood and the secretion of the bile. The portal

vein, or vena porta, although it arises in the abdomen as a vein, and serves

the same office, yet terminates in the liver like an artery, and has a secreting

function ; it returns the blood from all the chylopoietic viscera, to be dis-

tributed through the liver, and in the latter organ it receives the venous

blood from the termination of the hepatic artery. It is four or five inches

long, and is formed by the confluence of the splenic and mesenteric veins

behind the pancreas. Ascending obliquely, it receives branches from the

pancreas, duodenum, stomach, and gall-bladder, and enters the left extremity
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of the left fissure of the liver, there to divide into right and left branches,

which in the liver become subdivided into smaller branches divisible into

three orders : vaginal^ interlobular^ and lobular. The lobular branches con-

stitute the ultimate ramifications, entering and forming a plexus in each

lobule of the liver ; they are then continued into the intralobular veins,

which unite in the suhlobular^ these combining to form the hepatic trunks of

the hepatic veins which pour their blood into the inferior vena cava. In

the lobules, the venous blood is depurated by the secretion of the bile,

which pours into the hepatic ducts. The object of the hepatic artery is pro-

bably nutritive, and not secreting as formerly supposed.

PI. 133, fig. 6\ liver; ", gall-bladder and duct ; ^, hepatic artery ;
*, infe-

rior vena cava; "''*', head of the pancreas ;
^'% the two posterior sections of

the duodenum ;
*' ^' "> ^ folds of the small intestines

; % coecum and ascending

colon
; % descending colon and rectum

; % spleen
;

", stomach turned back;
"'

", veins of the jejunum and ileum ;
'^, right vein of the ileum ; ", superior

mesenteric vein
;

"'
", splenic vein ;

^^, lesser mesenteric vein ; ^% left plexal

vein of the stomach ;
'', left coronary vein of the stomach ;

^*'

", trunk of

the vena porta ;
^°, umbilical vein.

5. The Lymphatics.

Absorption, so necessary to nutrition, is effected by means of minute

vessels termed absorbents, and the small reddish bodies termed absorbent

or conglobate lymphatic glands, through which the absorbents pass. The
absorbents are divided into two classes, named lymphatics and lacteals.

The lacteals are found only in the abdomen, and are so called from the

milky appearance of the chyle which they absorb from the intestinal villi,

and which is conveyed by their trunk, the thoracic duct, into the general

circulation. The lymphatics are so named from the clear fluid or lymph
they contain ; they are distributed through all parts of the body, and their

4)ffice is to absorb in every tissue all matters that have become effete or

useless : these, being first reduced to a state of solution, are conveyed into

the general circulation, either to be discharged from the system by some of

the excretory organs, or to undergo certain changes fitting them again for

the purposes of the animal economy. The lymphatics are arranged, like

veins, into superficial and deep
; the former accompany the subcutaneous

veins, the latter the deep-seated vessels ; they run very much parallel to

each other, often bifurcate, and either soon reunite or join similar adjacent

branches : as they approach any of the glands they converge, each divides

into two, which inclose its extremity, and soon enter through its surfaces

;

these are the vasa inferentia. Within the gland they subdivide and inos-

culate so as to form an inextricable plexus ; from this, branches again issue

and leave the gland by the opposite end ; these are the vo.sa effer&ntia^ and

are larger, but fewer, than the vasa inferentia. All absorbents pass

through one gland at least, and some through more, before they empty into

the venae innominatae. The structure of the absorbents is very similar to
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but more delicate than that of veins ; they have three coats, but the middle,

as in the veins, is thin, and wants the elastic lamina.

The lymphatic or conglobate glands are very numerous both in the

extremities and in the trunk ; their size varies from that of a small currant

to that of an almond ; the largest are in the groins and in the roots of the

lungs. Their form is round, or irregular and lobulated.

The Lymphatic Vessels of the Lower Extremities. These are superficial

and deep. The superficial commence from the toes, rise along the dorsum

of the foot, and pass up the leg in two divisions, which, however, frequently

communicate : one, the internal group, passes in front of the inner ankle,

and keeps parallel and close to the great saphena vein ; these branches

ascend to the groin, and pass through the inferior superficial gland into the

external iliac gland. The external set of superficial lymphatics ascend

behind the inner ankle, accompany the external saphena vein to the ham,

pass through the glands there situated, and join the deep lymphatics of the

limb.

The lymphatics of the trunk and viscera are very numerous and exceedingly

complicated. The absorbents of the small intestines are either lymphatics

or lacteals ;
the former arise in the subserous tissue, the latter in the sub-

mucous tissue and in the villi. The lacteals proceed at once from the intes-

tine into the mesentery and its glands : they take up the chyle and pour it

into the thoracic duct.

The thoracic duct great or left, is the common recipient of the absorbents

not only of the infra-diaphragma.tic portion of the body, but also of those

of the left side of the chest, head, neck, and left arm. It commences by the

confluence of a variable number of branches, in a common reservoir or

dilatation called receptaciditm chyli^ which is placed to the right and some-

what behind the aorta, and rising into the neck, arches forwards and down-

wards, opposite the seventh cervical vertebra, and empties into the angle

between the left subclavian and jugular veins, protected by a pair of valves

against regurgitation from these vessels.

The head, face, and neck are well supplied with lymphatics. Ten, how-

ever, occur in the cranium, and none have as yet been detected in the brain.

In the upper extremity, the superficial Ij^mphatics commence from the

fingers and the back part of the hand, and accompany the subcutaneous

veins. The deep lymphatics follow the individual blood-vessels, reach the

axillary glands, and receive various branches. On the left side they accom-

pany the subclavian vein and join the descending portion of the thoracic

duct. On the right side, the axillary or subclavian lymphatics, joined by
the right cervical, form a short trunk about an inch in length, termed the

right lymphatic duct. This trunk opens into the angle between the right

subclavian and jugular veins ; it is the termination of the lymphatics of the

right arm, right side of the thorax, and of the head and neck.

PI. 136, fig.
14', superior vena cava; ^, azygos vein; ^, thoracic duct;

*, portion of the pelvic plexus ; ^, external iliac do.
;
\ lumbar do. ; ', recep-

taculum
; *, point of union of the chyliferous vessels of the intestinal canal,

with the thoracic duct; ''^, intercostal lymphatics;
'"'

'", deep lymphatics of
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the lungs ; ", entrance of the thoracic duct into the subclavian vein ; ", right

lymphatic duct.

PL 133, fig.
13

', common carotid artery ; ^^ internal jugular ; ^, external

do. ;
", axillary artery ; ^, axillary vein

; % a lymphatic vessel on the anterior

of the breast ;
^' \ axillary plexus ;

^' ^' ^, superficial lymphatics of the cranium

;

'"•"j superficial lymphatics of the face
;

^\ anterior glands of the ear ;
", sub-

maxillary gland ;

'^' '^, lymphatic vessels and glands of the neck.

PL 136, fig. 15 \ median vein; ^'^, superficial lymphatics of the arm;

', axillary glands. Fig. 16, deep lymphatics :

''

' ^5 deep veins of the fore-

arm
;

''''^'^, lymphatics accompanying them
;

^, lymphatic glands in the bend

of the arm; *'"'", veins of the arm
;

^'^, their accompanying lymphatics ; ', a

gland of the arm
; \ axillary gland.

PL 133, fig. 12 \ lymphatics of the lower part of the trachea ; ^^ heart

with its superficial lymphatics ;
^' ^, superficial lymphatics of the lungs.

Fig. 6, superficial lymphatics of the foot. Fig. 7, superficial lymphatics of

the inferior extremity : \ lymphatics accompanying the great saphena vein

;

*, superficial inguinal glands ;
^, superficial lymphatics of the lower part of

the abdomen and loins. Fig. 8, superficial posterior lymphatics of the lower

part of the leg. Fig. 10, deep lymphatics of the anterior part of the leg

:

*, anterior tibial vein
;

*'
"", its accompanying lymphatics ; ^, anterior tibial

glands ;
*, superficial lymphatics of the lower part of the thigh. Fig. 11 a b,

anterior deep lymphatics of the thigh and pelvis : ', femoral vein ; ^, deep

femoral vein; % external iliac vein; ", lumbar vein; ^'% deep lymphatics-

of the thigh; ', deep inguinal glands; % femoral plexus; ', iliac plexus;
''•

'", lumbar plexus.

PL 134, fig. 11, deep lymphatics of the posterior face of the thigh

:

'•

', lymphatic glands of the ham ;

^' ^, deep lymphatics of the thigh
; % iliac

plexus; *, lymphatic vessels between the glutsei muscles. Fig. 12, deep

lymphatics of the posterior part of the leg : \ posterior tibial vein ;
'", pero-

naeal vein
; % poplitaeal vein ;

"' *, lymphatics of the tibia
;

', of the fibula
;

'' "• % lymphatic vessels and glands of the ham.

IV. THE NERVOUS SYSTEM.

(neukology.)

1. General Considerations.

The nervous sj^stem, like the vascular, is distributed throughout all parts

of the body, all the vital operations being subjected to its influence. It

consists of two systems differing essentially in many respects, yet closely

connected in many places : one, the ani7nal, constituting the principal

medium of communication between the organism and the external world

by means of sensation, motion, and perception ; the other, the vegetative or

sympathetic^ devoted essentially to the functions of assimilation and nutri-
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tion. The two are closely related to each other, and the influence of the

former on the latter is not to be mistaken.

Each nervous system has a central and a peripherical portion. The

central portion of the animal system is the brain and spinal marraw, the

peripherical the white thread-like nerves which proceed from these to the

various organs and back again. In the sympathetic system, the central

portion is constituted by two cords, one on each side of the median line of

the body, with ganglia or knots placed at intervals all along.

There are two kinds of structure visible in the nervous system, the white

or fibrous and the grey or cineritious. The white matter^ with the neuri-

lema or nerve sheath and the areolar tissue which it incloses, constitutes

the whole of the nervous trunks, wherever they occur, and forms a large

part of the central masses with which they are connected. It consists of

tubes of great minuteness, which are composed of an interlacement of

extremely delicate fibres. When examined immediately after death, the

contents of these tubes appear pellucid and homogeneous, and of a fluid

consistence ; subsequently, however, this contained substance coagulates,

and is seen distinct from its investment. The diameter of the cylindrical

nervous tubuli varies from l-2000th to l-6000th of an inch; the fibres

decrease, however, as they approach the brain. The nerve matter in the

tubes originally consists of nucleated cells. v

The other elementary form of nervous structure is the cineritious or

reddish grey matter. It appears to consist principally of a plexus of blood-

vessels into w^hich the fibres of the first form may be traced, and amongst

these lie a number of nucleated globules without any very definite arrange-

ment. This substance is usually disposed in the interior of the larger

masses with which the nervous trunks are connected. It occupies part of

the interior of the spinal cord and of the ganglia, but in the brain it is

disposed externally, forming a coating to the subjacent mass, which consists

almost entirely of fibrous structure ; hence it is called sometimes the cortical

substance, as distinguished from the medullary^ or the fibrous portion.

The ganglion globules are from l-300th to l-1250th of an inch in diameter,

possessing a spherical or oval form, more or less flattened, and having a

reddish color. Each contains one or more nuclei with subordinate nucleoli,

and is inclosed in a very fine filamentous investment, in which it is com-

monly found to be loosely suspended. The sheaths of the several globules

are connected with each other by prolonged filaments or peduncles, and

these form a kind of network, which occupies the interstices of the fine

vascular plexus by which every part of the grey matter is traversed.

If we examine one of the cerebro-spinal nerves, we shall find it to be

invested by a sheath of membrane already referred to under the name of

neurilema. Its oflSce is chiefly mechanical, namely, that of binding together

the constituent fibrillae and fascicles of the nerve, so as to protect them,

and support the delicate plexus of capillary blood-vessels from which they

derive their nutriment. To the naked eye the neurilema exhibits the ap-

pearance of a white and almost silvery membrane.

After the external part of the neurilema has been removed, the nerve
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may be divided into secondary bundles composed of the ultimate or primi>-

live fibres. The composition of these has been already referred to. They
present the appearance of a series of transparent tubes placed in simple

juxtaposition without any intercommunication.

The main trunk of a nerve breaks up into its component bundles, as

it passes from centre to periphery, yielding up branches to the various parts

it is destined to connect with the nervous centre. These branches gene-

rally come off at acute angles, and soon plunge into the muscles and other

parts to which they tend, dividing and subdividing as they proceed. An
exception to this mode of branching is where a branch separates from the

parent trunk at an acute angle, and then turns to run in an opposite direc-

tion, forming an arch, from the convexity of which several branches are

given off; such a nerve is said to be recurrent.

In their branchings, nerves subdivide, not only to pass immediately to

their muscles or other distant parts, but also to connect themselves by cer-

tain of these filaments with other nerves, and to follow the course of the

latter, instead of adhering completely to that of the parent trunk. By these

means nervous filaments, connected with very different parts of the brain

and spinal cord, become bound together in the same fasciculus, and a nerve

is formed, compounded of tubes possessing very opposite functions. The
anastomosis of nerves formed in this manner differs essentially from the anas-

tomosis of blood-vessels, in there being not the slightest communication of

the contents of the nervous tubes, as there is in the vascular.

The plexuses are nervous anastomoses of the most complicated and

extensive kind. Those which are connected with the spinal nerves are

found in the neck, the axillas, the loins, and the sacral regions. There are

also plexuses connected with the fifth nerve, the portio dura of the seventh,

the glosso-pharyngeal, and the par vagum. Each plexus is formed by the

breaking up of a certain number of nervous trunks, the subdivisions of

which unite to form secondary nerves, and these again, by further inter-

change of fibres, give rise to nerves which emerge from the plexus, and

consequently in their construction may derive their fibres from several of

the trunks that enter the plexus.

The object of the anastomosis of nerves appears to be to associate

together nervous fibres connected with different parts of the brain or spinal

cord. In this manner, nerve-tubes of different properties or endowments

become united together in one sheath, forming compound nerves ; and cer-

tain sets of muscles, instead of receiving their nerves from a very limited

portion of the cerebro-spinal centre, are supplied from a considerable extent

of that centre, and each muscle may probably receive nerves which arise in

different and distant parts of the spinal cord or brain; an arrangement

whereby remote parts of those centres may be brought into connexion with

neighboring muscles or other parts, or even with a single muscle.

The nerves serve to conduct impressions from the external world to the

nervous centres, or to transmit volitions from these centres to the structure

at large, and especially to the muscular system. The former are called

afferent or sensory nerves^ the latter efferent or motor^ and the two are
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usually bound up together ia the same sheath. The precise relations of

these two sets of fibrous nerves to each other and to the nervous centres

will be subsequently referred to.

We shall now proceed to consider the special anatomy of the nervous

system, under the heads of the brain, tke spinal cord, the nerves, and the

ganglions.

2. Anatomy of the Brain.

A. Membranes of the Brain and Spinal Cord.

The brain is that ganglionic enlargement of the cerebro-spinal axis seen

at its anterior extremity, and characterizing the nervous system of the ver-

tebrata, as distinguished from the invertebrata. Deferring for the present

any further account of its intimate structure, we find it to be invested with

three membranes or meninges : one, fibrous and external, the dura mater

;

one, serous and median, the arachnoid ; and a third, vascular and internal,

the pia mater.

1. Dura Mater. The dura mater is a dense membrane, composed

almost entirely of white fibrous tissue. It has all the characters, physical

and vital, of that texture, possessing great strength and flexibility, with

but little elasticity. It is freely supplied with blood-vessels, and at certain

situations it separates into two laminse, which inclose prolongations of the

lining membrane of the venous system, forming peculiar sanguiferous chan-

nels, known as sinuses (see p. 97). It has an apparently laminated appear-

ance, from the fact of its fibres being disposed in different planes
;
indeed,

in the child a subdivision into two layers may sometimes be easily effected.

Some nerves have been demonstrated in the dura mater.

The spinal dura mater is in shape adapted to the vertebral canal, consist-

ing of a hollow cylinder, tapering somewhat at its lower extremity to cor-

respond with the sacral portion of the canal. It adheres very firmly around

the foramen magnum, from which it is continued downwards to the sacrum,

without forming any adhesion to bone.

On the sides the dura mater is perforated by orifices, which give exit to

the roots of the nerves which arise from the spinal cord. When examined

from within, these foramina are found to be arranged in pairs, each pair

corresponding to the point of exit of a spinal nerve. The foramen, which

transmits the anterior root of each nerve, is separated from that of the pos-

terior root by a narrow strip of fibrous membrane. Although not attached

to any part of the vertebral canal between the foramen magnum and the

sacrum, yet the spinal dura mater is sustained in its position by the prolon-

gations of its substance over the nerves at each of the intervertebral

foramina. It is also decidedly larger than would be necessary merely for

the reception of the spinal cord ; as, when pierced, a quantity of fluid

escapes, and it becomes quite flaccid, to be again rendered tense by inject-

ing water or air.

Cranial dura mater. The dura mater of the cranium differs in one
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essential point from that of the spine : namely, in that it forms a periosteum

to the inner surface of cranial bones. It adheres closely to the whole

interior of the cranium, and the free communication between the vessels

of the dura mater and those of the bones serves materially to enhance the

connexion between this membran% and the osseous surface. On the roofs

of the orbits, the wings of the sphenoid bones, the petrous portions of the

temporal bones, the margin of the occipital foramen, and opposite the

sutures, the adhesion is very intimate.

The cranial dura mater is not a simple bag. From its internal surface

partition-like processes pass inwards, which serve to separate certain subdi-

visions of the encephalon or brain. These are the falx cerebri, the tentorium

eerebelli, and the falx cerebelli.

The falx cerebri is a process of fibrous membrane corresponding to the

mesial plane, and lying in the great median fissure of the brain, where it

separates the lateral hemispheres from each other. Its shape is falciform

;

its superior convex border corresponds to the frontal and sagittal sutures,

and incloses the great longitudinal sinus
; its inferior border is concave and

much shorter than the superior, and corresponds to the superior surface of

the corpus callosum, which connects the hemispheres of the brain. In front

the falx is narrow, and almost pointed ; it embraces the crista galli of the

ethmoid bone, which appears to be inclosed between its layers. The falx

cerebri contains within it, along its posterior border, a large vein, known
as the inferior longitudinal sinus.

• The tentorium cerebelli is continuous on each side with the posterior

border of the falx cerebri. This process is nearly horizontal in direction.

It forms a vaulted roof to a cavity, whose floor corresponds to the occipital

foss«, and in which the cerebellum is lodged. The posterior and outer edge

adheres to the occipital bone, and to the posterior border of the petrous

portion of the temporal. The occipital portion of this edge contains a con-

siderable part of the lateral sinus, the portion adhering to the petrous bone

containing the petrosal sinus. The anterior or inner margin of the tento-

rium is concave, and free in the greater part of its extent. It is attached

by its anterior extremities to the anterior clinoid processes, to reach which

it crosses the posterior border.

From the inferior surface of the tentorium cerebelli at its posterior edge,

a short and thick fold of very slight depth descends to the posterior edge of

the foramen magnum. This is ihefalx cerebelli. It corresponds to the me-

dian notch between the hemispheres of the cerebellum. Its anterior border

is slightly concave. Two veins, called occipital sinuses, are contained in it.

Although the internal surface of the cranial dura mater usually presents

the same smooth appearance as has been referred to in that of the spine, yet

an exception is found along the great longitudinal sinus, in the occasional

presence of small glandular bodies growing from the arachnoid membrane,

and causing a peculiar cribriform appearance in the dura mater. These

•bodies, called glandulse or glands of Pacchioni, are in all probability not

normal structures, but are rather morbid products of the arachnoid produced

by continued cerebral excitement.
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2. The Pia Mater. The pia mater, tunica intima vcl vasculosa, is the

most internal membrane of those enumerated as belonging to the cerebro-

spinal axis.

Pia mater of the spinal cord. This membrane stands in precisely the

same relation to the spinal cord as the neurilema does to the nerves. It is

(composed almost entirely of white fibrous tissue, closely investing the cord,

and supporting the minute blood-vessels which feed it. Not only does it

form a complete sheath to the cord, but it likewise sends in processes which

dip into the anterior and posterior median fissures of that organ. The

spinous pia mater possesses considerable strength and density. When quite

recent, it may be readily dissected off from the cord, its adhesion being

through the medium of numerous exceedingly minute capillary vessels.

On its exterior, the pia mater adheres to the visceral layer of the arachnoid

membrane by means of a .loose fibrous tissue.

Pia mater of the brain. In tracing the pia mater of the spine upwards,

it will be found gradually to become thinner as it passes from the medulla

oblongata to the hemispheres of the brain. Here it adheres closely to the

whole surface of the brain, cerebellum, and connecting parts, numberless

vessels passing from it into the nervous substance beneath. On the surface

of the brain, it dips down into the furrow between the convolutions, and

adheres to the' superficial grey matter. At certain situations also, this

membrane is continued into the ventricles of the encephalon, constituting

the choroid plexuses.

3. The Arachnoid Membrane, intermediate between the two last

described, is a great serous membrane pervading the entire cranio-spinal

cavity. Its parietal layer adheres intimately to the inner surface of the

dura mater, and its visceral to the outer surface of the pia mater. Like all

serous membranes, it is composed of two layers, the interval bet\veen whicb

is called the arachnoid bag or sac, and rarely contains fluid. Between the

visceral layer of the arachnoid and the pia mater, is the sub-arachnoid cavity,

usually including a considerable quantity of fluid. The object of this fluid

is to protect the nervous centres with which it lies in immediate contact.

By the interposition of a liquid medium between the nervous mass and the

walls of the cavity in which it is placed, provision is made against a too

ready conduction of vibrations from one to the other. Its composition,

according to Lassaigne, is as follows

:

Water, . 98.564

Albumen, ....... 0.088

Osmazome, 0.474

Chloride of Sodium and of Potassium, . 0.801

Animal matter and Phosphate of Soda, . 0.036

Carbonate of Soda and Phosphate of Lime, . 0.017

99.980

Having thus treated in brief terms of the membranes of the cerebro-

jpinal axis, we come next to the essential structure of this part of the
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nervous system. This we shall consider under the heads of the spinal cord

and of the brain or encephalon, the latter including the medulla oblongata,

the mesocephalum, the cerebellum, and the cerebrum.

B. The Spinal Cord.

The spinal cord occupies a large portion of the spinal canal, terminating

inferiorly at a point, which in different subjects ranges between the last

dorsal and the second lumbar vertebra. Below this point, the sheath

formed by the dura mater contains that series of nerves known as the cauda

equina. The entire length in the adult is from sixteen to eighteen inches.

Its circumference measures twelve lines at the smallest, and eighteen at the

most voluminous part. Its weight is said to be from the yV to the -^j of

that of the brain in the adult, and about the ^V part in the new-born infant.

The actual weight of the spinal cord in the adult may be taken at a little

over one ounce.

The consistence of the medullary substance of the spinal cord, when fresh,

is much greater than that of the brain. The pia mater adheres very closely

to its surface, like neurilema to a nerve. It is penetrated both on the an-

terior and posterior aspect by fissures, each of which corresponds to the

median plane. They are separated from each other by a transverse bilami-

nate partition of white and grey matter, of which the grey layer is posterior.

This serves to connect the equal and symmetrical portions into which the

cord is divided by these fissures. The anterior of these fissures is deeper

than the posterior. The two taken together seem to indicate the existence

of two spinal cords, one for each side of the body, both presenting a perfect

resemblance in form and structure.

On examining a transverse section of the spinal cord, we find that the

interior of each lateral portion is occupied by grey matter disposed in a

crescentic form, exactly similar in each, and connected by the grey com-

missure, a layer which extends between the two crescents, being attached

nearly to the central point in each. This commissure forms a vertical plane

of grey matter throughout the whole of the cord. The concavity of the

lateral crescent is directed outwards. Their anterior extremities are thick,

and separated from the surface of the cord by a considerable layer of white

fibrous matter. The posterior extremities of the crescents are prolonged

backwards and outwards in the form of a narrow horn, which reaches the

surface of the cord. These posterior horns constitute on each side a natural

boundary, between the two columns of which each lateral half of the cord

consists. All in front of the posterior horns is called the antero-lateral

column, comprehending the white matter forming the sides and front of the

semi-cord, limited anteriorly by the anterior fissure, and posteriorly by the

posterior roots of the nerves. The posterior column is situated behind the

posterior horn of grey matter, and is separated from its fellow on the oppo-

site side by the posterior fissure.

There are these four columns in the spinal cord, two antero-lateral and

two posterior. The former constitute by far the larger proportion of the

white substance of the cord, and they envelope the anterior obtuse portion
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or horn of the grey matter. The anterior roots of the nerves are connected

with them, and the posterior roots adhere to them when the cord is split up

along the plane of the posterior horn. The posterior columns are small,

triangular in section, and placed in opposition with each other by their inner

surfaces.

The spinal nerves. There is a pair of spinal nerves for each interverte-

bral foramen, and for that between the axis and occiput. There are thus

thirty-one pairs of nerves having their origin from the spinal cord, this

number being exclusive of the spinal accessory nerve, which is connected

with the upper part of the cervical region. Each spinal nerve has its origin

from the cord, by two roots, of which the anterior is distinctly inferior in

size to the posterior. The ligamentum articulatum (a narrow longitudinal

band on each side of the cord, and intervening between the dura mater and

the pia mater, attached to the latter by tooth-like triangular processes) is

placed between these roots. Each root passes out through a distinct open-

ing in the dura mater. Immediately after its emergence a ganglion is

formed on each posterior root, and the anterior root lies imbedded in the

anterior surface of the ganglion, and involved in the same sheath, but with-

out mingling its fibres with those of the ganglion. Beyond it, the nervous

fibres of both roots intermingle, and a compound spinal nerve results. The

trunk thus formed passes immediately through the intervertebral tube, and

divides into an anterior (and usually larger) and a posterior branch, which

are distributed to the muscles and integument of the trunk and the extre-

mities.

The anterior roots derive their fibres wholly from the antero-lateral

columns. Of these fibres, it is probable that some are continuous with the

longitudinal fibres of the cord, and that others pass into the grey matter.

The posterior roots adhere to the posterior part of the antero-lateral columns,

and derive their fibres chiefly from that source. It is probable, though by

no means certain, that the fibres of the posterior roots have a disposition

similar to that described for the anterior, and that while some pass into the

posterior horn of the grey matter, others are continuous with the longitudi-

nal fibres.

In conclusion, the spinal cord may be said to be of a cylindroidal shape,

slightly flattened on its anterior and posterior surfaces. At its inferior

extremity it gradually tapers to a point. In the cervical region there is a

swelling or enlargement, which begins a short distance beneath the medulla

oblongata, and gradually passes into the dorsal portion, which is the smallest

as well as the most cylindrical portion of the cord. This cervical enlarge-

ment begins opposite the third cervical vertebra, and ends about the third

dorsal. About the ninth or tenth dorsal vertebra, the lumbar swelling occurs,

occupying a space corresponding to about two vertebrae. The cervical

swelling corresponds to the point at which the nerves of the upper extremi-

ties are given off, and the lumbar has the same relation to the lower limbs.

PI. 137, fig. 3, spinal marrow and pons from the anterior surface : \ dura

mater; ', ligamentum dentatum; ^'''^, single dentations of do.; *, a spinal

nerve. Fig. 4, a portion of the spinal marrow represented on a larger
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scale : ', dura mater ;
", ligamentum dentatum

; % anterior root of a spinal

nerve cut away ;
", do. entire ; ^, a posterior root, with the ganglion

; % ante-

rior, % lateral furrow. Fig. 5, spinal marrow from behind: ', posterior

longitudinal furrow ; ^, calamus scriptorum ; ', posterior column ; *, its

division by a furrow into halves. Figs. 9, 10, 11, cross sections of the spinal

marrow beneath the medulla oblongata.

C. The Encephalon.

The term encephalon is conveniently employed to denote the portion of

the cerebro-spinal axis which is contained within the cavity of the cranium.

Before proceeding to the description of the individual portions of the ence-

|)halon, it will be proper to premise some general considerations, borrowed

from Tiedemann, having reference to its entire mass.

The average weight of the human brain amounts to about 48 ounces for

the male, and 44 ounces for the female. The brain of men who have been

distinguished for their intellectual attainments has often been found to exhi-

bit a large size. That of Cuvier weighed 3 lbs., 11 oz., 4 dr., 40 gr. On
the other hand, the brain of an idiot, fifty years old, weighed but 1 lb., 8 oz.,

and 4 dr.

The brain attains its full size, on an average, about the seventh or eighth

year.

The brain of the new-born child is, relatively to the size of its body, the

largest. The proportion is as 1 : 6. It decreases in proportion as man
attains his full growth. Thus, in the second year the proportion of the

brain to the body is as 1 : 14 ; in the third, 1:18; in the fifteenth, 1 : 24.

Although the female brain is absolutely smaller than the male, yet rela-

tively to the size of the body it is usually larger.

1. SuEFACE OF THE Encephalon. The brain, in horizontal projection, is

seen to be of oval shape, the smaller end of which is directed forwards,

l^he superior and lateral surfaces are convex, and have a smooth appear-

ance, from the visceral layer of arachnoid being spread over them. When
the membranes have been removed, the surface of the brain is seen to be

impressed with numerous convolutions.

The superior surface is divided along the median plane into two equal

and nearly symmetrical portions by a vertical fissure, which receives the

great falx of the dura mater. In front and behind, this fissure completely

divides the central lobes. In the middle, the fissure is interrupted by a hori-

zontal lamina of white fibres, called the corpus callosum, the great commis-

sure of the cerebral hemisphere. The inferior surface of the brain presents

three segments each on a different plane, and corresponding with the three

fossae of the cranium. The anterior segment, and the one on the highest

level, correspond to the anterior fossa of the cranium, and rest upon the

roofs of the orbits. The continuation of the anterior median fissure sepa-

rates its right and left portions, this distinction being rendered more com-

plete by the attachment of the falx to the crista galli of the ethmoid. In

a distinct sulcus, parallel to and immediately on each side of the longitudinal

ijssure, we find the olfactory process or nerve. A curved fissure of con-
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siderable depth, called the fissure of Sylvius, is the posterior limit of each

anterior segment. The fissure of Sylvius corresponds on each side to the

posterior concave edge of tVie ala of the sphenoid bone, which is received

within it. Commencing from within, at a triangular flat surface {locus per-

foratus anticns), at the posterior extremity of each olfactory process, it pro-

ceeds outwards and curves backwards, its convexity directed forwards to

the lateral surface of the brain. It is of considerable depth, especially at its

internal extremity, and like all fissures of the brain, is lined by pia mater.

Tlie island of Reil is found at the bottom of this fissure, projecting from its

floor" as a small insulated lobe, bounded by a bifurcation of the fissure.

The middle segment, which lies immediately behind the fissure of Sylvius,

is on a plane much lower than the anterior, and corresponds on each side

to the deep and hollow median fossa of the cranium. It consists of two

lateral, very convex lobes, known as the middle lobes of the brain, which are

separated from each other by a deep depression. These lobes, which are

distinctly defined in front by the fissure, have no exact boundary behind,

but pass off very gradually into the posterior lobes of the hemispheres, as may
be seen by raising up the cerebellum.

Commencing at the anterior fissure and passing backwards we shall per-

ceive the following parts. This fissure is limited by the anterior fold or

reflexion of the corpus callosum ; behind this is a thin layer of a greyish

color which principally constitutes the floor of the third ventricle, and is

known as the tuber cinereum. The pituitarg process is continuous Avith it,

being probably its extension, and is a hollow process of nervous matter

above the sella turcica by which the brain is in a measure tied to the pitui-

tary body.

Immediately in front of the pituitary process, the union of two white

bands, which form lateral boundaries to a large portion of the tuber cine-

reum, the optic tracts, takes place along the median line. This forms the

commissure oi the optic nerves from which these nerves diverge. Behind

the pituitary process, the tuber cinereum extends back to two small and

very white bodies called corpora mammillaria or albicantia.

Behind the mammillary bodies, we find a deep depression, lying between

two thick processes of fibrous matter, which pass from below upwards and

outwards, expanding as they advance, and upon which each hemisphere is

sustained like a mushroom on its stalk. These are the crura cerebri, the

peduncles of the cerebral hemispheres. The depression separating them is

\hQ mtercrural space. The nervous matter forming the floor of this space

is of a greyish color and known as the pons Tarini. The third pair of

nerves emerges from the interpeduncular space.

The inner margin of each middle lobe of the brain is separated from the

corresponding crus cerebri by a fissure which passes from behind forwards,

and terminates in the fissure of Sylvius. Backwards this fissure is continu-

ous with the transverse fissure separating the cerebrum from the cerebellum,

and corresponding to the posterior edge of the corpus callosum. The con-

tinuity thus established between these three series of fissures constitutes the

great cerebral or transverse fissure.
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The posterior segment^ as occupying the posterior fossa of the cranium, is

on a level considerably below that of the middle segment. A part worthy

of especial notice is the pons Varolii^ which is situated immediately behind

the interpeduncular space, the crura cerebri appearing to emerge just above

its anterior border. From its posterior edge the medulla oblongata extends

downwards and a little backwards, occupying a notch or depression between

the lobes of the cerebellum. The fibres of the pons are seen passing out-

wards and backwards into each hemisphere of the cerebellum, forming the

inferior layer of each crus cerebelli.

2. Dissection of the Encephalon. If we make a horizontal section

of one hemisphere, nearly on a level with the corpus callosum^ we shall per-

ceive what is known as the centrum minus ovale, a mass of white fibrous

substance surrounded by an irregularly undulating line of grey ; a second

horizontal section passing through both hemispheres on a level with the

corpus callosum presents the centrum magnum ovale, a line of grey sub-

stances surrounding the central mass of white. The corpus callosum, or

superior cerebral commissure, will now be seen in the middle line of the

cerebrum, between three and four inches long, marked by two or three

raised longitudinal lines nearly parallel to each other (the raphe)-, from

these, several transverse lines pass to either side. The posterior end of the

corpus callosum is bent downwards above the transverse fissure, and is con-

tinuous with the fornix and hippocampi ; anteriorly it is continued into the

anterior lobes : in the middle it joins the tuber cinereum and the optic com-

missure. It connects the white fibrous substance of both hemispheres, and

covers like an arch the lateral ventricles, the septum lucidum, and the

fornix.

On dividing the corpus callosum at a little distance from either side of

the raphe, the lateral ventricles or cavities of the brain will be opened, one

on each side, and separated by the septum lucidum. This consists of four

laminae on each side : 1. The lining membrane of the ventricle ; 2. A
thm grey layer; 3. A compact white fibrous layer; 4. A delicate mem-
brane which lines the small cavity existing in it, and termed the fifth

ventricle.

The lateral ventricles extend from the middle of the brain into the

anterior and posterior lobes, also into the inferior part of the middle lobe

;

each has, therefore, three cornua. The anterior cornu is bounded superiorly

and laterally by the corpus callosum, and inferiorly by the large extremity

of the corpus striatum. The middle or body of each ventricle is bounded

superiorly and externally by the corpus callosum ; internally by the septum

lucidum, and inferiorl}^ by the posterior extremity of the corpus striatum,

the lamina cornea, the tsenia semicircularis, the optic thalamus, the choroid

plexus, and the fornix. The posterior cornu is bounded superiorly and

laterally by white substance, and inferiorly by the hippocampus minor.

The inferior cornu is bounded superiorly by the optic thalamus and corpus

striatum ; inferiorly by the hippocampus major and corpus fimbriatum or

taenia hippocampi, over which the choroid plexus is folded.

In making a brief individual reference to the different bodies observed in
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each lateral ventricle, we commence with the corpus slrialwfn^ a pear-shaped

eminence situated in the anterior horn, the obtuse extremity directed for-

wards and inwards. Posteriorly the body is apparently prolonged back-

wards into the inferior cornu of the lateral ventricle by a long tapering

process, which terminates there. Internal and posterior to the corpus

striatum is the optic thalamus^ a gangliform body of greyish color. These

two bodies are separated from each other by a superficial groove, in which

lies a delicate band of fibrous matter, the tcenia semicircularis^ which is

covered by a lamina of horny-looking matter, the lamina cornea.

The choroid plexus is a fold of thin and very red vascular membrane

derived from the pia mater, which enters the inferior cornu by the great

cerebral fissure, and ascending, turns inwards just behind the septum luci-

dum and anterior pillars of the fornix, and unites with its fellow of the

opposite side, covering and nearly concealing from view the optic thala-

mus.

In the posterior cornu, there is seen in its internal wall a projection

upwards of one of the convolutions, to which the name of hippoca.mpus

minor has been given. It is traversed by a deep furrow. In the descend-

ing horn is a remarkable prominence, the hippocampus major, projecting into

it from the inferior wall and following the curve of the horn. Beneath this-

is a peculiar grey matter, connected with the hippocampus, known as fascia

dentata. A thin margin from the fornix which overlaps the hippocampus

is called the corpus fimhriatum.

The fornix is a white, fibrous, triangular arch or vault, convex above, situ-

ated horizontally beneath the corpus callosum and septum lucidum ; it lies

on the velum interpositum and choroid plexuses, and over the third ventricle.

The base, posteriorly, arises by two long flat bands {the posterior pillars or

crura), one from either side, by three roots, from the hippocampus major and

minor and from the tsenia hippocampi ; these crura unite to form the body

of the fornix, Avhich bending forwards divides into two short round cords,

the anterior pillars of the fornix. The inferior surface of the fornix is marked

posteriorly with several fine oblique lines {lyra or corpus psalloides) ; although

described as single it is really double, and divisible throughout except

where the lyra unites opposite sides. It may be called the great inferior

commissure of the cerebrum, the corpus callosum constituting the great

superior commissure. The anterior pillars of the fornix bound a space in

front, through which the lateral ventricles communicate with each other

through \hQ foramen commune anterius.

The third ventricle. If the fornix be divided transversely at about its

middle, and the segments reflected, the velum interpositum being removed,

a fissure known as the third ventricle, and situated between the optic thalami,

will be exposed. Anteriorly and between the anterior pillars of the fornix

this fissure is limited by a band of white matter called the anterior commis-

sure. At its posterior extremity the third ventricle becomes much con-

tracted in all its dimensions, and is continuous with a canal {aqueductus

Sylvii) which leads to the fourth ventricle. The roof of the third ventricle

is formed by the velum interpositum.
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The pineal gland. This body, rendered famous by the vague theory of

Descartes, which viewed it as the chief source of nervous power, is placed

just behind the third ventricle, resting in a superficial groove which passes

along the median line between the corpora quadrigemina. It is of a grey-

ish color, heart-shaped, with the apex directed backwards and downwards.

A process from the deep layer of the velum interpositum envelopes it and

retains it in place. From each angle of the base there passes off a band of

white matter to the inner surface of each optic thalamus, called the pedun-

cles or habence of the pineal gland. The only connexion with the brain is

by means of these habenae. In the adult, grains of sandy matter are usually

found in the pineal gland, which are mostly collected in a cavity towards

its base ; sometimes, however, situated on the surface.

- The soft commissure is a lamina of light grey matter, situated in the

tliird ventricle, and extending between the optic thalami of opposite sides.

.

It forms a transverse horizontal plane dividing the ventricle into two

portions.

We come next to consider that part of the brain which lies intermediate

to the cerebrum, cerebellum, and medulla oblongata, and conveniently

termed the mesocephalon. The pineal body rests upon its upper surface
;

but from its internal relation to the third ventricle and optic thalami, we
found its description with them most convenient.

; 3. The Mesocephalon. The limits of the mesocephalon cannot readily

be defined, as it is continuous with the crura cerebri above, with the crura

cerebelli behind, with the medulla oblongata below, and with the cerebellum

itself above and behind. Many treat of it as one mass with the medulla

oblongata. We shall consider it as composed of the tubercula quadri-

gemina and the pons Yarolii.

The corpora^ or tubercula quadrigemina^ are four eminences seen imme-

diately behind the third ventricle. A transverse furrow separates them

into an anterior, the nates.^ and a posterior pair, the testes ; a longitudinal

furrow along the median line divides the right and left pairs from each

other. The pineal body rests in the anterior extremity of the longitudinal

depression.

The posterior crura of the corpora quadrigemina are connected with the

cerebellum by two columns of white matter, one of which passes into the

central white substance of each cerebellar hemisphere ; these are the pro-

cessus cerehelM ad testes. They enter into the formation of the crura cerebelli.

The interval between the two processus cerebelli is occupied by a horizon-

tal stratum of nervous matter called the valve of Vieussens, or of the fourth

ventricle.

The pons Varolii, or great commissure of the cerebellum, is somewhat

square, and placed obliquely on the cuneiform process between the cere-

brum and the cerebellum. The fourth ventricle, the aqueduct of Sylvius,

and the corpora quadrigemina are on its superior and posterior surface.

Its superior extremity receives the crura cerebri, which it surrounds like a

ring, and is hence sometimes called the annular protuberance ; the crura

cerebelli are attached to its sides, and the medulla oblongata to its lower
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extremity, from which it is distinguished by a deep groove. Its surface is

white and fibrous : the superficial layers of fibres on its inferior surface

run transversely from the inferior surface of one crus cerebelli to the

other.

4. The Cerebellum. The cerebellum is seen on removing the posterior

lobes of the cerebrum and dividing the tentorium. In size and weight it

bears to the cerebrum a ratio of about as one to eight ; the average weight

of the cerebrum being two pounds and a half, that of the cerebellum amount-

ing to about four ounces and a half It is somewhat difi^erent in form from

the cerebrum, being oval transversely, and raised in the centre, where its

right and left hemispheres are united. Like the cerebrum it is composed

of white substance internally and of grey upon its surface, upon which it is

marked by a great number of parallel narrow lines, running semicircularly

convex posteriorly ; these are fissures to the bottom of which the pia mater

descends, the arachnoid membrane passing over them. Some lines called

•primary pass very deep into the cerebellum, and divide it into lobes :

secondary lines, more superficial, divide these into lobules.

The cerebellum presents for examination a superior and inferior surface.

a convex border or circumference, and a median notch behind and before.

The posterior notch is very deep. It receives the falx cerebelli and the

inferior occipital crest, and extends close along the "under surface as far as

the back of the medulla oblongata. This extension is called the valley or

the purse-like fissure. The anterior notch is broad, overlaps the fourth

ventricle, and embraces the central protuberance and tubercula quadrige-

mina. These two notches mark a division of the cerebellum into right and

left hemispheres, the circumference of each of which is deeply indented by
the horizontal fissure.

The superior surface of the median portion of the cerebellum is known
as the superior vermiform process. Its anterior terminal laminae form the

valve of Yieussens. On the inferior surface the hemispheres are much
more convex than on the superior. The median portion consists of a series

of laminae following a transverse direction, those in the centre being of

greater transverse extent than those at either extremity, and constituting

the inferior vermiform process. These two processes, Avhich have thus

received distinct names, are really but one, and might be properly termed

the median or primitive lobe of the cerebellum. In the lower orders of

vertebrata this median lobe alone exists, the lateral portions increasing w'ith

the ascent in the organic scale.

The cerebellum may therefore be considered as divided into the median

lobe and two lateral hemispheres. The hemispheres present the lines or

sulci already referred to, on their superior surface, dividing them into lobes

and lobules. We can only briefly indicate these divisions .in a general

survey of the entire cerebellum as follows :

a. The cerebellum is divided into three parts, viz. right and left hemi-

spheres, and middle or primary portion, h. Each of these is subdivided by

the horizontal groove into superior and inferior, c. The upper surface of

each hemisphere presents two lobes, the anterior or square, and the posterior
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or semilunar. The two former are connected by tlie tortuous transverse

laminae of the superior vermiform process, and the two posterior by those

forjiiing the floor of the posterior notch, d. The median portion presents

the single or azygos superior median lobe or vermiform process, e. The
interior surface of each hemisphere presents five lobes. Most anterior and

distinct from the hemisphere are : first, the flocculus or pneumogastric lobule,

connected to its fellow and to the nodule by the inferior medullary velum

;

second, the tonsihc lobe or amygdalar, on the side of the ventricle, and con-

nected to the opposite through the uvula or spigot; third, the digastric;

fourth, the gracilis
;

fifth, the semilunar, which is joined to its fellow by the

convex transverse laminae at the bottom of the posterior notch
;
sixth, the

inferior median lobe, or vermiform process, presents from before backwards

three lobules; the nobule most anterior, next the uvula or spigot, and

posteriorly the pyramid.

The fourth ventricle is a lozenge-shaped cavity, situated in the upper and

posterior part of the medulla oblongata, and formed by the separation of its

postero-lateral columns (corpora restiformia). The cerebellum contributes

to inclose it by means of the anterior laminae of the superior vermiform

process and the valve of Yieussens, and below and behind by the inferior

vermiform process.

5. Medulla Oblongata. The medulla oblongata, or spinal bulb, is that

conical portion of white substance which extends from the lower margin of

the pons Varolii to the spinal cord, on a level with the ring of the atlas.

Its upper end or base, though apparently limited by the pons, is prolonged

upwards through it to the crus cerebri of each side. Inferiorly, there is no

distinction between it and the spinal cord posteriorly or laterally. It pre-

sents an anterior and posterior median fissure, which divides it into two

symmetrical portions, each of which is marked by three grooves and four

convex eminences, viz. the anterior pyramid, the corpora olivaria, the cor-

pora restiformia, and the posterior pyramid.

The posterior fissure is continuous with that of the spinal cord. It is

narrow, deep, and lined by the pia mater. The anterior fissure^ the con-

tinuation of the spinal, is broader but shallower, and lined by transverse

commissural fibres. Nearly an inch below the pons this fissure is inter-

rupted by the decussating fasciculi, three or four in number, which ascend

obliquely inwards from the lower end of each pyramid to the opposite one,

interlacing or interdigitating with each other.

The anterior pyramids are two narrow, convex, white bands, about an

inch long, small inferiorly, and partially united by the decussating fasciculi.

They appear to be the direct as well as decussating medium of communi-

cation between the anterior fibres of the cord, the mesocephalon, crura

cerebri, corpora striata, and cerebral hemispheres.

The corpora olivaria are smaller and shorter than the pyramids, are

external and posterior to these, and separated by a groove both from them

and from the restiformia. They only exist in man and quadrumana.

White and fibrous externally, when divided they present a mass of grey

neurine called olivary ganglion or corpus dentatum.
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Corpora restiformia^ or the inferior peduncles of the cerebellum^ are two

thick longitudinal white cords on each lateral and posterior surface of the

medulla, separated from the olivaria by a groove, in which the roots of the

eighth pair of nerves are lodged. Each of these connects the spinal cord

and the medulla oblongata with the cerebellum.

Posterior pyramids are two long narrow columns which extend on each

side of the posterior fissure of the cord to its lower extremity. They are

seen on each side of the calamus scriptorius in the lower part of the

ventricle, and terminate abruptly. By their deep surface they appear con-

tinuous with the posterior part of the olivary tracts.

PL 137, fig. 1, view of the brain from above. Fig. 2, base of the brain :

', continuation of the great median fissure along the inferior surface of the

brain; ^, anterior cerebral lobes; ^, fissura Sylvii; *, middle cerebral lobe
;

', commissure of the optic nerves ; °, tuber cinereum, with the process pro-

ceeding from the pineal gland
; \ corpora mammillaria ; ', crura cerebri

:

', pons Varolii ; ", cerebellum ;
", limit of the superior lobe of the cerebellum

;

", the flocculus ; ", inferior vermiform process ;
'*, anterior pyramids

;

", olivaria ;
'^, restiformia ; ^\ olfactory nerve ;

'^, optic nerve ;
'", motor

oculi; '^\ trochleator; ", trigemini or fifth pair; ", abducens nerve;

", facial and auditory nerves ;
"', glosso-pharyngeal and pneumogastric

nerve ; ", accessory nerve ;
^'% lingual nerve. Fig. 3 ^\ lingual nerve

;

•*, glosso-pharyngeal, pneumogastric, and accessory nerves; \ facial and

auditory nerves ;
^, trigemini

; % abducens oculi ; ", optic nerve ;
", cauda

equina ;
^^, lumbar enlargement of the spinal cord ;

^', cer\"ical do. ; ", me-

dulla oblongata ; ^\ anterior spinal fissure ; ", lateral do. ; ", olivaria

;

", pyramids ;
^^, pons

;
^"j crura cerebri. Fig. fi, medulla oblongata

; \ fibres

separating to inclose the corpora olivaria ; ^ lateral fibres ; ^ point where

these decussate ; *, posterior fibres of the olivary column ;
^' ^', pyramids

:

^' ^', their continuations into ^ ; and \ the crura cerebri. Fig. 7, cross section

of the corpora olivaria : \ their cortical substance ; ^, corpus dentatum

;

'% medullary substance. Fig. 8, vertical section of the pons Yarolii, and of

the medulla oblongata. Fig. 12, cross section at the point of decussation of

the pyramidal columns. Fig. 13, cross section of the central portion of the

medulla oblongata. Fig. 14, cross section at the point of union between

the medulla oblongata and the pons.

3. Psychological Eelations of the Beain.

Numerous experiments have been made by accomplished physiolo-

gists to determine the modus operandi of the brain as the source of

voluntary action and the recipient of sensitive impressions. We may
point to a few general conclusions as tolerably well established by
careful research, although still open to examination. They are as fol-

lows :

1. The vesicular matter of the brain is the source of nervous power. In

mental actions it is the part immediarely associated with changes of the
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mind, whether in the working of the intellect, or in the exercise of the will,

or in the perception of sensitive impressions.

2. In simple operations of thought, as in the exercise of the reasoning

powers, or of those of the imagination, the convolutions of the brain are

immediately engaged. We do not say that material changes give rise

to the mental actions, but rather that the changes of the immaterial

mind and those of the vesicular matter of the convolutions are simul-

taneous.

3. The simple exercise of the will for a voluntary movement is probably

connected with the corpora striata.

4. The mere reception of sensitive impressions is connected with the

optic thalami and the superior layers of the crus cerebri.

5. Mental emotions affect the posterior and superior part of the meso-

cephalon.

6. The cerebellum is the regulator of the locomotive actions.

The harmony of the cerebrum is affected by various causes, whose influ-

ence is then exhibited in abnormal mental or bodily phenomena. A violent

concussion or a severe electrical shock may either produce immediate

death, or else cause stupefaction, loss of memory, wandering of mind ; turn-

ing the body rapidly round causes vertigo. The excessive use of ardent

spirits or narcotics may effect the same result, delirium, insanity, and

lethargy following in their train. The poet may have his inspiration

excited and increased by wine, the use of which would only blunt the calm

reflection of the mathematician.

These brief indications may serve to introduce the subject of Phrenology

or Cranioscopy^ the science which professes to decide upon the mental

peculiarities of man and animals, from the form and relations of certain

portions of the exterior of the skull.

This subject was first elaborated by Gall, born at Tiefenbrun in Swabia,

March 9th, 1757. For a time settled in Vienna as a physician, he subse-

quently moved to Paris, where he died August 22d, 1828. He well knew
that it was the brain and not the skull that was connected with the mental

phenomena, yet as it was impossible to have access to the former in the

living individual, he took the latter as its measure, assuming the exterior

of the skull to be an exact model of the inequalities on the surface of the

brain. Associating himself with Spurzheim, a former pupil, Grail endea-

vored to bring his hypothesis to the rank of a well established theory. In

the following article we present the principal features of their science.

A. Phrenological System of Gall and Spurzheim.

The mental powers of an animal are numerous in proportion to the com-

plexity of its brain ;
the remarkable diversities in the structure of the brain

in different animals stand in immediate relation to the special variations in

their mode of life and general functions.

In all organized beings different phenomena presuppose different organs
;

thus the different functions of the brain imply different organs.

One animal possesses inclinations and instincts which are wanting to
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another ; this is only explicable on the supposition that every special func-

tion of the brain is limited to a particular portion of it.

The gifts and peculiarities found in all individuals of the same species

exist in different degrees in the different individuals; this can only be

explained by a difference in the activity of the different organs regulating

these peculiarities.

In the same individuals the different original gifts are found in very dif-

ferent degree ; this could not be were not each original mental peculiarity

dependent on a special organ.

The essentially different functions of the brain never present themselves

simultaneously either in man or in animals : some are constant, while others

acquire a maximum development, either with the age of the subject, or the

season of the year. This cannot be explained on the supposition that all

functions are dependent on a single organ.

A too long continued exercise of the mind does not enfeeble or weary

all the mental powers equally: the fatigue is only partial, and rest can be

attained by changing the subject of study, without the necessity of entire

cessation from labor. This would be impossible if the whole of the brain

were concerned in any species of mental application. Certain mental and

moral powers may be destroyed, blunted, or heightened by disease, wounds,

&c., while others remain entirely unaffected by the same causes : this would

be incomprehensible on the supposition that the brain is a single uniform

organ adapted equally to all functions.

Litle exception can be taken to the postulates of Gall as above pre-

sented : the case is different, however, in respect to the conclusions which

he attempts to draw from them. According to him all the organs of the

mind lie on the surface of the brain in the different convolutions, and

they are more or less depressed or elevated, are larger or smaller as their

functions are exercised with greater or less energy. These different deve-

lopments of the brain are supposed to be impressed on the surface of the

cranium, and externally visible. To this, however, positive facts of anatomy

and physiology are decidedly opposed. According to the present state of

our knowledge of the functions of the brain, it is not upon the surface that

we are to seek for the seat and impress of mental characteristics, but rather

on the walls of the ventricles whose varying features are not exhibited on

the surface of the brain, much less on the exterior of the cranium. The

most accurate anatomico-physiological investigations lead to the conclusion

that in men of high mental endowments the regions of the posterior and

inferior cornua of the lateral ventricles are especially developed, yet these

are so entirely concealed from vicAv as to yield no definite conclusions in

the unopened cranium.

On pi. 120, figs. 15, 16, 17, the organs as originally established by Gall

will be found indicated by the figures! to 27, as follows:

1. Sexual love. 2. Love of children. 3. Capacity for communicating

instruction. 4. Knowledge of the relative positions of objects. 5. Know-
ledge of persons. 6. Sense of color. 7. Sense of melody and harmon}^

8. Talent for calculating. 9. Facility in expressing thoughts in writing.
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10. Fluency of speech. 11. Power of construction. 12. Friendship

;

attachment ; fidelity. 13. Courage
;
power of self-defence ; tendency to

bullying. 14. Disposition to destroy life. 15. Tendency to conceal mental

emotions. 16. Propensity to steal; to acquire property, &c. 17. Pride;

arrogance ; self-respect. 18. Love of approbation ; vanity. 19. Cautious-

ness; prudence; excessive timidity. 20. Power of comparison, or of dis-

covering analogies. 21. Metaphysical acumen ; tracing the relations of

cause and effect. 22. Wit; disposition to mirth. 23. Poetic feeling;

ideality; love of the beautiful. 24. Benevolence of disposition; good

humor. 25. Religious feeling. 26. Firmness; obstinacy. 27. Mimicry;

power of imitation.

The regions of the skull marked 1 were left unnamed by Gall.

The hypothesis of Gall, which for a time counted numerous adherents,

was subsequently almost entirely forgotten, and only resuscitated in more

modern times by the labors of English and American investigators.

Although the general principles remained the same, the number of organs

was increased from twenty-seven to thirty-six, and the name of the science

changed from Cranioscopy to that of Phrenology.

Some phrenologists, with Noel, assume the following six regions as con-

nected with the mental faculties : 1. The posterior basilar region^ containing

the cerebellum, and supposed to be the seat of the instinct of reproduction.

2. The lateral basilar region^ the region of the ear ; the seat of the inferior,

selfish feelings ; the propensities to self-aggrandizement, distinction, &c.

3. The posterior region of the head above the cerebellum^ the seat of social

qualities, love of children, attachment, fidelity, &c. 4. The region of the

vertex^ or crown of the head^ the seat of the higher egotistical feelings, as

self-esteem, love of approbation, &c. 5. The anterior superior portion of

the head^ the seat of the higher moral and religious sentiments, as benevo-

lence, veneration, firmness, conscientiousness. 6. The forehead^ the seat of

the intellectual organs, the perceptive being situated in the lower part, the

reflective above.

We shall now, in conclusion, present the order in which the different

mental faculties are mapped out by phrenologists of the present day, refer-

ring to p)l 120, figs, 18-21.

A. Propensities or Instincts. 1. Amativeness : lies between the occi-

pital condyles.

2. Philoprogenitiveness : lies above the middle of the cerebellum. Its

form varies ; in some it is an oval elevation, as in females ; in others it is

more elongated.

3. Inhabitiveness : beneath SelfEsteem. It produces the desire of perma-

nence in place.

4. Concentrativeiiess : lies between Philoprogenitiveness and Inhabitiveness.

The power of concentrating all the faculties on one point.

5. Adhesiveness: on each side of the preceding. Attachment, friendship,

love of society.

6. Combativeness : situated on each side, at the inferior posterior corner of

the parietal bones.
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7. Destructiveness : immediately above the external ear, extendmg on

eacli side.

8. Secretiveness : immediately above Destructiveness. When the two last

organs are highly developed, the cranium acquires a peculiar shape in the

extension or prominence of the inferior lateral portion.

9. Acquisitiveness: situated at the anterior inferior angle of the parietal

bone.

10. Constructiveness : situated at the inferior lateral portion of the frontal

bone, in the vicinity of the sphenoidal suture.

B. Sentiments. 11. Self-Esteem : lies on the posterior portion of the

top of the cranium ; when strongly developed, it constitutes the vertex, or

highest part of the head.

12. Love of Approbation: on each side of the preceding.

13. Cautiousness, running into prudence and timidity : a little below the

middle of the parietal bone.

14. Benevolence, the source of compassion : lies on the upper part of the

frontal bone.

15. Veneration : tendency to respect what is great and good ;
lies between

Firmness and Benevolence..

16. Firmness : placed in the posterior portion of the coronal suture.

17. Conscientiousness : anterior to Hope, lateral to Firmness.

18. Hope : on either side of Veneration.

19. Wondei^, Credulity : on one side of Benevolence.

20. Ideality : love of the beautiful, desire for excellence ;
on one side of

Wonder.

21. Imitativeness : next to Benevolence.

C. Intellectual Faculties. 22. Individuality: takes cognisance of

existence and simple facts ; lies in the lowest part of the forehead, immedi-

ately above the root of the nose.

23. Form : idea of external shape ; situated at the interior angle of the

orbit.

24. Size: gives the idea of space, and enables man to appreciate dis-

tance and dimension.
;
placed at the interior angle of the superciliary

arch.

25. Weight: communicates the perception of momentum, weight, and

resistance, and aids equilibrium : lies behind the preceding, on the superci-

liary arch.

26. Color: gives perception of colors and their harmonies ; lies a little

beyond the middle of the superciliary arch, next to the preceding.

27. Locality : idea of relative position
;
placed on each side, at the mid-

dle of the inferior edge of each frontal bone.

28. Number : above the outer angle of the eyebrows.

29. Order : the love of physical arrangement ; lies next to Color, and

forms the outermost organ in the superciliary arch, bordering externally on

Number.

30. Eventuality: takes cognisance of occurrences or events ; lies in the

middle of the forehead.
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81. Time : borders on Sound, Eventuality, Locality, and Wit.

82. Tune : a considerable development enlarging the anterior portion of

the forehead, and giving to it an angular shape : said to be very conspicuous

in Liszt. It appears to have been pyramidal in Gluck and Haydn, and

rounded in Mozart, Yiotti, Zumsteeg, Dussek, and Crescentini.

o8. Language : situated on the anterior inferior portion of the anterior

lobe of the brain, immediately above the vault of the orbits. In proportion

to its development, it depresses the vault of the orbit, forcing out, and giving

a fulness to the eyes.

D. The Intellectual Eeflective Faculties. 84. Wit: lies beneath

the inferior external portion of Wonder.

%b. Comparison : lies beneath the organ of Benevolence. This and the

next organ sometimes constitute a single lump.

2>%. Causality: traces the relation of canse and effect, and the dependence

of phenomena
;
lies beneath Imitation, and borders on Wonder, Benevolence,

Comparison, Eventuality, and Time.

We may characterize the instinct of nourishment^ and the love of life^ as

acquired faculties. Their supposed locations are indicated by ® and *^ on

fig. 19. The regions marked 1 are uncertain.

The More Modern Methods of Cranioscopical Investigation.

The first point to be ascertained is as to the general size of the cranium

to be examined, whether it be large, of medium size, or small. We next

consider the relative extent of the principal regions of the cranium as already

referred to, going into an estimate of the individual organs present, Avith

reference to their length, breadth, and thickness ; by this means we obtain

an idea of their mutual relations. The head in question is next to be

examined in profile, dividing it into two portions by means of a vertical line

(^?. 120, figs. 1, 2, a b), which extends from the opening of the external ear a,

to the central point 5, of the upper part of the head, corresponding to the

intersection of the frontal and sagittal sutures. The posterior surface is the

occipital, and the anterior the frontal region; the extent of each is next to

be determined. In fig. 1, the occipital region ab d predominates over the

frontal ab c ; the reverse is seen mfig. 2. The former condition is the more

common, indicating a preponderance of the animal over the intellectual in

man. In each figure now draw lines a c, af ab^ ad, from the external

auditory meatus ; these lines, by their different lengths, will indicate the

different degrees of cerebral development in the different planes of intersec-

tion. Next examine the length c d, from the occipital to the frontal region, as

also the height of the head a b, from the ear to the vertex. Then divide the

head, with respect to its height, into two regions, by means of a horizontal line

c d, from the middle of the frontal region to the point of union of the parietal

bones and the occiput. The portion below this bone is called the basilar

region, that above it the coronal. Of these two regions, the former will usually

be found most highly developed ; another indication of the preponderance of

the animal. A line ef drawn from the outer corner of the eye, vertical and

parallel with a b, indicates the degree of development of the brain in the fore-
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bead proper ; as also the volume of its lower portion e c, with that of the

upper c / The former of these bears reference to the perceptive faculties,

the latter to the reflective.

Finally, take the entire circumference of the head into consideration, and

compare the height with the breadth, by which means we shall obtain the

relation between the lateral and the superior region. The usually greater

development of the lateral region in proportion to that of the fore part of

the head, again points to the preponderance of the animal in man. We
may next proceed to the consideration of the single organs situated in each

of these regions.

In the frontal part of the head lie the intellectual faculties, the perceptive

being inferior and the reflective superior. All the rest of the head belongs

to the feelings ; the basilar and lateral portions to the instincts, the vertical

to the feelings. The part adh of the region of the vertex deserves especial

mention, on account of the influence which the organs situated in it exer-

cise upon the operations of all the rest, exciting and communicating a

greater degree of energy to them. This part of the head, in connexion

with a well developed frontal and vertical region, imparts strength

both to the intellectual and the moral faculties, while in connexion

with a high development of the basilar region it invigorates the animal

impulses.

Quite recently Cams has endeavored to establish Cranioscopy on a more

scientific basis than hitherto. He starts with the principle that the skull

consists of three vertebra?, and that these three vertebrae correspond to the

three divisions of the brain, anterior, middle, and posterior
; which in turn

stand in strictest relation to the three directions of spiritual activity, the

intellect, the sensibility, and the will. He made use of every opportunity

in his power to obtain measurements of the most diverse heads, coniparing,

too, a great number of skulls and plaster casts, and from his different

examinations attained to the following noteworthy results. We may remark

that the measurements given are in the German inch, which is slightly

larger than the English.

He never found that amono- men in whom there existed a deficiento
development of the anterior or frontal vertebra (in height less than 4 inches

6 lines measured from the opening of the ear, and a breadth of forehead

less than 4 inches) there was any decided intellectual development. On
the other hand, in an extensive series of remarkably intellectual indivi-

duals he found the volume of the frontal vertebra to be always considerable

(5 inches to 5j high and 4j to 5 inches broad). As instances Cams adduces

Kant, the great metaphysician: Ehrenberg, the naturalist; Eetzius ot

Stockholm, the anatomist ; Von Eaumer, the historian ; Yon Lindenau, the

statesman ;
the artists, Ranch (5 inches 4 lines high, 4 inches 7 lines broad),

Bendemann, and Thorwaldsen (5 inches 2 lines high, 4 inc^hes 8 lines broad);

the poets, Schiller, Goethe, and Tieck : in all these there was a striking-

anterior development. In the head of the Italian philosopher Nobili alone

did he find so slight dimensions as a height of 4| inches, and a breadth of

4^, and in his case the whole skull was very delicately organized, the bones
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of the forehead very thin, with a considerable breadth of the tympanic

vertebra (5|- inches).

In a series of measurements of the heads of very intelligent and highly

gifted women, he never found so great a height of forehead as in eminent

men. The greatest size occurred in the authoress Mrs. Austin.

Measurements of the middle and posterior regions of the head gave

frequent occasion to recognise the relation between them and the sensibili-

ties and will. With a middle region of only 5 inches or less, the skull always

belonged to a low depraved nature. Two convicted thieves exhibited a

height of 4 inches 10 lines and 5 inches 1 line, with a breadth of 5 inches

2 lines. In the skulls of various savage tribes, as New Hollanders, Boto-

cudas, Guaraguanas, Aleutians, Negroes, Baschkirs, &c., the height v.^as

only 4 inches 5-10 lines, and the breadth 4 inches 1-8 lines. On the other

hand, in poets, artists, and savans, the height amounted to 5 inches 4-7 lines,

and the breadth to 5 inches 5-9 lines. With respect to the hind part of the

head, its height was always characteristic of energy of action ; whether this

was spiritual or corporeal in its nature, depended upon the greater or less

development of the region of the intellect. Thus a very muscular Arabian

springer was distinguished by an enormous height of occipital vertebra

(4 inches 5^ lines) ; while in other more spiritually gifted persons of great

power of will it amounted to 3 inches 7 lines to 5 inches, by 4 inches

4-5 lines (in Ole Bui], 3 inches 11 lines; in Thorwaldsen, 4 inches 3 lines).

Measurements of the middle head of females differed less from those of

males than was seen in the case of the fore or hind part of the head ; in

general they indicated a more or less predominant sensibility. The com-

parison of the heads of the eminent German actresses, Schroeder, mother

and daughter, was highly remarkable in this respect. The former, sedate,

measured, and stately in her performances, had a middle head measuring

4 inches 10 lines in height, and 5 inches 1 line in breadth, with a hind head

of 4 inches 4 lines in height ; the latter, who was also a great singer of won-

derful creative fancy, had a middle head of 5 inches in height and 6^ inches

in breadth, with a height of but 3 inches 11 lines for the hind head. A pair

of female criminals, one a poisoner, the other a child murderer, exhibited a

height of 4 inches 5-10 lines, with a common breadth of 5 inches 3 lines

for the middle head. The height of the hind head in females was generally

about 4 inches, never over 4 inches 4 lines, while in males it may amount

to 4 inches 8 lines, thus corresponding to the greater weakness of the

former sex.

With respect to the import of varying height and breadth in the cranial

vertebrae, Carus came to the conclusion, that a greater breadth in the

anterior cerebral mass, and in the sincipital vertebra, was connected with

a greater tendency to a philosophical intellect. In the middle portion of

the head, too, variations in height and breadth appear decidedly to run

parallel with a more or less subjective direction of mind. In the occipital

vertebra, if the height seems more to keep pace with the motive energies,

the breadth is more in harmony with sexual characteristics.

In illustration of the above developments, pi 120, Jig. 3, represents a
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cast of the head of Napoleon
; fig. 4, that of Tiedge

; fig. 5, of Kant
; fig. 6,

of Talleyrand
; fig. 7 represents the skull of Schiller

; fuj. 8, that of a Green-

lander; fig. 9, that of a suicide; fig. 10, that of a poisoner; fi^. 11, that of

a Cretin
; fig. 12, that of an idiot

; fig. 13, that of a brown sajou ape
; fig.

14, that of a Grison ape.

4. Anatomy of the Nerves.

A. Cerebral Nerves.

1. Olfactory Nerves. First Pair. This pair of nerves is the first

given off, arising from the inferior anterior surface of the brain. From the

bulb which each of these nerves forms at the side of the crista galli, several

branches descend into the nose through the foramina in the cribriform plate
;

they may be divided into the internal, middle, and external. The internal

branches^ about ten in number, descend in grooves along the septum, and

subdivide into many filaments, which form a plexus with each other in the

mucous membrane. The middle branches are distributed to the mucous

membrane lining the roof of each nostril. The external branches descend

along the groove, on the turbinated bones, dividing and communicating

frequently with each other, so as to form numerous plexuses which are lost

in the pituitary membrane.

2. Optic Nerves. Second Pair. This arises by a broad flattened root,

one portion of which comes from the thalamus opticus, and another from

the testis ; advancing it adheres so closely to its fellow, that the two seem

fused together, in such a way that there is no line of separation between

them. This junction presents the form of the letter X, and is called the

chiasm a. Separating again after this union, each nerve passes through its

optic foramen, and piercing the sclerotic and choroid membranes of the eye,

expands to form the retina. This nerve is accompanied by the ophthalmic

artery. The other nerves distributed to the eye are, the third nerve, the

fourth, the ophthalmic branch of the fifth, and the sixth.

3. The Motores Oculi. Third Pair. This arises from the internal face

of the crus cerebri, in advance of the anterior margin of the tuber annulare.

After passing through the foramen lacerum orbitale, it divides into two

branches, a superior and an inferior. The superior or smaller passing above

the optic and nasal nerves, divides into two branches, one to the superior

rectus, the other to the levator palpebrae. The inferior or the larger branch

passes below and to the outside of the optic nerve, and divides into three

branches : an internal^ to the internal rectus
; a middle^ to the inferior rectus

;

and an external^ to the inferior oblique.

4. The Trochleator Patheticus. Fourth Pair. This is the smallest

nerve coming from the encephalon, not exceeding a sewing thread in thick-

ness. It arises by two roots from the upper anterior foce of the valve of

the brain, just below the testes
;
passing through the foramen lacerum

orbitale, it reaches the eye, and is distributed to the superior oblique

muscle.
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5. The Trigemini : Trifacial. Fifth Pair. This emerges by three

roots from the side of the pons YaroHi, just where it is continuous with the

rrus cerebelli, and after forming the semilunar or Gasserian ganglion^ is

divided into three large branches, the ophthalmic, the superior, and the

inferior maxillar}^.

The ophthalmic passes along the outer side of the cavernous sinus, and

approaching the foramen lacerum orbitale, divides into three branches, the

lachrymal, the frontal, and the nasal. The lachrymal is ultimately distri-

buted to the conjunctiva and lachrymal gland. The frontal divides into an

internal or supra-trochleator nerve, to the region of the eye, and the external^

supra-orbital, or proper frontal nerve^ to the scalp. Both the frontal and

lachrymal are nerves of sensation. The nasal nerve divides into two

branches, the external or infra-trochleator to the lachrymal passages and the

region of the nose, and the internal or proper nasal.

The superior maxillary nerve is larger than the ophthalmic, and passes from

the middle of the ganglion forwards through the foramen rotundum into the

pterygo-maxillary fossa. Here it sends down two small branches, which

ultimately unite in the sphenopalatine ganglion or the ganglion of Meckel.

From this proceed three sets of branches, an inferior, internal, and posterior.

The inferior or palatine nerves are distributed to the palate and uvula. The
internal branch, or the spheno-palatine nerve^ divides into several branches

after passing into the upper and back part of the nose ; the principal of

these is the nasopalatine nerve or nerve of Cotunnius. The third or posterior

branch of the ganglion is the vidian or superior petrosal nerve, distributed to

the tympanic apparatus. •

Other branches sent off by the superior maxillary are, the orbital, the

malar, the temporal, the posterior dental, the infra-orbital, and the anterior

dental, all of which indicate their distribution in their names.

The inferior maxillary nerve descends from the ganglion through the

foramen ovale into the zygomatic fossa, where it divides into two large

branches, a superior or external, and an inferior or internal. The former sub-

divides into the two deep temporal, the masseteric, the buccal and the ptery-

goid ; the latter into the auricular, inferior dental, and gustatory nerves ; most

of these have various subdivisions.

6. Motor Externus Oculi. Sixth Pair. This arises from the base or

upper portion of the corpus pyramidale, under the posterior margin of the

tuber annulare, or pons ; the fibres are assembled into two roots, of which

the external is much the larger. These roots, uniting, pass through the

sphenoidal foramen, and are distributed to the abductor oculi muscles.

7 a. Facial Nerve or Portio Dura of the Seventh Pair This arises

by two branches ; the larger from the medulla oblongata, at the most supe-

rior part of the corpus restiforme ; the smaller from that portion of the

medulla oblongata placed between the first branch and the auditory nerve.

The two branches are kept disjtinct for the distance of several lines, when

they unite, and, passing into the meatus auditorius internus and through the

aqueduct of Fallopius, emerge at the stylo-mastoid foramen, to be distributed

upon the muscles and skin of the head. In the aqueduct of Fallopius it
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sends off the tympanic branch, and lower down tlie chorda tympani. Escaping

through the stylo-mastoid foramen, it gives off three branches, the posterior

auricular, stylo-hyoid, and sid)mastoid or digastric. Further branches and

subdivisions are the temporo-facial, with its fasciculi, the temporal, malar,

and buccal ; and the cervico-facial, still further separated into maxillary,

submaxillary, and cervical branches. The portio dura nerve has been sup-

posed to be the exclusive motor nerve of all the superficial muscles of the

face, of the eyelids, nose, mouth, lips, and of the ears.

7 b. The Auditory Nerve, or Portio Mollis of the Seventh Pair.

This^ which is a single nerve of sense, arises partly from the medullary

striae, or the surface of the calamus scriptorius, and partly from the corpus

restiforme, between the glosso-pharyngeal nerve and the tuber annulare ; it

is distributed to the labyrinth of the ear.

8 a. Glosso-Pharyngeal, or First Branch of the Eighth Pair.

This arises from the posterior cord of the medulla oblongata, just above and

anterior to the superior filaments of the next nerve. Its filaments, there-

fore, spring from the anterior margin of the corpus restiforme, or from the

fissure separating it from the corpus olivare. After the union of its fila-

ments into a round cord, it passes through the foramen lacerum postering,

and is ultimately distributed to the tongue and pharynx.

8 b. The Pneumogastric Nerve, or Yagus of the Eighth Pair.

This arises from the corpus restiforme of the medulla oblongata, posterior

to the highest root of the accessory nerve. It passes through the foramen

lacerum posterius, in a canal in common with the spinal accessory, and is

separated posteriorly from the internal jugular vein by a small spine of

bone. In the foramen it presents a ganglionic expansion, and below it a

gangliform swelling, nearly an inch in length; the latter communicates

beneath the base of the cranium, and in front of the two first cervical verte-

brae, with the facial, glosso-pharyngeal, spinal accessory, sympathetic, and

superior spinal nerves, constituting the basilar plexus. Descending towards

i these organs, it gives off cervical, thoracic, and abdominal branches. The
cervical branches are the communicating, the auricular, the pharyngeal, the

superior laryngeal, the cardiac, and the recurrent or inferior laryngeal.

The thoracic gives off the pulmonary and the oesophageal nerves, the former

presenting the anterior and posterior pulmonic plexus, the latter the oeso-

phageal plexus. On the right stomach, the right vagus passes behind the

cardiac orifice ; and its branches, with some others, unite to form the cardiac

plexus. The pneumogastric nerves supply the pharynx, oesophagus, and

,

partly the stomach ; also the larynx, trachea, lungs, and partly the heart

;

they are, therefore, concerned in deglutition, voice, respiration, circulation,

and digestion, and maintain important S3'mpathies between the different

organs concerned in these functions.

8 c. The jSTervus Accessorius, or Spinal Accessory. This is the

third branch of the eighth pair. It arises from the posterior fasciculus of

the medulla oblongata, just above the hypoglossus nerve, and also from

the posterior fasciculus of the medulla spinalis ; with a variable number of

roots, it passes through the foramen lacerum posterius, to be distributed to
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the muscles and integuments of the neck. This nerve is supposed to be

compound, but essential!}^ motor, and has been termed " the respiratory

nerve of the neck."

9. The Lingual Kerye
; Hypoglossal Nerve. Ninth Pair. This

arises from the medulla oblongata, by several fasciculi, whose roots spring

from the fissure which separates the corpus pyramidale from the corpus

olivare ; these unite into two or three trunks, which ultimately coalesce

into one which passes through the anterior condyloid foramen of the occi-

pital bone, to be distributed to the muscles of the tongue. As it passes

across the neck, below the digastric tendon, it gives off a considerable

branch, the descendens colli or noni^ to the omo-hyoid, sterno-hyoid, and thy-

roid muscles.

PI. 137, jig. 17, branches of the fifth pair: ^, infra-orbital
; % frontal;

\ lachrymal; ^, buccal; ^, superficial temporal; '°, mental; ", hypoglossus;

", trunk of the facial nerve, exterior to the aqueduct of Fallopius. For

the distribution of the facial nerve see Jig. 18, near the third branch of the

fifth pair. Fig. 18
', stem of the fifth pair ; ^, spheno-palatine ganglion

;

^, superficial branch of the vidian nerve, its connexion with the sympathetic

in the foramen lacerum, and with the facial nerve ; *, lingual branch of the

fifth pair, and the union of the chorda tympani with it
; \ ganglion oticum,

wdth its branches
; % facial nerve ; ^, union of the vidian nerve with the

facial
; \ origin of the chorda tympani from the facial nerve

; % union of

the facial nerve with the glosso-pharyngeal ; ", with the vagus ; ", glosso-

pharyngeal nerve with the ganglion petrosum, from which proceeds the

plexus of Jacobson ;
'^, carotid plexus. Fig. 19, ophthalmic branch of tKe

fifth pair : ', skin of the forehead reflected ; ^ optic nerve ;
^ ocnlo-motor

nerve; % sixth pair; ^, ophthalmic branch of the fifth pair; % lachrymal

nerve ; ', its anastomoses with the fourth pair ;
^°, ethmoid nerve. Fig. 20,

superior maxillary branch of the fifth pair : ^, lachrymal nerve ; ^, second

branch of the fifth pair
; % spheno-palatine ganglion ; ", superficial branch

of the vidian nerve; '% deeper branch; ", posterior dental nerve; \ branch

to the gums; *, anterior dental nerve; % dental plexus; '°, infra-orbital

nerve ; ", masseteric nerve ;
^^, superficial temporal ; ", inferior maxillary

nerve, cut off; ", lingual nerve, with its connexion with the chorda tym-

pani; "' (beneath '"), submaxillary ganglion ; '^, glosso-pharyngeal ;
^^', acces-

sory of Willis ;
'', vagus ; ", hypoglossus nerve, or ninth pair ;

'*, internal

carotid artery. Fig. 21', inferior maxillary, within the foramen rotun-

dum
; % temporal nerve ;

'% masseteric nerve
; % superficial temporal nerve,

and its connexion with the facial ; ', inferior dental ; *, mental
;

% lingual,

with the chorda tympani :
'°, internal pterygoid.

PI. 138, Jig. 9, inferior maxillary branch of the fifth pair, from outside

:

', masseteric
;
^ buccal ;

''', its ramifications on the outside of the buccinator

muscle ; ^, external pterygoid ;
*'

*, deep temporal nerves
;
\ superficial tem-

poral; ®, facial nerve; \ dental nerve of the lower jaw. Fig. 10, fifth pair,

from within : ', distribution of the nerve of smell on the spongy bones

;

^, trigemini nerve, Casserian ganglion, and origin of the three principal

branches
; % external or lateral nasal branch ; *, spheno-palatine ganglion

;
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^'"'"j posterior nasal nerves; % palatine nerves; \ lingual nerve and chorda

tympani ; *, submaxillary nerve; °, superficial temporal nerve; '", inner

pterygoid ; ", ganglion oticum ; ", threads from it to the tympanum, and to the

mucous membrane of the nose ;
'^, connecting branch to the facial nerves; '*,

threads to the tensor tympani ;
"", threads to the plexus, along the internal

maxillary artery; *", facial nerve; ", chorda tympani.

PL 138, Jig. 11, nerves of the larynx: \ superior, ', inferior laryngeal

nerves; % union of the two. Fig. 12', laryngeal; ', thyroid gland; ', tra-

chea
; \ arteria innominata ;

'', right lung ; ", stomach ; ', great coeliac

plexus; "'

^,
glosso-pharyngeal nerve; '°, lingual branch of the fifth pair

;

", hypoglossus ;
'", accessory nerve ; ^% division into the muscular branch

and into the branch to the tenth pair; '*, vagus; '', its pharyngeal branch

uniting with threads of the glosso-pharyngeus and sympatheticus to form

the pharyngeal plexus ; '% superior laryngeal nerve and its division into an

outer and an inner branch ;

"'^^-'^^ nerves of the heart ;
'", oflf-shoot of the

recurrens ; '% inferior cervical plexus of the sympatheticus ; ", tracheal

branch ; ", pulmonic plexus ;
"", pharyngeal nerves ;

", entrance of the right

vagus into the coeliac plexus ; ", left trunk, and its distribution on the

stomach ;
", coeliac plexus.

B. Spinal Nerves.

There are thirty-one pairs of spinal nerves, each arising by two roots, an

anterior or motor root, and a posterior or sensitive root.

The anterior roots proceed from a narrow white line, anterior lateral

sulcus, on the antero-lateral column of the spinal cord, and gradually

approach towards the anterior longitudinal fissare as they ascend. The
posterior roots proceed from the posterior lateral sulcus, a narrow grey

stria, formed by the internal grey substance of the cord.

After the formation of a ganglion the two roots unite and constitute a

spinal nerve. The spinal nerves are divided into cervical, dorsal, lumbar,

and sacral. The cervical nerves pass off transversely from the spinal

cord ; the dorsal are oblique in their direction, and the lumbar and sacral

vertical ; the latter form the large assemblage of nerves at the termination

of the cord called cauda equina.

1. The Cervical Nerves are eight in number, increasing in size as they

descend; the first passes out above the atlas, and is named the sub^

occipital ; the eighth passes out above the first dorsal vertebra. All of

these, except the first and second, immediately outside the intervertebral

foramina, divide into a posterior and an anterior branch ; the posterior of

each is generally the smaller. The anterior branches of the first four form

the cervical plexus, and those of the last four with the first dorsal, the

brachial plexus.

2. The Cervical Plexus is formed by the loops and communications

between the anterior branches of the four superior cervical nerves, which

join each other in arches, from the convexities of which branches arise that

again join in a similar manner : lymphatic glands and a quantity of cellular

tissue are entangled in the areolae between these. This plexus commu-
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nicates with the superior cervical ganglion of the sympathetic above, and

Avith the continued cord of this nerve lower down ; also with the pneumo-

gastric, lingual, and spinal accessory. Besides numerous muscular fila-

ments, it sends off various cutaneous branches, which are either ascending

or descending.

The ascending branches are: a. Superficialis colli^ arising about the

middle of the neck, and distributed on the anterior and lateral region of the

neck. h. The auriculciris magnus arises in the same situation and ascends

nearly parallel and posterior to it ; at the parotid gland it divides into two

branches, one superficial, the other deep, which supply the external ear and

sides of the scalp, c. The occipitalis minor arises near the last from the

second cervical nerve, and ascending is distributed to the skin and occipito-

frontalis muscle.

The descending branches are superficial and deep. The superficial

branches, or supra-clavicular^ are long and rather large ; they arise from

the third and fourth cervical nerves, and pass to muscles of the neck and

shoulder. The deep descending branches are : a. The muscular. These

arise from different parts of the plexus, and are principally distributed to

the trapezius, levator anguli scapularis, and sterno-mastoid muscles, h. The
communicating hranches are very numerous. From the second and third

roots of the plexus descends the communicans noni to the hyoid apparatus

c. The most important branch of the cervical plexus is i\iQ internal respi-

ratory or phrenic nerve. This arises from the lower part of the plexus, and

descending on the anterior scalenus muscle, enters the thorax between the

subclavian vein and artery
;
passing down the middle mediastinum to the

diaphragm on the side of the pericardium, the left phrenic takes an oblique

course round the base of the heart.

PI. 137, jig. 15, superficial nerves of the cervical plexus : \ superficial

temporal nerve of the fifth pair ;
'^, occipitalis magnus ; ^, superior cutaneous

cervical nerve, from the facial ; *, auricularis magnus ; ^, occipitalis minor
;

^, an inconstant occipital nerve, ^' \ some posterior cutaneous branches

;

\ accessory nerve; ^, supra-scapular nerve; ", supra-clavicular nerve;

'\ middle cutaneous cervical nerve ;
^^, a small branch accompanying the

jugular vein
;

'^, connexion of the cervical plexus with the facial nerve.

The anterior divisions of the last four cervical, and that of the first

dorsal, unite to form the brachial plexus.

3. The Brachial Plexus. This plexus is broad and flat, the nerves

forming it being very large, particularly the inferior. It is situated at the

lower and lateral parts of the neck, between the scalenic muscles and the

subclavian artery
;

it then passes under the clavicle into the axilla, where it

rests on the serratus magnus, ending opposite to the coracoid process. The

numerous branches of this plexus may be arranged into two orders, one

{supra-clavicular) arising above the clavicle, the other {axillary) arising

from below this bone.

The supra-clavicular branches are as follows: 1. For the subclavian

muscle. 2. Small branches from the upper root of the plexus to the

scaleni, levator anguli, and rhomboidei muscles. 3. Posterior thoracic or
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external respiratory^ fi'om the fifth and sixth cervical. It descends obliquely

outwards behind the brachial plexus, and passing along the serratus magiius,

supplies it with fasciculi. 4. The supra-scapular form the upper division of

the plexus. Descending it gives off branches to the supra-spinatus, infra-

spinatus, teres minor, and to the shoulder-joint.

The infra-clavicular^ or axillary branches^ are the thoracic^ the sub-scapular,

and the circumflex^ to the pectoral muscles, the axilla, and the shoulder;

the internal cutaneous, external or musculo-cutaneous, median or brachial, and

the ulnar, to the anterior and internal aspect of the arm, forearm, hand, and

fingers; the musculo-spiral, or radial nerve, to the supinators of the forearm,

hand, and fingers. Some of these branches we shall now notice more in

detail.

The median or brachial nerve is the largest branch of the plexus; it

generally arises by two roots, one in common with the external cutaneous,

from the upper part of the plexus, the other internal, from the lower end of

the plexus in common with the ulnar and internal cutaneous. The brachial

artery usually separates these two roots, which soon unite into one thick

cord, passing down superficially as far as the bend of the elbow; at the end

of the elbow it passes along the brachialis anticus, and perforating the pro-

nator, descends along the middle of the forearm, and terminates in the hand

by five or six branches. A little below the elbow this nerve gives off the

anterior interosseal nerve.

The ulnar nerve arises from the lower part of the plexus in common with

the internal cutaneous and the inner head of the median ; descending the

arm, it passes behind the elbow-joint through the groove between the inner

condyle and the olecranon process ; it then passes forwards and descends

along the ulnar side of the forearm to the carpus, and passing over the an-

nular ligament close to the pisiform bone, ends in the palm of the hand in

two branches, a superficial and a deep. A little above the wrist it gives

off the dorsalis carpi ulnaris, a large branch which winds round the ulna to

the back of the hand, there dividing into several long branches.

Connected to the digital and other sensitive branches both of the median

and ulnar nerves are a number of small indurated white bodies, now known
by the name of Pacinian corpuscles from their discoverer. They appear liko

globules of firm cellular membrane, in size from -^-^ of an inch upwards, and

connected to the nerve by a short delicate nervous stem. The corpuscle

itself is found to consist of a great number of concentric membranous cap-

sules, with intervening clear fluid. Their function is unknown. Pacini

suggested that they might in some way be connected with the phenomena

of animal magnetism ; others see in them an analogy to the electrical organ

of fishes. They are especially abundant in the mesentery and mesocolon

of the cat. Similar sessile bodies have recently been discovered by Leidy

in the intercostal nerves of the boa constrictor.

The muscido-spiral or radial nerve is the largest branch in the plexus

;

it proceeds from the middle and lower divisions in common with the cir-

cumflex nerve, and descending to the elbow there divides into two branches,

an anterior or radial branch and a posterior or interosseal branch, previously
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to which it sends off various muscular and cutaneous branches. The ante-

rior or radial nerve supplies the supinator longus muscle, along which it

descends, and passing behind its tendon about the middle of the forearm,

becomes cutaneous; continuing in its decent, it divides into two consider-

able branches on the back of the head. The deep branchy or the posterior

interosseal 7ierve^ is larger than the radical; winding around the upper part

of the radius, it descends along the back part of the forearm, and divides

into several branches, superficial and deep, which supply the two layers of

extensor muscles.

PL 137, fig. 16 (see fig. 15, for the four superior cervical nerves), deep

cervical nerves ; brachial plexus : ', facial nerve ; ^, vagus
; % internal carotid

artery ;
*, accessory nerve

; % its connexion with the cervical nerves
; % hypo-

glossus ; ', anterior branch of the first cervical nerve, uniting with the hypo-

glossus and vagus
; % connecting branches of the second and third cervical

nerves with the hypoglossus
; % phrenic nerve ;

^''' '", deep branches of the

cervical plexus ; ^\ brachial plexus ;
^^, the nerve for the subclavian muscle

giving off a branch to the phrenic nerve; ", anterior thoracic nerve ;
^*, pos-

terior do. ;
'^' '®' '% branches of the subscapular nerve, to the subscapularis,

the latissimus dorsi, and teres muscles ;
'*, axillary artery, embraced by the

brachial plexus ; ^% brachial branches of the brachial plexus.

PL lS8j fig. 1, cutaneous nerves of the arm, on the dorsal side: \ cutane-

ous branches from the axillary nerve ;

^'
'', from the radial nerve ;

'' ^, branches

of the internal cutaneous; "' *, branches of the external cutaneous; ^, union

of one of these branches with the radial nerve; ^5 dorsal branch of the ulnar

nerve with its digital branches
; % dorsal branch of the radial nerve and its

digital branches; ®, connecting branches between the radial and ulnar

nerves
; % bifurcation of a digital nerve. Fig. 5, \ trapezius muscle ;

'^, rhom-

boideus do.
; % accessory nerve ;

'*' % deep posterior branches from the cervical

and brachial plexus : ^, supra-scapula nerve ; ^, axillary nerve or circumflex

nerve of the arm.

The share of the brachial plexus possessed b}^ each nerve of the superior

extremities in the brachial plexus may be expressed as follows, the figures

referring to the 5th, 6th, 7th, and 8th cervical nerves, and to the 1st dorsal

nerves, which together constitute this plexus.

The supra-scapular nerve, 5, 6, or 5, 6, 7.

The subscapular nerve, 5, 6, 7, 8, or 5, 6, 7.

The anterior thoracic, 5, 6 ; the posterior often 8, 1.

The great internal cutaneous nerve of the a,rm, 8, 1, or 7, 8, 1, or 1.

The musculo-cutaneous nerve, 5, 6, 7, or 5, 6, or 5, 7.

The axilliary nerve, 5, 6, 7, or 5, 6, or 5, 6, 7, 8, 1.

The radial nerve, 5, 6, 7, 8, or 5, 6, 7, 8, 1, or 6, 7, 8, or 6, 7, 8, 1, or 5,

6, 7, or 7, 8.

The ulnar nerve, 5, 6, 7, 8, 1 or 5, 6, 7, 8, or 6, 7, 8, 1, or 6, 7, 8, or 7, 8,

1, or 8, 1.

The median nerve, 5, 6, 7, 8, 1, or 5, 6, 7, 8, or 5, 7, 8, 1, or 6, 7, 8, 1, or

5, 6 , 7, 1, or 8, 1.

The posterior thoracic, 5, 6, 7, 1.
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PI. 138, fig. 4, brachial plexus unravelled :
' ', fifth and sixth cervical

nerves ; ^, branch arising from the union of the two and dividing into \ the

musculo-cutaneous nerve, and "*, a connecting branch of the median nerve

;

"•

', eighth cervical and first dorsal nerve ; ", their connexion, and ', their

division into a branch going to the median nerve, the ulnar nerve '", and

the internal cutaneous nerve **
;

'', small internal cutaneous nerve ;
", median

nerve; '*'**, radial nerve; '^, posterior thoracic. Fig. 6, relations of the

digital nerves or the palmar side :
*
\ digital nerves ; ^, plexus at the tip of

the finger formed by the union of the two. Fig. 7, relations of the digital

nerves or the dorsal surface :

''

', dorsal nerves ;

^' ^, branch of the preceding

nerves passing round to the dorsal surface.

4. The Doksal Nerves are twelve in number on each side. The first

pair passes between the two first dorsal vertebrae, the last pair between the

.

last dorsal and first lumbar vertebrae ; the first is very large, the following

diminish in size, but the two last again increase, and the twelfth is nearly

equal to the first. These nerves are distributed to the parietes of the

thorax and abdomen, also to the muscles and integuments on the posterior

and lateral regions of the trunk ; they are not connected together in any

plexus like the cervical, lumbar, and sacral nerves, but are distributed

separately. All their anterior branches, however, are united through the

medium of the chain of the dorsal sympathetic ganglions, each of the former

being connected by one or two filaments to one of the latter ; the first

dorsal also joins to the last cervical in the brachial • plexus, and the last

dorsal is connected to the first lumbar ; they all divide into a posterior and

an anterior or intercostal branch. The posterior or dorsal branches are

smaller than the anterior ; they each pass backwards, accompanied by the

posterior branch of the intercostal artery, through a foramen formed above

and below by the spinous processes, internally by the bodies of two verte-

brae, and externally by the anterior or great costo-transverse ligament

;

they supply the muscles and integuments of the back and loins.

The anterior dorsal nerves, excepting the first, are named the intercostals,

and pass round the parietes of the thorax between the laminae of the inter-

costal muscles, and inferior to the intercostal blood-vessels: the superior

five or six are confined to the chest, and extend as far as the sternum ; the

anterior portions of the inferior five or six are placed in parallel lines

between the abdominal muscles, and extend to the rectus. They supply

the parietes, muscles, and integuments of the thorax and of the upper part

of the abdomen.

5. The Lumbar Nerves. There are five pairs. They are larger than

the dorsal, and increase in size downwards; the first escapes between the

two first lumbar vertebrae, the fifth between the last vertebrae and the

sacrum ; like the dorsal, they divide into posterior and anterior branches.

The posterior pass between the transverse processes to the lumbo-spinal

muscles, and each divides close to the multifidus spinae into an internal and

external branch
;
the former is lost in the multifidus spinae, inter-spinous,

and inter-transverse muscles ; the external branch is large and musculo-

cutaneous, supplying the sacro-lumbalis and lumbar aponeurosis. The two
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last posterior nerves are very small, and are distributed to tlie integuments

of the giutseal region.

The anterior branches of the lumbar nerves are much larger than the

posterior, and increase in size as they descend. In the psoas magnus
muscle they unite with each other into a plexus.

6. The Lumbar Plexus is long and somewhat triangular, situated along

the sides of the lumbar vertebrae, in front of their transverse processes, and

near the posterior surface of the psoas magnus muscle ; in addition to its

three principal and terminal branches, the anterior crural, the obturator,

and the lumbo-sacral, it gives off some long superficial branches.

The superficial hranches of the lumbar plexus supply the inferior portion

of the abdominal muscles and integuments, the integuments of the groin,

of the upper and outer part of the thigh, and also those of the inguinal and

pubic regions. The principal of these are the superior musculo-cutaneoics

(external ilio-inguinal, ilio-hypogastric, ilio-scrotal), the middle musculo- or

inguino-cutaneousj thjQ inferior mvsculo-cutaneous or external cutaneous^ and the

(jenito-crural.

The anterior crural nerve arises in the lumbar plexus from the four

superior nerves, principally from the third and fourth ; it is destined to

supply the integuments on the anterior and inner sides of the lower extre-

mities, also extensors of the leg, and the principal flexors of the thigh or

hip-joint. It subdivides into a superficial and a deep fasciculus. The prin-

cipal branches of the superficial division are, the middle cutaneous^ the

internal cutaneous^ the vaginal hranches to the sheaths of the vessels, and the

hng saphena. The branches of the deep division are wholly muscular.

The obturator nerve arises chiefly from the third and fourth lumbar, per-

forates the psoas muscle, and descends obliquely inwards to the inside of the

thigh, where it descends into two branches, an anterior and a posterior.

The anterior or superficial branches are lost in the graciles, adductor brevis,

pectin^us, and vastus externus. The posterior or deep branches supply the

obturator externus and adductor magnus ; one long branch extends to the

back part of the knee joint.

The lumbo-sacral nerve is the largest branch of the lumbar plexus ; it is

formed by a large portion of the anterior division of the fourth, and the

whole of that of the fifth lumbar nerves ; enters the pelvis, and behind the

iliac vessels divides into two branches. Of these, the communicating is

inferior or anterior, and joins the first anterior sacral nerve, forming part

of the sacral plexus ; the other, posterior and superior, is the great or supe-

rior glutceal nerve. This has various muscular branches for the muscles of

the thigh.

7. The Sacral Nerves are six pairs. They form their ganglions, and

divide within the spinal cord into anterior and posterior branches. The

posterior sacral nerves are very small, pass through the posterior sacral

foramen, and supply the muscles and integuments of the sacral and glutaeal

regions.

The anterior social nerves are very large, especially the three superior;

the three last are much smaller, and the sixth is very minute, and sometimes
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wantiag. The four superior, with the branch from the last lumbar, form

the sacral plexus^ placed on the sacrum behind the pelvic fascial ; its form

is somewhat triangular or palmate. Each of the sacral nerves, immediately

after its emergence from the foramen, is joined by a short branch from one

of the ganglions of the sympathetic. The sacral plexus sends off the follow-

ing branches, both internally and externally : the internal or pelvic are the

hcemorrhoidal^ vesical, and muscular, and in the female the uterine and the

vaginal ; the external branches are the inferior or lesser sciatic, the inferior

glutceal, posterior cutaneous, pudic, and great sciatic or posterior crural. All

these escape by the lower part of the great sciatic notch below the pyriform

muscle. The visceral branches arise from the fourth and fifth sacral, and are

directed forwards into the cavit}^, there to be joined by numerous filaments

from the sympathetic nerve, forming the hypogastric plexus, a complex net-

work of nervous filaments entangled around the branches of the internal

iliac artery, and accompanying them to their terminations.

The internal or pelvic muscular branches supply the levator ani, obturator

internus, pyriformis, and sphincter ani. The lesser sciatic, inferior glutceal,

and posterior cutaneous nerves, may all be regarded as one large, loose, and

flat fasciculus, escaping from the pelvis below the pyriform muscle ; branches

are distributed to the perinseal regions, and to the upper part of the leg.

The pubic nerve arises from the third and fourth sacral, and, passing

through the great sciatic notch or foramen, re-enters the pelvis by the lesser

sciatic notch, and proceeds towards the pubes ; it then divides into two

branches, an inferior and a posterior. The inferior or perinoeal nerve, the

larger of the two, is distributed to the muscles and integuments of the peri-

naeum. The superior branch continues along the pubes to the symphyis,

and is finally distributed to the subcutaneous cellular tissue of the glans

penis.

^\\Q great sciatic, or posterior crural nerve, is the principal branch of the

sacral plexus, and the largest nerve in the body. It proceeds from the four

superior sacral nerves, forms a flat broad band, which escapes from the pel-

vis below the pyriform muscle, and descends close to the outer side of the

tuber ischii, along the back part of the thigh, as far as the ham, where it

divides into the external and internal poplitaeal nerves, having given off

numerous muscular and cutaneous branches. About the middle of the

thigh it often gives off a large nerve, the external articular, to the outer side

of the knee joint.

The external poplitoecd, or the peronceal nerve, is destined to supply the

muscles on the external and anterior aspect of the leg, as also the integu-

ments of the leg and dorsum of the foot. Descending, it gives off several

long branches, termed the external cutaneous nerves of the leg ; one of these,

the communicans peroncei, passes backwards over the outer part of the gas-

trocnemius, and communicates with the external saphenous nerve. Passing

round the joint of the fibula, the peronseal nerve divides into two branches,

the musculo-cutaneous and the anterior tibial. The muscido-cutaneous passes

down the leg, and a little above the external malleolus, divides into the

internal and external tarsal nerves, or the dorsal nerves of the foot. The an-
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terior tibial, or mterosseal nerve, supplies muscles of the leg, and on tlie tarsus

divides into an external and internal branch, the latter of which, the con-

tinued trunk, passes to the first and second toes.

The internal poplitoial oy posterior tibial nerve, is much larger than the pre-

ceding, being destined to supply the large muscles on the back of the leg,

and the muscles and integuments of the sole of the foot. In the ham it gives

off various articular branches, and one principal cutaneous branch, the

external saphenous. Continued down the leg, the posterior tibial nerve, at

the tendo Achillis, gives off several large branches, as the external and inter-

nal plantar to the lower surface of the foot.

PL 138, fig. 2, crural nerve, and its distribution : ', crural vein ;
"", crural

artery ;
^, crural nerve

; \ external cutaneous nerve ;
^, branches embracing

the vessels ; ^, saphena ;
'' \ saphenous nerve ;

**, cutaneous branch from the

peronseal nerve to the foot. Fig. 3, nerves of the sole of the foot : \ division

of the posterior tibial nerve into ', the inner, and ^, the outer plantar nerve
;

*, division of the inner plantar nerve into four digital nerves ; ^, division of

the outer into a superficial and a deep branch.

C. Sympathetic System.

In addition to the five small ganglions on each side, already noticed in

the description of the cerebral nerves, viz. the Casserian, the lenticular or

ophthalmic, the spheno-palatine or Meckel's, the sub-maxillary, the otic or

the ganglion of Arnold : also, the several ganglions on the posterior roots

of the spinal nerves : we find one continued chain of these bodies placed

along the vertebral column, on either side of the median line, and at regular

intervals. These ganglions, on each side, are all connected to each other,

and resemble a knotted cord ;
these cords receive the name of the sympa-

thetic nerves.

The sympjathetic 7ierves, therefore, are two in number : they descend from

the base of the cranium perpendicularly along the neck, and are placed

anterior to the vertebra, on the rectus capitis and longus colli muscles, and

behind the great vessels and nerves. At the upper end of the chest, each

of these nerves is divided by the subclavian artery into several branches,

which encircle that vessel, and unite below it in the thorax. Through this

cavity they descend, at first obliquely, backwards, and outwards, along the

side of the spine, over the heads of the ribs and their stellate ligaments, and

are covered by the pleura ; they then incline a little forwards, and pass

behind the true ligamentum arcuatum into the abdomen ; through this region

they descend obliquely outwards on the fore part of the lumbar vertebrae,

between the psoas muscles and the crura of the diaphragm ; they then sink

into the pelvis, keeping close to the sacrum, and descend along the anterior

surface of this bone obliquely inwards ; near its inferior extremity, or on

the first part of the coccyx, they unite and terminate in a small ganglion,

named coccygeal, or impar. The superior extremity of each sympathetic

nerve is connected by several filaments with several of the cerebral nerves.

Some of these connexions, particularly that with the sixth, have been impro-

perly termed the origin of the sympathetic ; at the base of the cranium it
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communicates, either directly or indirectly, with the seventh, eighth, and

ninth ; in the cavernous sinus and orbital plexus with the third, fourth, fifth,

and sixth ; and even with the olfactory, optic, and auditory, by the fine

filaments which accompany the nutrient arteries of those several organs in

which these nerves expand and terminate ; it also communicates, as has

been already noticed, with the several ganglions in the head. In their

course along the spinal column, each nerve regularly communicates with

every pair of the spinal nerves, with each of the carvical nerves by one

and sometimes by two filaments, and with each of the dorsal, lumbar, and

sacral nerves by two, so that these nerves may be said to communicate with

every nerve in the cerebro-spinal system. The sympathetic nerves have

been considered bj'^ some as independent nervous systems, communicating

by numerous branches with every portion of the cerebro-spinal system ; by

others they are regarded as nervous cords, formed by the union of branches

from all the spinal and from several of the cerebral nerves : the latter is

probably the more correct view.

Although perfect symmetry does not exist between these nerves on the

right and left sides, yet the differences are but trifling. The sympathetic

nerves send off numerous branches, which are chiefly destined to supply

the heart and the coats of the great vessels, and all the pelvic and abdo-

minal viscera, except the stomach. These branches arise from the gan-

glions on these nerves ; of these there are generally three in the neck ; in

the back and loins they correspond with the number of vertebrae in those

regions, and in the pelvis there are three on each side, and the coccygeal

or impar ganglion below.

The cervical ganglions are three, the superior, middle, and inferior.

Sometimes, however, there are four, and at others only two.

The superior cervical ganglion is of an oval figure and reddish color,

extending from the first to the third cervical vertebra ; its upper end is

very small, and about half an inch beneath the carotid foramen in the

petrous bone. It sends off several branches, superior, inferior, internal,

external, and anterior. The superior hranches are two in number ; they

ascend in the carotid canal to the cavernous sinus, and communicate with

the sixth and the vidian branch of the fifth. In the carotid canal they form

the internal carotid plexus^ from which some filaments pass through the

petrous bone into the tympanum. In this sinus, the ascending small fila-

ments again form a plexus named cavernous plexus. From this plexus,

filaments pass to the Casserian ganglion, others to the orbital plexus and
lenticular ganglion, and the remainder accompany the artery to the brain.

The inferior or descending branch is the continued cord of the sympathetic

itself which joins the middle or cervical ganglion. The anterior hranches

are numerous ; some communicate with the eighth and ninth in the great

basilar plexus, others surround the external carotid, and divide into fasci-

culi which accompany all its branches and form loops and plexuses around

each, named from their destination, thyroid, lingual, &c. The external

hranches join the superior cervical nerve ; they are large and ganglionic.

Some join the nervous loop, the principal unite with the second cervical
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and others with the third and fourth. The internal branches are pha-

ryngeal, laryngeal, and cardiac. The pharyngeal arise from the superior

part of the ganglion ; are of a pale red color and ganglionic structure ; they

pass inwards and join the pharyngeal branches of the glosso-pharyngeal and
pneumogastric in the extensive plexus which supplies the pharynx and

fauces. The laryngeal branches arise near the last, pass downwards and
inwards, and join the branches of the superior laryngeal nerve. The supe-

rior cardiac^ or superficialis cordis, arises near the lower part of the gan-

glion, and descending, enters the chest, and joins the great cardiac ganglion.

The middle cervical ganglion^ smaller than the superior, is sometimes

wanting. It is situated behind the carotid opposite to the fifth vertebra

;

from its anterior aspect it sends off the middle or great cardiac nerve^

which enters the chest, and with the superior and inferior cardiac nerves

joins the cardiac plexus and ganglion.

The inferior cervical ganglion is of an irregular figure, semilunar or

triangular, and frequently appears to consist of several small ganglions con-

nected with each other by reddish filaments. It is situated between the

transverse process of the last cervical vertebra and the neck of the first

rib ; filaments from it communicate with the phrenic nerve and with the

brachial plexus
;

its external branches join the three last cervical and first

dorsal nerves. From its inferior aspect proceed the inferior cardiac nerves,

which communicate with the middle, and with branches form the vagus

and recurrens, ending in the cardiac plexus.

Cardiac Nerves^ Ganglion^ and Plexus, The superior cardiac nerve

arises from the inner part of the superior cervical ganglion, and descends

to the chest communicating with various nerves, and ultimately joining the

cardiac plexus, the recurrens, and other nerves. The middle cardiac nerve

arises from the middle cervical ganglion, or from the sympathetic nerve

about the middle of the neck; it descends either in a single cord or in

several parallel filaments into the thorax, where it is joined by large

branches from the vagus and recurrens nerves ; continuing its descent it

terminates in the cardiac ganglion or plexus. The inferior cardiac nerve

or nerves proceed from the inferior cervical ganglion, and terminate either

on the fore part of the aortic arch, or in the anterior cardiac plexus.

The cardiac ganglion is situated within the arch of the aorta ; it is

joined by the right and left superior cardiac nerves, and by branches from

the pneumogastric.

The great cardiac plexus is situated behind the ascending aorta, and

consists of a plexus of nerves formed by the middle and inferior nerves

from opposite sides, also by branches from the eighth pair, and the recur-

rent nerves. The roots of the large vessels and the structure of the heart

are supplied by the branches from the great cardiac ganglion and plexus, and

from the cardiac nerves. These branches form two smaller plexuses, the

anterior cardiac or coronary^ and the posterior plexus.

In the thorax the sympathetic nerves have twelve ganglions on each side

of the spine ; sometimes but eleven, when the last cervical and first dorsal

are united into one. Each of the thoracic ganglions is small, fiat, and tri-
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angular, the base towards the spine, the apex external, covered by the

pleura and a thin fascia. All communicate by their external branches with

the anterior or intercostal branches of the spinal nerves. From the base or

anterior edge of each gangHon, arise the intei-nal branches, the mediastinal,

and the great and lesser splanchnic.

The great splanchnic nerve arises by four or five distinct roots from the

sLx:th, seventh, eighth, ninth, and tenth ganglions ; they descend forwards

and unite into a long, flat cord which enters the abdomen, where each

nerve expands into the semilunar ganglion. The real origin of this nerve

is from the cerebro-spinal system.

The lesser splanchnic nerve arises by two roots from the tenth and

eleventh ganglions, which unite on the side of the last dorsal vertebra.

The small nerve thus constituted enters the abdomen through the crus of

the diaphragm, and then ends in the renal plexus.

The semilunar ganglion of .each side is situated on the diaphragm, and

partly on the aorta, on either side of the coeliac axis, and above and behind

the supra-renal capsule. These are the largest ganglions on the sympa-

thetic ; though called semi-lunar, their form is very variable and irregular,

and frequently instead of a single mass they consist of a congeries of knot-

ted ganglions on the nervous cord ; the right and left communicate with

each other by several filaments, on which again small ganglions are placed.

This communication surrounds the coeliac axis, and, as branches radiate

from it in all directions, it is termed the solar j9Zexw5. This plexus is

situated in the epigastrium, behind the stomach, in front of the aorta, and

above the pancreas. In this plexus there are also some filaments from the

lesser splanchnic and phrenic nerves, and the right vagus terminates in it

;

it is the most highly developed portion of the sympathetics, and has been

regarded as the head or centre of the great organic nervous system by
some, who maintain the independence of the ganglionic system and its dis-

tinctness from the cerebro-spinal nerves. From it numerous nerves pass

off in various directions ; these nerves accompany the blood-vessels, and
form plexuses around each, which are named, according to their destination,

hepatic, splanchnicj gccstric, &c.

1. The phrenic plexuses consist of branches arising on each side from

the upper part of the solar plexus, accompany the phrenic arteries, and

enter the diaphragm beneath the peritonaeum
; some branches follow the

phrenic vessels, others pass in different directions, and join some minute

filaments from the phrenic nerves of the cervical plexus.

jr 2. The supra-renal plexuses arise partly from the last, and, by some deli-

cate filaments from the semilunar ganglion of each side, they twine around

the arteries which conduct them into the supra-renal bodies.

3. The coronary or gastric plexus. This fasciculus arises from the upper

and anterior part of the solar and from the right vagus, and accompanies

the arteria coronaria ventriculi, along the lesser curvature of the stomach,

to the lesser omentum ;
its filaments are lost in the submucous tissue, and

communicate with those of the right and lefi; vagi.

i' 4. The hepatic plexus is a very large fasciculus, arising partly from the
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solar and partly from the semilunar ganglions
;

its large posterior filaments

accompany the vena porta, and its anterior the hepatic artery ; these nerves

accompany the vessels in the lesser omentum to the liver : some are very

large and distinct ; they enter the transverse fissure, and ramify along with

the vessels through the capsule of Glisson. While in the lesser omentum,

they send long filaments to form the right gastro-epiploic plexus, along the

great border of the stomach ; others, also, along the cystic artery to the gall

bladder.

5. The splenic plexus proceeds in a similar manner around the splenic

artery ; it is not so large as the hepatic ; it sends many filaments to the

pancreas, to the great end of the stomach, and along the left epiploic artery

to its great curvature ; the remaining few filaments enter the spleen.

6. The superior mesenteric plexus is a very broad and thick fasciculus

continued from the lower border of the solar ; it forms a complete sheath

for the superior mesenteric artery ; its branches are numerous, very long,

and distinct ; they accompany the arteries, but are straight, and do not

form the same number of arches as the vessels are remarkable for : near the

intestine many of them usually unite in an arch, from which fine filaments

enter the tissues of the intestine. This plexus supplies all the small intes-

tines, the coecum, ascending colon, and right portion of its transverse arch.

7. The renal plexuses are formed by branches from each side of the solar,

joined by the lesser splanchnic nerves ; they surround the renal arteries,

and accompany them into the kidneys. In the male, each renal plexus

gives off a fasciculus to accompany the ^spermatic artery, around which it

forms the spermatic plexus^ and descends to the testis : in its course along

the psoas muscle it gives off filaments to the ureter. In the female, corre-

sponding branches from the renal plexuses supply each ovary.

8. The inferior mesenteric plexus is much smaller than the superior, from

the root of which it is principal^ derived, being also joined by branches

from the lumbar ganglions of the sympathetic : it accompanies the inferior

mesenteric artery and its branches, and supplies the left portion of the arch,

the descending and the sigmoid flexure of the colon.

9. The hemorrhoidal plexus is formed by the filaments of the inferior

mesenteric, continued around the superior hsemorrhoidal arteries, joined by

small branches from the lower lumbar ganglions ; it supplies the superior

and middle portions of the rectum, and communicates with the hypogastric

plexus.

From the sympathetic cords in the thorax a small branch is continued

obliquely downwards and forwards on each side, close to the spine, and

behind the crus of the diaphragm, to join the first lumbar or abdominal

ganglion. This branch is seldom absent ; when it is, the inferior splanchnic

nerve, after joining the renal plexus, enters this ganglion, so that the conti-

nuity is always maintained between the thoracic and abdominal portions

of the sympathetic nerves. The lumbar ganglions and their connecting

thread are placed on the anterior aspect of the lumbar vertebrae, in a tendi-

nous groove, between the crus of the diaphragm and psoas magnus of either

side, nearer the median line above, but diverging below ; they are variable
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in number, usually four, and sometimes only three, and often one is prolon-

gated into another. The external branches of each are two, communicating

;

they accompany the lumbar arteries, beneath the psoas muscle, close to the

grooves on the sides of the vertebrae, and join the anterior lumbar nerves

in the intervertebral foramina; they are white and distinct, and may be re-

garded as the lumbar roots of the sympathetic. These branches frequently

have ganglions upon them, and they often unite with filaments from the

lumbar plexus.

The anterior and internal branches are aortic and splanchnic. The aortic

branches are numerous; they pass forwards in front of the aorta; the nerves

of opposite sides unite, and are joined by branches from the solar plexus,

and form a plexus, lumbo-aortic. This surrounds the aorta between the su-

perior and inferior mesenteric arteries ; small arteries and lymphatic glands

and vessels are entangled in it ; some of its branches join the inferior me-

senteric plexus ; inferiorly it divides into three portions
; the middle enters

the pelvis, and joins the hypogastric plexus ; the lateral accompany the

common iliac arteries to their division, and several filaments are prolonged

around the internal and external iliac vessels. The splanchnic branches

pass forwards from each ganglion, and join the several abdominal plexuses

already mentioned.

The hypogastric plexus is of considerable extent ; it is formed by the con-

tinuation of the lumbo-aortic plexus, joined by filaments from the lumbar

ganglions ; is situated in front of the base of the sacrum, between the com-

mon iliac arteries, and divides into a right and left hypogastric plexus; each

of these is joined by branches from the sacral ganglions and anterior sacral

spinal nerves ; each plexus sends off numerous branches, which again form

secondary plexuses on the organs to which they are distributed. Thus we
have hcemorrhoidal, vesical, prostatic, vesicular, ovarian, and uterine plex-

uses. All these plexuses contain filaments from the sacral nerves, as well

as from the sympathetic, and all are conducted to their terminations by the

arteries of each organ.

As the sympathetic cords descend obliquely inwards, over the base of the

sacrum, behind the iliac vessels, they are extremely small ; in the pelvis,

they at first increase in size, descend converging, and each ends in a minute

thread ; they are placed near the inner margin of the anterior sacral foramina.

The sacral ganglions are four or five in number, of an oval or round form
;

their external branches join the anterior sacral nerves
; their internal branches

join the hypogastric, or some of their secondary plexuses. From the last

ganglion a small branch arches across to meet a similar one from the oppo-

site side : on this a small ganglion (impar) is occasionally to be found ; if

absent, a connecting plexus occupies its place
; the terminal filaments are

very minute, and distributed to the fore part of the os coccyx.

Although the sympathetic nerves and their branches appear to differ in

structure from the cerebro-spinal nerves, yet they are essentially the same

;

the fibres seldom appear so white, but have rather a greyish-red color.

The general neurilemma of each nerve is more dense, and therefore the

internal fibrous or fasciculated texture is not so obvious ; but if the former
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be carefully divided, the latter will be found equally apparent. Tlie great

distinction depends on the occurrence of numerous ganglions, both on the

principal cords as well as on their branches ; each ganglion is invested with

a firm capsule, which is continuous with the sheath of the afferent and effe-

rent nerves. This capsule is surrounded by areolar tissue and blood-vessels

;

the latter ramify on and pierce the capsule ; the internal surface of the latter

is vascular, and may, on the larger ganglions, be separated as a vascular

membrane from the external fibrous layer, and is analogous to the pia mater

on the cerebro-spinal axis. The mass of a ganglion is composed of a plexus

of nervous filaments, with a variable quantity of vesicular or grey nenrine:

the afferent nerves divide into numerous fibrillse, which pass in the most

varied directions, and re-unite most probably in different combinations, the

interstices being filled with capillary vessels and grey neurine. Whether
the efferent nerves consist of those filaments only which composed the affe-

rent, or whether additional fibres are added to these in the ganglion, it is,

in the present state of our knowledge, difiicult if not impossible to deter-

mine. The only material difference to be observed between the structure

of the ganglions of the sympathetic and those of the cerebro-spinal system

is, that the latter appear in general to be less red and vascular, and to con-

tain less of the vesicular or grey neurine ; the interlacement of white fibres

is more obvious in them, and constitutes the greater portion of each, par-

ticularly of the spinal ganglions.

PI. 138, fig. 13, upper part of the great sympathetic nerve : ', uppermost

cervical ganglion; -'^, branches from it to the accessory nerve ;
^'^, junc-

tions Avith the cervical nerves ; *, branch of the vagus ; ^, upper branch of

the first cervical ganglion ; ^, communicating threads to Jacobson's nerve

;

', threads to the otic ganglion ; ^, threads to the oculomotor ; ^, threads to

the vidian nerve; ^\ spheno-palatine ganglion with its branches; ", pharyn-

geal and carotid branches of the first cervical ganglion ;
^^, glosso-pharyn-

geal nerve ; ", pharyngeal plexus ;
'', long or superior cardiac nerve ; ", a

cardiac nerve from the vagus ;
'^, middle cervical ganglion

;

''°, its upper

branches, one of which unites with the first cervical ganglion or with the

main trunk, two others with the cervical nerves ; ", middle cardiac nerve

;

-', its connecting threads, with the pharyngeal branch of the tenth pair

;

^^, inferior cervical ganglion ;
'*, its connexion with the brachial plexus

;

\ branches passing into the vertebral canal with the vertebral artery;

", branches connecting it with the middle cervical ganglion, of which one

passes before, the other behind the subclavian artery ; ", lowest cervical

ganglion ; ", union of the tenth pair with the cardiac plexus ;
^^, plexus at

the arch of the aorta; "', plexus between the trachea and the pulmonic

artery; ^\ tracheal branches penetrating into the lungs; ^^'^^, pulmonic

plexus (from the tenth pair) and the connexion with the cardiac plexus

;

^"j anterior, ^\ posterior cardiac plexus; ''^'^°, two thoracic ganglions;

""' ^"j branches to the descending aorta ; ", connexion of a thoracic ganglion

with an intercostal nerve ;
''^, great splanchnic nerve. Fig. 14, lower por-

tion of the sympathetic nerve: '''', three thoracic ganglions, with their

roots proceeding from the spinal nerves ;
^' °, branches descending to the
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aorta; ^'', cut branches of the tenth pair to the pulmonic plexus; \ great

splanchnic nerve; \ lesser splanchnic nerve; "•", solar or cceliac plexus;

\ semilunar ganglion of the right side
;

', vagus of the right side ;
°, do. of

the left side, with its numerous branches to the stomach ; ", supra-renal

plexus ; ", renal plexus ;
'^, branches to the intestinal canal ; ", aortic

plexus; ", plexus to the seminal organs; '""^^ two lumbar ganglions, and

their connexion with the lumbar nerves and the aortic plexus; "''", two

sacral ganglions, connected with each other, and with the sacral nerves, so

as to form plexuses about the pelvic vessels
;

'', sacral plexus of the spinal

nerves.

V. ORGANS OF SENSE.

The organs of the senses establish certain relations between man and the

external world, by which he obtains all his knowledge of the physical

character and of the general and special properties of all surrounding

objects. The organs of sense are all symmetrical, and are usually con-

sidered as five in number : the nose, or organ of smell ; the tongue, or organ

of taste ; the ear, or organ of hearing ; the eye, or organ of sight ; together

with the integuments, or the organ of touch. Each organ of sense is placed

near the surface of the body, is furnished with an appropriate apparatus

suited to its particular functions, and is in direct connexion with the nervous

centres. The four first mentioned organs are connected with particular

parts of the brain, each by its proper nerve. The sense of touch, how-

ever, is distributed over the whole surface of the body, and its apparatus

being supplied by the posterior or ganglionic roots of the fifth cerebral and

all the spinal nerves, is therefore connected with the cerebro-spinal axiis

generally.

1. Anatomy of the Integuments.

The seat of the sense of touch, by means of which we become cognisant

of such peculiarities of matter as temperature, shape, weight, density. &c.,

resides essentially in the skin proper, although existing to a considerablo

degree in the mucous membranes. Those which are continuous with the

skin share with it in the peculiarities of its anatomy, both consisting of two

laminae, one external or superficial, named cuticle, epidermis, or epithelium',

the other deeper, and known as the cutis vera or chorion. Beneath the

latter is more or less of areolar or cellular and adipose tissue, which serves

to support and conduct the numerous vessels and nerves that supply this

highly organized structure.

All parts of the skin, and, indeed, most structures in the body, possess a

certain degree of sensibility to temperature and to contact, that is, they

possess touch generally ; but the power of discerning the other qualities of
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tke body is developed only in certain situations where there is a correspond-

ing refinement and development of sentient papillae, which are enabled to

take cognisance of these qualities with a wonderful degree of nicety and

perfection. This power of tact^ as it has been called, to distinguish it from

mere touchy resides especially in the integuments of the fingers and toes.

The office of the skin is not fulfilled merely by serving as an investment

to the body, and as the seat of touch. It is the seat of an importa,nt secre-

tion which serves to purify the blood in a manner somewhat analogous tQ

respiration. This secretion is discharged in the form of a fine vapor termed

the " insensible perspiration ;" but when the circulation is increased in.

activity, or when the body is exposed to a high degree of temperature, it is

given forth in the form of minute drops, which appear like dewdrops upon

the surface, and then becomes the "sensible perspiration" or "sweat." This

exhalation carries off from the body a large quantity of water, carbonic acid,

saline, and various animal or azotized matters, which are effete or injurious

to the system. The importance of a free escape for this cutaneous exhala-

tion is well known. The skin is also the seat of a sebaceous or oily secretion,

which preserves it in a soft or pliant state, repels external moisture, and

defends it from the drying influence of the air. The skin is also an inhalant

and absorbent surface, as shown by its numerous lymphatics arranged in a

plexiform manner, and by the fact that immersion in water increases the

weight and relieves the thirst. Nutritive substances have even been supplied

to the body through the skin, and certain liquids applied to the surface

have been subsequently detected in the urine.

To fulfil all these important functions, we find in addition to the three

essential elements, namely, the protecting epidermis, the chorion, and the

areolar fibrous tissue, that there are superadded numerous glands and foUi-

'cles, the sources of the perspiration and sebaceous secretion. There is also

an extensive and minute capillary net-work of arteries, veins, lymphatics,

and nerves. The latter are principally derived from the cerebro-spinal

system ; and so universally distributed are the vessels and nerves, that the

smallest spot on the surface cannot be punctured with the finest instrument

without the discharge of blood and the sensation of pain. There are also

certain appendages to the skin, as the hair and nails, which will be con-

sidered in their proper place.

1. The Cuticle or Epidermis appears to be a thin, semi-transparent,

grey lamina, hard, dry, horny, and homogeneous. When minutely examined,

however, under water, its deep surface is found to be soft and moist, and

numerous fine filaments may be seen to pass between it and the cutis vera.

These are probably the elongated and ruptured extremities of the exhalant

and sebaceous ducts, together with the sheaths of the fine hairs which

invest almost its entire surface. The epidermis is composed of hard, dry

laminae, in each of which may be observed one or two opake spots, the

original nuclei and nucleoli of the cells, of a polygonal or irregular form,

overlapping each other and adhering to subjacent softer scales. As the

scales on the surface become more dry and thin they peel off, and pags

away as particles of dust, or bran-like scales, as seen on rubbing the gkia
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with a coarse towel or hair mitten. The deeper structure of the cuticle

consists of softer scales or flattened cells, and the portion in immediate

contact with the true skin is in an almost semi-fluid state, containing cells

and nuclei. This fluid lymph or blastema contains numerous cell germs or

cytoblasts, which gradually enlarge into cells which lie close together, and

cover every portion of the papillary surface of the cutis. As soon as the

first layer is formed, a second is formed immediately beneath it, separating

it from the true skin, and causing its drying and desquamation. The

superficial scales adhere by their edges ; the middle laminae of cells by their

surfaces-, the deep-seated are supported immediately by thin blastema.

Granules of coloring matter are found distributed among the deeper cells

and in the connecting lymph, and it is upon the amount and tint of these-

that the complexion of the skin depends. In the Negro and other dark-!

colored races, this coloring matter appears as a layer of pigment ; it is not^

however, a distinct or organized membrane, but merely coloring matter

deposited in the interstices of the cells ; as the latter approach the surface,

any coloring matter they carry along with them is lost as they become dry.

and hard, partly by evaporation, partly by undergoing some chemical-

change.

The cuticle beino; itself insensible and unvascular, forms a most usefuh
. . . .

•
investment to the body, defending a highly sensitive surface from pressure

and friction, and from the stimulating efieets of the atmosphere. It is also-

invaluable in resisting the evaporation of the fluids of the cutis.

2. Dermis, Chorion, or Cutis Vera. This is composed essentially of.;

areolar tissue condensed into a firm, compact membrane, in which is inter-

woven more or less of the yellow elastic fibrous tissue, with numerous-

vessels and nerves. Its inferior surface is loose, open, and cellular, con-

nected and continuous with the areolar tissue of the subjacent parts without

any very exact limitation or distinction; the subdermoid cellular tissue

contains the cutaneous glands and hair bulbs, and the vascular and nervous

ramifications which are to supply the dermis, as also more or less of adipose

tissue. This subcutaneous adipose tissue or fat differs in diflerent indivi-

duals, according to age, sex, and constitution ; it is usually softer and more

abundant in the female, and at its maximum in the child.

In the dermis, the upper portion, called the superficial or papillary

lamina (although not a separate layer), presents a condensation of the

areolar tissue into a smooth membranous surface which is exquisitely

vascular and sensible, and presents beneath the epidermis numerous minute

elevated lines called papillae. This lamina is the seat of a vascular capil-

lary plexus, and in the living body appears uniformly red when the cuticle

has been detached. The papilla are studded over this surface, varying ih

number and size in different parts of the body
;
the tactual sensibility of

^iflPerent parts of the body is in proportion to the abundance and size

of these papillne. Thus on the lower surface of the fingers the skin presents

numerous curved or arched grooves and ridges ;
each ridge consists of a-

row of conical papillae, and into the intervening grooves the epidermis sinks,

and the small exhalant pores open. The exact structure of the papillae is
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difficult to ascertain ; each appears to be an eminence or projection of tlie

superficial laminae of the cutis, with some portion of the fibro-cellular tissue

containing blood-vessels, and most probably nerves. The vessels appear

as convoluted loops, and constitute the greater portion of the papillae

;

nerves also can be traced through the cutis to each papilla. These accord-

ingly may be considered as the true organs of tact.

The excreting apparatus of the skin consists of glands and follicles, some

of which supply the perspiration or sweat, others the sebaceous secretion

or oily matter.

The sudoriferous or sweat glands exist in all parts of the body, imbedded

in the dermis or the subdermoid tissue. Each consists of a convoluted

tube closed at its inferior extremity, the other end becoming the fine exha-

lant duct which passes in an oblique or spiral course through the cutis and

cuticle, and opens by a minute pore ; it is lined by a fine epithelium con-

tinuous Avith the cuticle.

The sebaceous glands^ though not so numerous as the last, are very gene-

rally diffused through all parts of the skin except the palms of the hands

and soles of the feet. They are very distinct in the auditory meatus

{glandes ceruminos(je\ on the inner aspect of the eyelids {glandes Meibo-

miancc), also on the scalp, face, and tip of the nose, around the nipples, and

about the anus, scrotum, and corona giandis {glandes odoriferce). They
. are small, round bodies, imbedded in the dermis ; some are simple, soft,

convoluted tubes, others are firm and lobulated. In the scalp and other

parts where the hairs exist, one or more of them open into the hair follicles.

A minute parasitic animal, the Demodex folliculorum, has been found to

inhabit these ducts exclusively. The sebaceous secretion serves to keep

the surface moist, soft, and pliant, and in particular situations, as in the ear,

eyelids, nipples, &c., it answers special purposes; it also co-operates with the

sudoriferous glands in separating hydro-carbonous matters from the blood.

. The hair and nails are appendages of the skin, but are rather modifica-

tions of the cuticle than allied to the true skin.

. 3. Tpie Nails cover the dorsal surface of the last phalanges of the fingers

and toes, and have a tendency to extend around the extremity of each.

They are strong, elastic, insensible plates, curved or concave so as to fit

closely the cutis ; the root and borders are concealed and fixed in a narrow

deep fold in the cutis, termed the nail follicle ; the exposed portion or body

is convex and ends in the free margin. The surface of the cutis to which

the body of the nail adheres is called the matrix^ and is so vascular that the

red color is seen through the nail ; at the root and a short distance beyond

it, it is less vascular and more dense, and causes the semi-lunar white spot

at the base of the nail, called the lunida. The absence of this lunula is

said to characterize the colored races, as distinguished from the white. In

the follicle, at the root and borders, are a numlfer of papillae which form

the nail by secreting the blastema in which are formed cell germs ; these

become flattened and compressed, dry, and harden into nail. As the nail

elongates, it thickens by additions to its concave surface from the matrix,

and increases in breadth by secretion along its borders. The cuticle is
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continuous with the nail a little beyond its root and lateral borders, and is

also continued from the bac'k of the pulpy end of the finger to its concave

surface near the end or free edge
;
as the nail is thus continuous with the

cuticle, so is the matrix with the adjoining cutis. The nails not only protect

the sensitive ends of the fmgers, but aid them as instruments of prehension,

as well as in various manual operations
; they also afford a firm point of

support behind the tactile papilke, which is of essential service in the exer-

cise of touch.

4. The Hairs. These cutaneous appendages, like the epidermis and nails,

are insensible and non-vascular ; they exist in all parts of the body except

the palms of the hand and soles of the feet, varying very much in strength,

form, color, and extent, in different situations. On the greater portion of

the body, they are short, soft, and downy ; on the head, in the eyelids,

axilla, and on the pubic region, they are much longer and stronger ; the

extent, however, of their development varies with the age, sex, and tempera-

ment of the individual. The loose or projecting portion of a hair is called

the shaft ; the root is fixed in a follicle composed of an involution of the

cuticle and of the superficial lamina of the cutis ; this follicle is depressed

through the cutis, enlarges into a pyramidal or bulbous form, and is

imbedded in the areolar or adipose tissue, from which it receives its vessels,

and in which it is so firmly implanted as not to be disturbed by pulling out

the hair. The whole follicle is lined by the involuted skin, and at the

bottom the cutis presents a highly vascular papilla or pulp, which secretes

the matter of the hair. Thus the vessels of the pulp give out the lymph

containing cell germs ; these become cells with nuclei, and are gradually

condensed and elongated into a scaly fibrous substance which is continually

pushed forwards by additions from beneath, and escapes through the open-

ing in the epidermis, generally in a slanting manner. The cells forming

this outer surface or cortex of the hair are flat and hard, and inclose a

more loose fibrous texture named the medulla or pith
;
these external scales

are successively produced, the last formed overlapping the preceding.

Owing to the less density of tha internal cells, the hair when magnified has

a cellulo-tubular appearance. Thus the hair is nothing but cuticle specially

modified by the papilla on the cutis vera at the bottom of the follicle. Pig-

ment granules are also intermingled with and adherent to the cells at the

root of each hair ; on these the color of the hair depends. Into the hair

follicle one or more sebaceous ducts open, the secretion of which lubricates

the hair and imparts to it its oily character.

5. The Subcutaneous Cellular Tissue is a soft, extensile substratum

of the skin, composed of contractile fibres and plates of cellular membrane.

It serves to connect the skin with the subjacent fascia, and to conduct ves-

sels and nerves to the true skin
; it incloses angular cavities or spaces inter-

communicating freely, and filled during life with a watery exhalation.

6. The Adipose Tissue at one time was supposed to be identical with

cellular. It is, however, characterized by consisting of numerous short sacs

having no opening or communication, each sac being a delicate simple

membrane, supplied with blood-vessels and secreting from its cavity the
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substance called fat. In tLe cellular or areolar tissue, on tlie other hand, we
have numerous bands or threads of white fibrous tissue crossing each other,

and leaving interstices which communicate freely. The two tissues are

usually associated together, the adipose being inclosed in the meshes of the

areolar, but in some situations, as in the medullary canal of the long bones

(where it is known as the marrow), in the omenta, along the mesenteric

vessels, and upon the heart, the adipose tissue may be abundant, with little

or no cellular.

Adipose tissue consists of two distinct elements, the secreting membrane
and the secreted product. The former consists of fine transparent mem-
branous cells surrounded by capillaries ; each sac is somewhat round, but

by aggregation and consequent compression is made to assume various

figures. The vessels pass in the interstices between the cells, and surround

each by a delicate inosculation. The adeps or fat, which occupies each

cell, is a soft, yellowish, oily substance, presenting a great variety with the

individual. In youth it is most abundant towards the exterior, the reverse

existing in old age. The fat contributes to the covering of the body, and

being a bad conductor of heat, assists in retaining its temperature ; by fill-

ing up numerous interstices, it adds to the compactness and symmetry of

the system ; it may also serve as a reservoir of nutritive materials from

which the system ma}^ derive an occasional supply.

PI. 129, fig. 24, vertical section of the skin showing its microscopical

structure: \ epidermis with its undulating lines; ^, sudoriferous gland and

canal ; ^, cutis vera ; *, apparatus for secreting pigment substance ; ^, seba-

ceous gland with its duct ;

®'

",
papillae

; \ blood-vessels of the skin. Fig.

25, vertical section of the thumb to exhibit the insertion of the nail : \ nail;

*'
^, continuation of the cuticle ;

^, cutis vera ;
^ (left hand side), adipose tis-

sue
; % fold of skin containing the root of the nail ; ^, section of the terminal

bone of the thumb. Fig, 26, body of the thumb nail : ', lateral fold

;

^, ridges caused by the linear rows of papillae on the subjacent cutis vera

;

^, lunula or spot at the base of the nail.

2. An-atomy of the Nose, or Organ of Smell.

The nose is situated between the orbits, above the mouth and glottis,

and in front of the pharynx and of each tympanum, communicating with

all these regions. Though median in position it is really a double organ,

being completely divided by a partition or septum into two symmetrical

portions, called the nares or nasal fossae. The nasal passages have a two-

fold use : they constitute the organ of smell, the olfactory nerve being dis-

tributed to the vascular membrane covering their irregular and convoluted

aspect ; and secondly, they serve as avenues to the respiratory organs.

We may conveniently examine the nose as composed of two portions : the

one, anterior or external (the nose proper), consisting of cartilages and soft

parts; the other, posterior or internal, the nares or nasal fossae, composed

of bones covered by highly vascular mucous membrane.
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The Nose is essentially formed of cartilages ; one occupies the median

line or septum, the others are placed on each side and form the alas. They

are continuous laterally with the superior maxillary, and superiorly with

the margin of the nasal bones; inferiorly they bound two oval openings,

the nostrils. Each nostril has its long axis, antero-posterior, and is partly

surrounded by stiff hairs (vihnllai\ which bend across it and instantaneously

give notice of the entrance of foreign particles. The skin covering the tip

of the nose is thickened, and furnished with numerous sebaceous follicles,

the mouths of which frequently appear like black dots, owing to the adhe-

sion of extraneous particles. The secretion of these follicles may often be

forced out in fine long threads like small worms.

The cartilages of the nose or fibro-cartilages are five in number, one in

the centre, one at each side, and one inferiorly in each ala. The septal or

median cartilage is a true cartilage of considerable strength ; it not only

separates the nostrils, but also the anterior portions of the nasal fossae. It

is inclosed in thick mucous membrane, and is not always vertical, but may
project to one side.

The lateral nasal cartilages are two on each side, superior and inferior.

The superior lateral is attached externally and posteriorly to the nasal pro-

cess of the superior maxillary bone and to the inferior margin of the nasal

;

anteriorly and internally to the opposite one and to the septal cartilage, and

inferiorly by fibrous tissue to the inferior cartilages. The inferior lateral or

alar cartilages form the upper part of each ala, the tip or lobe and the

boundary of the nasal openings. All the lateral cartilages are readily acted

on by the superimposed muscles, which can move the whole organ, or alter

the shape of the openings, but cannot perfectly close them.

PI. 132, fig. 29, left side of the nose of an adult, the cuticle supposed to

be removed for the purpose of more clearly exhibiting the openings of the

sebaceous follicles. Fig. 30, lateral view of the bones and cartilages of the

nose : a, a, skin of the nose ; h. left nasal bone ; c, left superior lateral car-

tilage ;
c?, left alar cartilage with its three appendages, e, fi g^ which are

attached to each other by the ligaments /?, i^ k. Fig. 31, anterior view of

the nasal cartilages : a, 6, nasal bones
;

c, d^ superior lateral cartilages ; e,

septum
; /, fi small cartilages proceeding from it

;
g-o^ alar cartilages with

their three appendages. Fig. 32, outline view of the preceding figure.

Fig. 33, inferior view of the nasal cartilages : a, Z), c, c?, outline of the nose

:

e, septal or median cartilage; / extremity of the upper jaw to which it is

attached
;

g-lc, alar cartilage of the left side with its three appendages ; l-o.

do. of the right side. Fig. 34, superior lateral cartilage of the nose. Fig.

35, septal cartilage of the nose. Fig. 36, left alar cartilage. Fig. 37, do.

with its three appendages (from without). Fig. 38, do. from within. Figs.

39 and 40, the three small cartilaginous appendages, without and within.

The Nasal Foss^ are bounded by several bones which are covered by

a very delicate periosteum ; to the anterior part of the bones of the nose

are attached the cartilages already described. These several bones are the

nasal, frontal, ethmoid, sphenoid, superior maxillary, palatine, unguis,

spongy, pterygoid, and vomerine bones. The external wall of each naris is
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deeply grooved by three fossse, the superior, middle, and inferior meatus

;

these are situated between the spongy bones, the middle being the widest.

The nasal or lachrymal duct opens into the anterior third of the inferior

meatus^ the Eustachian tube behind. Into the middle meatus the antrum

maxillare opens by a small oblique slit, in front of which is a groove named
the infundibulum, leading from the frontal sinus ; into this groove the ante-

rior ethmoidal cells open. The posterior ethmoidal cells and the sphenoid

sinuses open into the upper meatus. Each naris opens posteriorly into the

pharynx above the velum, by an oblong oval opening, separated from each

other by the vomer.

All the internal surface of the nose and of the communicating sinuses is

lined by a soft, vascular, and highly sensitive mucous membrane ; this is

the pituitary or Schneiderian membrane. The olfactory nerves are distributed

to it on the septum and ethmoidal region in the form of numerous plexuses

;

it is also supplied on each side and on the septum with branches from the

ophthalmic and superior maxillary divisions of the fifth pair. The olfactory

or first pair of nerves endow the superior portion of this membrane with its

peculiar sense or power of smelling ; while its general acute sensibility

depends on the fifth pair, the general nerve of feeling of the head.

Such bodies can alone be considered as capable of imparting the sensation

of smell as are capable of being vaporized or dissolved in the atmosphere.

The essential conditions of smell, however, are not yet satisfactorily ascer-

tained ; so much is certain, that the odorous particles must come in contact

with the nerves, and especially by being inhaled in ordinary nasal respira-

tion. If the breath be held, no perception of odor takes place, and if a piece

of camphor be held in the closed mouth during nasal exhalation, compara-

tively little odor will be perceived. The particles of matter, nevertheless,

do not come into immediate contact with the nerves, since the mucus of the

nose is interposed, together with the basement membrane of the Schneide-

rian. It may be that solution in the mucus is necessary to this sense, as

when the nasal passages are dry it is much enfeebled.

PI. 132, fig. 27 a, a portion of the Schneiderian membrane with its nerves

of natural size
; fig. 27, 5, the same magnified three diameters : a, 5, dura

mater ; c—^ section of the Schneiderian membrane
; ^, ^, section of the

cribriform plate of the ethmoid bone ; A, A, foramina in it for the transmis-

sion of nervous filaments ; 2, branch of the olfactory nerve, cut off to show

the following branch ^^ with the manner of its escape from the dura mater

Z, and the passage of the nerve through the bone m ; n, o, p^ arteries of the

Schneiderian membrane. Fig. 26, -distribution of the olfactory nerve on

the septum of the nose : a, &, c, c?, nerves of the olfactory ; e, nervous branch

from the fifth pair
; / ^, superior posterior nasal nerves from the second

branch of the fifth pair ; A, superior cutaneous nasal nerve, from the infra-

orbital nerve ; i, h, apparent boundary of the branches of the olfactory

nerve. Fig. 28, nervous plexus of the lining membrane of the nose :

'~^,

basal extremities of the first eight cerebral nerves ; a—c?, olfactory bulbs

with their threads, '^* '^, passing through the cribriform plate ;
^ *°

", larger

portion of the fifth pair of nerves ; e,f^g^ first branch of the fifth pair.

858



ORGANS OF SENSE. 153

h—^, second branch. Figs. 41 and 42, two sections of tlic nasal cavities :

fig. 41, the lower, fig. 42, the upper : a, outline of the nose ; 5, c, nasal

bones ; d, e, frontal bone
; f, g, h, i\ ethmoid bones

; g, ^, ^, /, alar process and

sphenoid bone (cut edge); r, ?*, middle lamina of the ethmoid bone (cut edge);

s, 5, and t, t, thickness of the mucous membrane of the nose ; u, w, length and

breadth of the left, v, v, of the right nasal cavity ; w, w, x, cc, cells of the

ethmoid bone
; y, 2, membrane reflexed. Fig. 43, posterior surface of a

vertical section of the nose ; a, h, nasal cartilages ; c, c, septal cartilage

;

d, d, Schneiderian membrane ; e, e, hairs and mucous glands
; fi g, nostrils.

Fig. 44, posterior sectional surface of the nasal cavities : a—-/, cut edge of

various bones; g, h, lachrymal sac and lachrymal duct opening*into the

inferior meatus ; i, k, ?, m, section of the Schneiderian membrane ;
?i, n, the

surface of the membrane turned towards the nasal cavity
; ^, q, lachrymal

sac and lachrymal duct of the left side ;
?', r, inner bony wall of the maxil-

lary sinus. Fig. 45, posterior sectional surface of the nasal cavities and

the communicating sinuses : a, b, frontal bone ; c—/, ethmoidal ; m, n, left

and right superior turbinated bones
; jp, p, vomer

; q
—

?/, upper jaw ; a, f,

Schneiderian membrane
; g, g, opening of the left lachrymal canal ; h, open-

ing of the right ; k, 1, m, opening of the maxillary sinus on the right side,

m is a probe introduced ; n, o, p, section of the periosteum of the orbit ; s,

section of the soft palate ;

'"", teeth.

8. AN"ATo:\rY of the Ear, or Organ of Hearing

By means of the sense of hearing an animal is enabled to take cognisance

of sounds and of all their variations. Sound is the result of any impulse

conveyed to the organs of hearing, by undulations of air, these organs being

so constructed as to receive these undulations, and so organized as to become

sensible to them and to convey the impressions to the sensorium. This

sense, next to vision, is most valuable to man, as forming the bond of social

union and the great inlet for all knowledge conveyed by voice and language.

Each organ consists of a special nerve expanded on membranes, and en-

dowed with the properties of sensibility to the varying impressions of sound

and of conveying these impressions to the sensorium ; and secondly, of a

physical apparatus fitted for receiving, conducting, and in some measure

regulating these impulses in their course to the sentient nerve.

We may divide the ear into an external, middle, and internal portion.

The external comprises the auricle, commonly called ear, and the external

meatus or tube ; the middle consists of the tympanum or drum with its

chain of small bones
;
and the internal or true ear is called the labyrinth,

and comprises the vestibule, cochlea, semicircidar canals, meatus auditorius

internus, and auditory nerve. This portion is lodged in the petrous divi-

sion of the temporal bone, and is thereby protected from external pressure

or injury. ^
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A. External Ear.

The external ear, or auricle, is situated at the side of the head : it consists

of the auricle or pinna and the external meatus, which terminates at and is

closed by the tjmpaum.

The Pinka, or Auricle, commonly termed the ear, is the external portion,

composed of cartilage, ligament, and a few muscular fibres, the whole

inclosed in a duplicature of the skin. It is convex towards the head, and

concave externally, in which aspect it presents various irregularities, all

tending towards the meatus. The convex border which forms the outline

f the ear is called the helix ; superiorly this edge is thin, and curled out-

wards so as to bound a depression named the fossa innominata ; anteriorly

it bends downwards and backwards into the concha and above the meatus-

Anterior and inferior to the helix is the semicircular prominence called the

antihelix. This is narrow and prominent behind ; as it ascends it becomes

broader, retires from the surface, and divides into two crura, which run in

beneath the edge of the helix
;
this depression between its crura is named

the scajplioid or navicular fossa. Anterior to and overhanging the meatus

auditorius, somewhat like a valve, is the eminence called tragus^ of a triangu-

lar form. The free apex of this is directed towards the concha, and the

inner surface is beset with strong coarse hairs or vibrillse, which extend

across the orifice of the meatus. When pressed backwards or inwards, the

tragus can cover the meatus. Opposite to the tragus and separated from it

by a deep round notch is the antitragics, a small tubercle connected with the

lower extremity of the antihelix. Within the antihelix, tragus, and antitra-

gus, and traversed above by the helix, is the large and deep depression

called the concha., into which all the other grooves converge ; it leads

directly downwards into the meatus. The lower pendulous part of the

auricle is called the lobe, and contains none of the cartilage which constitutes

the skeleton of the rest of the ear.

The ligaments of the auricle are the anterior^ from the root of the zygoma

to the anterior part of the h^lix, and to the tragus
;
and the posterior^ from

the mastoid process of the concha.

Of the muscles of the external ear we have already considered those which

move it on the head (anterior or attrahens, superior or attollens, and the

posterior or retrahens). The intrinsic muscles, or those which only pass

from one part of the cartilage to the other, are named from the eminences

to which they are attached. They are the major and minor helices, the

tragicus, anti-tragicus, and transversus auricularis. These muscles, though

only rudimentary in man, are highly developed in some of the inferior

animals.

Meatus auditorius extermus is a tube leading from the concha to the

membrana tympani ; it is about an inch and a quarter long, with the exter-

nal half of cartilage, the remainder of bone. By drawing the auricle

upwards and backwards we can partly straighten the canal, and, with a

strong light directed in it, we can see down to the membrana tympani.

The bon}^ portion of the meatus is wanting in the child, its place being
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supplied by a mere ring. Tlic auditory canal is lined by the integunnent,

continued from the auricle ; the cutis ceases at the margin of the lower

extremity, but the cuticle is continued over the membrana tympani. The

skin, from a little distance within the external orifice to within a quarter of

an inch of the tympanum, is perforated by numerous small openings, the

openings of the sebaceous follicles and of the ceruminous glands. These

glands secrete the. cerumen, or ear wax.

B. Middle Ear.

The middle ear or tympanum is the space within the membrana tympani,

external to the osseous walls of the vestibule and labyrinth, in front of the

mastoid cells, and communicates anteriorly with the Eustachian tube. It

contains air and a little fluid, and is traversed by the chain of small bones,

and by fine nerves and vessels. Its walls are lined by a fine mucous mem-
brane, continuous through the Eustachian tube with that of the nose.

1. Membrana Tympaxi. This is situated at the inner and lower extre-

mity of the meatus, separating it from the cavity of the tympanum or drum,

the outer wall of which it forms. It is a thin, dry, semi-transparent mem-
brane, nearly circular, with the vertical diameter a little longer than the

transverse or antero-posterior. The inner surface of the membrana is

directed upwards and in^vards, and adheres intimately to the handle of the

malleus bone. Although thin and semi-transparent, tlie membrana tympani

consists of three distinct layers, an external or epidermis, an internal or

mucous, and a middle or fibrous. We have already referred to the two

former; the latter presents the appearance of fibres radiating from the

exterior to the malleus, into which they are inserted.

The internal or vestibular side of the tympanum presents several points

of observation. At its upper part is situated the kidney-shaped foramen,

fenestra ovalis or vestihuli. This is directly opposite the membrana tym-

pani, and in the dry bone leads to the vestibule ; in the recent state it is

closed by a membrane. The base of the stapes also closes this opening.

Below the foramen ovale is the bony projection of the promontory^ which

corresponds to the first turn of the cochlea, and on the surface of which

there are delicate grooves converging below to a common canal, which

transmits the nerve of Jacobson from the glosso-pharyngeal nerve. Behind

the fenestra ovalis is the bony pyramid^ the apex of which is perforated by

a small canal. Below and behind the promontory is the foramen rotundum

or fenestra cochlece, which in the recent state is closed by membrane.

The posterior wall of the tympanum presents a large irregular opening at

its upper part, leading into the mastoid cells. The anterior wall tapers off

into the Eustachian tube, above which are the cochlear! form osseous plate

and the canal for the tensor tympani muscle.

2. The Eustachian Tube is a narrow canal, about an inch and a half

long, leading from the tympanum obliquely towards the back of the nose,

where it opens on the side of the pharynx and on a level with the inferior

spongy bone. The tympanic portion is chiefly osseous ; the remainder is

composed of cartilaginous, fibrous, and mucous tissues. The use of this tube
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is to admit external air into the tympanum, by means of which the mem-
brane is enabled to resist the pressure of the atmosphere

;
it also serves to

conduct the secretions of the tympanic cavities into the fauces.

The tympanum also presents another small opening or canal, anteriorly

and inferiorly, which leads to the inner side of the fissure of Glasser, and
transmits the chorda tympani nerve. The cavity of the tympanum is tra-

versed by a chain of small bones, one a.ttached externally to the membrana
tympani, and another to the membrane in the fenestra ovalis.

3. OssicuLi OF THE Ear. The small bones of the ear are three, or

according to some, four in number, and are named from a fancied resem-

blance, malleus or hammer, incus or anvil, and stapes or stirrup. The
fourth, or orbicular^ is by many considered a mere epiphysis to the long leg

of the incus.

Malleus is immediately within the membrana tympani, and connected to,

it ; it presents a head, neck, manubrium or handle, and long and short pro-

cesses. The head presents an articulation for the incus.

Incus is placed internal and posterior to the malleus, and bears some

resemblance to a bicuspid tooth ; it presents a body or head, and a short and

long crus. The body is lodged in the recess of the tympanum, and receives

the head of the malleus in its deep concave surface. The short crus occupies

the opening into the mastoid cells. The long crus descends vertically in

the tympanum, parallel to the handle of the malleus. At its extremity is

the round tubercle, which is sometimes united to it like an epiphysis, and

at others separable from it, when it is called os orbiculare or lenticulare.

The stapes^ or stirrup, is placed horizontally between the crus of the incus

or orbicular bone, and the fenestra ovalis, to the membrane of which its

base is attached. Its head presents a small cavity for articulation with the

orbicular bone, or with the crus of the incus ; its base is a tliin plate, closing

the fenestra ovahs.

The articulations between these three bones are furnished with synovial

membranes and capsular ligaments, and are further secured in their places

by three ligaments. One extends from the head of the malleus to the upper

wall of the tympanum ; another connects the short process of the incus

with the opening of the mastoid cells ; and a third extends from the margin

of the fenestra ovalis to the margin of the base of the stapes.

4. Muscles of the Tympanum are only two in number, the stapedius

and the tensor tympani. The stapedius arises within the pyramid, and is

inserted into the back part of the neck of the stapes. The tensor- tympani

is a very distinct and long fibro-muscular cord, chiefly lodged in the bony

canal above the cochleariform process and Eustachian tube. It arises from

the cartilage of that tube, and from the adjacent portion of the sphenoid

bone. It is inserted into the inner, anterior, and superior portion of the

handle of the malleus. The use of the stapedius muscle is not well ascer-

tained ; that of the tensor tympani is to draw the handle of the malleus

inwards and forwards, by which the membrane is rendered more tense.

Two other muscles, laxator major and minor as described by some authors,

appear to be only ligamentous fibres.
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PI. 132, fig. 1, left ear: o-e, helix; f-h^ antihclix; ?, tragus; w, anli-

tragus ; w, lobe of the ear ; o, p^ depressions between these elevations

;

q^ concha. Fig. 2, muscles of the ear : a-c, cartilages of the ear
; /-p, ele-

vator or attollens
;

q-t^ attrahens ; u-z^ two retrahens. Fig. 3, small muscles

on the outside of the ear: ahc^ greater; defi smaller muscles of the helix
;

^, A, muscle of the tragus ; ^, ^, muscle of the anti-tragus. Fig. 4, muscle

of the inside of the external ear: o.-fi transverse muscles of the ear. Fig.

5, section of the tympanic cavity: a, meatus opened; i, fossa on the inferior

wall of the meatus; c, fold for the membrana tympani; c?, c?, tympanic

cavity proper ; <?, entrance into the mastoid process
; fi cells of do.

; ^, pro-

montory ; /?., fenestra ovalis ;
?", Fallopian canal ; h^ superior semicircular

canal ; Z, mastoid process. Fig. 7, membrana tympani from the inside : a,

annular fold into which it is fastened ; ^, malleus ; c, elevation ; d^ d, fibres

of which it consists. Fig. 8, ossicles of the ear in their proper positions

:

a-d, temporal bone ; e, tympanic ring
; fi malleus

;
g, incus ; h, stapes. Figs.

9 and 10, malleus from two directions magnified: a, long process or gracilis:

6, short process ; c, manubrium ; c?, neck ; e, head
; g, articulating face for

the incus. Figs. 11 and 12, incus : /, body
; g^ short process or crus ; h, long

or inferior crus ; z, os lenticulare ; k, articulating face for the malleus. Figs.

13 and 14, stapes: a, b, head; c, neck; deg, crura; / base. Fig. 15, tem-

poral bone .• a, h, Eustachian tube ;
e, /, tensor tympani

; g, h, ^, stapedius

muscle.

C. Internal Ear.

This is the essential part of the organ of hearing. It lies deeply buried

in the petrous bone, and consists of a number of curiously formed channels

and spaces wrought out of the osseous structure, and containing delicate

membranous tubes filled with fluid. On these the terminal branches of the

sentient nerve are expanded. The internal ear or labyrinth consists of two

portions, an osseous and a membranous. The osseous labyrinth consists of

three distinct compartments : one in the centre, termed the vestibule ; one

behind this, composed 'of three semicircular canals ; and one in front of it,

the cochlea. Both the anterior and posterior compartments communicate

with the vestibule ; and the meatus auditorius internus communicates

with each of these by minute foramina for the transmission of the auditory

nerve.

1. Meatus Auditobius Internus is shorter and smaller than the ex-

ternal. It is scarcely a quarter of an inch in length, and, lined by the

dura mater, it leads from the cranium directly outwards, ending in a cul de

sac, subdivided into two by a horizontal bony crest. In this depression are

seen various minute foramina for the transmission of the nerves.

2. The Vestibule, or central cavity of the labyrinth, is a very small

space placed between the fenestra ovalis and the meatus auditorius internus.

Its form is very irregular, owing to dilatations in three directions, these bear-

ing the names respectively of superior ventricle or cornu, inferior and pos-

terior, and inferior and interior. In each cornu there are certain openings.

On the tympanic side of the vestibule is seen the fenestra ovalis, closed by
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membrane and the base of tbe stapes. The inner or cerebral wall of the

vestibule corresponds with the base of the meatus internus. It is cribriform,

and transmits some fibrillae of the auditory nerve, and some fine capillary

vessels. In the posterior and lower horn are seen three distinct foramina, the

orifices of the semicircular canals. In the superior cornu are the two other

openings of these tubes. In the inferior and anterior cornu is a distinct oval

opening, which leads downwards and forwards into the vestibular scala of

the cochlea. Thus there are seven large foramina in the vestibule. The
smaller foramina are : 1, those in the cribriform lamina for the auditory

nerves; 2, the aqueductus vestibuli^ which opens in a suture on the posterior

wall internal to the common opening of the semicircular canal, and trans-

mits a small vein. In the anterior horn there is a depression {fossa hemi-

spherica), cribriform, for the passage of nerves. It is separated from another

cribriform depression {fossa elliptica) by a prominent bony ridge {eminentia

pyramidalis),

3. Semicircular Canals are three long tubes imbedded in the petrous

bone, behind the vestibule, and communicating with it. They are curved

so as to form nearly three fourths of a circle. They open by each extre-

mity into the vestibule ; two, however, unite by their adjoining extremities,

so that but five openings are presented. Two of these canals have a per-

pendicular, and one a horizontal direction.

4. The Cochlea is the most anterior part of the labyrinth, and is a very

complicated apparatus. It derives its name from a strong resemblance to

the shell of a snail. It may be considered as a tapering tube, closed at its

smaller extremity, coiled round a central pillar, the tube itself being sub-

divided by a partition into two semi-cylindrical tubes. It presents for no-

tice, the tube, the lamina spiralis, the axis or modiolus, and the scalse.

The tube is about an inch and a half long, and descends two turns and a

half The second turn lies, at its beginning, within the first, but near its end

rises above it. The axis or modiolus is a conical tube, whose summit is ex-

panded like a funnel. It arises from the base of the cochlea, and is directed

almost horizontally outwards : the coils of the cochlea and of the lamina

spinalis twine round it. The whole of this axis is concealed by the tube

of the cochlea ; its base or origin is pierced with foramina for the auditory

nerves. The apex is expanded into the infundihulum. The centre of the

modiolus is traversed by canals for branches of the auditory nerves and

blood-vessels.

The lamina spiralis is a very thin plate of bone wound spirally, like the

turns of a screw, round the modiolus, into which its inner margin is insert-

ed. In the dry bone, the outer margin is free, but in the recent state it is

continued by membrane to the opposite and outer walls of the tube. If

unwound and separated from the modiolus, it would present the appearance

of an elongated isosceles triangle. The apex of this stands out from the

modiolus in the form of a hook {the hamulus of the lamina spiralis). The

lamina is composed of two thin plates, between which the cochlear vessels

and nerves are distributed.

The two secondary cavities into which the cochlear tube is divided by
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the lamina spiralis are called scalce. The superior is called vestibular

scala, from communicating directly with the vestibule; the other is the

scala tympani, and communicates with the tympanum through the fenestra

rotunda. Although elsewhere separated, the two scalae communicate near

the summit of the cochlea by a common opening called kelicotrema. Near

the termination of the scala tympani at the fenestra, is the opening of the

aqueduct of the cochlea, a canal for a small vein.

Membrane lining the labyrinthic cavity. This is an extremely delicate

membrane, of a fibro-serous character. One surface is closely adherent to

the bone, like a periosteum ; the other is smooth, and secretes the perilymph

or aqua Cotunnii, a semi-fluid substance.

5. The Membranous Labyrinth. This is not so extensive as the

osseous labyrinth, as it does not enter the cochlea. It is separated from

the walls of the osseous portion in which it occurs by the perilymph. The
membranous labyrinth is itself filled by a liquid called endolymph or liquor

of Scarpa. The labyrinth consists of the common sinus, the sacculus, and

the membranous semicircular canals.

The common sinus or vestibular ventricle is an elongated, laterally com-

pressed pouch, which occupies the posterior part of the vestibule ; the

semicircular canals are continuous with it, and open into it by fine orifices
;

it floats in the perilymph, and is distended by the endolymph.

The sacculus vestibuli is much smaller than the sinus; it is round and

situated inferior and anterior to the sinus, to which it adheres ; anatomists

are not agreed as to whether the two communicate or not.

The membranous semicircular canals have precisely the same form as the

osseous canals, presenting the same number of ampullae or ovoid vesicles.

They are surrounded by perilymph and distended by endolymph. The
otolithes of certain fishes are represented in man by a powder composed of

carbonate and phosphate of lime, and known as otoconia. The grains

composing this powder are supposed to play an important part in the phy-

siology of hearing, by "communicating to the nervous expansion a more

vivid and energetic impression than a single liquid could effect.

6. Nerves of the Ear. The essential nerve of sense is the portio

mollis of the seventh pair, or the auditory nerve proper. This enters the

meatus internus, and at the bony crest at the bottom of this canal divides

into two branches, an anterior, larger, for the cochlea, and a posterior for

the vestibule and semicircular canal. The vestibular nerve immediately

separates into three sets of fasciculi, superior, middle, and inferior. The

superior pass into the superior ventricle of the vestibule, and are expanded

on the sacculus communis and on the ampullae of the semicircular canals.

The middle set pass through the macula cribrosa into the anterior ven-

tricle, and expand on the sacculus proprius ; while the posterior set pass

through the posterior wall of the vestibule, and are lost on the ampullary

dilatation of the oblique semicircular membranous canal.

The cochlear nerve resembles a flat tape rolled on itself lengthwise. It

passes downwards to the depression at the bottom of the internal meatus,

where it divides into a number of fine filaments, which enter the small
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bony canals leading into the substance of the axis, and pass out between

the osseous plates forming the lamina spiralis. The nerve divides into

numerous branches which anastomose with each other, and spread out into

a delicate nervous membrane, or according to some, terminate in the form

of papillae.

The facial or portio-dura nerve enters the meatus along with the audi-

tory, and entering the aqueduct of Fallopius passes to the hiatus Fallopil,

where it is joined by the superior petrosal branch of the vidian and presents

a ganglion enlargement. The corda tympani may be regarded either as

the continued petrosal branch of the vidian, or as proceeding from the last-

mentioned ganglion. It passes into the ear, winds among the tympanic

bones, and escapes by a bony canal in the glenoid fossa. The tympanic

plexus is a delicate network, chiefly formed by the tympanic branch of the

glosso-pharyngeal nerve, or the nerve of Jacobson.

Having thus considered the general features of the ear, we may proceed

to a brief reference to the probable functions of its different parts. The

auricle or external ear collects and concentrates the sounds which fall upon

it ; and by the motion of the head and spine it can be turned in every

direction to receive them. The meatus auditorius conducts and reflects

from its sides the sonorous undulations to the membrana tympani, which is

thereby thrown into vibrations, and these are transmitted by the chain of

bones to the membrana vestibuli, and partly to that of the foramen rotun-

dum, through the air and fluid which the tympanum contains. The

Eustachian tube, by admitting air into this chamber, favors these vibrations

as well as the motions of the ossicula ; it may also allow the escape of such

sonorous impulses as strike on the walls of the labyrinth, and which might

produce an echo or confusion of sound. The mastoid cells may also con-

tribute to this effect as well as lighten the bone. Finally, the impressions

impinge on the membranous labyrinth on which the sentient nerves are

expanded, and then convey the impressions to the sensorium. Sonorous

undulations, which strike the bones of the head and face, and the teeth,

are transmitted through these solid structures to the temporal bone, and

especially to the cochlea, on which numerous auditory nerves are ex-

panded.

PL IS2, fig. 16, relation of the ossicles of the ear to the nerves which lie

between them : ^ membrana tympani; ^ handle of the malleus ; ", process

of the .incus : ^^ tensor tympani
; ^ corda tympani. Fig. 17, Jacobson's

plexus ; a, promontory ; b, portion of the mastoid process ; c, malleus ; d,

incus ; e, stapes ; /, fenestra cochleae
; g, internal carotid artery ; h, Eusta-

chian tube ; i, tensor tympani ; k, laxator tympani ; /, Jacobson's nerve

;

m, a recurrent branch of do. ; n, branch to the fenestra cochleae ; o, con-

tinuation of the main trunk
; p, inferior branch for the carotid artery

; q,

superior branch of Jacobson's nerve from which passes a thread, r, to unite

with the branch, s, to supply the Eustachian tube at t ; u, first thread to the

fenestra vestibuli ; v, second thread ; w, branch to the promontory and the

Eustachian tube ; x, end of Jacobson's nerve, as the superficial petrosal

which finally joins the otic ganglion. Fig. 18, bony labyrinth from above,
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magnified four diameters : a, b, c, d, cochlea ; e-g, vestibule ; /i, i, k, pos-

terior semicircular canal ; /, m, k, superior do. ; n, o,p, horizontal do. Fig.

19, bony labyrinth from below, or from the side of the meatus auditorius

internus : a-c, base of the cochlea with the small foramina for the passage

of vessels and nerves; d, foramina for the nerves of the membranous laby-

rinth ; e, cribriform lamina for the ampulla)
; /, foramen for the aqueduct

of the vestibule
; g, h, i, posterior semicircular canal ; i, k, I, superior do.

;

m, n, 0, horizontal do. ; p, opening for the nerve of the posterior semicircular

canal
; q, aqueduct of the cochlea. Fig. 20, labyrinth magnified four

diameters to show the distribution of arteries in its interior : a, first coil of

the cochlea broken open; b, inner surface covered by the periosteum; c

bony portion of the lamina spiralis in the first coil ; d, vestibule ; e, canai

for the malleus muscle
; f,g,h, artery for the labyrinth ; k, posterior semi-

circular canal with its arteries ; /, superior do. ; m, horizontal do. ; n, com-

mon opening of the superior and posterior semicircular canal. Fig. 21,

general relations of the membranous labyrinth : a, cochlea ; b, vestibule
;

c-f, semicircular canals
; g, lamina spiralis ; h, edge of the lamina ; i, sinus

and sacculus of the vestibule ; k, I, /*, ampullae of the three semicircular

canals; m, horizontal canal; n, auditory nerve; o, cochlear nerve; p, q,

branches to the ampullae ; r, middle branch to the sinus of the vestibule.

Fig. 22, labyrinth opened : a-e, lamina spiralis
; /, bony, g, cartilaginous

portion ; h, i, membranous portion ; /, space between the sinus and sac-

culus ; m, sinus with which the fine openings of the semicircular canals

communicate ; n, posterior semicircular canal ; o, superior do. ; p, hori-

zontal do., all with their ampullae. Fig. 23, labyrinth from beneath to

show the common opening of the superior and inferior semicircular canals,

and the course of the auditory nerve : a, cochlea ; b, vestibule ; c, d, e, pos-

terior semicircular canal
; /, common opening

; g, horizontal canal ; e, h,

superior canal ; i, facial nerve ; k, auditory nerve ; /, cochlear nerve ; ?n,

nerve for the superior and horizontal semicircular canal ; n, nerve to the

sinus ; o, small nerve for the ampullae of the posterior canal. Fig. 24,

magnified representation of the nerves of the labyrinth in the vestibule and

on the ampullae. Fig. 25, distribution of the cochlear nerve on the lamina

spiralis of the cochlea. Fig. 6, connected view of the different portions of

he ear ; a, external ear ; b, c, meatus auditorius ; d, attachment of the

membrana tympani ; e, membrana tympani in its ring; f,g,h, malleus;

i, k, incus ; m, stapes ; n, vestibule
; p, superior

; q, posterior ; r, horizontal

semicircular canals.

4. Anatomy of the Eye, or Organ of Vision.

A. Appendages of the Eye not directly concerned in Vision.

In addition to the eyeball proper, with its apparatus of lenses, fluids, and

membranes, in which the formation of images occurs, there are various

appendages all more or less concerned in protecting the eye, and in enabling

it to perform its functions properly and conveniently. These consist of the
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orbits, eyebrows, eyelids, conjunctiva, lachrymal apparatus, muscles of the

eye, and ocular fascia, with their several blood-vessels and nerves.

The Orbits. These are conical bony recesses, the sides of unequal

length, and joined to each other at angles so as to form quadrangular pyra-

mids ; seven bones enter into their formation, the frontal, sphenoid, ethmoid,

malar, maxillary, unguis, and palate. The axis or central line of the orbits

leads obliquely from the apex forwards and upwards and a little downwards.

If, therefore, the axes of both orbits be produced, they will diverge con-

siderably in front, but meet rapidly behind, intersecting at the back of* the

body of the sphenoid bone. These lines are not parallel to the axes of the

eyeballs, which lead more directly forwards and are nearly horizontal.

The foramina in the orbit are: 1. The optic, which transmits the optic

nerve, and beneath this the ophthalmic artery. 2. The foramen lacerum

superius or sphenoidal fissure, the larger inner end of which corresponds to

the axis of the orbit, and transmits the third, fourth, ophthalmic division of

the fifth, and the sixth cerebral, and filaments of the sympathetic nerves.

Beneath these the ophthalmic vein escapes from the orbit to join the cavern-

ous sinus. The external part of this foramen is closed by membrane,

through which a small artery from the middle meningeal sometimes passes

and assists in supplying the lachrymal gland. 3. The lacerum inferius or

spheno -maxillary fissure is in the inferior external angle of the orbit, and

transmits small nerves and vessels from the orbit to the zygomatic fossa.

4. Internal orbital foramina, generally two, but sometimes more, are in the

superior internal angle ; the anterior transmits the nasal twig of the ophthal-

mic nerve ; the posterior, the ethmoidal branch of the ophthalmic artery.

1. The Supercilia, or eyebrows, bound the superior eyelids ; they

correspond to the superciliary ridge of the frontal bone, which partly causes

their prominence. The hairs of the eyebrows are mostly directed in a

slanting manner outwards, and are placed in two rows, the superior directed

downwards and outwards, the inferior upwards and outwards ; both rows

converge in a median ridge, which causes a greater fulness and an even,

regular appearance. The eyebrows are of use in shading the eye from

very strong light, and protecting it from particles of dust and from perspira-

tion and other fluids. They can be moved in three directions : upwards,

by the occipito-frontalis muscle ; downwards, by the orbicularis ; down-

w^ards and inwards, by the corrugators.

2. Palpebr^, or Eyelids. These are the two movable semilunar

curtains, or folds of skin, placed in front of each orbit, convex and rounded,

with horizontal wrinkles, and exactly moulded to the eye. The opening

between them is called the palpebral fissure or rima. When the lids are

open, they circumscribe an aperture more or less elliptical, on the size of

which the apparent magnitude of the eye greatly depends. Its extremities

are called canthi. The outer canthus is an acute angular commissure

a little rounded, about a quarter of an inch distant from the edge of the

orbit, to which it is attached by a dense fibrous membrane. The inner

canthus extends for a short distance inwards towards the side of the nose,

the edges being a little rounded ; externally it presents a small tubercle on
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each edge called the lachrymal papilla, the point of which exhibits a minute

but distinct foramen, the punctum lacJirymale, which is the commencement

of a small canal, the lachrymal duct, by which the tears are conveyed into

the lachrymal sac and thence into the nose. From between the puncta the

palpebral fissure leads inwards and enlarges into a small triangular space,

the lacus lachrymalis, in the centre of which there is. a red papilla, the

lachrymal caruncle, between the upper and lower lachrymal duct. The

upper eyelid is much deeper and more movable than the lower. The free

or ciliary margins of the palpebrae are thick, firm, and abrupt, cut off hori-

zontally so as to meet closely by flat surfaces.

The palpebrae are composed of skin, areolar tissue, an orbicular muscle,

cartilage or fibro-cartilage, with connecting fibrous membrane, glands, and

mucous membrane. The upper lid also has a special levator muscle, and

the free border of each is fringed with rows of hairs or cilia.

The skin is continuous with that of the forehead and cheek, and is of

exceedingly delicate texture. The semilunar concentric folds, seen when
the eye is open, are effaced when the lids are closed. The areolar tissue

is very fine and loose, perfectly free from adipose structure.

The cilia or eyelashes are stiff and strong, and have curved hairs placed

in three or four rows in the cutaneous edge of the free margin ; all are

curved or bent, the superior upwards, the inferior downwards, so that when
the lids are closed the convexities only touch, without the hairs becoming

entangled with each other. The cilia defend the eye from the admission

of particles of dust, minute insects, &c., and can also shade it in too strong

a light. Along the posterior or ocular edge of each free border is a row

of minute foramina, the openings of the ducts of the Meibomian glands.

The orbicular or sphincter muscle is the next tissue in the palpebrae ; it

also extends over the circumference of the orbit, superiorly into the super-

cilia, and inferiorly into the cheeks. All the fibres are attached into the

internal tendon, the tendo oculi or palpebrarum ; this is inserted into the

nasal process of the maxillary bone, thence it is directed outwards in front

of the lachrymal sac, above its centre, and bifurcates. Each band incloses

a lachrymal duct, and is inserted into the inner extremity of each tarsal

cartilage beneath the punctum. This muscle closes the lids as a sphincter,

by depressing the upper one considerably and raising the lower one very

slightly, at the same time drawing it horizontall}^ inwards. It supports the

globe of the eye, directs the lachrymal secretion into the puncta, cleans

and polishes the surface of the cornea ; it also serves to protect the eye

from too much light.

The palpebral or tarsal cartilages are thin elastic plates covered by the

orbicularis muscle on the exterior surface. The ciliary margin in each is

abrupt and thickened, causing the firmness of the edges of the eyelids.

The orbital edge of each is thin, and attached to the base of the orbit by a

fibrous expansion termed the broad ligaments of the tarsus. The object of

these cartilages is to impart strength, pliancy, and elasticity to the palpebrae.

The Meibomian glands or follicles appear on the eversion of the palpebrae,

as bony, pale, yellow, parallel ducts, leading from the free margin of each
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lid along the ocular surface of the cartilage, and covered by the mucous
membrane ; their openings are seen with a lens as a row of minute pores

behind the cilia. They secrete an unctuous fluid which lubricates the

edges of the lids and the cilia, prevents their friction and adhesion when
closed, and hinders the overflow of tears when these are secreted in mode-
rate quantity.

The conjunctiva, or internal integument of the palpehrce, lines these cur-

tains, and connects them with the eye. At the free edge of each lid, it is

continuous with the skin. Within the superior lid it ascends, and rises

above the cartilage into a cul de sac, the superior palpebral sinus, which is

loosely connected with the cellular and adipose tissue within the orbit, and

is then reflected on the fore part of the sclerotic coat of the eye. It is

continued over the cornea as an exceedingly delicate membrane, only sepa-

rable by previous maceration. From the lower part of the sclerotic, the

conjunctiva is reflected on the inner surface of the lower lid, forming the

inferior palpebral sinus, and extends to the margin. At the inner canthus

of the eye, it forms a vertical fold, the plica semilunaris. The caruncula

lachrymalis is a small irregular eminence, placed in the lacus, at the inner

canthus of the internal palpebral fissure, internal to the plica semilunaris.

It contains a number of minute follicles, which secrete a sebaceous substance

which often accumulates in the cornea.

3. Lachrymal Apparatus. This consists of the lachrymal gland and its

excretory ducts, the two puncta lachrymalia, the lachrymal canals leading

from each into the lachrymal sac, and lastly the nasal duct, leading from

the latter into the nose.

The lachrymal gland is of a pale reddish color, surrounded by a cellular

capsule, situated at the upper and outer aspect of the globe of the eye, a

position from which its secretion can most eflfectually flow over the anterior

surface of the globe. It consists of two lobes, a superior or orbital and an

inferior or palpebral. Six or eight delicate ducts descend nearly parallel

from the gland, and open opposite to its lower border by separate orifices

on the inner surface of the upper lid, commencing about half an inch from

the outer canthus, and a little above the upper margin of the cartilage.

This organ secretes the tears which serve to lubricate the eye-ball, and to

dilute the more viscid secretion of the mucous membrane. The lachrymal

secretion consists of water, and about one per cent, of chloride of sodium

(common salt), with a yellow extractive matter.

The puncta lachrymalia are the two small holes in the cartilaginous

projections named lachrymal papillae. They are always open and visible to

the naked eye, at the inner extremity of the ciliary margin of each carti-

lage, and about two lines distant from the inner canthus. Each opening

will admit a bristle. They are separated by the caruncula, and each leads

into the following.

The lachrymal canals are two, a superior and an inferior. The superior

ascends from the punctum, then bends downwards to the anterior and

outer side of the sac. The lower canal just descends, then ascends and

opens into the sac very near to the first.
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The lachrymal sac is the upper extremity or oval cul de sac of the nasal

duct, distinguished from it externally only by a small constriction, and

internally by a semilunar fold. It is situated opposite to the middle meatus

of the nose, receives the lachrymal secretions from the small ducts, and

transmits them to the nose. It is usually filled with adhesive mucus.

The nasal duct leads obliquely downwards and outwards from the sac,

and opens into the anterior part of the outer side of the roof of the lower

meatus of the nose under cover of the inferior turbinated bone. It is about

three fourths of an inch long, a little curved, and separated from the

antrum by a thin but strong bony lamella. It is a fibro-mucous duct,

inclosed in and rather loosely adherent to the bony canal, formed by the

maxillary, unguis, and inferior spongy bones.

4. Muscles of the Eye. The orbit of the eye contains seven muscles,

the interstices of which are filled with a quantity of soft adipose substance.

These muscles are the levator palpebrse, four recti, and two oblique. All

these except the inferior oblique arise near or around the apex of the

cavity, and thence diverge to their respective insertions. These are situ-

ated above the optic nerve, the levator palpebrae, superior oblique, and

superior rectus ; two are beneath it, the inferior rectus and inferior oblique

;

and one is at either side, the internal and external rectus.

The levator palpehrce superioris is one of the largest and highest muscles

in this region. It arises by radiated tendinous fibres from the upper or

anterior border of the foramen opticum, and from the fibrous sheath of the

optic nerve. It passes forwards in the axis of the orbit, becomes broad,

thin, and fleshy, anteriorly bends downwards in front of the eye, and ends

in a thin membranous expansion, which is inserted into the convex border

of the superior tarsal cartilage, as also into the convexity of the superior

palpebral sinus of the conjunctiva, behind or beneath the broad ligament of

the tarsus. It serves to elevate the upper eyelid, also to retract its cartilage

beneath the edge of 'the orbit. A branch of the third or motor nerve is

distributed to it, which with the muscle when paralysed, permits the upper

eyelid to droop downwards in front of the eye.

The remaining six muscles are proper to the eye-ball. Four are called

straight, and two oblique. By their varied combinations, all the motions

of the eye-ball are performed. The recti muscles are by no means straight,

since all arise from the apex of the orbit, and diverging as they pass

forwards, inclose a pyramidal space embracing the greater part of the

globe of the eye, and bending a little around the fore part of the eye to

reach their insertion. Each rectus muscle, then, represents a curve with its

concavity towards the eye-ball. They are each of a triangular form, the

apex behind, the base before. All terminate in front by thin tendons which

extend to within a few lines of the circumference of the cornea. They are

connected together by a cellulo-fibrous tissue named ocular fascia. The
names assigned to the different recti muscles are rectus superior, or levator

oculi ; rectus internus, or adductor oculi ; rectus inferior, or depressor

oculi ; and rectus externus, or abductor oculi.

The oblique muscles are two in number, the superior and the inferior.
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The ohliquus superior or trochleator arises from the sheath of the optic

nerve, and from the inner margin of the optic foramen. It passes forwards

and ends in a round tendon, which passes through the cartilaginous pulley

attached by a movable fibrous ligament to a depression behind the inner

angle of the os frontis ; the tendon then passes backwards and outwards,

and is inserted into the posterior part of the sclerotic coat between the

superior and external recti. In some instances the pulley is bony instead

of cartilaginous.

The inferior oblique muscle is the shortest of the group, and the only one

that is not connected to the apex of the cavity, being situated at the

inferior and anterior part of the orbit, behind the lower eyelid. It arises

from a rough ridge within the orbital margin of the superior maxillary bone

external to the lachrymal sac, and ends in a broad thin tendon which

ascends between the eye and the external rectus, becoming inserted into

the posterior external part of the sclerotic. The two oblique muscles are

adapted to rotate the eye on its axis. The recti muscles arie adapted to

change the position of the axis of the eye with reference to the axis of the

orbit, and by the combination of the two sets of muscles, the axis of the

eye can be turned with ease and precision to any object in front of the

body.

5. Blood-vessels of the Orbit. The arteries are the ophthalmic artery

and its ramifications, assisted by small vessels from the facial, temporal,

and internal maxillary arteries. The ophthalmic artery, as the principal,

arises from the internal carotid, just after the latter has emerged from the

cavernous sinus, and is curving upwards by the side of the anterior clinoid

process. It immediately becomes attached to the sheath of the optic

nerve, and passing into the orbit, sends off numerous branches to supply

the optic apparatus. The principal vein is the ophthalmic, which escapes

from the orbit by the inner wide portion of the sphenoid fissure ; it then

enters the cavernous sinus, whence the blood is carried by the petrous

sinuses to the internal jugular veins.

6. Nerves of the Eye. The nerves of the eye are large and numerous,

no less than four entire nerves and a portion of three others being distributed

to this organ. These nerves are the second, third, fourth, and sixth ; one

division of the fifth, and branches of the seventh or facial, and of the sympa-

thetic. Each of the cerebral nerves arises from a distinct part of the ner-

vous system, and ministers to some distinct and special purpose.

PI. 131, jig. 1, well formed left eye of a middle-aged man, seen from the

front: « 6 c, eye-brow ; d, upper eye-lid ; 6 r 7/^, palpebral fissure; efghi,

inner canthus of the eye, with the lacus and the lachrymal caruncle ; kl, line

showing the difference in height between the two canthi of the eye ; m to q,

lower eye-lid ; r, outer canthus ; stvw, iris. Fig. 2, female eye, for com-

parison with the male. Fig. 39, lateral view of the eye. Fig. 3, left eye,

as shown during a quiet sleep ; abc, eye-brow ; odel, depressed upper eye-

lid ; e/, completely closed rima; g, lashes of both lids ; h to n, translucent

portion of the eye-lid
; p, fold of the lower eye-lid. Fig. 4, eye-lids removed,

and seen from behind : a, portion of the orbicularis muscle ; fe, rima palpe-

872



ORGA.NS OF SENSE. 167

brae ; c, lachrymal gland ; d, its division into two lobes ; e, excretory ducts

of the lachrymal gland ; /, their openings; g, conjunctiva ; h, Meibomian

glands ; i, superior punctum lachrymaJe ; k, Meibomian glands of the lower

eye-lid ; Z, inferior punctum lachrymale ; m, caruncle. Fig. 5, nearly the

same view, but magnified : a, orbicularis muscle ; b, rima ; c, levator palpe-

brse
; f, openings of the excretory ducts of the lachrymal glands; g, conjunc-

tiva; h, Meibomian glands of the upper eye-lid; i, portion of the conjunctiva

reflected, to lay bare the Meibomian glands; k, openings of these glands;

/, glands of the lower eye-lid. Fig. 6, Meibomian glands, highly magnified.

Fig. 7, inside of the eye-lids, with the puncta lachrymalia. Fig. 8, lachry-

mal apparatus : abed, upper and lower lachrymal canals ; efg, lachrymal

sac ; h i, nasal portion of the lachrymal sac ; k I, lachrymal glands. Fig. 9,

muscles of the left eye-ball :
''^'^ outline of the orbit ; *, pulley for the tendon

of the trochleator or superior oblique muscle ;
^' eye-ball ; ^'^ optic nerve

;

a to e, levator palpebrae superioris
; fg, superior, h i k, external rectus

;

/, inferior oblique ; m, inferior rectus ; n o, internal rectus ; p io s, superior

oblique muscle of the eye. Fig. 10, the same view, the levator palpebrae

removed :
^'\ optic nerve ; g, superior rectus removed ; h io o, the same as

in the preceding figure ; p to u, superior oblique muscle. Fig. 11 a b c,

internal rectus ; def, inferior, gh i, external rectus ; klm, inferior oblique

muscle. Fig. 12, nerves belonging to the eye ; ^ optic nerve ; \ third cere-

bral nerve or oculomotor; x, branch from it to the internal rectus muscle;

*, fourth cerebral nerve; a, branch from the fifth pair; ^ fifth cerebral nerve;

A, central extremity ; b, plexiform swelling ; c, first branch ; d, second do.

;

E, third do. ; ff, foramen ovale ; g, foramen rotundum ; a, communicating

branch between the fourth and fifth nerves ; b to i, frontal branches ; k to i/,

distribution of the lachrymal nerve; ^'^''^", sixth cerebral nerve. Fig. 13,

ramifications of the third pair of nerves, and the ciliary ganglion : a, supe-

rior rectus muscle ; b,b, levator palpebrae ; ^ third cerebral nerve ; a b, small

upper branch ; c, branch to the superior rectus ; d, branch to the levator

palpebrae ; e, inferior branch
; /, branch to the inferior rectus

; g, lower

branch ; h, branch to the ophthalmic ganglion ; ii, branches to the inferior

oblique muscle; kkklllm, branches proceeding from the ophthalmic gan-

glion (ciliary nerves) ; \ fifth cerebral nerve ; n, first branch ; op q r, four

branches of the latter ; t, branch to the nares ; u, thread connecting it to the

nerve of the superior rectus ; v, branch to the ophthalmic ganglion ;
' w, sixth

cerebral nerve. Fig. 14, nerve of the inferior rectus muscle ; branch from

the fifth and sixth pairs to the nares : a, fifth cerebral nerve ; b, Casserian

ganglion ; c, first, d, second, e, third branches of do ; f,f, lesser portion

;

G, superior oblique muscle ; b io v, the same as in the preceding figure

;

tx, inferior trochleator nerve ; a, sixth cerebral nerve
; /3p, branches of

the sixth nerve to the carotid plexus; r], branch to the external rectus.

Fig. 15, ramifications of the left ophthalmic artery : a to d, orbit ; e, leva-

tor palpebrae, cut through and reflected ; f g, superior rectus ; h, internal

rectus ; k, external rectus ; l, optic nerve ; m, eye-ball ; nop, carotid

artery ; a r, ophthalmic artery ; a b, ciliary arteries ; c, artery to the lachry-

mal gland ; d, ciliary branch of do. ; e, feeble branch to the external rectus

;
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/, branch to the inferior oblique muscle ;//, stronger branch to the external

rectus muscle ; g h i, separation of the lachrymal artery, and to the lachry-

mal gland and upper eye-lid. Fig. 16, veins of the eye : a b c, orbits;

D E, eye-ball ; f, optic nerve ; g h, levator palpebree ; k, superior rectus

;

k, superior oblique muscles ; l, pulley of do. ; m n, external rectus, cut

through ; o, inferior rectus ; a to m, branches to the facial vein ; op, oph-

thalmic vein
;
qr s, ophthalmic branch of the facial vein ; tt, vein from the

superior rectus ; mm,, superior ciliary vein ; vv ww,\aichrymii\ gland vein;

X, posterior nasal vein ; yy, veins from the sheath of the optic nerve.

B. The Eye-BaU.

The ball or globe of the eye, or the eye proper, is placed at the anterior

and internal part of the orbit, behind the conjunctiva, surrounded by fascia,

muscles, vessels, nerves, and adipose substance, and retained in its situation

by the optic nerve, the recti and superior oblique muscles, which support

or suspend it in the surrounding fat, and admit of its free and easy motions.

It is small in comparison with the cavity which contains it. In some per-

sons it appears more prominent than in others ; the variety in this respect

depends partly on the amount of adeps in the orbit, and partly on the size

of the palpebral opening; it is also absolutely larger in some than in

others. The eye is nearly spherical, and about one inch in diameter, but,

in consequence of the slight projection of the cornea, which is a segment of

a smaller sphere superadded to the larger one formed by the sclerotic, the

antero-posterior axis is one or two lines longer than the transverse. A
transverse section, dividing it into an upper and lower half, or a vertical

section, dividing it into a right and left portion, will exhibit an oval outline;

but a perpendicular section, cutting it into an anterior and posterior half,

will exhibit the circular form. The long axes of the eyes are nearly parallel

to each other, and therefore not so to that of each orbit. The eye is a hol-

low globe, the wall or shell of which is composed of different membranes or

tunics, and the cavity is filled by transparent fluids or humors for optical

purposes. The coats are three, the sclerotic, the choroid, and the retina

;

these fit accurately one within the other, and are in close apposition. The

first is called sclerotic ; it is a fibrous membrane, for the protection and

maintenance of the form of the organ ; it invests the posterior four fifths,

and presents a circular opening in front, into which the transparent cornea

is inserted, which completes the anterior fifth ; the cornea and fore part of

the sclerotic are also covered by the conjunctiva. Within the sclerotic is

the second tunic, the choroid, which is extremely vascular, and contains the

nutrient vessels and nerves ; it also secretes the brown or black pigment,

which deeply stains the interior of the globe and the back of the iris, to

prevent the reflection of the rays of light from the bottom and sides of the

organ back again through the retina. In the anterior part of this tunic there

is also a circular opening or deficiency, into which the iris is fitted, as the

cornea is into the sclerotic. External to the circumference of the iris the

choroid is intimately attached to the sclerotic by the ciliary band or liga-

ment ; and internally and behind the iris it is connected to the membrane
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of the vitreous humor by a series of folds, called ciliary processes, arranged

in a circular form around the margin of the crystalline lens. The third, or

innermost tunic, is the retina, the delicate expansion of the optic nerve

;

ihis extends from the entrance of the nerve, at the back of the eye, all

around the interior of the choroid membrane, and terminates in front about

two lines behind the anterior border of the latter ; this is the essential part

of the organ, being endowed with sensibility to light ; all the other parts may
be considered as subordinate to it. The humors of the eye are the aqueous,

the crystalline lens, and the vitreous ; these, though of different densities,

and inclosed in membranous capsules, are all transparent, and exactly fill

the globe. The aqueous fluid occupies the space between the cornea and

the lens ; the iris floats and moves in this fluid, and divides the space into

two chambers, the anterior and posterior. The anterior is between the

cornea and iris, and the posterior between the iris and the lens and vitreous

humor ; this space is very small, and both communicate freely through the

pupil, or the circular aperture in the centre of the iris. All the posterior

region of the eye is filled by the vitreous humor, a soft, gelatinous, transpa-

rent mass, composed of the most delicate cellular membrane, the cells filled

with fluid. In a depression on the fore part of this substance, and behind

the pupil and iris, is placed the crystalline fluid or humor, of greater density

than either of the other two, and of the form of a double convex lens. We
S'hall next proceed to the examination of these parts of the eye, in greater

detail.

1. Tunica Sclerotica. This, together with the cornea in front, forms

the external coat or case of the eye, and extends from the optic nerve to

the circumference of the cornea ; it is a dense, opake, fibrous membrane,

very strong and inelastic, preserving the figure of the organ and protecting

from injury and pressure the delicate structure within. Near the entrance

of the optic nerve it is pierced by numerous small foramina, for the short

ciliary nerves and vessels ; more anteriorly, by small oblique canals for the

long ciliary ; and a little behind the transverse axis there are four or six

larger canals for the exit of veins. The internal surface of the sclerotic

is in contact with the choroid membrane, and is stained by the brown

pigment. When washed clean it presents a smooth glossy appearance,

owing partly to the presence of a very fine serous-like lamina. The thick-

ness of the sclerotic is greatest posteriorly, about the optic nerve ; thence it

thins out towards the centre. The optic nerve perforates the sclerotic

about a line and a half internal to the antero-posterior axis. As the nerve

approaches this point, it is suddenly constricted ; its fibrous sheath of dura

mater is intimately united to the sclerotic, and the contracted nerve passes

through a small aperture in the membrane which appears traversed by

fibres, and has received the name of lamina cribrosa. When the nerve

is squeezed, a central dark point will be observed in a section, called

the porus opticus, and showing the position of the cerebral artery of the

retina.

2. The Cornea forms the anterior fifth of the eyeball, and completes the

external case, by joining on to the sclerotic ; it projects beyond the level
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of the sclerotic, being the segment of a smaller sphere engrafted on the

larger one formed by that membrane. It is perfectly smooth and trans-

parent, circular in form, although the transverse diameter is slightly larger

than the vertical. In man it is a concavo-convex lens of slight refracting

power, owing to the fact of its greater thickness in the centre than at the

edges. The margins of the sclerotic are bevelled off obliquely, the outer

lamina extending further than the inner ; between the edges there is a

shallow groove, into which the cornea is fitted like a crystal in a watch.

The cornea consists of several layers, some of these exceedingly delicate.

Exteriorly there is a fine epithelial lamina, constituted by the prolongation

of the conjunctiva. This becomes opake after death, causing the peculiar

film over the eye. Next comes the cornea proper, consisting of transparent,

soft, flexible laminae, connected together by delicate areolar tissue. Pos-

terior to the proper laminated cornea is a thin, strong, elastic, cartilaginous

lamina, the membrane of Demours ; it is perfectly transparent, and is placed

between the cornea and the membrane of the aqueous humor. It extends

beyond the proper cornea, and fits in by a well defined margin between the

sclerotic and the ciliary ligament. The fourth layer of the cornea is the

membrane or capsule of the aqueous humor, a tissue of exquisite delicacy.

The choroid coat is the second tunic of the eyeball, and is so named from

an imaginary resemblance to the chorion of the gravid uterus. It is a soft

membrane of a dark brown color, extending from the optic nerves as far

forwards as the ciliary ligament, which is internal to the line of junction

between the cornea and sclerotic, and external to the iris. This hgament

and the iris may be considered as appendages to it. It is pieixed posteriorly

by an annular foramen for the passage of the optic nerve ; anteriorly it

presents a large opening for the iris. The choroid is extremely vascular

and organized, and serves not only as a connecting medium between

different parts of the organ, but also for conducting vessels and nerves to

the interior, especially to the iris ; it also secretes the dark pigment of the

eye. This is deposited throughout its substance, more thickly, however,

internally ; the sclerotic is stained by it, but not the retina. This peculiar

secretion is intended to darken the interior of the eye, as is done in the

interior of optical instruments, to absorb the rays of light and to prevent

their being reflected back again to the retina.

3. The Ciliary Ligament is a soft, spongy, fibro-cellular, annular band^

of a greyish white color, not stained by pigment. It is continuous with the

anterior margin of the choroid, internal to the line of junction between the

cornea and sclerotic. The iris is inserted into its external border, and

from its anterior aspect are continued the ciliary processes or folds of the

choroid membrane. It thus serves as a common central medium to con-

nect the various tissues of the eye.

4. Ciliary Processes, or corpus ciliare, are delicate folds or plaits of

the choroid membrane, extending from within the ciliary ligament to the

back part of the iris, and thence along the fore part of the vitreous humor

to near the circumference of the crystalline lens ; the entire series resem-

bles the disk of a composite flower.

876



ORGANS OF SENSE. 171

5. The Iris is the circular, vertical partition dividing the intervening

space which contains the aqueous humor into two chambers, an anterior

and a posterior, these communicating by the central circular aperture in

the iris named the pupil. This opening is circular in the main, and a little

nearer to the nasal than to the temporal side of the iris ; its size varies with

the distanc^e of the object in view, the sensibility of the retina, and the

intensity of the light. There is often a correspondence in color between

the iris and the hair. The posterior surface is coated with a thick lamina

of dark pigment named uvea, from a fancied resemblance to a ripe purple

grape. The iris is highly organized, and receives its blood posteriorly from

the long ciliary arteries, and anteriorly from the ophthalmic. The nerves

of the iris are derived from the ophthalmic ganglion. The structure of the

iris is pretty generally considered to be muscular, the exceedingly minute

fibres being arranged in two series, one radiated, the other circular, concen-

tric with the pupil. When enlargement is necessary, the sphincter or circu-

lar fibres relax, and the radiated acting from the circumference to the centre,

approximate the inner margin of the iris to the outer, the reverse taking

place when the aperture or pupil is to be diminished.

During the greater part of uterine life the pupil of the foetus is closed by

the memhrana pupillaris, a delicate membrane filling up the aperture of the

pupil, and completely separating the anterior from the posterior chamber.

It actually consists of two thin laminae, extending from the surface of the

iris. It is most distinct about the fifth month, and becomes absorbed

towards the period of birth.

6. The Retina is the third or innermost, or nervous tunic of the eye,

and is in immediate contact with the vitreous humor which distends the

posterior part of the globe. During life it is transparent, but soon becomes

clouded. It is the expansion of the optic nerve into a membrane forming

the portion of a sphere, and extending between the choroid and the vitreous

humor to within about one eighth of an inch of the ciliary ligament. The
optic nerve pierces the posterior part of the globe about a line and a half

internal to the centre. About a line and a half to the inside of the entrance

of the optic nerve, and in the part of the retina which would be pierced by

the imaginary antero-posterior axis of the eye, there is a small circular or

oval spot with a dark centre and a yellowish border. This has been called

\\\Q foramen of Scemmering or the punctum aureum.

The retina consists of three laminae, each differing in texture and function.

The exterior is the tunica serosa or Jacob's membrane ; it supports the

nervous tissue and separates it from the pigmentary surface of the choroid.

The internal is a vascular layer, composed of the capillary ramifications of

the centralis artery and vein. The middle layer is the expanded medullary

or fibrous substance of the optic nerve.

The cavity of the eye is occupied by refracting media, the humors differ-

ing from each other ; these are the aqueous, the crystalline, and the vitreous,

and are placed in this order between the cornea and the optic nerve.

7. The Aqueous Humor is a perfectly colorless liquid, occupying the

interval between the cornea and the lens, and inclosed by a fine secreting
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membrane or capsule. It differs but little from water in specific gravity

and refractive power. Chemically it consists of about ninety-eight parts

of water and two of chloride of sodium, with a trace of albumen. The
space occupied by this humor is divided into two apartments by the iris,

anterior and posterior.

8. The Crystalline Lens is a transparent, double convex lens, the

anterior convexity less than the posterior. The former forms part of a

circle whose diameter is seven or eight lines in length, the latter one of

four or five lines. Its convexity varies, however, with age. A perfectly

transparent elastic capsule invests the lens proper. On opening the ante-

rior part of the capsule of an eye long dead, a liquid escapes, known as

liquor Morgagnii. This accumulation of liquid in all probability does not

exist in the recent eye. The crystalline lens itself is of quite complicated

structure. When boiled it can be separated into concentric layers, of

which the exterior are soft, the internal increasing in hardness to the

central nucleus. These laminae appear to consist of parallel fibres united

by finely serrated or toothed margins. During the separation of these

laminae, a moderate pressure will cause the whole to part into three

triangular or wedge-shaped segments. In the recent lens, the density of

the layers increases from the surface towards the centre, this involving a

corresponding increase in refracting power. Consequently, rays of light

falling on the exterior of the lens, will be refracted to the same focus as

those passing through the centre meeting there a more highlv refracting

medium. Certain defects of vision depend greatly on abnormalities of the

crystalline lens. Thus a convexity greater than usual produces short-sight-

edness by causing the rays of light to converge to a focus in front of the

retina, thus necessitating an unusual approximation of an object to the eye.

In long-sightedness, the lens being less convex than usual, the rays tend to

a focus behind the retina, and to bring this point of convergence on the

retina, the object has to be held at a greater distance.

9. The Vitreous Humor, or the Hyaloid Body, fills the posterior three

fourths of the globe, and is in contact with the whole of the inner surface

of the retina. Anteriorly and centrally the crystalline lens is imbedded in

it, and more externally the ciliary processes are attached to it. In the

adult it is perfectly transparent, and consists of a membranous capsule and

areolar tissue secreting and inclosing a fluid like water. The hyaloid

membrane or capsule not only incloses the humor, but sends inwards

numerous processes, which join each other, and form a fine areolar or

cellular tissue, in the interstices of which the fluid is confined. These cells

all communicate with each other, as a single puncture will permit the

gradual discharge of all the fluid. The vitreous body is traversed by a

small artery from the centralis retinae, extending to the capsule of the lens.

The vascular layer of the retina also in all probability sends into it vessels

and nerves.

From the preceding description it must appear that the eye is not

only of complete structure and delicate organization, but is also a refined

optical instrument. The rays of light proceeding from any object strike
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upon the surface of the cornea, which being convex and mu.ch more dense

than air, refracts them, and causes them to converge towards a distant

focus. In passing through the anterior chamber, this convergence is slightly

counteracted, and the degree of refraction is about equal to that which

would have occurred had they impinged at once upon the convex surface

of the aqueous humor, supposing the cornea not to have been interposed.

Much of the light that traverses this fluid falls upon the iris, which, like the

stop or diaphragm in any optical instrument, excludes it, and this light is

reflected back again through the cornea. Hence we see the fibrous texture

and variegated color of the iris when we look upon the eye of another.

Those pencils of rays only which pass through the pupil are subservient to

vision. As these pass through the lens they undergo two refractions,

because this medium is convex on both surfaces, and is more dense than,

either the aqueous or vitreous humor. These refractions increase the con-

vergence of the rays, and bring them to their proper focus upon the sentient

surface of the retina, on which is formed an accurate image of the various

external objects from which the rays of light have been received. This

image is inverted. What is above in the object is below in the image.

The right side of the object is to the left, and the left to the right, while the

relative position of its different parts remains the same. But as all sur-

rounding objects, if seen, must be equally reversed, the relative position of

all objects, therefore, remains unchanged, and there can be no comparison

between what is erect and what is inverted, and, therefore, the sense

acquires a correct idea of the position of objects. The fact, however,

of our seeing objects erect, notwithstanding their images are inverted on

the retina, as also that of single vision, from the simultaneous action of

both eyes, and many other phenomena, has given rise to some interesting

inquiries and to much speculation respecting the functions of the retina and

optic nerves.

As the accurate convergence of all these pencils of rays to their respec-

tive foci upon the retina is necessary for the formation of a perfect image,

and for clear and distinct division, certain nice adjustments in the appa-

ratus are required, and have accordingly been supplied, and which in

artificial optical instruments are attained with difficulty by mechanical

skill. An image of an object, formed by a simple refracting medium, is

liable to certain imperfections or aberrations of light. These are princi-

pally three, and are technically termed, first, aberration from sphericity

;

second, from parallax ; and, third, chromatic aberration. Each of these

we shall briefly explain, with a view of considering how they are obviated

in the living eye.

Aberration from sphericity arises from this cause : a refracting spherical

surface does not unite the parallel or diverging rays of a pencil exactly

into one focus, because the lateral rays converge sooner than the central

;

hence arises a certain degree of confusion, which requires much attention

to correct in the construction of the microscope or telescope. This correc-

tion is effected in the eye partly by the iris shutting off* all circumferential

rays, and partly by the form and texture of the lens. Its surfaces are not
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spherical, but elliptical, and it is more convex posteriorly than in front. Its

density also increases from the surface to the centre, and, as the refractive

power is proportioned to the density of the medium, so the rays which pass

through and near the centre are brought to a focus sooner, and thus accord

with those which are refracted more externally, and thereby that defect is

obviated which occurs in lenses of uniform density.

Aberration from parallax may be thus explained. When the object

viewed is very distant, the rays of light from it may be considered as nearly

parallel ; but, when the object is very near, the rays from it diverge con-

siderably in their course to the eye. The effect of refraction on the distant

or parallel rays is to bring them to a focus very near the lens ; but the near

or diverging rays are collected into their focus at a greater distance from

it. The more remote the object, the nearer will the focus be to the lens,

and for every distance of an object there is a corresponding focal distance

behind the lens. If, therefore, the eye be adapted for vision at one par-

ticular distance, the images on the retina of objects at any other distance

ought to be confused, because the foci will be formed either before or

behind the retina. In the latter case this membrane will interrupt the rays

in their course, and in the former it will not receive them until they have

crossed each other in passing through their focus. This optical defect is

counteracted by a power which the eye possesses, named adjustment, or

accommodating itself to vision at different distances. The immediate agency

in this power is not exactly ascertained, but most probably it depends on a

vital energy of some of the textures in the globe. It has been ascribed by

some to the fibres of the lens being muscular, and capable of altering its

form, density, and distance from the retina ; by others to a change in the

convexity of the cornea, or to an alteration in the form of the globe by the

compression of the surrounding muscles, or to a change in the position of

the lens through the action of the iris and ciliary body, or through the

contraction or erection of the ciliary processes.

Chromatic aberration depends upon the fact that rays of white light are

composed of differently colored rays, red, orange, blue, &c., which are

partly separated or dispersed by refracting media, and, as some colored

rays are more refrangible than others, they will converge sooner ; thus blue

and violet are more refrangible than red or orange, and will sooner be

brought to a focus, and thus the distinctness of the image will be impaired

or confused, and fringed with different tints. This defect, which is termed

chromatic aberration, is obviated in the eye by the employment of several

refracting media, each of different density, and even of different chemical

composition. Thus the lens has two unequally convex surfaces, each of

which differs in density from its more central portions ; the cornea and

aqueous fluid form a refracting medium of different consistence from the

lens or vitreous humor, and it is probable that the dispersive power of these

may be disproportionate to their refracting effect, whereby an achromatic

combination is established in the eye, as is effected in optical instruments,

by combining lenses of different materials ; we are not, however, to con-

clude that the eye is perfectly achromatic.
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The two well known defects in vision, myopia and prcsbyopio., depend

either upon some peculiarity in the refracting media, or upon a deficiency

or weakness in the power of adjusting or accommodating the eye to vision

at different distances. Myopia, or near-sightedness, may be caused by too

great convexity of the cornea or lens, and is most common in early and

middle life ; the rays from a near object meet in their focus on the retina,

and produce a distinct image ; but the rays from a distant object, being

nearly parallel, are more easily brought to a focus, and, therefore, meet

before the retina, and only form undefined spectra upon it. The defect is

partly corrected by means of a concave glass of suitable curvature ; this

causes the rays to become more divergent ; therefore, they converge less

quickly, and form their focus upon the retina. Presbyopia, or far-sighted-

ness, is more common in old age, when the cornea and lens are less convex

than in youth; the rays from distant objects, being nearly parallel, are

refracted to a proper focus upon the retina ; but those from near objects

are not refracted soon enough, and, therefore, their forcus being formed

behind the retina, they do not form the image upon the nerve. This defect

is remedied by a convex glass, which will cause the convergence of the

rays from a near object, and bring them more rapidly to a focus, so as to

form the image upon the retina, instead of behind it.

PI. 131, fig. 17, anterior half of a section of the eyeball : a, sclerotic coat

;

5, lamina fusca; c, choroid coat; o?, pigmentum nigrum; e efi retina; g /i,

ciliary processes ]
i k l^ crystalline lens. Fig. 19, posterior half of the

same eye : a-G?, as in the preceding figure
;

e-h, retina ; ?, entrance of the

optic nerve. Fig. 19, retina: b, foramen centrale ; c, its yellow border;

d efi section of the optic nerve; g h i, three branches of the central ves-

sels. Fig. 20, anterior view of the retina and of the vitreous humor : a h,

retina ; c b, corona ciliaris about the lens ; c c?, lens ; d, foramen centrale

;

e e, blood-vessels of the retina. Fig. 21, exterior of the retina: 5, foramen

centrale ; c d, optic nerve
,

e f g, corona ciliaris of the vitreous humor

;

h i, arteries. Fig. 22, choroid coat : a &, optic nerve ; c-f, portion of the

sclerotic
;
g-k^ choroid coat ; m, long ciliary artery ; ?2, long ciliary nerve

;

0, long internal ciliary nerve
; p p, long and short vessels of the choroid

;

q q, ciliary nerves ; ?', 5, t, vasa vorticosa. Fig. 23, the same from the

other side : a 5, optic nerve ; c-f, sclerotic
; g h i, iris ; m, vasa vorticosa

;

71 Pj ciliary nerves. Fig. 24, inner surface of the retina : a, foramen cen-

trale ;
b b, folds of the retina ; c, arteria centralis ; c d e e, four branches of

do. Fig. 25, the vessels of the retina magnified. Fig. 26, distribution of

the vessels of the iris magnified: a b c, vasa vorticosa; /A, arteries of the

iris; k k, their retiform distribution ; m n, layer; / o, smaller circle of ves-

sels. Fig. 27, nerves of the iris magnified : e b, branches of the ciliary

nerves ; b b, distribution on the border of the iris. Fig. 28, vessels of the

iris and of the membrana pupillaris magnified. Fig. 29, lens of a newborn

child in profile
; fig. 30, lens of a child six years old

; fig. 31, do. of a grown
man

; fig. 32, section of a lens preserved in alcohol to show its laminated

structure; fig. 33, lens hardened by alcohol and split into several segments;

fig. 34, exfoliated lens
; fig. 35 a, three layers of a segment of a lens

; fig.
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35 h^ an exfoliating lens magnified, showing its tendency to divide into

three segments. Fig. 36 a o, iris, choroid, and pupillary membrane of a

seven months' foetus with their vessels magnified : ah c^ choroid ; d e, mem-
brana pupillaris; fg^ long ciliary artery; '*°^, vasa vorticosa of the choroid.

Fig. 37, the same figure nearly of natural size. Fig. 40, vertical section

of the left eye, the eyelids closed. Fig. 41, do. the eyelids opened. Fig.

42, outline references to the two preceding figures : a—H, upper wall of

the orbit ; M—Q, lower wall of do. ; R—V, dura mater ; w—z, forehead

;

rt-c?, eyebrows ; e-iv^ upper eyelid ; a-q^ lower eyelid ;
^
*"

", muscles of

the eye; ''''''', optic nerve; "*°'\ vessels and nerves of the eye; ">",

axis of the eyeball; ", its largest transverse diameter; ^®, centralis re-

tinae
;

*', sclerotic coat ; ^\ pigmentum nigrum ;
" ^''

", choroid coat ;

^^'
'',

portion of the choroid uncovered by the retina; ^^'", iris; ^^*«"j retina;
*'*°''^, lens. Fig. 43, horizontal section of the two orbits and of one eye:

a a /3 /3, frontal sinuses
; y 7, fat in the orbits : a ah h, section of the eth-

moid bone
;

c c, d d, e e, ethmoidal cells
; g, sella turcica ; h A, section of

sphenoid bone ; i i, sheath of the optic nerve ; k k 1 1, section of the zygo-

matic bone ; m m, section of frontal bone ; r r, optic nerve ; 5, external, ^,

internal rectus muscle ; u, eyeball of the right side ; t\ do. of the left in

section ; w w, sclerotic ; x x, the choroid
; y 3/, cornea ; z z z z, coverings

of the eye.

The remaining organ of sense, the tongue with its physiology, will be

more conveniently examined in connexion with the alimentary canaL We
proceed next to the consideration of the organs of respiration and voice.

VI. OEaANS OF RESPIRATION AND VOICE.

The larynx, trachea, and lungs, constitute an apparatus, by means of

wnich the oxygen of the atmosphere is introduced into the system and

carbonic acid gas is exhaled. They are at the same time adapted to the

production of sounds. We may even compare the lungs to the bellows of

a musical instrument, the trachea to the air pipe, and the larynx to the

tongue work.

1. The Larynx.

The larjmx surmounts the upper extremity of the respiratory passages,

with which it communicates below as it does with the pharynx above ; it

is composed of a complicated apparatus of several cartilages, muscles, and

ligaments, which constitute the organ of voice, and is suspended by muscles

and ligaments from the os hyoides.

1. The Os Hyoides consists of five parts. The middle, or body, is con-

cave posteriorly and convex anteriorly ; on each side a cornu passes off,

giving attachment to muscles above and below; and where each cornu
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joins the body, there is a small process called the appendix, which ascends

obliquely backwards, and gives attachment to the stylo-hyoid muscle and
ligament. When, as sometimes happens, this ligament is ossified, the os

hyoides becomes attached directly to the cranium.

2. Cartilages of the Larynx, Four true or perfect, and four false or

imperfect cartilages enter into the composition of the larynx. The former

are the thyroid, cricoid, and two arytenoid
;
the latter are the two corpora

euneiforma, and the appendices or cornicula of the arytenoid cartilages;

there is also one fibro-cartilage, the epiglottis.

The thyroid cartilage is placed at the anterior and lateral parts of the

larynx. It is composed of two broad lateral plates, connected in an anterior

median prominence, known as the pomum Adami or Adam^s apple^ and
larger in the male than in the female. The posterior surface of the pomum
gives attachment to the ligament of the epiglottis and to the chordae

vocales.

The cricoid^ or annular cartilage, forms the lower part of the larynx. The
inferior edge is nearly circular and horizontal, and gives attachment to the

first ring of the trachea; the superior margin is oblique, and separated from

the thyroid cartilage by the crico-thyroid ligament.

The arytenoid cartilages are situated vertically on the articulating sur-

faces on the upper and posterior border of the cricoid. The base of each

presents two processes, one for the attachment of the crico-arytenoid muscle,

the other for the insertion of the inferior chorda vocalis. The apex of each

arytenoid inclines a little backwards, and is surmounted by the appendix^

OTcormcidum. The internal or opposed sides of the arytenoid cartilages

are smooth, and covered by mucous membrane, so as to admit of their

approximation.

The epiglottis stands behind the base of the tongue, nearly erect in front

of the opening of the glottis, over which it can be bent almost horizontally,

so as to cover this opening during deglutition. In form it is somewhat

triangular or oval, so as to resemble a cordate leaf, with the edges slightly

curled.

The larynx is articulated or connected to the os hyoides by three hyo-

thyroid ligaments, one middle and two lateral. The thyro-arytenoid liga-

ments, or chordce, vocales^ are four in number, two on each side, a superior

and an inferior. The ligaments of the epiglottis are the thyro-epiglottidean^

the hyo-epighttidean^ and the frcenum epiglottidis. This latter, however, is

only a fold of mucous membrane, connecting the epiglottis with the tongue.

3. Muscles of the Laryxx. The muscles of the larynx are symme-
trical

;
they are found on the front, sides, and back part. Those on the fore

part are the thyro-hyoid and crico-thyroid ; those on each side are the thyro

and lateral crico-arytenoid ; the muscles of the back part are the arytenoid

and the posterior crico-arytenoid.

The openings of the larynx are two, the superior or the glottis, and the

inferior or the tracheal. The superior opening^ or the glottis^ is at the

lower and anterior part of the pharynx, behind the epiglottis and rather

beneath the tongue. It is of a triangular form, the base anteriorly formed
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by the epiglottis : tlie sides are composed of the arjteno-epiglottidean folds

of mucous membrane
;
and the apex, which is posteriorly notched or bifid,

is formed by the appendices of the arytenoid cartilages. The inferior open-

ing of the larynx is always free, and nearly a perfect circle, formed by the

lower border of the cricoid cartilage, which is connected to and continuous

with the trachea.

Intermediate between these two openings, and nearly midway within the

larynx, is a very remarkable slit-like narrowing of its cavity, named the

rima ghttidis. This, the seat of the vocal function, is bounded laterally by
the chordae vocales. Its form is variable, and depends on muscular action,

being subject to change in shape and size during every act of respiration,

voice, and speech. Immediately above the true chordae vocales, the larynx

presents on each side a lateral dilatation, called the ventricle or sinus of the

larynx. This space is bounded by the semilunar folds known as the false

or superior chordae vocales. From each ventricle the mucous membrane is

prolonged upwards in a thimble-like form, constituting a pouch, the sacculus

laryngis.

The arteries which supply the larynx are derived from the superior and

inferior thyroid, the former a branch of the external carotid, the latter of

the subclavian. The laryngeal nerves are four in number, a superior and

an inferior on each side.

PI. 129, Jig. 82, thyroid cartilage
; fig. 33, cricoid do.

; fig. 34, arytenoid

do.
; fig. 85, epiglottis

; fig. 36, section of the larynx : \ upper, ^, lower vocal

cord; ^, ventricle. Fig. 37, larynx from before: ', os hyoides ; ^, ligament

connecting the os hyoides with the thyroid cartilage ; ^, thyroid cartilage

;

*, ligament between the thyroid and the cricoid cartilage
;

^, cricoid carti-

lage. Fig. 88, larynx from behind : \ glottis and epiglottis ;
^' ^, ventricles.

PI. 127, fig. 5% transverse and oblique arytenoid muscles. Fig. 8, larynx

from the left side, one half of the thyroid cartilage removed : \ posterior

crico-arytenoid muscle ;
^, lateral do.

; % thyro-arytenoid muscle ;
", muscles

of the epiglottis.

2. The Teachea.

The trachea, continuous inferiorly with the larynx, is a tube composed

of from sixteen to twenty-six C-shaped cartilaginous rings, open posteriorly.

It commences opposite to the fifth cervical vertebra, and descends to about

the third dorsal, where it divides into two branches, called bronchi^ one of

which passes to each lung, and there again subdivides. The right bronchus,

shorter and broader, extends for an inch before it divides into three branches.

The left bronchus, about an inch longer, sinks into the lung on the left side,

below the corresponding pulmonary artery, and opposite the fifth dorsal

vertebra. The cartilaginous rings determine the shape and diameter of the

trachea, but do not lie in immediate contact, being separated and connected

by elastic fibrous ligaments, by which the elongation and contraction of the

tube are rendered possible. The posterior portion ofthe trachea corresponding
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to the gaps in the cartilaginous rings, is occupied by a layer of long yellow-

elastic fibre, a transverse muscular layer, and a mucous layer consisting of

basement membrane and epithelium. This posterior soft portion, in imme-

diate contact with the anterior of the oesophagus, readily yields to the pres-

sure of the food passing down the latter tube. The entire length of the

trachea amounts to about four or five inches, and on the exterior circum-

ference of the bronchi are seen numerous lymphatic glands filled with a

black pigment, and called glandulm hronchiales.

PL 129, fig. 37, trachea and its branches from before :
""^ trachea ;

'' *, car-

tilaginous rings ; ", yellow elastic fibres; '", right, '\ left bronchus, with their

ramifications. Fig. 88, posterior view of the trachea: *, yellow elastic fibres,

with their glandular granules ; ^, muscular layer, composed of transverse

fibres ;

*'
\ soft elastic longitudinal fibres, strengthening the mucous mem-

brane, ^

3. The Lungs.

The lungs, pulmones^ constitute two conical spongy and elastic bags,

occupying, with the heart between them, the cavity of the thorax. The

color of the lungs varies, in different parts and at different times, between

bright red and dark purple. Their weight amounts in the male to about

two and a half pounds, in the female to about two pounds. Each lung

forms a cone, w^ith the broad base resting on the diaphragm, the apex being

directed upwards. On the inner opposed faces of each lung is a shallow

depression into which the bronchi and vessels enter and emerge. The
right lung is divided by a fissure, nearly two inches deep, into three, and

the left into two lobes. Each lobe exhibits externally a great number of

small angular spaces, bounded by darker lines. Each bronchus, on reaching

the lungs, divides into as many branches as there are lobes, and these, enter-

ing the lobes, subdivide and bifurcate again and again, until the exceedingly

minute ramifications end in small air cells, which in the adult probably

communicate with each other. On inflating the lungs, these cells will

become dilated, and project on the surface in small mammillary or botryoidal

swellings. The bronchi, as they penetrate into the lungs, gradually lose

their cartilaginous element, until finally they consist of a soft membranous
tube, which ends in the cells above referred to, the number of Avhich has

been estimated at seventeen or eighteen hundred millions.

The pulmonary artery^ which conducts venous blood from the right

ventricle of the heart, follows all the ramifications of the bronchi, and on

the air-cells breaks up into a very delicate vascular plexus, from which the

fulmonary veins take their origin. The venous blood circulating through

this network of vessels absorbs oxygen from the air wdth which it is brought

into contact by means of the air vessels. It then changes color, giving up
a portion of carbonic acid and water. This change effected, it returns

through four veins, two for each lung, to the left auricle. These vessels

have nothing to do with the nourishment of the lungs themselves, this ofiice
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being performed by the small broncbial arteries wbicli proceed directly

from the aorta, and from independent plexuses in the lungs which yet com-

municate with those of the pulmonary artery. The returning bronchial

veins, too, lead partly to the superior vena cava and partly to the pulmonary

veins, so that there is always a small quantity of black blood mixed with

the arterial in the left auricle. The nerves destined to the lungs pro-

ceed from the vagus and sympathetic. The lungs have comparatively

little sensibility, as even in extensive pulmonary diseases but little pain is

felt.

PI. 130, jig. 4, larynx, trachea, pericardium, and lungs, from before

:

\ larynx ;
^, trachea ;

'' *, lungs ; ^, pericardium
; % superior vena cava

;

\ arteria innominata ; ^, left carotid artery ; ^, left subclavian artery.

The organs contained within the thoracic cavity are inclosed by three

completely closed serous sacs, the two pleurae and the pericardium. The
latter has already been described with the heart. Each pleura is a short

sac of a conical shape, and contains only the serous vapor it exhales

;

although the lung appears within the cavity, it is really external to it or

behind it. That portion of each which invests the lungs is called pleura

pulmonaUs, that connected with the parietes of the thorax being the pleura

costalis OT parietalis. The relations of the lungs to the pleura may be better

understood by supposing the latter at first to occupy the thorax exclusively.

They will then constitute two bags, in contact with each other by their

inner and opposed faces. If now the lungs are considered to be developed

on the outside of the opposed surfaces of each bag, they will force this out

towards the exterior, and finally connect each bag into two contiguous

laminae in contact with each other, the one the costal and the other the

pulmonary pleura. The small space left anteriorly and posterior to the

sternurn is called the anterior rnediastinura ; that posterior and in front of

the vertebrae is the posterior mediastinum. The space between the two,

the raiddle mediastinum^ contains the lungs and heart. The anterior medias-

tinum is wider superiorly and inferiorly than in the centre, and is somewhat

X-shaped ; the superior portion contains the origin of the sterno-hyoid and

thyroid muscles, and the remains of the thymus gland. The posterior

mediastinum is longer than the anterior, and includes the oesophagus, the

larger blood-vessels, and the thoracic duct.

PL 180, fig. 8, cross-section of the thorax to exhibit the course of the

pleurae : \ heart within its pericardium ;

^' ^, substance of the lungs ; *, right

pleura arising from the ribs and their cartilages ; it bends back along the

sternum, leaves the anterior mediastinum, ^, between it and the left pleura,

passes over the pericardium, embraces the pulmonary vessels, passes over

the lung, bends back again posteriorly, ', the posterior mediastinum being

formed between it and the left pleura as before.

1. The Thyroid Body or Gland is a large, soft, red mass, of a crescentic

shape, and lying on the trachea and sides of the larynx. It consists of two

large pyramidal portions, called lateral lobes, connected by a narrow slip,

the middle lobe or isthmus. The thyroid body is surrounded by a fine tissue

;

it is of a soft spongy texture, the cells containing a yeUow fluid. Four
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arteries, two from the carotid and two from the subclavian, are distributed

to it. Its proper function is not known, although some consider it to belong

to the secreting glands, while others with more probability suppose it to be

in some way concerned in sanguification. It is very subject to enlargement

by disease, constituting the affection called hronchocele or goitre,

2. The Thymus Body is another organ of ambiguous character, and only

in its highest state of development in the fcetus before birth. It occupies

the greater portion of the anterior mediastinum, and after birth decreases,

until by the time an individual arrives at puberty it will have almost entirely

disappeared. Some authors suppose its function to consist in the prepara-

tion of a fluid, like chyle, and fitted for foetal growth before birth, and before

chyle can be formed from food.

4. The Function of Eespiration.

The process of breathing consists of two distinct operations : inspiration^

by which the external atmospheric air is brought into contact with the

blood and yields up oxygen, and expiration^ in which the carbonic acid

formed in the combustion of the oxygen is exhaled together with other

gaseous matters. The chemistry of breathing is a consequence of these

physical operations.

Inspiration, or the drawing in of the breath, is produced by the expansion

of the thorax, by which a partial vacuum being effected, the air rushes into

the lungs and inflates them. A subsequent contraction of the parietes of

the thorax will cause the expulsion of the air thus introduced. The glottis

is connected with the pharynx, from which there are two ways for the air

to escape or enter, one through the nostrils, the other through the mouth.

It is more usual, however, when not otherwise influenced, to inspire through

the former and expire through the latter. At the instant of inspiration,

the thorax enlarges in all its dimensions ; the diaphragm is depressed or

drawn down, the ribs are raised and drawn outwards, this involving a

protrusion of the sternum. In expiration all parts return to their former

position. The muscles especially concerned in respiration are, the dia-

phragm, the intercostals, the levatores costarum, the scaleni, the serrati,

the sterno-cleido-mastoid, longissimus dorsi, and the subclavius. The abdo-

minal muscles are chiefly employed in expiration, but are assisted by the

quadratus lumborum and the triangularis sterni. There are, however,

other muscles concerned in respiration, especially such as fix the head,

neck, and back, for the better action of the first set. In children, the abdo-

minal muscles are more especially called into requisition, as shown in the

rise and fall of the abdomen in breathing. In adult males this rise and iaW

are seen in the lower part of the thorax, while in women it is the upper part

of the chest that heaves.

The entrance and escape of air are accompanied by a peculiar sound,

distinctly audible by applying a stethoscope to the chest. The normal

sound thus observed varies materially in diseases of the lungs and air
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passages, so that this instrument gives invaluable indications as to the

extent and nature of pulmonary disease.

Physical and chemical phenomena of respiration. The tension of the

gases in the air passages of the lungs varies according to the intensity of

respiration. In quiet breathing, this amounts to gV or ^'^ ofthe strength with

which the blood usually flows in the larger arteries. In feeble respiration

the amount is not more than half of this. These values increase with any

obstruction to respiration. The circumference of the thorax at the pit of

the stomach in full grown men, amounts during quiet respiration to from

\\ to i, rarely \\ of the length of the body. Each single aspiration con-

tinues longer than a contraction of the heart, and its duration increases

with age. The new born infant generally respires forty-four times in a

minute, the child of five years only twenty-six. From fifteen to twenty

years, twenty times; from twenty to twenty-five, eighteen times; from

twenty-five to fifty, sixteen or eighteen times. A mean act of respiration,

therefore, in the adult lasts from three to four seconds. These values are

of course subject to considerable variation.

The air introduced into the lungs is first brought to the temperature of

the body, whatever be the temperature of the external atmosphere. Again,

the air in the lungs is saturated with moisture, the amount dependent upon

the barometric pressure and the temperature. During respiration in a cool

atmosphere, the exhaled air must contain more moisture than the atmosphere

itself Consequently the blood loses more moisture in winter than in

summer, this difference, however, being equated by the greater loss by

perspiration during the latter season ;
in winter again, the amount of urine

discharged is greater. The amount of water lost depends upon the size of

the lungs. Adult men between seventeen and thirty-five years may lose

from i to ^1 pounds in twenty-four hours. The number of aspirations does

not seem materially to affect the result.

The composition of atmospheric air is pretty much the same in all

countries and during each season of the year, the variation observed being

exceedingly slight. Kecent experiments show that there are 20.81 parts

of oxygen and 79.19 of nitrogen by volume, and 22.01 of oxygen and 76.99

of nitrogen by weight. The amount of carbonic acid appears subject to

decided variation, although, under ordinary circumstances, it is exceedingly

slight. The air over the sea appears to contain less oxygen than that

above the land and along the coast ; and again, on the other hand, the air

(contained in snow is richer in this gas. According to some observers, the

amount of oxygen in the air of high mountains and deep mines is less than

the standard.

A series of carefully conducted analyses of expired air shows that the

oxygen is in much less proportion than in the atmosphere, while there is a

large amount of carbonic acid. This carbonic acid must therefore have

been formed in the system by the combination of oxygen with carbon of

the blood. The amount of oxygen absorbed is about 23 per cent. The

total amount of carbonic acid exhaled by a man within a given time may

be expressed either by weight or volume, or by the value of the carbon
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contained in it. 275 parts by weight of carbonic acid contain 75 parts of

carbon and 200 of oxygen. In one hour 10.572 grammes of oxygen are

consumed, that is. 38.764. grammes of carbonic acid are generated. This

amount varies greatly, however, with age, sex, and external conditions.

In males the carbonic acid exhaled regularly increases from eight to thirty

years of age ; from thirty to forty it is stationary
;
and from fifty to extreme

a^ce it f^oes on diminishino^. It is "greater in males than in females at all

ages beyond eight years. In females, nearly the same proportionate increase

goes on to the time of puberty, when the quantity abruptly ceases to

increase, and remains stationary as long as menstruation continues, again to

increase when this ceases. The more robust the individual, the greater is

the amount of carbonic acid given off.

Although the volume of the nitrogen taken into the lungs remains nearly

the same, yet there is a constant absorption and exhalation of this gas.

The amount is somewhat greater in summer than in winter. There is

usually some organic matter contained in exhaled air, either chemically or

mechanically, as sulphuric acid is reddened by being breathed through for

a considerable time.

The reaction which takes place between the air and the blood is one of

simple endosmose and exosmose. If the blood come to the lungs charged

with carbonic acid, and is exposed in their cells to the influence of atmo-

spheric air, which is a mixture of oxygen and nitrogen, the carbonic acid

will pass out, to be replaced by oxygen and nitrogen. The quantity of

oxj^gen which enters will be much greater than that of nitrogen, owing to

the superior facility with which oxygen passes through porous membranes.

If the venous blood contain nitrogen as well as carbonic acid, it also will

pass out, to be replaced by oxygen. The relative amount of these several

interchanges of gases will be subject to continued variation from secondary

causes. The combination of oxj^gen with carbon, to form carbonic acid,

takes place not only in the lungs, but throughout the whole system, and this

combustion is attended with the evolution of a considerable amount of heat.

To this is mainly to be ascribed the animal heat of the body, which in man
amounts at a mean to about 100° F.

YIL ORGANS OF DIGESTION.

(SPLANCHNOLOGY.)

The daily wear and tear of life, involving the destruction of life in indi-

vidual atoms of the body, the loss of matter in the secretions and excretions,

and the necessity of supplying fuel to keep up the temperature of the body,

all require the constant introduction of fresh organic matter to supply the

waste. A wise Providence has imparted to us certain sensations, known as

hunger and thirst, by means of which we are enabled to ascertain when
solid and liquid food is required. The various alimentary substances are

taken into the mouth and masticated by the teeth, then carried to the
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stomacli after having been mixed with the salivary secretion. In the sto-

mach, the food is acted on by the gastric juice, and reduced to a pulpy mass

termed chyme. Passing out of the pyloric orifice, the chyme enters the

small intestines, and after having been mixed with the juices secreted by the

pancreas and liver, becomes converted into chyle, and a residuum. The
former is taken up by the lacteals, and ultimately poured into the descend-

ing current of venous blood; the latter passes in the form of excrement.

Such are the general changes which take place, to be more fully described

hereafter.

Such substances are alone adapted for purposes of nutrition as contain

water, and a greater or less amount of organic matters capable of mixing

with the fluids of the body. Certain nations, indeed, forced by custom or

by necessity, devour mineral matters, as the Otomacs and Guamos in Guinea,

who eat a clay, the inhabitants of New Caledonia, who mix a certain earth

with their food, and the Laplanders, who in time of scarcity consume the

bergmehl, tripoli, &c. ; but these contain a small amount of organic matter,

being composed almost entirely of the shields of infusoria. A long con-

tinued use of these substances is, however, exceedingly pernicious. Proper-

food must contain organic matter in a form capable of being assimilated by
the digestive organs, and must include all the elements of the body. For

this reason, starch and sugar cannot alone sustain life for a great length of

time, owing to the absence of the necessary nitrogen, sulphur, phosphorus,

and lime ; . and some substances even which fulfil these conditions may be

incapable of supporting life. Thus, the fibrine of the blood contains most

of the necessary elements, yet a dog fed exclusively upon it soon dies. The

same applies to the gelatine from boiled cartilage and bones, tendons and

ligaments. A well regulated alternation in the character of food consumed

is imperatively required by the system. Thus the coagulated white of egg,

when mixed with other substances, is exceedingly nutritious, yet animals

cannot live upon it exclusively for any great length of time without danger

to life. The same principle holds good in respect of the exclusive use of

meat or of any other food.

The organs of digestion consist of an uninterrupted alimentary canal

extending from the lips to the anus, and of numerous glandular bodies

placed along its track, and pouring into it their secretions. This canal is in

three portions, a superior, middle, and inferior, constituted by, first, the

mouth, pharynx, and oesophagus
; second, the stomach and small intestines

;

and third, the large intestine. The glandular organs are the salivary glands,

the pancreas, the liver, and the spleen.

1. Organs of Mastication and Deglutition.

1. The Mouth. The mouth, or cavum ori, is bounded anteriorly by the

lips, superiorly by the hard and soft palate, laterally by the cheeks, inferiorly

by the tongue and mucous membrane reflected from it to the gums
;
pos-

teriorly it communicates with the pharynx ; this opening is named the
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isthmus faucium, is bounded above by the velum and uvula, below by the

tongue, on each side by the arches of the palate.

The anterior part of the palate, or hard palate, is formed of the palate

plates of the maxillary and palate bones, covered by mucous membrane

and glands ;
the posterior part of the palate, or soft palate^ or velum pendu-

lum, consists of a dense aponeurosis, and of several muscles and glands,

inclosed in mucous membrane.

The cheeks are formed of mucous membrane, covered by the buccinator

and a quantity of fat ; several small mucous glands lie between the mem-
brane and this muscle, and towards the upper and back part on each side

we perceive the small opening of Steno's duct.

The lips are composed of integuments with more or less of fat, muscles,

vessels, nerves, glands, and mucous membrane. The skin is delicate and

vascular, particularly at the red bordei-s, where it is continuous with the

mucous membrane of the mouth. The cuticle is continued over the latter

to line the whole cavity as a very fine epithelium. The muscles are, the

orbicularis oris, with which the fibres of many others (already described)

intermingle. The arteries of the lips are the coronary vessels, assisted by

their inosculations with branches of the internal maxillary artery. The

sentient nerves are derived from the infra-orbital and dental branches of

the fifth, and the motor from the seventh pair. The labial glands are very

numerous ; they are rounded and pale, and are situated in the submucous,

loose cellular tissue, at some distance from the red border. The mucous

membrane is continued from each lip to the alveolar processes of the

maxillae, and forms in the centre of each a small fold or fraenum ; this is

larger in the upper than in the lower lip.

The mouth is lined throughout by mucous membrane, Avhich is continu-

ous with the cutis on the lips, and extends posteriorly through the pharynx,

whence it ascends to line the nares, the Eustachian tube, and tympanum,

on each side, and descends to line the oesophagus and larynx ; it is also

continued into the ducts of the sublingual, submaxillary, and parotid gknds
;

as it is reflected from one surface to another, it forms folds or fraena, as

between the lips and alveoli and beneath the tongue ; at the sides of the

fauces, also, it forms two semilunar folds on each side, called the pillars or

arches of the palate ; these folds inclose muscular fibres, which we shall

examine afterwards.

On looking into the mouth, either in the living or dead subject, the

following objects strike the attention: inferiorly, the tongue and inferior

teeth ;
laterally, the cheeks

;
posteriorly, the back part of the pharynx

;

superiorly, the superior teeth, the hard and soft palate, from the centre of

the latter the uvula, and from the sides, the pillars or arches descending to

the tongue and pharynx; in the recess between these pillars on each side,

the tonsils or amygdala are also seen
; lastly, if the tongue be drawn forward,

the epiglottis comes into view.

PL 129, Jig. 30, cavity of the mouth: ', palate ;
', velum palati; ', uvula;

*, arch of the palate to the mucous membrane of the pharynx
; \ arch to the

tongue; % tonsil; ', tongue; \ epiglottis, and beneath this the pharynx
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opened. Fig. 31, pharynx opened from behind, showing the posterior part

of the fauces: \ internal pterygoid muscle; '\ stylo-pharyngeal muscle;
"'

*, posterior nares ; ^, velum palati with the uvula ;
^' \ its two crura

to the tongue ; between them the depression for the tonsils, ® ; ^, isthmus

faucium
;

'°, base of the tongue ; ", opening of the larynx ;
^""^ posterior wall

of the larynx ; ", portion of the trachea.

2. The Tongue, though somewhat triangular, is of a very variable shape;

its base, thick and broad, is connected to the epiglottis and to the palate by
folds of mucous membrane (the former are the fraena of the epiglottis, the

latter are the arches of the palate), and to the os hyoides and inferior

maxilla by muscles, to the latter also by a mucous fold, the fraenum linguae;

tne apex is thin and unattached ; that portion between it and the base is

named the body of the tongue
;

all the upper surface, the sides, and about

one third of its inferior surface, are covered by mucous membrane, which

is very rough superiorly, from the number of papillae that project through

it ; anteriorly, these papillae are small, conical, and connected with the

terminations of the nerves of taste
;
posteriorly they are large, round, fungi-

form, lenticular, and very irregular; these are small glands which open on

the mucous surface
;
near the epiglottis these glandular papillae are often

observed to have a peculiar arrangement, like the letter Y, the concavity

turned forwards ; these are of a conical form, the apex attached in a little

membranous cup or calyx ; behind the apex of this angle a deep depression

(foramen coecum) is observable ; this contains some mucous follicles. A
superficial groove or raphe runs along the dorsum or top of the tongue ; one

more distinct exists along the inferior surface ; and a cellulo-ligamentous

line divides it mesially into two symmetrical portions. This line is more

distinct near the base ; in some animals it is very dense and even bony ; in

paralysis one side only of this organ is frequently found affected. The

substance of the tongue is composed of adeps blended with numerous mus-

cular fibres derived from the stylo, hyo, genio-hyo-glossi, and lingualis

muscles, and of many other fleshy fibres which do not properly belong to

any of these; two large arteries (lingual) and six considerable nerves (the

gustatory, the lingual and the glosso-pharyngeal, on each side) supply this

organ. The tongue is not only the organ of taste, but by its great mobility

it assists in speech, in suction, and in deglutition. The fifth pair of nerves

endow the tongue with sensation and with the sense of taste, the ninth with

mobilit}^, and the eighth supply its base with sensation, and connect the

motions of this organ with those of the pharynx and stomach.

PL 129, fig. 27, dorsum or top of the tongue : ', foramen coecum ;

^' ^, fun-

giform papillae of the tongue ;
^' ^ ^'

', conical papillae ;
"' *' "'

", series of filiform

papillae ;
^, mucous gland of the base of the tongue

;

^' ^' % folds of the mucous

membrane to the epiglottis.

PL 127, fig. 4, hyoid muscles of the right side : ', anterior ; '', posterior

belly of the digastric muscle
; \ mylo-hyoid muscle

;
% stylo-hyoid do.

;

', stylo-glossus muscle
;
% stylo-pharyngeal do.

; \ sterno-hyoid do.
; % omo-

hyoid muscle
; % thyro-hyoid muscle ;

'", sterno-hyoid muscle. Fig. 7,

muscles of the tongue : *, stylo-glossus ;
'\ hyo-glossus

; % lingualis
;

", lower
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end of the genio-glossus
; \ its anterior, and ", its posterior fasciculus

; %

median line of the tongue.

3. The Teeth. The teeth are small, hard bones, thirty-two in number

in the adult, sixteen in each jaw ; their form is generally conical, the apex

in the alveoli. In each tooth we distinguish the crown, neck, and root. The

crown is external to the alveolus
;

it has no periosteum, but is covered by a

firm, white, vitreous substance, named enamel. The neck is surrounded by

the gum, and the root is firmly held in the alveolus by a mode of connexion

called gomphosis ; it is covered by the periosteum which lines the alveolus,

and which is reflected upon it from the point to the neck. The root or fang

of each tooth is perforated by a small hole for the nutrient nerve and ves-

sels. The teeth are divided into three classes, the incisores, the canini, and

the molares.

The incisores are four in each jaw. The crown of these is sharp and

wedge-shaped, convex before, and thickly covered with enamel. The neck

is constricted, and the root is conical, but flattened on each side. Those

in the upper are stronger and larger than those in the lower jaw ; the

former are broader
;
their edge is like a chisel, cut off posteriorly

;
the latter

are more vertical, and bevelled off anteriorly; they are not so sharp as

those in the upper jaw ;
their roots are larger. The middle incisors in the

upper jaw are much larger than the lateral, but in the lower the lateral are

a little larger than the middle.

The canine teeih^ or cuspidati^ are two in each jaw, or one on each side of

the lateral incisors. The crown is conical, a little blunt, convex before

;

their root is single, but very long, and larger than those of the incisors,

flattened at the side, and grooved. Their alveoli are often very prominent.

The grinders^ or molares^ are twenty in number, ten in each jaw. The

crown of these is broad and irregular ; the roots are more or less divided.

The two first molars on each side in each jaw are called hicuspidati^ and

are of an intermediate size between the canine and posterior molars.

They have only two tubercles on the crown, which is rather round. The

fangs in some are single, but usually double ; the lower are smaller than the

upper, and the tubercles on the crowns are not so deeply separated. The first

lower bicuspid frequently wants the inner tubercle, and resembles a canine.

The posterior grinders are the true molars or midticuspidah] three on each

side in each jaw. These are large ; the crown is somewhat square, has four,

and sometimes five tubercles ; the neck is thick and round
;
the root has

three or four divisions, and each is perforated by a small hole. The
crowns of the lower are rather larger than those of the upper ; the latter

are vertical, but the former are inclined a little inwards. The fangs of the

lower are usually two, but very broad and strong, placed anteriorly and

posteriorly, often much curved, flattened before and behind, grooved and

often bifid. The first and second upper have usually three roots, one

internal, two external ; sometimes they have four. The first molar is gene-

rally the largest ; the last, or dens sapientioe, is the smallest ; its crown is

short, and has only three tubercles, two external and one internal. The
root, though often single, is grooved, and sometimes presents three partial
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divisions in tlie upper and two in the lower. These last teeth, however,

are very variable as to size and other characters, and occasionlly are not

protruded, particularly in the upper jaw.

Every tooth, when divided, presents an external shell or cortex, and an

internal cavity which extends beneath the crown, partly corresponding to it

in form, and contracts as it descends through the root into a fine tube, which

ends in a minute foramen. In the young and growing tooth this cavity is

large, and contains a soft, vascular pulp or bulb
;
in the course of time it is

much diminished by surrounding osseous or ivory deposit, and in the adult

or aged contains little more than a vascular lining membrane. The walls

of this cavity, though very firm, are perforated by numerous minute pores,

which lead into the solid texture of the tooth. The substance of a tooth

consists of three elements: enamel, ivory or dentine, and crusta petrosa or

cement. The enamel covers the crown ; the ivory forms the greater por-

tion of the body and root; and the crusta, in the form of a thin lamina,

invests the root only, though, according to some, it is also prolonged over

the crown and enamel.

The teeth make their appearance at a very early age of the foetus,

although requiring a long time for their full development ; it is not till the

sixth or seventh month after birth that the two middle incisors of the lower

jaw come out. The remaining incisors follow at intervals of from four to

six weeks ;
first the two median upper ones ; then the two exterior lower,

and lastly the two exterior upper. The upper and lower anterior molars of

each side of the jaw next make their appearance, followed by the canines,

and finally by the posterior molars. At the end of the second year the

child has twenty teeth. These are called milk teeth, from making their

appearance during the period of suckling. The incisive and canine milk

teeth are smaller than the permanent ; the posterior molars on the other

hand are larger. About the seventh year the milk teeth fall out and are

replaced by the permanent, in nearly the same order as that of their first

appearance. After all the incisors are changed, the anterior and posterior

temporary molars are successively shed, and replaced by the permanent

bicuspids ; the canines are not changed before the tenth or eleventh year.

After the twelfi:h or thirteenth the second permanent molars appear, and the

last or dentes sapientiae (wisdom teeth) seldom before eighteen or twenty,

and occasionally at a much later period.

PI. 123, fig. 18, the teeth of both jaws from before. Fig. 19, do. from

the side. Fig. 20, the lower jaw of a child four years old with the milk

teeth and their sockets. Fig. 21, the same for the upper jaw. Figs. 22

and 23, upper and lower jaw opened, with the milk and permanent teeth in

their sockets or alveoli. Fig. 24, dental sac of a milk tooth with its vessels.

Fig. 25, do. of a permanent tooth. Fig. 26, vertical section of the tooth

cavity contained by the sac. Fig. 27 «-e, the teeth of the right upper jaw

of a foetus of about eight months. Fig. 28 a-e, teeth of a newborn child.

Eig. 29 a-e, teeth of a child of four years. Fig. 30, second set of upper

jaw teeth of a four years' old child seen from within. Fig. 31, do. from

below. Fig. 32, teeth of a child at seven years : A, milk teeth ; B, per-
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manent teeth. Fig. 33, teeth of a grown man. Fig. 34, the posterior molar

or wisdom teeth.

4. The Palate. The palate is composed anteriorly of the palatine pro-

cesses of the superior maxillary and palatine bones, covered above by the

mucous membrane of the nose, and below by the lining membrane of the

mouth. This portion is the hard palate, and separates the mouth from the

nose. Behind it is a membranous portion called the soft palate, which

partially separates the mouth from the upper part of the pharynx. The
portion of the lining membrane of the mouth which covers the hard palate

has a hard cartilaginous feeling, and is not so sensitive as the other parts.

It has a ridge in its centre just below the middle palatine suture, and from

each side there are transverse ridges extending to the alveolar processes.

This arrangement is more evident anteriorly. Beneath this membrane,

especially at its posterior part, the muciparous glands are very abundant

and close set.

The soft palate, velum palati^ is continuous with the posterior margin of

the hard palate, and is stretched across the back part of the mouth from

one side to the other and obliquely downwards and backwards. Its free

inferior margin offers in its centre a projection about half an inch or more

in length, and called the uvula. From each side of the latter there proceed

two crescentic doublings of the lining membrane of the mouth called the

lateral half arches of the palate. Of these the anterior is the more distinct.

The tonsils are contained in the depression between these two duplicatures.

The muscles of the palate are, first, the constrictor isthmi faucium^ arising

from the middle of the soft palate, and inserted into the side of the tongue

near its root. It tends to close the opening between the mouth and the

pharynx. Second, the palato-pharyngeus^ a small fasciculus within the

duplicature forming the posterior lateral half arch. Extending between the

soft palate and the pharynx, it serves to draw the former downwards.

Third, the circumflexits or tensor palati behind the pterygoid process of the

sphenoid bone. It spreads out or extends the palate. Fourth, the levator

palati on the inner side of the last.* It arises from the point of the petrous

bone, and attached to the soft palate, draws it upwards. Fifth, the azygos

uvuke, in the centre of the soft palate and of the uvula. It arises from the

])osterior pointed termination of the middle palatine suture, and serves to

draw the uvula upwards, and to diminish the vertical breadth of the soft

palate.

PL 127, Jig. 5, muscles of the palate and posterior side of the pharynx

:

', levator palati; ^, tensor palati; ^'^', azygos uvula3; *, giosso-palatine mus-

cle ; \ constrictor isthmi
; % posterior crico-arytenoid muscle ; ', transverse

and oblique arytenoid muscles. Fig. 6, palatine muscles : \ external ptery-

goid; ", levator palati; '•'', tensor palati ; ^, azygos uvuloe; % upper end of

the constrictor isthmi.

5. Glands of the Mouth. The principal glands of the mouth are for

the purpose of secreting saliva, a substance essential to the proper mastica-

tion, deglutition, and digestion of food. They consist of the parotid, the

submaxillary, and the sublingual.
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The parotid gland is the largest, and, like the rest, of a pink color. It

fills up the cavity on the side of the head between the mastoid process and
the ramus of the lower jaw, extending beyond the edge of the latter, so as

to cover the posterior margiu of the masseter muscle. It reaches vertically

downwards from the zygoma above to the angle of the jaw below. It has

no appropriate capsule, but is covered \>j the processes from the superficial

fascia of the neck. Its duct, called the duct of Steno^ traverses the outer

face of the masseter muscle, in a line drawn from the lobe of the ear to the

tip of the nose. It is about the size of a crow-quill, and perforates the pos-

terior part of the buccinator muscle so as to have its oral orifice opposite

the second large molar tooth of the upper jaw. A small accessory gland is

sometimes found between this duct and the zygoma.

The submaxillary gland is about one third the size of the parotid, and is

so situated as to be bounded externally by the body of the lower jaw,

superior^ by the mylo-hyoid muscle, and inferiorly by the tendon of the

digastric. Its duct (ductus Whartonianus) terminates by a small projecting

orifice on the anterior margin of the frsenum of the tongue.

The sublingual gland is an oblong body, visible on turning up the tongue,

where it is seen as a projecting ridged substance on the under surface of

the tongue. Instead of a single excretory duct, it has several, sometimes

twenty. Occasionally, several of them are collected into one or two prin-

cipal trunks {ductus Riviniani)^ which open either directly into the mouth

or into the duct of Wharton. The position of the salivary glands is such

that they are pressed upon during mastication, by which means their

salivary secretion is expressed. All consist of a congeries of smaller glands

or lobes and lobules. The arteries which supply them are branches from

the external carotid. Their nerves come from the fifth pair, and from the

portio dura.

The tonsils^ or amygdala^ situated one on each side, between the half

arches of the palate, constitute a series of mucous glands of irregular figure.

They are very vascular, and secrete a viscid fluid, which serves to lubricate

the food in its downward passage.

PI. 129, fig. 29, salivary glands: \ sterno-cleido-mastoid ; ^^ masseter

muscle; ^, parotid gland; \ accessory parotid; ', single glandules distri-

buted about its duct near the end
; % genio-glossus

; % mylo-hyoid ;
^, exter-

nal, ®, internal portion of the submaxillary gland; ", ductus Whartoni;

'\ upper maxillary ganglion ;
", sublingual gland.

6. The Pharynx is a large membranous cavity, placed between the

cervical vertebrae and the posterior part of the nose and mouth. By means

of numerous attachments on all sides, it is prevented from collapsing, and

it is drawn up and down in the movements of the tongue and larynx. It

consists of three coats, an external, formed by three muscles, the constric-

tores pharyngis^ inferior^ medius, and superior; an intermediate pharj^ngeal

aponeurosis ; and the internal or lining mucous membrane. This mucous

membrane is continuous with that of the mouth, nares, and Eustachian tube,

and is continued inferiorly as a lining to the larynx and trachea in front

and to the oesophagus behind. It is studded with numerous mucous glands.
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On opening the pharynx from behind, we may observe seven apertures

leading from it in different directions : in the upper or nasal portions there

are the two posterior nares, and on the side of each of these there is the

opening of the Eustachian tube ; below the velum palati there is the isthmus

faucium or posterior opening of the mouth ; below and behind the tongue

is the opening of the glottis ; and, lastly, we have the termination of the

pharynx in the oesophagus.

7. The (Esophagus is the tube in front of the spine, and behind the

trachea, which conducts food from the pharynx to the stomach. When
inflated, it is of cj^lindrical shape, about an inch in diameter, and nine or

ten inches long, widening towards the stomach. Like the pharynx, it con-

sists of three coats, an external or muscular, a middle or aponeurotic, and

an internal or mucous.

8. Physiology of Mastication and Deglutition. The first step in the

reduction of food taken into the mouth is its mastication, and the addition

of salivary matter to the divided particles. Mastication evidently is of great

importance in preparing the substances to be afterwards operated on for the

action of their solvent ; and it exactly corresponds with the trituration to

which the chemist would submit any solid matter, that he might present it

in the most advantageous form to a digestive menstruum. The complete

disintegration of the alimentary matter, therefore, is of great consequence

;

and, if imperfectly effected, the subsequent processes are liable to derange-

ment. This derangement we continually meet with ; for there is not, per-

haps, a more frequent source of dyspepsia (difficult digestion) than imperfect

mastication, whether resulting from the haste with which food is swallowed,

or from the want of the proper instruments. The disintegration of the food,

by mechanical reduction, is manifestly aided by insalivation ; it is doubtful,

however, to what degree the saliva has any chemical effect upon it.

When the reduction of the food in the mouth has been sufficiently accom-

plished, it is carried into the oesophagus by the action of deglutition. The

first stage in the process is the carrying back of the food until it has passed

the anterior palatine arch ; this, which is effected by the approximation of

the tongue and palate, is a purely voluntary movement. In the second

stage the tongue is carried still further backwards, and the larynx is drawn

forwards under its root, so that the epiglottis is pressed down over the rima

glottidis. The muscles of the anterior palatine arch contract after the

morsel has passed it, and assist its passage backwards ; these, with the

tongue, cut off completely the communication between the fauces and the

mouth. At the same time, the muscles of the posterior palatine arch con-

tract in such a manner as to cause the sides of the arch to approach each

other like a pair of curtains, so that the passage from the fauces into the

posterior nares is nearly closed by them ; to the cleft between the approxi-

mated sides the uvula is applied like a valve. A sort of inclined plane,

directed obliquely downwards and backwards, is thus formed, and the mor-

sel slides along it into the pharynx, which is brought up to receive it. Some
of these acts may be performed voluntarily, but the combination of the

whole is instinctive. The third stage of the process, the propulsion of the
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food down the oesopliagus, then commences. This is accomplished in the

upper part, by means of the constrictors of the pharynx ; and in the lower,

by the muscular coat of the oesophagus itself When the morsels are small,

and are mixed with much fluid, the undulating movements from above

downwards succeed each other very rapidly
;
this may be well observed

in horses whilst drinking ; large morsels, however, are frequently some time

in making their way down. Each portion of food and drink is included in

the contractile walls, which are closely applied to it during the whole of its

transit. The gurgling sound which is observed when drink is poured down
the throat of a person in articuh mortis is due to the want of this contrac-

tion. The whole of the third stage is completely involuntary. The usual

peristaltic movements of the oesophagus are reversed in vomiting; and this

I'eversion has been observed even after the separation of the stomach from

the oesophagus, as a consequence of the injection of tartarized antimony into

the veins. At the point where the oesophagus enters the stomach, the

cardiac orifice of the latter, there is a sort of sphincter, which is usually

(ilosed. This opens when there is a suf&cient pressure on it, made by accu-

mulated food; and afterwards closes, so as to retain the food in the stomach.

The opening of the cardia is one of the first acts which take place in vomit-

ing. Whe7i the sphincter is paralyzed by the division of the pneumogastrie

nerve, the food regurgitates into the oesophagus.

2. Organs of Assimilation.

The organs concerned in digesting the food, after it has been masticated

and swallowed, are the stomach and intestines, assisted by various glands.

We shall precede the detailed description of the viscera of the abdomen,

by a brief reference to its regions, as established by authors. The abdomen

is the largest cavity in the body ; it is of an oval form ; its capacity, and in

some degree its figure, differ at different ages, and in different subjects; it is

bounded superiorly by the diaphragm, anteriorly and laterally by the ab-

dominal muscles, inferiorly by the true and false pelvis, and posteriorly by
the lumbar vertebrae, the crura of the diaphragm, and the psoae and the qua-

drati lumborum muscles. Although the expression " cavity of the abdomen"

is in common use, it is not correct ; for during life there is no cavity, as the

diaphragm and abdominal muscles, by their alternate action, keep up such a

constant and uniform pressure on the viscera, that these and the parietes

are always in perfect contact. The abdomen contains the peritonaeum and

the organs of digestion ; the kidneys, renal capsules, and ureters ; also the

lacteals or absorbent vessels, with their glands, and the thoracic duct, the

sympathetic nerves, the aorta, vena cava, and the numerous branches of

these vessels. The abdomen is generally divided by writers into nine, but

by some into twelve regions ; by drawing two transverse lines, one between

the extremities of the cartilages of the ninth or tenth ribs, and the other

between the anterior superior spinous processes of the ossa ilii, we may
define three regions : the epigastric above, the umbilical in the middle, and
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the hypogastric holow ] and then, by drawing a vertical line on each side,

from the extremity of the eighth or ninth rib to the centre of Poupart's hga-

ment, or a little external to it, we shall subdivide each of these regions into

three f)arts: the three divisions of the epigastric region are the epigastrium^

or scrobiculus cordis, in the centre, and the right and left hypochondriac

regions^ on either side. The epigastrium is immediately below the ensiform

cartilage, and the hypochondriac regions are covered by the false ribs ; the

lateral portions of the umbilical division are the lumbar regions ; the middle

of the hypogastric region is the hypogastrium ; and the lateral portions are

the iliac regions. The lower part of the hypogastrium is called by some the

pubic region^ and the lower part of each iliac division is called inguinal

region^ or more properly spermatic (the term inguinal being commonly
applied to the upper and anterior part of the thigh), and contains the iliac

vessels, and in the male the spermatic cord, and in the female the round

ligament of the uterus. These divisions are somewhat arbitrary, there

being no natural or fixed boundaries to these several compartments.

1. The Stomach. The stomach is the most dilated portion of the alimen-

tary canal, its capacity, however, being very variable. It is placed between

the oesophagus and the duodenum, continuous with both, and is held in its

place in the abdomen by the omentum and oesophagus. When distended,

the stomach exhibits a somewhat conical figure, the base to the left side, the

apex to the right, the intermediate portions being somewhat curved. It

then presents two extremities, the left and the right ; two orifices, the car-

diac and pyloric ; two surfaces, an anterior and a posterior ; and two edges,

the lesser or concave, and the greater or convex. The left^ or splenic

extremity^ is very large ; the right, or pyloric, is much smaller, being cylin-

drical and convoluted like an intestine, and is distinguished from the duode-

num by the circular contraction of the pylorus, to the left of which the

stomach is often found dilated towards the convex border, into a little sinus

called antrum pylori. The cardiac oesophageal orifice is the highest point

of the stomach, and is connected to the diaphragm by the peritonaeum. The

pyloric orifice is between the stomach and the duodenum. It lies to the

rigiit side of the spine, and is usually in contact with the liver and gall

bladder. The anterior surface of the stomach is below the xiphoid carti-

lage, looking upwards and forwards. The posterior surface looks back-

wards and downwards, forming the front of the bag of the omentum. The

lesser^ or concave edge, looks backwards and upwards towards the spine.

The greater, or convex edge, looks forwards and downwards towards the

colon.

The stomach is composed of three proper tissues : a serous, a muscular,

and a mucous. These are connected together by lamince of cellular mem-

.brane. The serous or peritonceal coat is derived from the lamina of the

lesser omentum, separating at the lesser curvature, and uniting along the

convex edge to form the great omentum. It does not adhere throughout,

but leaves spaces, allowing the distension of the stomach and the passage of

blood-vessels. The muscular coat consists of three layers ; the first, or super-

ficial, is longitudinal, continued from the longitudinal fibres of the oesopha-
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gus, and extending towards the duodenum. The second layer consists of
fibres running circularly in nearly parallel rings, beginning at the left

e^ctremity. The third set of fibres take a very irregular or oblique direction,

and appear as a continuation of the circular fibres of the oesophagus. The
internal or mucous coat, also called villous, from its velvety appearance, is

continuous with that lining, the oesophagus, and duodenum. When fresh

a,nd healthy, it is of a rosy or pinkish color. It is always thrown into folds or

wrinkles, some of which are nearly parallel to the long axis of the stomach,

and thus permit the distension of this organ
; other folds intersect these, so

as to cause an areolated appearance. At the cardiac orifice this membrane
is folded longitudinally, and somewhat festooned. Corresponding to the

pylorus is a circular fold, with a small aperture in the centre, the pyloric

valvcj encircled by a strong band of sphincter fibres ; during life, when the

sphincter acts, it can effectually separate the stomach from the intestine.

When the stomach and duodenum are inflated and dried, the valve will be
seen to present an appearance not unlike that of the iris. On carefully

cleaning the inside of the stomach from all mucus, it will exhibit numerous
projecting papillae, and between them small pits or depressions, studded with

minute holes. These pits are more or less circular, and most distinct

towards the pyloric orifice ;
they secrete the gastric juice, the mucus being

probably furnished by the papillse.

The stomach is freely supplied with blood from the coeliac axis ; the

coronary and epiploic arteries, with the vasa brevia, inclose it in a network

of inosculation. The numerous large veins enter into the portal system.

The eighth nerves expand on its surface, and form a plexus round the car-

diac orifice. Numerous nerves also are derived from the solar plexus of the

sympathetic.

The mucous coat of the stomach secretes the peculiar anti-putrescent and

powerfully solvent liquid known as the gastric juice. By its action, aided

by the temperature of the body and the motion of the stomach, food intro-

duced through the oesophagus is, after a time, converted into a grey pulpy

mass termed chyme. It is probable that the saliva (mixed with which the

food comes to the stomach) performs an important part in the operation of

digestion.

2. The Duodenum is the next portion of the alimentary canal. It is so

named from its length (from eight to nine inches), being about equal to the

breadth of twelve fingers. This is the first and shortest, but most dilatable

division of the small intestine ; it extends from the pylorus to the root of the

mesentery, where the jejunum commences. The superior transverse portion

ascends from the pylorus backwards and to the right, where it makes a sud-

den or acute turn, and the middle or perpendicular portion then descends in

front of the right kidney as low as the third lumbar vertebra ; here it makes

a second turn, from which the inferior transverse portion extends obliquely

across the spine. The biliary and pancreatic ducts perforate the inner side

of the perpendicular division of the duodenum. These pass through its

coats very obliquely, and open into the intestine, sometimes separately,

sometimes together, on a small papilla opposite the inferior angle. In the
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duodenum, the process of digestion is completed ; the chyme is mixed with

the bihary and pancreatic juices, and a separation takes place between the

chyle and the excrementitious matter.

3. Thp: Jejunum and Ileum Intestines are partly concealed by the

omentum. There is no exact division between these two portions, the upper

two fifths being named jejunum, and placed higher in the abdomen than

the remaining ileum. From the duodenum the jejunum first passes forwards

and to the left side ; it then descends into the middle of the abdomen, is

folded upon itself over and over again, extending into various regions

;

finally, the terminating portion of the ileum rises out of the pelvis from left

to right, and joins the coecum at an acute angle convex upwards. This

portion of the intestinal tract is well supported by the mesentery, so that

while possessing sufficient freedom of motion, and the power of accommo-

dating itself to the various displacements produced by muscular action, it is

securely tied in its place.

The large intestine, from four to five feet long, is divided into coecum

y

colon, and rectum. It differs from the small, not only in size but in being

cellular or sacculated when distended ; small processes too, appendices

epiploicce^ are attached to it. Three strong longitudinal muscular bands may
be observed, puckering it and causing the cellular appearance.

The coecum^ or caput coli^ is a cul de sac in the right iliac fossa, w^hich it

nearly fills. It joins the colon at an obtuse angle, although there is na
exact limit between them. On its external surface there are three irregular-

protuberances, one anteriorly and the other posteriorly. The appendix ver-

miformis proceeds from the left side of the lower and posterior part ; this is=

a small tortuous cul de sac about the size of a goose quill, and may be con-

sidered as representing the more highly developed coecum of other animals.'

The ileum joins the left or inner side of the coecum at an acute angle, its

mucous coat protruding into the cavity of the coecum to form two valves.

The inferior or ilio-coecal valve is the larger ; it secures the ileum against

regurgitation from the coecum ; the superior or ilio-colic valve is smaller, and

prevents regurgitation from the colon. These two valves are united at their

commissures or extremities, and from each commissure a fold is continued

round on the inner side of the coecum
;
these folds are the frcena or retinacida

of the valves.

4. The Colon extends from the coecum to the rectum
; it is divided into

four portions. The right or ascending colon extends from the coecum to the

inferior surface of the right lobe of the liver. The transverse arch of th©

colon turns off at a right angle from the last^ and extends tortuously from,

the gall bladder, transversely as far as the spleen in the left hypochondriumv

The left or descending colon extends from the spleen to the iliac region behind

the small intestines, and the sigmoid flexure or the fourth division completes

the colon to the rectum.

5. The Rectum, or straight intestine, extends from the sigmoid flexure

of the colon to the anus. It is more cylindrical and Jess sacculated thaii

the colon ; it is usually found much dilated about an inch above the anus.

The mucous coat of the small intestines, although continuous with that
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of the stomacli, yet presents some peculiarities, the most important of

which is seen iu the series of permanent folds or duplicatures named val-

vuloe comiiventes. These commence in the vertical portion of the duo-

denum, and increasing exist in great quantities as far as the upper half of

the ileum
;
thev then decrease in numbers and size, and are wholly absent

.

in the last few feet of the ileum. They are semilunar folds or arches

extending round one half or more of the tube, into which they project

when this is distended, like shelves. They increase the extent of surface

of intestine, and delay the food in its downward passage, affording to the

absorbents a better opportunity to take up the chyle. The whole mucous

surface of the small intestines is furnished with follicles and mucous glands

;

it also presents numerous projecting processes called villi. The follicles

of Lieberkuhn are simple pouches of the membrane, very small, and scat-

tered numerously over the whole surface. The more elaborate glands

present different appearances. The glands of Brunner are chiefly in the

.

duodenum, in the submucous tissue, and surround the intestine in a lamina

of white bodies. The glands of Peyer are found chiefly along the convex-,

part of the intestine, sometimes single, sometimes aggregated. The func-

tion of these glands is unknown. The villi are those short cylindrical or

conical processes seen so abundantly on the mucous membrane of the small

intestine
; when examined under a lens they are found to be covered by a

fine membrane in addition to the epithelium, and to contain a minute plexus

of blood-vessels through the medium of which the absorption of fluids for

the canal takes place. The lacteal vessels commence in each villus by
small branches, but they do not open on the surface by free orifices as was
at one time supposed. At the extremity of each villus are seen small

vesicles during the presence of food in the intestines, disappearing when
this is empty. These in all probability are developed from nuclei by

absorption of matter from the descending food, and soon burst, discharging

their contents inwards towards the lacteals. Free fluids are probably taken

up directly by endosmosis through the veins distributed along the intestinal

tract.

The mucous membrane of the large intestine differs in having no villi

and no true valvulse conniventes. Internally are seen several crests or semi-

lunar folds ; these, however, are formed by all the coats, and not by the

mucous membrane alone as in the small intestine.

As the food is propelled onwards through the intestines, both large and

small, it becomes mingled with a vast quantity of fluid {succus intestinalis),

secreted by the mucous glands and follicles. In the jejunum and ileum the

chyle is absorbed by their numerous villi; the length and tortuosity of the

tube, and its numerous valvules conniventes, are admirably adapted to

increase the extent of this secreting and absorbing surface, and at the same

time to retard the progress of the food, and to penetrate and subdivide the

mass, so as to search out, as it were, and extract all the nutriment or chyle

it may contain. In the large intestine the contents acquire their feculent

properties, the first traces of which they exhibit in the coecum. In their

passage along this part of the canal, the absorbents may probably continue
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to take up any chyle that may have escaped those in the ileum, as also the

watery parts of the food, and the faeces become hardened by degrees, and

moulded or figured according to the length of time they are lodged in the

cells of the colon. The great length of this tube, as well as its yielding

structure, adapt it as a reservoir capable of retaining a considerable quan-

tity, and thus obviating the inconvenience of frequent defecation. Tlu;

rectum also contributes to the same effect, being retained in a closed state

by the sphincters and supported by the levatores ani muscles. When the

evacuation of the bowels is called for by the peculiar sensations in the part,

the contents are expelled partly by the muscular action of the rectum and

the concurring relaxation of its sphincter, aided by the voluntary contrax;-

tion of the diaphragm and abdominal muscles.

PL ISO, Jig. 11, stomach with its fleshy fibres :

''

', longitudinal fibres from

the cardiac orifice ;

'•^, circular and transverse fibres. Fig. 12, oesophagus at

its entrance into the stomach : \ mucous membrane of the oesophagus

;

^, do. of the stomach
; % line of separation between the two ; the inequali-

ties indicate the cardiac orifice. Fig. 13, valve of the pylorus. Fig. 14,

intestinal tract: ', coils of the small intestines; ', coecum with its vermi-

cular appendage
; % ascending, % transverse, % descending colon ; ", sigmoid

flexure; \ rectum; ", appendices epiploicae, folds of the peritonaeum filled

with fat. Fig. 15, portion of the small intestines opened to show the val-

vulaa conniventes. Fig. 16, coecum opened: \ end of the ileum; ^^ vermi-

cular appendage; ^, its opening into the coecum
;

', opening of the ileum;
'' % folds of the mucous membranes, forming the lips of the valves.

The glandular viscera of the abdomen which are subservient to digestion

and assimilation are, the liver, spleen, and pancreas.

6. The Liver is the Ingest and heaviest secreting gland in the body; it

is situated below the diaphragm, and above the right kidney, the stomach,

duodenum, and lesser omentum
;
and is supported in this position by several

folds of the peritonaeum, inaccurately termed ligaments, viz. the falciform,

round, right, left, and coronary. These connect it to the diaphragm and to

the abdominal muscles, and the lesser omentum attaches it to the stomach

and omentum. Its weight varies from three to five pounds, depending on

the amount of blood included ; its transverse diameter is about ten or

twelve inches, the vertical about seven in the deepest part of the right lobe.

The liver is of very irregular form. The superior or anterior surface is

smooth, and convex, and divided by the suspensory ligament into a right

and left portion. The inferior surface looks backwards and downwards ; it

is very irregular, and marked by several projections and depressions. The
former are called lobes, and are five in number : first, the great or o-iglu

lobe ; secondly, the left lobe, which rests on the stomach ; third, the spigelian

or middle lobe, situated behind the lesser omentum ;
fourth, the lobulu-a

caudatus, immediately behind the transverse fissure ; fifth, the lobulus qua-

dratus or anonymits, at the anterior part of the right lobe.

The principal depressions or fissures on the inferior surface of the liver

are : the transverse fissure or porta^ situated between the lobulus quadratus

and caudatus ; the horizontal fissure^ extending from the notch in the
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anterior edge of the liver upwards between the right and left lobes ; the

fissure for the vena cava, between the lobulus spigelii and the right lobe

;

the depression of the gall bladder, to the right of the lobulus quadratus;

two superficial depressions on the under side of the right lobe ; a superficial

depression on the under surface of the left lobe ; and lastly, a broad notch

in the posterior edge of the liver. Several notches may be observed in the

circumference of the liver.

The liver is of a peculiar brown color, mottled with yellow, and consists

of numerous small granulations or lobules, connected together by branches

of the hepatic arteries and veins, and of the vena porta and biliary ducts,

and by lymphatics and nerves, the whole cemented together by a fibrous

coat which covers the surface, and sends inwards numerous subdividing

laminae so as to form a capsule for each lobule. This coat also accom-

panies the three vessels of the liver which enter or leave the transverse

fissure, and forms a sheath round their ramifications throughout the entire

organ, known as Glisson's capsule. The lobules are small granules, com-

posed of a plexus of biliary ducts, of a portal venous plexus, of an inter-

lobular branch of an hepatic vein, and of minute arteries. The circulation

of blood in the liver has already been described under the vascular system.

The venous blood from the vena porta is brought to this organ and distri-

buted throughout its substance. There it is subjected to certain influences

which result in the elaboration of bile, which, after collecting from innu-

merable fine canals, flows into the hepatic ducts which unite into a common
hepatic duct. This duct descends for about an inch and a half along the

lesser omentum, and is then joined at an acute angle by the cystic duct

from the gall bladder; the union of the two forms the ductus choledochus

communis. The latter duct, about three and a half inches long, perforates

the coats of the duodenum very obliquely opposite to its lower angle ;
here

it is usually joined on the left side by the duct from the pancreas.

The gall bladder is a pear-shaped reservoir, the neck of which is extended

into the cystic duct, which joins the hepatic duct at an acute angle to form

the choledochus communis. It serves to retain the bile when not wanted

in the intestinal canal ; when pressed upon by the presence of food in the

duodenum, its contents are forced out through the cystic duct and the

ductus communis. Bile may pass directly from the liver to the intestines

without entering the gall bladder at all.

7. The Spleen is a soft spongy mass, situated between the stomach and

ribs, beneath the diaphragm, and above the kidney and colon. It has no

excretory duct, but its vein joins the vena porta directly, and it may there-

fore be considered as accessory to the liver in its function of depuration.

Its precise ofiice, however, is not known. On the concave surface, turned

towards the stomach, there is a central depression or fissure, termed the hilum.

8. The Panceeas, or sweetbread, lies behind the stomach. It is a con-

glomerate gland, very similar in appearance and texture to the salivarj^

glands. It is flat, thin, and elongated, about seven inches long and an inch

and a half broad. The middle portion is called the body ;
the splenic or

left extremity is the tail ; the right, broad and flat, is the head. The pan-
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creatic duct commences at the small end, and extends to tlie large, receiving

numerous branches on each side. It generally joins the ductus choledochus

in a small dilatation just before the duodenal opening ; a second duct some-

times opens directly into the duodenum. An accessory gland, called the

lesser pancreas^ is sometimes found attached to the head of the pancreas.

The pancreatic juice is mixed with the biliary in the duodenum, to separate

chyle from the chyme of the food. Its especial office, from recent investi-

gations, appears to lie in the assimilation of fats.

9. The Peritoneum. The peritonaeum is the largest serous membrane

in the body, investing the viscera of the abdomen, much as those of the

thorax are embraced by the pleura. The peritona3um is a closed sac, and

when opened, presents a continuous surface, which may be traced through-

out the whole extent without interruption. The different folds which the

peritona3um forms in its course are mainly the lesser omentum, the great

omentum, the splenic omentum, the colic omentum, the appendices epi-

ploicae, the mesentery, meso-coecum, and meso-rectum. The relations of

the peritonseum in the different parts of its course will be best understood

by reference to pi. 180, Jig. 9.

Proceeding from the umbilicus, ', the peritonasum passes along the inside

of the anterior abdominal wall, ^ ; then bending backwards, it lines the

inferior surface of the diaphragm, % forming on it the suspensory ligament,

*, of the liver,
"

; it passes below the diaphragm over the liver, and coats

its upper surface, ^, the gall bladder, ^, and a portion of the lower surface

of the liver. From the liver it passes to the stomach, and forms, % the

anterior lamina of the lesser or gastro-hepatic omentum, and passes from

the stomach to the spleen as the anterior lamina of the gastro-splenic liga-

ment. The peritonaeum next bends back on itself from the diaphragm in

the form of a sac {saccus cpiploicus)^ the opening, ^°, to Avhich is known as

the foramen of Winslow. The two lamince of the gastro-hepatic omentum
separate at the lesser arch of the stomach, '', to inclose this organ, the

posterior layer giving a serous covering to its back part, and the anterior to

its fore part ; they then touch each other again, ^'\ along the great arch of

the stomach, and being joined by the peritonaeum from the spleen and the

splenic vessels, descend to the lower part of the abdomen under the name
of the gastro-colic or the great omentum, '". This then turns on itself

and ascends obliquely backwards to the arch of the colon, along the convex

edge of which its laminae separate to inclose this intestine, ", and its

vessels. Along the concave edge of the colon these laminae again unite,

", to foi'm the transverse meso-colon which passes backwards to the spine.

Opposite the duodenum, '", this process separates into an ascending and

descending layer, between which the inferior division of the duodenum
lies. The ascending layer covers the pancreas, ^\ and proceeding to the

back part of the right lobe of the liver, becomes continuous with the peri-

tonaeal layer, '*, of this viscus. The descending layer, ^\ of the transverse

meso-colon expands in each lumbar region, in which it attaches the lumbar

portion of the colon by a duplicature called the right and left lumbar meso-

colon ; it is thence reflected forwards over the small intestines,
"'

", and
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returns again to tlie spine, forming the remarkable plaited process, tlie

mesentery, ^'' '\ Inferiorly it covers tlie sigmoid flexure, ", and a portion

of the rectum, ", forms duplicate folds, '\ between the rectum and uterus,

covers the uterus itself, ", and constitutes on each side the broad liga-

ment, ^^'^% subdivided anteriorly into three smaller folds, containing the

round ligament, the Fallopian tube, and the ovary. It next passes to the

posterior surface of the bladder, ", forms here a few folds, ", returns to

the umbilicus, covers the umbilical vessels, '^, and contributes, "% to the

formation of the lateral ligaments of the bladder. Fig. 10, anterior view

of the stomach, duodenum, and omentum majus ; the posterior portion of

the reflected liver is shown : \ stomach j \ lower border of the stomach

;

', pyloric extremity ;
*, cardiac do. ; ', pylorus

;
', duodenum ; ', head of the

pancreas ;
^
% portion of the large intestines ; ", portion of the omentum

majus; ", loAver surface of the right lobe of the liver; '^, inferior vena

cava ; ", left longitudinal fissure, with the obliterated umbilical vein

;

'*, transverse furrow or porta, with the vessels ; ^% gall bladder and cystic

duct, uniting with the hepatic duct into the ductus choledochus communis

;

", trunk of the portal vein; '^, hepatic artery; ^% lobulus quadratus;

'% spigehan lobe
;

", left lobe of the liver. Fig. 17, spleen :
^ ^, furrow on

the convex side ;

^'

", opening for vessels in the concave side. Fig. 18,

biliary duct, gall bladder, and pancreas : ', duodenum
; % gall bladder opened

;

''j the small spiral folds of the neck
;

*, cystic duct
; \ hepatic duct

; % com-

mon duct
; \ pancreas

; % right extremity
; % pancreatic duct.

7III. UEINAEY OEGAIS^S.

As many substances are introduced into the system which are either

unnecessary or injurious, some means must be devised to remove them from

the blood, into which they have been carried, as well as to separate effete

particles from the system itself. The skin and the lungs perform much of

this office, but the greater share is to be attributed to the urinary apparatus.

This consists of the two kidneys which secrete the urine
;
the two excretory

ducts, the ureters, which convey the urine to the uriuary bladder, a tempo-

rary reservoir ; finally, the urethra, which discharges it externally, and which

in the male is common to both the urinary and the genital organs.

1. The Kidxeys present the well known shape of the kidney bean, and

are about four inches in length, two in breadth, and one in thickness. The

external surface is smooth, and invested by a capsule, which is attached so

loosely as to permit of being readily peeled off. A deep notch on the con-

cave edge of the kidney serves for the passage of its vessels, and marks

the hilum. The superior end of each kidney is surmounted by the supra-

renal body.

A vertical section of a kidney from the convex edge to the concave, will

show it to consist of two entirely different substances, an external or vas-

Qular and an internal or membranous. The external vascular or cortical
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substance forms the superficial lanuna of the gland, is about two lines

thick, and sends long prolongations inwards between the membranous
fasciculi. A microscopical examination shows the cortex to be composed

of numerous arterial and venous ramifications, entangled with convoluted

uriniferous tubes (tubes of Ferrein); an immense number of small granules

may also be detected. These are the corpora or acini of Malpighi. A
Malpighian corpus or corpuscle is a tuft of capillary arteries, arranged in

loops, close pressed togetlier, and inclosed in a slight dilatation of the

urinary tube, which thus forms a capsule to it. A small artery called vas

inferens pierces this capsule, and then divides into the branches which are

coiled up to form this minute vascular ball, from the interior of which a

small vein (vas efferens) proceeds, smaller than the artery, and piercing the

capsule close to it, enters the venous plexus surrounding the convoluted

uriniferous tubes, and from which the blood is ultimately conveyed out of

the kidneys by the renal or emulgent vein. We have thus tw^o distinct

systems of capillary vessels, tlirough both of which the blood passes in its

course from the arteries to the veins. The first is an arterial capillary

system, forming the Malpighian tufts, contained within the uriniferous

tubes; the second is the venous plexus which surrounds these convoluted

tubes. It has been supposed that the former serve to liberate water and

the more simple elements of the blood, while the latter eliminate the more

complex urea, uric acid, &c.

The tubular substance is internal to the cortex, and consists of fine vessels

arranged in about fifteen pyramids
;
the bases directed outwards, the apices

towards the hilum. At and near the apex these vessels are straight, but,

proceeding outwards, they communicate ; and, on entering the cortical sub-

stance, become twisted and convoluted in the most complicated manner.

The papilke, or the mammillary processes^ form the apices of the cones.

Each is perforated by a number of fine holes, the orifices of the individual

tubes, and through w^hich the urine flow^s when these are compressed. The

extremities of the papillae are embraced by the calyces^ membranous cups

which unite w^th each other at the other end to form the ureter. Those

calyces of each extremity, as well as those in the centre, unite into the three

small tubes, the infundibida^ which, after a short course, terminate in the

pelvis^ an oval flattened reservoir, which is continued into the ureter.

2. The Ueeter is the excretory duct of the kidney, and extends to the

urinary bladder. Each ureter is about eighteen inches long, and of the

thickness of a goose-quill. They enter the bladder by passing obliquely

between its muscular and mucous coats.

Attached to the upper extremity of each kidney is a small gland-like

body, termed renal capsule^ or supra-renal body. They are Avell supplied

with vessels, but do not appear to be especially connected with the kidneys.

Their use is unknown, although it is probable that with the thymus and

thyroid bodies the}^ are concerned most especially in the economy of the

foetus.

3. The Bladder, vesica urinaria^ is the reservoir of the urine, which con-

stantly trickles into it from the ureters. It lies behind the pubes, and rests
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on the rectum. It possesses muscular fibres, and a cervical sphincter. The
different regions have received different names, as the superiorfundus^ for

the superior anterior extremity ; inferior fundus^ the posterior extremity

resting on the rectum
;
the hody^ the intervening portion ; and the cervix^ the

portion connected with the pubes, above the rectum.

4. The Urethra. The urine is discharged from the bladder by the

•urethra, a membranous tube, which in the male extends to the extremity of

the penis ; and in the female opens into the vagina, behind and below the

clitoris.

The principal constituent of urine is water. When evaporated, the

residuum consists principally of urea, uric and hippuric acids
;
substances

containing a very large amount of nitrogen. Food, mode of life, &c., greatly

affect the nature of the urine. The presence of lactic acid is denied by
some authors. Extractive matters are present, especially during a vegetable

diet, also certain mineral substances, as phosphoric and sulphuric acids,

alkaline carbonates, earthy phosphates, and chlorides; The sulphuric acid

combinations enter in greatest amount, and to a larger extent, under a

purely animal diet, than when the food is more miscellaneous.

Urine is generally acid; occasionally, however, it is alkaline, and it

always exhibits a conversion of its urea into carbonate of ammonia during

putrefaction. Certain substances are readily eliminated from the blood bj

the kidneys
;
others with more dif&culty or not at all. Alcohol, sulphuric

ether, camphor, musk, and many vegetable colors, are not removed from the

blood. On the other hand, carbonates, sulphates, chlorates, and nitrates of

potassa, coloring matter of indigo, musk, castoreum, assafoetida, &c., are

entireh^ separated. An intermediate class undergoes a transformation before

elimination.

PI. 130, fig. 19, exterior of a kidney: ', supra-renal body; '^, kidney;

^ ureter; *'^, artery and vein. Fig. 20, section of a kidney: \ cortical

substance; ^, a Malpighian pyramid, composed of uriniferous tubercles and

the pyramids of Ferrein, with the papillae; ^, a calyx; *, pelvis; '', ureter.

Fig. 21, bladder : ^, muscular layer, with its differently arranged fibres;

*',neck of the bladder, with its sphincter muscle ;
^' ^, ureters ; *, suspensory

ligament from the peritonasum ; ^, vesicula seminalis ; *, prostate gland

;

', portion of the urethra.
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SURGERY

By Surgery is to be understood that portion of the Healing Art which

seeks to remedy such diseases and malformations of the human body as can

be affected by external applications, whether they be medicines or instru-

ments, &c. ; keeping, however, in mind that internal medicines acting upon

the whole system, and a proper diet, are almost always to be conjoined.

The following preliminaries to every surgical operation are carefully to

be borne in mind : The system of the patient, as well as his mind, must first

receive proper preparation. When possible, sufficient and skilful assistance

must be at hand ; the location and the position of the patient must be

suitable both for the individual and the operator ; all necessary apparatus,

instruments, bandages, &c., must be in proper order and prepared for all

emergencies ; finally, the operation must be finished as quickly as possible,

to relieve the patient from pain.

As it is the pain of a surgical operation that is most dreaded b}^ the

patient, due attention should be directed to alleviating this as much as

possible. To this end various means may be employed ; such as compres-

sion of the nerves between the part to be operated upon and the brain,

which may be effected partly by the hands, and partly by means of instru-

ments. Narcotic appliances, as opium, are also used for the same purpose.

In the use of sharp instruments, they should be perfectly sharp and free

from rust, and. every instrument, before being used, should be heated slightly

and rubbed with fresh olive oil : the application of this substance not only

diminishes pain, and increases the sharpness of cutting instruments, but also

facilitates the introduction of such as are blunt. Quite recently the inhala-

tion of ether and chloroform has been used as an anaesthetic agency to the

greatest advantage. To give a complete description of all surgical instru-

ments now in use would require many volumes, as every operator has

forms peculiar to himself We shall restrict ourselves to a brief notice of

such as are most generally employed, considering them under the heads of

the principal varieties of operations. Instruments almost always in the hands

of the operator are lancets, trochars, knives of the most varied forms, hooks,

probes, sondes, forceps, nippers, scissors, saws, chisels, hammers, needles, &c.

Figures of some of these are given on pi. 140. Fig. 1, usual form of thumb
lancet

; fig. 2, Spanish lancet
; fig. 3, abscess lancet

; fig. 4, Petit's trochar,

with the canula; fi^. 11, common tenaculum;
fi^i. 13, simple button-headed

sound
; fig. 14, common forceps

\ fiig. 16, straight scissors
; fig. 17, curved

scissors.

1. Blood-Letting.

Blood-letting is made use of partly to diminish the amount in the system,

and partly to restore circulation and to conduct it to or from some parti-
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cular region. It thus comes into play in such, diseases as plethora, inflam-

mation, congestion, cramps, fever, &c. The principal methods of extracting

blood are as follows.

1. Scarification. This consists in making numerous superficial inci-

sions in the skin of a particular spot with a lancet {pi. 140, figs. 1 and 2), or

with some special apparatus, for the purpose of removing fluids from the

capillaries or from the cellular tissue.

A convenient instrument for this purpose is known as the scarificator

{fig. 31 a h\ which consists of a cubical brass box in which ten to sixteen

lancets turn on a common pivot so as to have their points project above the

surface ; the extent of their projection is regulated by a screw. On draw-

ing back the handle, the lancets disappear beneath the surface and are there

held by a spring. Bringing the scarificator over a given spot, and loosening

the spring, the lancets will all fly out at once, and produce as many delicate

incisions. The operation of cupping is usually connected with the use of

this instrument, and is intended to facilitate the flow of the fluids to be

extracted. The cups, consisting of little bells of glass, are laid over the spot

scarified, and the included air exhausted by means of a burning piece of

paper, previously introduced. The pressure of the external air causes the

blood to flow freely. Sometimes the exhaustion is produced by means of a

small air-pump.

2. Venesection, or Blood-Letting-, is a time-honored operation, con-

stantly brought into requisition
;

it consists in opening a single vein, and

permitting as much blood to flow therefrom as may be desirable.

The surgical apparatus necessary in blood-letting includes a soft linen

bandage of about a j^ard in length and two inches in breadth
; a bleeding

lancet {fig. 1), which, in the hands of a skilful operator, has great advan-

tages over the spring lancet ; a compress formed of a roll of linen about a

yard long and two inches broad
;
proper vessels for receiving the blood ; a

soft sponge, and clean lukewarm water.

Bleeding with the spring lancet {fig. 32 a h, the common spring lancet

;

fy. 33, the lancet of Walbaum; fig. 34, the lancet of Perret, a, 5, c, various

blades) requires the same preparations as with the common lancet. After

the vein has been prepared, the spring of the lancet is to be set, and the

blade brought over the spot where the incision is to be made. On touching

the spring, the blade is liberated and pierces the vein.

PI. 139, fig. 1, bend of the elbow or the usual spot for blood-letting, the

skin supposed to be removed : \ trunk of the basilic vein in the depression

along the inner border of the biceps brachii ; ^, cephalic vein on the outer

side of the biceps, and separated from the nerve by the fascia ;
^' ^, basilic

and cephalic veins on the forearm ; ^, a probe introduced under the brachial

artery ; ^, median vein which communicates with the deep vein in front of

the opening in the aponeurotic membrane, and divides above to unite by a

short branch (median cephalic) with the cephalic vein, and by a longer

branch (median basilic) with the basilic vein ;
", superficial posterior basilic

vein ; ', superficial posterior cephalic vein ;
', trunk of the great internal

brachial nerve on the inside of the basilic vein ; ", muscular cutaneous
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nerve dividing principally about the median vein ;
'", aponeurotic strip,

which, proceeding from the tendon of the biceps, overlies the brachial

artery and vein, and median nerve, and passes into the radial side of the

fascia of the forearm; ''•'''•''j circumference of the opening in the aponeu-

rosis, well defined internally, but externally confounded with the cellular

tissue; ''''% brachial artery; '*, radial artery; '", ulnar artery; '•", median

nerve; '"•'', brachial vein; *^ and ''"''^", outer muscles, and '">", inner muscles

of the forearm; '', internal condyle of the elbow; -', a hook by which the

opening in the fascia is drawn inwards to show, above the tendinous strip

of the biceps, the brachial artery and vein, the median nerve, the brachiseus

internus muscle, and the protractor teres; ", everted skin with adipose

tissue ;
'"''j skin of the forearm ;

-', skin of the arm.

:' In inflammation of deep-seated parts, especially such as threaten suppu-

O'ation, and even when this has already commenced, powerful counter-

irritants are frequently necessary and advisable ; these may consist in the

introduction of setons, in the use of caustics, or the still more severe appli-

cation of the actual cautery with red hot iron, and of moxas. The irons

used in cauterization differ much in form. We shall here only mention the

prismiitic cautery of Larrey {pL 140, fig. 38), whose prism has a narrow

base in proportion to its height, and has the anterior corners cut off oblique-

ly; also the prismatic cautery of Kust {Jig. 39), which is 1 inch 4 lines long

and has three equal surfaces | of an inch in breadth.

3. Acupuncture is an operation which has for a long time been success-

fully used in various ailments, as rheumatism, gout, &c. It consists in

repeatedly piercing the part affected with a long needle, moving it back-

wards and forwards in the wound.

Sarlaridere's galvanic acupuncture needle {figs. 40, 41).

2. Sewing up of Wounds, or Sutltra Cruenta.

Wounds are of various sorts : they are punctured^ when produced by a

pointed instrument ; incised^ when made by a cutting instrument ; lacerated^

when the parts are lacerated or torn
;
poisoned^ when some virulent sub-

stance has been introduced ; contused^ when made hj a blunt body, as a

bullet. Incised and punctured wounds are of most frequent occurrence,

and formerly were almost entirely treated by sewing up the edges; more
inodern surgery, howevei-, rarely uses anything else than sticking-plaster

! and proper bandages, by which the lips of the wound are more closely

approximated and the reparative powers of the system less interfered with.

The following sutures are those most employed at the present day, when at

all necessary.

1. The Interrupted Suture, sutura nodosa {pL 140, fig. 28). This

requires as many ligature needles as there are ligatures, the needles

being of various shapes to suit the emergency {fig. 25, the ligature needle

>of Assolini; fi^. 26, do. of Blasius;j?^. 27, do. of Savigny). Each needle

is to be provided with one or more turns of thread, as the case may require.
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After the wound has been cleaned and the flow of blood has ceased, the

point of the needle is to be passed through the lips of the wound previously

brought into contact, and the two ends of the thread tied in a simple or a

slip knot ; the knot, however, should not rest directly on the edge of the

wound. Each end of the thread or ligature may be provided with a needle,

and the needles be introduced to the bottom of the wound and passed out-

wards on each side. After tying the knot, the ends of the thread may be

fastened down to the skin with plaster; a similar strip should be laid

between the ligatures, a roll of lint coated with cerate placed on the wound,

upon this a compress, and finally a suitable bandage.

2. The Twisted Hair Pin, or Figure-of-Eight Suture {fig. 29), is

the suture usually employed in cases of hare-lip. Straight hair-pin needles

are introduced at suitable distances through both edges of the wound, and

after the lips have been brought into contact, a thread is wound round the

pin from one side to the other, in a figure-of-eight manner.

8. The Quill Suture {fig. 80) is an interrupted suture with the threads

tied over rolls of adhesive plaster, or quills, which thus supply the place

of the lateral compresses.

It frequently becomes necessary to employ instruments in the opening of

abscesses, or collections of pus, which may exist in difierent parts of the

body. The incision is usually made on the most protruding portion by

means of a lancet {figs. 1— 8), or a scalpel {figs. 7, 8); a sharp bistoury

{fig. 9) may also be employed. Should the abscess be deep, a trochar may
be required {fig. 4, Petit's trochar and canula). This consists of a steel

rod or stylet fitting accurately into the hollow cylinder or canula, beyond

whose extremity its point projects. The puncture is made with the stylet

in the canula, and on removing the former, the fluid passes out through the

latter.

Sometimes the pus from an abscess escapes between the soft parts of the

body by a longer or shorter channel, which ultimately opens outwards,

producing 2. fistula. These fistulous canals require to be opened throughout

their entire length by a bistoury {pi. 140, fig. 9, sharp bistoury; fi^. 10,

blunt bistoury).

3. Aneurism.

By aneurism is meant a dilatation of an artery in some particular spot,

producing a tumor, which will be likely to burst in time, unless the

proper precautions are made use of. These precautions consist essen-

tially in obstructing the flow of blood through the artery at the spot

affected.

Among the instruments necessary in operations for aneurism may be

mentioned the tourniquet : figs. 86, 87, Henkel's field tourniquet
; fig. 88,

Savigny's tourniquet ; various knives, sounds, needles, compresses, ligatures

of waxed silk, tenacula, forceps {sisfig. 15), scissors, &c., together with the

necessary bandages.
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The apparatus necessary for tying an artery is mnch like that required

in operations for aneurism : a straight edged scalpel {fig. 5), a Bromfield

tenaculum artery forceps, aneurismal needle, &c. The artery is to be

elevated by a tenaculum or forceps at or near the spot where the ligature

is to be applied, and this passed beneath or over the artery to be severed

and tied by an assistant {pi. 139, fig. 3, a, the vessel held by the surgeon

with the forceps, 6, the thread, d^ d, passed round, and the knot tied by the

assistant).

Sometimes a vessel is tied by simplj^ passing a thread round it, without

laying it bare, the extremities of the thread being then tied tightly together.

PL 139, fig. 2, a, the bleeding vessel ; b, c, points where the needle is first

passed in and out ; cZ, e, points where this is done a second time.

The method of torsion consists in twisting the extremity of the severed

vessel several times round with sliding forceps {pi. 14:0, figs. 35, 36, 37).

PI. 139, fig. 4, is intended to show the usual points of incision either in

tying wounded arteries, or in performing operations on aneurism : a b, inci-

sion for laying bare the superior thyroid artery, which begins near the

angle of the lower jaw, over the submaxillary gland, and descends an inch

and a half to the lower border of the thyroid cartilage ; c d, incision for

exposing the carotid artery. This, two and a half inches long, passes along

the inner border of the sterno-cleido-mastoid ; e/ Zang's incision for the

same purpose as the last. It descends from the top of the cricoid cartilage,

between the two portions of the sterno-cleido-mastoid on its outer margin,

and ends one quarter of an inch above the clavicle
; g A, Zang's incision

for exposing the subclavian artery above the clavicle. It commences two

inches above the clavicle, on the posterior margin of the sternal extremity

of the sterno-cleido-mastoid, and passes obliquely downwards and outwards

to the middle of the upper margin of the clavicle
;

i k, Hodgson's incision

for the same purpose as the last, along the upper margin of the clavicle, to

the point of attachment of the trapezius to the clavicle ; I w, incision for

exposing the subclavian along the inner margin of the scalenus anticus

immediately over the sternal end of the clavicle, three inches long

;

n 0, incision for exposing the subclavian beneath the clavicle
; q r, Bust

and Zang's incision for the same purpose ; s t, Lisfranc's incision for expos-

ing the axillary artery in the axilla ; ii v, incision for the brachial artery in

the middle of the arm ; w x, incision in the left arm for the same purpose,

a little higher up
; y z, incision for the same purpose in the bend of the

elbow
;

'' % incision for the radial artery along the upper portion of the

forearm ;

^'

", the radial artery over the carpus ;

""'
^, the ulnar artery in the

superior portion of the forearm
;

'>
\ ulnar artery over the carpus ;

"' ", inci-

sion for the descending artery according to Cooper ;

"'
'", internal iliac after

Stevens ;

'^' '*, do. after Abernethy and Scarpa ;

'"' '% do. after Cooper
;

"' '^, for exposing the crural artery below the groin ;

'*' "% do. in the middle

of the thigh ;

^'' ", the posterior tibial arter}^ along the upper third of the leg

after Marjolin ;

"' ", do. in the middle of the leg, after Lisfranc
;

"' ^% do.

behind the inner ankle; "'", incision for the anterior tibial in the middle

of the leg ;
"•

", do. in the lower part of the leg.
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Tying of the common carotid^ after Zang, pi. 139, fig. 5 ; A, B, incision

laying bare the carotid artery : ', sternal, ^, clavicular portions of the

sterno-cleido-mastoid muscle ; ^, omo-hyoid muscle
;

*, rectus capitis anticus

major muscle ; °, portion of the thyroid gland
;
% sheath surrounding the

carotid artery and internal jugular vein, a portion of it removed
; \ common

carotid ; ®, internal jugular.

Tying of the axillary artery in the left axilla^
fi,g.

6 a; A, B, incision exposing

the artery : a, axillary artery ; b, external thoracic artery ; A, external

thoracic vein ; o, musciilo-cutaneous nerve
; p, median nerve

; ^, ulnar nerve.

In the region of the incision, b b, external thoracic artery ; c, subscapularis

artery
;

d^ posterior circumflex scapular artery ; e, anterior do. ; A, external

thoracic vein ; i, subclavian vein ; k, posterior, ?, anterior circumflex scapu-

lar vein; m, brachial vein; ?z, ulnar vein; r, median cutaneous nerve of

the arm.

Tying of the brachial artery in the 'middle of the arm, fig. 6 b, A, B, incision

:

\ musculo-cutaneous nerve
; % median nerve

; % brachial artery ; *, radial

nerve : ^, brachial vein.

4. Teepanning.

The penetration of the cavity of the cranium by sawing out a circular

poition of its walls (trepanatio cranii) belongs to the earliest surgical

operations.

The principal instrument required is the one known as the trepan or

trephine, of which innumerable modifications have at different times been

constructed. The curved or brace trepan is shown in pi. 140, fig. 62. This

consists of a handle part and two extremities. The handle, a, is a cylindrical

steel rod, about four inches long, and surrounded by ebony three quarters

of an inch thick in the middle, tapering towards the ends, and attached

nearly at a right angle to the two arms. The upper arm, 5, is of steel,

three and a quarter inches long, and consisting of two equal arcs ; at its

anterior extremity is the perpendicular steel portion, c, one inch long and

five lines thick, thickened and blunt below, and turned off above so as to

present a cylindrical pin an inch and a half long, ending with a short four-

sided female screw, and when in use connected with the head, h. The

cylindrical portion, f of the head is twenty lines long, strongest superiorly,

with a screw collar above of three lines in length, and pierced by a cylin

drical canal which fits over the pin, d. The superior portion of the canal

receives the disk, g, which, with its quadrangular hole, is placed over the

female screw of the pin, c?, and fastened b}^ the screw. A, in such a manner

that the cylinder cannot come off from the pin. The button, i, is a circular

disk, two inches broad, rounded off on both sides, having in its inferior sur-

face a screw cavity which fits over the male screw out on the upper end

of / The lower arm, Z, is like the upper, and at its anterior extremity is

provided with a cylindrical tube, m, seventeen lines long, and six broad.

This, at its lower end, has a four-cornered cavity, n, for the reception of
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the shaft of the perforator, which is held in place by the small spring, o,

worked by an external lever, p,

Bichat^s trepan^ fig. 63, consists of a handle part, ^, surmounted by a head,

a, and to whose lower end, instead of a tube, is attached a hexagonal rod,

which by means of an offset enters the four-sided pointed pyramid, c. In

the roof of the crown is fastened an octagonal elongated nut, perforated

longitudinally (with the roof) by a four-sided canal, corresponding to the

pyramid, c. The pyramid is slipped into the nut of the crown, and this

held at any position on the pyramid by means of a screw passing through

the side of the nut. The crown is cylindrical, with vertical angular grooves,

corresponding to the teeth cut on its cylindrical extremity.

The hand trepan^ or trephine {fig, 6i, crown 63 bc\ consists of a perfo-

rator with movable central axis, handle, and screw. The handle, a, a, is of

ebony, three and a half inches long. It is perforated in the centre for the

reception of the shaft of the perforator. This shaft is hollow, and in it

plays a pointed centre pin, the extremity of which corresponds to the centre

of the circle of serrations, and which may be fixed at any point by a screw

in the shaft.

The crowns of the perforator vary in shape. The old conical crown {fig,

65) is much like the next mentioned, and also provided with a centre pin,

but more conical and with fewer sharp ridges on the side. The conical ridged

crown (fig. Q^) has the ridges equal in number and corresponding to the

teeth, but diverging from each other superiorly. The cylindrical ridged

crown {fig. 67) has teeth forming right angled triangles, so arranged as only

to cut when turned in one direction.

A peculiarly constructed instrument called KitteVs cratik trepan and cir-

cular saw is shown in fig. 68. The general features of the instrument will

be readily understood from a simple inspection of the figure, c represents

an arrangement by which the circular saw t can be employed. 5 is the

central pin or pyramid of the perforator. B, a key for screwing this in or

out.

After the hair has been removed from the wounded part of the cranium,

three assistants stationed near, and the position of the patient settled, the

bone is next to be laid bare. This is done by making a T or Y shaped or

oval incision, and reflecting the flaps.

The perforation of the cranium comes next in order. The brace trepan

has here the advantage of the trephine. The centre pin or point of the

pyramid is made to project slightly beyond the eutting plane of the crown,

and is fixed by the screw. The operation is now to be commenced, and con-

tinued only until the teeth of the crown have made a well defined groove,

when the centre pin is to be withdrawn or pushed up. The operation is

then continued cautiously, care being taken to examine the groove fre-

quently with a probe to ascertain whether it has reached the dura mater.

To prevent splintering of the inner table of the cranium, the groove after

penetrating the cranium may be smoothed off with a knife having a knob
or button at the point (as shown in fi^, 10).
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5. Operations on the Eye.

Few parts of the body are exposed to such manifold evils as the eye.

Great progress has been made by modern surgery in the treatment of this

organ, and if in some cases its aid be ineffectual, in others eyerj desirable

result has been accomplished.

1. Affections of the Lachrymal Apparatus. A defective condition

of the punctsf lachrymalia and lachrymal canals and nasal duct is shown by
a constant overflow of tears. Various operations have been made use of

to restore the flow of the lachrymal secretion through these natural chan-

nels. Anel invented a syringe {pi 140, Jig. 50) the fine point of which is

introduced into the puncta, and an injection of lukewarm water forced

through. This syringe (from I to 1 oz. capacity) is made either of silver

or of glass ; the exceedingly fine tubes, of gold, silver, or steel. Fig. o4

represents a peculiar jet piece as used by Laforest.

Operations frequently become necessary for obstruction of the nasal

duct, caused by accumulation of matter, contraction of the parietes, or

even by the entire absence of the bony canal. In fistula lachrymalis it

becomes necessary to open the lachrymal sac for the purpose of restoring

the function of the duct. For this purpose is used a small scalpel (Rutdor-

fer's fistula scalpel), the point of which is introduced deep enough into the

part affected to overcome any slight resistance {pi. 139, Jig. 8 «); the inci-

sion is then to be widened, and the fistula opened, if present. A blunt

probe is next to be pushed into the nasal duct (Jig. 8 5, and pi. 140, Jig. 53);

should this meet with any obstruction, so as absolutely to bar its passage, a

sharp probe is to be employed to pierce through this obstruction, and so to

open the duct.

The restoration of the nasal duct is much preferable to the formation of

an artificial one
; cases do occur, however, where the latter is alone possible.

After the lachrymal sac is opened, a trochar {Jig. 56^ Bellas trochar) is intro-

duced through the lachrymal bone, and turned round until it penetrates the

nasal cavity. After inflammation has subsided, a style of silver or a piece

of catgut bougie may be introduced into the aperture.

PI. 139, Jig. 7, after Scarpa, illustrates the position of the lachrymal sac.

Among diseases of the eyelids requiring an operation, we find entropion

or permanent inversion of the eyelids, and with it the turning in of the eye-

lashes. By means of an anatomical forceps, or an entropial forceps {pi. 140,

jig. 48), a fold of the skin of the eyelids is taken up sufficiently large to

bring the edge of the lid and the cilia in their normal position
;

this fold is

then to be cut off with a pair of scissors, paid the edges brought together,

The inversion will usually be counteracted by the resulting cicatrix.

It sometimes becomes necessary to cat off thcAvhole eyelid with the roots

of the cilia. A tliin plate of bone or silver is introduced beneath the eye-

lid, and the border then cut off. The knife used by Jilngken in this opera-

tion is represented in Jig. 47.

2. Of Cataract. By this is understood an opacity of the crystalline
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lens or its capsule by which vision is obstructed either totally or partially.

When the lens alone is affected, the cataract is lenticular ; when the cap-

sule alone, capsular ; and capsulo-lenticular when both are concerned.

In operating for cataract, the lower eyelid is to be drawn downwards and

outwards by the index and middle finger of the left hand of the operator,

while an assistant supports the chin with his left hand and holds back the

upper eyelid with his right.

All the different operations for cataract have as their object the displace-

ment of the lens and capsule. This is effected either by removal through

the cornea or sclerotic, by pushing to one side, or by cutting into pieces so

as to cause the absorption of the fragments.

a. Extraction. This operation involves three stages : 1, the opening of

the eyeball b}^ means of semilunar incisions in the cornea ; 2, the opening

of the capsule ; and 3, the removal of the lens through the pupil. The inci-

sion is made with the cornea knife, the form of which varies greatly {lol.

140, fig. 59, Beer's knife; fig. 57, Bell's knife; fig. 58, Sharp's knife).

The right eye must be operated with the left hand, the left with the right

(^j/. 139, fig. 10, operator with Beer's knife
; fig. 11, do. with the double

knife of Jager). Jager's knife is asserted to have the advantage of causing

a Avound which heals sooner, and without as much probability of the pro-

trusion of the iris and vitreous humor. A modification of Jager's knife

{pi. 140, fig. 61) has been proposed by Ott. After the incision has been

made through a little more than one half of the circumference of the cornea

almost close to the sclerotic, the upper eyelid is to be dropped for a few

seconds, and then carefully raised for the introduction of the instrument

intended to open the capsule. This is best effected by the lancet-shaped

cataract needle. Instruments called cystitomes {fig. 60, La Faye's as

improved by Eichter) have been recommended by some, but they are liable

to serious objections. Three or four vertical and several transverse

scratches of the capsule are now made with the cataract needle. The lens

will then usually come out of the capsule, but may require the assistance

of a gentle pressure. Various attempts have been made to extract the

capsule with the lens, and for this purpose different forceps have been

invented, such as Beer's forceps, {fig. 44), Graefe's do. {fig. 45), Maunoir's

do. {fig. 46). The experiment of making the entrance through the scle-

rotic has been attended with considerable difficulties and dangers, so that

the present method is most generally emploj^ed, excepting Avhere the next

mentioned is preferred.

h. Keraionyxis consists in the introduction of a needle through the cornea

for the purpose of breaking up the cataract, separating it from its connex-

ions, in order that it may be dissolved and absorbed; or else to depress it

and thus force it out of the axis of vision. The latter operation is more

correctly termed couching.

Both curved and straight needles may be used in these operations ; the

former, however, are preferred. The operator pierces the lower part of the

cornea, far enough from its border to clear the pupillary margin of the iris

{plU%fg.l2).
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Bowen lias proposed a mode of operating which, he calls hyalonyxis

{fig. 13) ; a curved needle, with the convexity anterior, is so introduced,

about three or three and a half lines from the margin of the cornea, and one

line beneath the transverse diameter, as to enter the vitreous hrynor behind

the lens and capsule ; the posterior wall of the capsule is torn, the lens

depressed in the vitreous humor, and the anterior wall of the capsule then

torn in a similar manner.

3. Contraction and Obliteration of the Pupil (Syninesis, Obturatio,

Imperforatio, Phthisis pupillse, Atresia iridis). There are three methods by
means of which an artificial pupil can be obtained: 1. By cutting the fibres

of the iris {coretomia or iridotomia)\ 2. By cutting out a segment of the

iris {coredomia^ iridectomia) ; 3. By destroying the connexion between iris

and ciliary ligament {coredialysis^ iridodialysis). Sometimes two methods are

combined, for the sake of greater certainty.

In iridotomy and iridectomy, an incision is first made in the cornea,

through Avhich the operator introduces a pair of very delicate scissors {pi.

140, fi.gs. 42, 43), which may be either straight or curved ; these are to be

opened, and one point to be inserted into the iris, and a section made run-

nino; towards the transverse diameter. A second section is so made as to

include a Y-shaped piece between the two (p?. 139,^^. 14). Owing to the

not unfrequent junction of the iris at the edges of the insections, the second

mode of operation was resorted to, that of iridectomy, in which a pupil was

formed by cutting out a portion of the iris. This is conducted in a manner
similar to the last processes; the piece there formed is taken up by fine for-

ceps {pi. 140, figs. 44, 45, 46), and cut off with fine scissors. The hook-

forceps {fig. 44) have been used to advantage in these and similar opera-

tions, to insure a firm hold of the object to be grasped.

6. Hare-Lip.

Hare-lip is a congenital malformation of the lip, an arrest in the develop-

ment of it while the remaining portions of the system have advanced to

proper perfection. It generally occurs alone, but frequently is found asso-

ciated with a fissure of the palate.

The first part of the operation consists in paring the edges of the lip,

either with scissors or w4th the scalpel.

In operating w^ith the scissors {pi. 139, fig. 17), the lower corner of the

fissure is grasped with the hand or a hook, the lip drawn downwards and

outwards,' the blunt edge of a tolerably strong pair of scissors is introduced

between the jaw and the lip, and the borders of the incision are taken off at

a single cut. The bent scissors represented in pi. 140, fig. 18, are most

convenient for this purpose. After the cuts have been made on each side

of the fissure, the second stage of the operation is to be carried out, consist-

ing in the approximation of the wounded edges, which are retained by

needles, but sometimes by adhesive plaster.

The bloody suture (sutura cruenta) is effected in various ways. The
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figare-of-eight suture is the one most usually eaiployed, and for this reason

frequently called hare-lip suture. The shape and size of the needles vary

greatly. Dieffenbach made use of fine insect needles or pins, which, after

being properly wrapped, are cut off close to the thread. Two needles

usually suffice for children, three for adults. PI. 139, fig. 18, ah c^ shows

the mode of introducing the needles. As soon as a needle is inserted, it is

wrapped with thread and fastened, and a common thread may finally be

wound over all the needles {fig. 19). Should the lip be much drawn up or

shortened, circular incisions may be made on each side, as shown in fig.

20, a b.

7. Cleft Palate.

A fissure of the palate is frequently found associated with hare-lip : it may
be a congenital disease, or the result of injuries or diseases of after-life.

Like hare-lip, too, it is an arrest of development which prevents the corre-

sponding lateral portion of the palate from uniting along the median line to

form a continuous roof to the mouth.

Formerly it was the custom in such cases to supply an artificial roof to

the mouth by means of a plate of gold, silver, horn, &;c. This answered

more or less satisfactorily for fissures of the hard or bony palate, while

fissures of the soft palate were, until quite recently, considered irremediable

and incurable. The operation of suture of the palate, better known as

siaphylorapJna, was first attempted by Grjefe in 1816. This consisted in

paring off the edges of the fissure, which were afterwards brought into such

approximation that the sides united perfectly. Experience, too, has shown

that the operation not only obliterates the fissure in the soft palate, but ulti-

mately that in the hard palate likewise.

A piece of cork is required to be placed between the back teeth, for the

purpose of keeping the mouth open during the operation. Different kinds

of knives have been made use of to pare the edge of the fissure, as also

various forceps and tenacula for arranging the edges. Ligatures of about

two feet in length are necessary. Various forms of needles, needle-holders,

and forceps are required for making the attachment, and special instruments

are required for tyiug the knots.

The operation is conducted as follows: The mouth of the patient is

opened, and the base of the tongue depressed. With a knife, having a blade

somewhat like the edge of a lancet, the cutting edge about a quarter of an

inch in extent, and the flat surface bent semicircularly. an incision is

made about half an inch long on each side of the posterior nares, a little

above and parallel to the palatine flaps, and across a line straight down-

wards from the lower opening of the Eustachian tube, by which the levator

palati is divided on both sides, just above its attachment to the palate. The
edges of the fissure are next pared with a straight blunt-pointed bistoury,

removing little more than the mucous membrane; then, with a pair of long,

blunt-pointed, curved scissors, the posterior pillars of the fauces are divided
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just behind the tonsil, and, if necessary, the anterior pillar likewise ; the

wound in each part being about a quarter of an inch in extent. Lastly,

stitches are introduced by means of a curved needle set in a handle, and the

threads tied, so as to keep the edges accurately in contact {pi. 139, fig. 31).

8. Odontalgia.

Diseases of the teeth are so numerous and important, that their treatment

constitutes a separate branch of surgery. "We shall here only refer briefly

to the principal instruments used in the extraction of teeth, usually the only

method by which odontalgia, or tooth-ache, can be effectually cured. In

the multiplicity of contrivances for extracting teeth under all possible cir-

cumstances, we can find room for comparatively few.

The first step in the extraction of teeth consists in cutting the gum around

the neck of the one affected. Convenient instruments for this purpose are

those invented by Cruce {pi. 140, figs. 69, 70). They consist of two handles

with sharp bent extremities. Fare's apparatus {fig. 71) is a steel rod, fast-

ened into a handle, and with a spatulate bent end.

For the extraction, we have first the p>arrot-healced forceps {fig. 72), with

a spring between the handles to keep them apart. Fig. 73 represents the

large curved forceps for extracting canine and anterior molar teeth. Mor-

tet's forceps {figs.- 74=, 75).

PI. 189, fig. 28, illustrates the mode of extracting a lower incisor by

means of the forceps.

The simple key {p>l. 140, fig. 76 a h) consists of a steel stem, four and a

half inches long, Avith a wooden or bone handle. Into an incision in the

bent upper end, the hook, b, is inserted and retained by a screw.

The key with movable hooks {fig. 77) is much like the preceding, except

in having an offset, a, which receives the hook, h^ and is held by a screw.

PI. 139, fig. 29, exhibits the method of extracting a back tooth by means

of a key. The stem of the instrument is usually wrapped with a handker-

chief, to prevent contusion of the gums.

9. Eestoration of Lost Paets.

{Cldrurgia curtorum^ Tra'nsp)lantatio^ Merioplastice.)

This art has been known for a long period of time. It depends upon the

highly interesting physiological phenomenon, that parts of the body maybe
separated and transferred to another part, or even to an entirely different

individual, and yet form a vital and persistent attachment. It is in cases

of deficiency or malformation of parts of the face, that this art has been

made use of with greatest success, and especially in the formation of a new
nose, known as the Taliacotian or rhinoplastic operation.

Restoration of the nose hy means of a fiap from the forehead. In the

first place, a model corresponding to the face and stump of the nose is to
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be constructed of wax or clay ; this measured with strips of paper, and the

outlines thus obtained marked off on paper and cut out. Tliis outline is

then to be spread out fiat on the forehead, the base uppermost, the apex at

the top of the nose, and marked out on the forehead with ink. Dots of ink

should also indicate where the sutures are to be made, four on each side

being usually sufficient. The operation itself presents four stages. In the

first, the margin of the outline on the forehead is to be cut through, except-

ing the narrow neck between the eyes, and the flap of skin dissected from

the periosteum. When the bleeding has ceased, the flap is to be twisted

on itself, and its edges fitted into the grooves made for its reception, and

these fastened with sutures. A roll of oiled lint is then to be introduced

into each nostril, for the purpose of supporting the nose, and a pledget

above the septum ; the wound on the forehead filled with dry lint ; and the

ligatures removed after from forty-eight to seventy-two hours. After

adhesion has thoroughly taken place, the twisted strip of skin by which the

connexion with the forehead Avas maintained, is to be cut through, or a little

strip cut out, so that it may be laid down smoothly. {PL 139, jig. 21.)

This mode of operating has experienced various modifications by different

surgeons. PL 139, fig. 24, represents the method adopted by Delpech

in a particular case
; fig, 25 is the flap of skin brought down and then

twisted.

Fig. 22 exhibits a newly formed nose, after Dieffenbach, in which all the

hard parts had been lost, and the soft parts either destroj^ed by suppuration,

or fallen in. The soft parts were first trimmed off even, and dissected out

to a slight amount beneath the skin of the cheeks, and a transverse incision

made in the upper lip to receive the septum ; after this the flap was

brought down from the forehead and attached as before described. Some
surgeons prefer to form the septum of the nose by a subsequent operation

from the upper lip.

When the nose is to be formed out of the skin of the arm, a model of it

is to be made, and the surface of the model cut out in paper and marked

off on the arm. Groefe has invented a special apparatus for connecting the

arm and face, consisting of a cap, jacket, and arm bandage, shown in pL
1S9, fig. 26. The cap, «, is prolonged on each side in a flap, c, by means

of which it is fastened under the chin. Above is sewed to it the bandage, cZ,

for holding the wrist. Opposite threads are attached to the cap, which are

tied together to hold the bandages, j:>, q, r ; two are at g, two at c, and two

on the other side of the head opposite to g. A small ring is fastened at /
with strong tape, and through it passed a bandage, b}^ Avhich the entire head

may be drawn back towards k, if necessary. The cap is attached to the

jacket, h, at u. A second ring is placed at i for the purpose, by means of

a tape, of drawing the arm towards the left, if required ; another is situated

on the right side. The pantaloons are fastened to the waistband, h. The
arm bandage consists of the linen band, Z, m, n, o, with six side bands ; the

former consists of a part for the upper arm, 5, ?2, and the forearm, 5, L The
arm portion is attached along the border, m, o, to the three side bands, p, q, r,

by nine narrow tapes or silk strings
; the same arrangement exists on the
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opposite side. The position of the side bands is secured by the six strings

attached to the cap.

Fig. 27 represents the flap of skin dissected from the arm and attached to

it -only by its base. It is cicatrized along its margin and under surface, and

thereby prepared for attachment to the stump of the nose.

10. Extirpation of portions of the Tongue.

For this operation will be needed a piece of cork, and a polypus forceps,

or Muzeux' tenaculum forceps {pi. 140, fig. 12). It will sometimes be

necessary to pass a string or loop through the sound part of the tongue, for

the purpose of drawing it out during the operation, and for stopping the flow

of blood. There will also be required a straight, a sharp, and a blunt bis-

toury, a Cooper's scissors, ligature apparatus, cautery irons, cold water, ice,

&c. The tongue of the patient is to be protruded as far as possible, and

held by forceps or a loop. The operation itself is conducted either by means

of an incision or by ligature.

PL 139, fig. 30 : at the points g and A, two needles are passed through

from beneath, each provided with a separate and a common thread, the

latter of which, g^ h^ h, i, is tied on the back of the tongue ; the two former,

g, Z, m, and h, n, o, are fastened in the edges. For removing the small por-

tion of the side of the tongue, a needle with a double thread is passed

through at p, and the two ends of those tied together at q and r.

11. CESOPHAGOTOMY.

This is resorted to sometimes for the removal of foreign bodies, partly for

the purpose of introducing, food.

For the first end, three methods have been proposed, that of Eckholdt

with the most favor. The operation is to be performed in the triangular

space included between the two crura of the sterno-cleido-mastoid and the

clavicle. The skin is in an obliquely transverse fold, and an incision made

of about two inches in length, running downwards and inwards to the

sternal end of the clavicle, and the platysma separated. Should the space

between the muscular portion be too much confined to permit a sight of

the laryngeal nerve lying along the oesophagus, the angle of the two heads

is opened up on a director by introducing this close behind the muscle, and

thus avoiding any danger of injuring the inferior thyroid artery and the

omo-hyoid muscle. The omo-hyoid may be then pushed up, the carotid

artery and jugular vein outwards, the oesophagus laid bare, and then opened

either against the foreign body or a small aperture made and enlarged with

forceps, or by the introduction of a director.

PL 139, fig. 32, the lips of the incision are separated by means of two

double tenacula : \ sternal, ^, clavicular portion of the sterno-cleido-mastoid

muscle ;
', stern o-thyroid muscle

;
', omo-hyroid do. ; ', thyroid gland :.
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", trachea ; ', carotid artery
; % inferior tliyroid artery ; *, laryngeal nerve

an(J branches ;
'", cellular tissue.

To extract the foreign body after the operation, we may make use of a

straight forceps {pi 140, Jig. 15), or if it be some distance from the opening,

of a curved forceps as shown in fig. 78. Degenerate portions of the mem-

brane of the oesophagus, false membranes, &c., may be removed with the

knife or with the scissors. The introduction of nourishment when necessary

is to be effected by means of a flexible tube.

If the foreign body be not too large it may in most instances be removed

without an operation. An instrument for extracting such substances,

invented by Petit, and improved by Eckholdt, is shown inj^^. 79. It con-

sists of a handle, a; a ferule, b; a whalebone rod, c c; a silver tube with

two hooks, d, to which is fastened an elastic tube, e e; /is a long cylindri-

cal piece of sponge to which are attached some loops of thread, ^, to catch

hold of small angular bodies.

For the extraction of bodies of moderate size Eckholdt made use of the

apparatus shown in fig. 80. An elastic catheter, g g, is provided at its

superior extremity with an open convex silver ferule attached to it by two

arms. Into the catheter is passed a round whalebone rod with a wooden

handle, which carries a silver ferule, b. This ferule, c, has a ridge, c, round

its margin, cut through in two opposite places ; a silver tube, e, on the

catheter has a small hook,/ on each side, which passing through the breaks

in the ridge, e, and slightly rotated, serves to unite the catheter to the han-

dle. The whalebone rod projects about two inches beyond the tube, and

to its anterior end is fastened a small silver button having eight grooves

radiating from the centre, cut on its surface. In these are laid four thin

whalebone rods about five inches long, and crossing each other in the cen-

tre of the button ; these are held in place by a small cap with eight teeth,

which bend down between the rods and thus keep them in place ; they are

then bent over and tied along the anterior end of the tube, and afterwards

surrounded by a ferule with the anterior margin bent in between the rods

to keep them at a proper distance apart. The cage thus formed will of

course be enlarged and expanded on drawing back the rod, and on the

other hand elongated and greatly diminished in diameter by pushing the

rod out or forwards. To extract pins or other sharp bodies, the cage may
be covered with a small bag of fine silk, and also encircled by numerous
loops of thread.

12. Amputation.

Amputation proper has reference to the cutting through of a limb : when
the separation takes place at a joint, we have excision, or ex-articulation.

Amputating apparatus consists of the following instruments : two tour-

niquets {pL14:0, figs. 86-88, those of Henkel and Savigny); amputating

knives of various sizes, single edged for circular sections, and double edged

for flap operations {fig. 84, Savigny's knife
; fig. 85, Weiss's knife for cir-
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cular incision); a straight or bellied bistoury; knives for separating bone

and cutting periosteum; amputating saws (^zg. 21, Pott's saw); bone nip-

pers for extracting spicula {fig. 20) ; bone scissors {fig. 19) and rasps ; a

chisel {figs. 22, 23); forceps {fiigs. 35, 36) ; artery tenaculum {fig. 37, Bell's)

;

and the necessary bandages. Good assistants, generally five in number,

will be required. The suggestion of Moore, to diminish the pain of an

operation by compressing the principal nerves {fig. 89, nerve compressor),

has not been much folowed.

Various tables have been constructed for the suitable arrangement of the

patient {fig. 90, Kluge's table), but these are only applicable in hospitals.

The princijDal modes of amputation, subject, how'cver, to numerous modi-

fications for the different regions, are two in number.

1. The Circular Metliod. This may be either simple or double. In the

simple incision, all the soft parts are cut to the bone, then pushed up, and

the bone sawed off close to the muscle. Subsequently it was considered

preferable to cut first through the skin, then pushing this up to cut through

the muscle, and finally to separate the bone as before.

2. Flap Operation. The flesh is grasped by the surgeon, and lifted from

the bone ; the double edged knife is passed horizontally through it, the point

carried over the bone, and pushed through the other side of the limb ; it is

then made to cut its way out upwards and forwards, so as to make the

anterior flap. The knife is again entered on the inner side a little below

the top of the incision, passed behind the bone, brought out at the wound
on the outside, and directed so as to make a posterior flap. Both flaps are

now drawn back, the knife swept around the bone to divide any remaining

muscular fibres, and the bone sawed through.

PI. 1S9, fig. 33, amputation of the thigh: a, 5, hands of the first assistant;

c, c?, do. of second assistant ; e, / operator.

The following figures are intended to illustrate the respective positions of

the individual parts after an amputation.

PI 1S9, fig. 34, circular amputation of the upper arm, three and a half

inches above the middle: a, humerus; h. c, deltoid muscle; d^ long, e, short

head of the biceps brachii
; yj latissimus dorsi muscle

; ^, h, i, k, ?, triceps

. brachii; m, ??, o, ^j, subcutaneous adipose and cellular tissue: \ brachial

artery; ^, posterior circumflex artery; ^ basilic vein; ^'^, deep seated

brachial vein; % cephahc vein; ', median nerve; *, ulnar nerve; ", middle

cutaneous nerve. Fig. 35, circular amputation of the thigh two inches

below^ Poupart's ligament: «, femur; h^ rectus femoris; c, sartorius; o?, vastus

externus and tensor vagina3 femoris; e, vastus internus; yj adductor longus;

g, gracilis; A, ?*, h, I, adductor magnus, adductor brevis, and semi-membra-

nosus muscles ; r/?, biceps crura^us ; ?7, semi-tendinosus ; o, adipose and cellu-

lar tissue between the adductors and gracilis
; ^j, q, r, t, subcutaneous adipose

and cellular tissue ; 5, intermuscular tissue; \ crurseal artery; ^, deep do.

;

', external circumflex artery ; ', cruraeal vein ;

'' ''

', deep seated veins

;

', saphena major vein ;

^"", small and large muscular and cutaneous arterial

branches ;
"~", branches of the cruraeal nerve.
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13. Fractures.

These occur in all the individual bones, although more rarely in some

than in others.

In treating fractures, a point especially to be attended to is the trans-

portation of the patient, especially if the distance be considerable. In the

treatment proper, the first step consists in properly approximating the

fractured extremities, and then in keeping them undisturbed in close con-

tact; the rest must be left mainly to the recuperative energies of the

system. PL 14:0, fig. 91, represents a bed well adapted for the ease and

immobility of the patient while under treatment for the union of a broken

limb.

14. Calculus.

Calculus, or stone in the bladder, is a very painful disease of frequent

occurrence. Owing to the danger of a direct operation for this disease,

efforts have frequently been made to discover methods by means of which

such operation might be avoided. The great objection to these methods,

known under the general name of lithontripsy, is, that they do not act

directly upon the calculus, and that their long continued use, which is

usually necessary, introduces a train of new evils.

We cannot pretend to enter into even a brief account of the various

methods of performing operations of lithotomy, or extracting the calculus

directly, as this would of itself require a volume. We must confine our-

selves to a reference to some forms of apparatus, b}' which the stone may
frequently be broken up in the bladder and evacuated in minute fragments.

The instrument invented by Civiale, and called lithotrijJtor, has been made
use of with considerable success, although liable to the danger of lacerating

the coats of the bladder, and of bruising the parts about the neck. It is

represented in pi. 140, figs. 81—83, and consists essentially of a straight

cylindrical canula introduced into the bladder, and containing three or

four branches which can be protruded by external machinerj^ These are

then made to grasp the stone and hold it tightly, whilst it is bored, scooped,

and excavated by drills contained in the centre and worked by a bow.

When the stone is sufficiently excavated, its shell is crushed into small

pieces.

. The instrument most used at the present day is the screw lithotrite, com-

posed of two sliding blades, between which the stone is seized and crushed

by gradual pressure with a screw.
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Abbreviations, explanation of the

ordinary, used in botanical descrip-

tions, 50, 57.

Abelnioschus csculentus, 190.

Abies alba, balsumea, &.C., 89, 90.

AbieteiB, H9; ubietiniB, ib.

Abolboda, 78.

Abrineae, 1(J6 ; abrus, ib,

Abutileaj, 189; abutilon, ib.

Acacia, 108, 190 ; acacieai, 168.

Acalypheae, 99.

Acanthacete, 113 ; acanthus mollis,

114.

Acantholepis, 137.

Acer saccharinum and pseudo-plata-

nus, 182 ; aceraceae, 181.

Acerates, 125.

Achaenium, definition of the term, 34.

Achillea, 137.

Achimenes, 132.

Achras, 127.*

Achyranthes, 110.

Achyrideje, 35.

Aciauthideae, 85.

Acids, organic, great variety of, in ve-

getable juices, 41.

Acnida, 109.

Acoiiitum napellus and stoerliianum,

203.

Acoreae, 73 ; acorus calamus, ib.

Acotyledones, characteristics of, 57.

A cotyledons, 11.

Acourtia, K^.
Acramphibrya, 87
Acrobrya, 55.

Acrocarpi, 63.

Acrocomia, 77.

Acrodiclidiae, 106.

Acroea, 85.

Acrogens, or acrogenous stems, 1 1

;

characteristic features of, 15; gene-
ral characters of, 57.

Actaea, 203.

Actinenchyma, definition of, 2.

Actinospermum, 137.

Aculei, or prickles, 7.

Adansonia digitata, 189; adansonieae,
188.

Adenocaulon, 135.

Adenostemon, 106.

Adenostyleae. 135.

Adiantum capillus, &c., 65.

Adiumia cirrhosa, 197.

Adonis vernalis, 203.

Adoxa, 144.

Aesculus pavia, &c., 181.

.Estivation, meaning of the term, and
different kinds of, 24.

iEtheogamse, 61.

.Ethusa cynapium, 147.

Agaricus, 00.

Agave araericana, &c., 81 ; Agaveae,
ib.

Agerateae, 135 ; ageratum, ib.

Aglaia odorata, 186,

Agrimonia, 163.

Agrostemma, 43.

Agrostideae, 09.

Agrostis cajspitosa and magellania, 48;
A. vulgaris, 09.

Air, office of the, with respect to

plants, 2; nature of air vessels or
cells, 6,

Aira caespitosa and flexuosa, 48, 69.

Aizoon, 151.

Ajugordeae, 115.

Albertinia, 135,

Albumen, the composition and use of,

36.

(Alburnum, or sap-wood, 13.

Alder, the, 46, 52, 93.

Aletris, 81,

Aleurites laccifera, 100.

Algaj, 57,

Algarobia, 168.

Alhageaj, 100.

Alismacete, 74; alismcae, 75.

Alkaloids, or vegetable alkalies,

sources of the principal, 41.

Alkanet root, 119.

Allegany vine, the, 197.

Alligator's pejir, 107,

Allium sativum and cepa, 79.

Allspice, 158.

Almond tree, the, 51, 164.

Alnus, 92; A, glutinosa, 48; A. virl-

dis, 52.

Aloe arborescens, socotrina, &c,, 79.

Aloineie, or aloes tribe, 79.

Alomieae, 135,

Alonsia, 116,

Alopecurus, 69, 70.

Aloysia citriodora, 114.

Alsineae, 190.

Alsodeieae, 193.

Alstonleae, 124,

Alstroemerieae, 81.

Althcea rosea, 190.

Altingia, 89.

Alyssineae, 196.

Amaranthaceae, the amaranth family,

110; amaranth us, ib.

Ainaryllidaceae, the amaryllis family,

81.

Ambrlna, 109.

Ambrosia, 136.

Amelanchier canadensis, 162,

Amellieae, 135 ; amellus, ib,

Amentaceas, 91,

Amentum, or catkin, 23.

Amherstieae, 107.

Ammi, 145; ammineae, ib.

Ammophila arenaria, 43.

Amomum, 83, 84.

Amorpha, 166.

Ampelopsis quinquefolia, 178.

Amphiachyris, 135.

Amphibrya, 66.

Amphigaraae, 57.

Amphipogon, 69.

Amygdaleae, 164; araygdalis commu-
nis, 164, 165.

Amyridaceae, the amyris family, 169.

Anabasis, 43, 48.

Anacardiaceae, 170; anacardium occi-

dentale, ib.

Anagallideae, 112; anagallis arvensis,

ib.

Anamirta cocculus, 200.

Ananassa sativa, 80 ; ananasseae, ib.

Anastaticeae, 190.

Anchonieae, 190.

Anchusa tinctoria, 119 ; anchuseae, ib.

Androeaceae, 63.

Androecium, the, or male apparatus,
27.

Andromeda, 44, 48, 49, 131 ; andro-
medai, 51,

Andromedeae, 131.

Andropogon sorghum, 68 ; andropo-
goneae, ib,

Androsace septentrional is, 43.
Anemone hortensis, the garden ane-
mone, 203 ; anemoneie, 202.

Anethum, 146.

Angelica, 145 ; angeliceae, ib.

Angiantheae, 137.

Angienchyma, or vascular tissue, 4.

Angiospermae, 56, 90; angiospermia,

Angustura bark, false, 123,

Animals, difference between the vital

actions of, and plants, 1.

Anise, star, 201.

Anona tribola, cherimolia, &c., 201

;

anonaceaj, 200.

Anophyta, .55.

Anosmia, 147.

Anserineae, 109.

Antennaria, 137; antennarieae, ib.

Antheraideie, 137 ; anthemis nobilis,

139.

Anther, the, constituent parts and var

rious forms of, 28.

Anthericeae, 79 ; anthericum, ib.

Antheridia, nature of, 29.

Antherosperma, 95 ; antherosperma-
ceae, ib.

Anthistiria australis, 47, 68.

Aiithocarpous fruits, definition of, 35.

Anthoceros punctatus, 62 ; anthoce-

roteae, ib.

Anthochlamys, 109.

Anthodiscus, 180.

Anthodium, explanation of the term,

23,

Anthospermae, 141; anthospermum,
ib,

Anlhotaxis, or inflorescence, 22,

Anthoxanthum, 68; anthoxanthus, 70
Antiaris toxicaria, 97.

Antirrhinideae, 110 ; antirrhinum, ib.

Antriplices, 109.

Aphanostephus, 135.

Aphyilantheae, 79.

Aphyllon, 117.

Apios, 106.

Apium graveolens, 147.

A plectrum, 85.

Apocarpous fruits, definition of, 33.

Apocyanacete, 123; apocynum, 124.

Apogon, 138.

Apostasia, 82.

Apothecia, 38.

Apple, the, 102 ; the wild crab apple, lb.

Apricot, 164.

Apteria, 82.

Aquifoliaceae, 127.

Aquilariaceae, the aquilaria family,
103.

Aquilegia vulgaris, 203.

Arabideas, 196; arabis, ib.

Araceae, 46, 47,

Arachis hypogaea, 167.

Aralia nudicaulis, 144 ; araliaceas, ib.

Araucarieae, 89.

Arbor vitas, 89.

Arbuteae, 131 ; arbutus, 47, 48, 131.

Arceuthobium, 143.

Arch angelica, 145.

Archil, 61.

Arctostaphylos, 131.

Arctoteai, 137 ; arctotis, ib.

Areca catechu, 77 ; A. sapida, 48.

Arecineae, 77.

Arenaria, 190.

Arenga, 76.

Arethusie, 85,

Argemoneae, 198.

Ariiieifi, 74; arum triphyllum and m^
culatum, ib.

Aristolochia serpentaria, sipho, and
clematitis, 102.

Aristolochiaceae, 101.

Aristotelia, 187.

Armeria, 43, 112.

Armeriaca vulgaris, 164.

Arnottia, 85.

Arnotto family, the, 194.

Aroideae, 73.
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Aronia, 137.

Arracaclia esculentuin. 147.

Arrow-root lamilv, the, 83.

Artamhe, 94.

Artemisia, 4S, 137; A. absinthum,
dracunculus, &c., 139.

Arthrotaxis, 88, 89, 90.

Artichoke, the, 139.

Artocarpeie, 47, 96 ; artocarpus incisa,

98.

Arum family, the, 73.

Arandinaceae, 69.

Asarabacca, 102 ; asarum europaeum
and canadense, ib.

Asclepiadaceae, 124 ; asclepiae, 125 ;

asclepias cornuti, ib.

Ascomycetes, 60.

Ash, the, 1-26 ; the prickly, 174.

Asimina, 201,

Asparageae, 79 ; asparagus, ib.

Asperiloliae, 119.

Aephodelus, 79.

Aspidium filix mas, 65 ; A. baromez, ib.

Aspleiiium trichomanes, 65.

Assafcetida, 147.

Astelia, 77.

Aster, 47, 135 ; astereae, 135.

Asteranthus, 154.

Asterineae, 135 ; asteroidese, ib.

Astragalus, 167.

Astrantia, 145.

Astrapasa, 46,

Astrocaryum, 77.

Astronia, 159.

Athanasia, 137.

Atherospermaceae, 95.

Athrixia, 137.

Athroisma, 136.

Atrema, 147.

Atriplex, 48, 109.

Atrogene, 202.

Atropa belladonna, 118.

Attalea, 77.

Aurantiaceae, 185.

Avellano, 105.

Avena sativa, &c,, 69; avenaceae, ib.

Averrhoa, 176.

Avicennia, 114.

Avocado, or alligator's pear, 107.

Axis, the, of a plant, and its appen-
dages, 8.

Aydeudron, 106.

Azaleas, 131.

AzoUa magellanica, 48.

Bacca, the, definition of the term, 34.

Baccharideae, 136 ; baccharis, ib.

Balanophoraceae, 101.

Balausta, the, definition of, 34.

Balbisiae, 137.

Bpldwinieffi, 137.

Balfour's arrangement exhibiting the
general features of a division of

plants according to their station, 42-

46 : analysis of the Linnaean system,
52.

Ballota, 115.

Balm of Gilead, 170.

Balsam apple, the, 15G.

Balsam fir, the, 89, 90.

Balsam of Peru and tolu, 167 ; of co-

paiva, 168.

BalsaraifluiE, 92.

Balsaminaceae, the balsam family, 177.

Balsamodendron myrrha, 170 B. gi-

leadense, ib.

Bamboo, the, 45, 69.

Bambusa arundinacea, 69.

Banana family, the, 82.

Banisterieae, 182.

Banksia serrata, 105.

Banyan tree, the, 97.

Baobab, the, 189.

Baptisia, 166.

Barbacenia, 80.

Barberiese, 113.

Barberry family, the, 199.

Bark, various layers composing the,

13 ; method of increase of, ib. ; false,

of the endogenous plant, 14.

Barley, 67, 69.

Barnadesieae, 138.

Barosma, 175.

Barringtoniese, 158.

Bartonia, 122,

Bartramiaceae, 63.
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Basil, 115.

Bassia parkii, 127.

Batatas edulis, 120.

Bauhinieae, 167.

Bay or laurel family, the, 106.

Bdellium, 76, 170.

Beans, 166, 167.

Bear's claw, 114.

Bebeeru-bark, 107,

Beech, 44, 46, 51, 92.

Beefwood tribe, the, 93.

Beet, the common, 110.

Befaria, 51.

Begoniaceae, the begonia family, 107.

Belladonna, 118.

Bellideae, 135 ; bellieae, ib.

Bell worts, 78.

Belvisiaceae, the belvisia family, 154.

Ben-nuts, 165 ; oil of ben, ib.

Bent grass, 69.

Benzoin odoriferum, 107.

Berberidaceae, 199 ; berberideae, 200.

Berchemia, 171.

Bergamot, oil of, 185.

Bergia, 191.

Bermuda-grass, 69.

Bertholletia excelsa, 158.

Beta vulgaris, 110.

Betel nut, the, 76 ; leaf, the, 94.

Betonica officinalis, 115.

Betulineae, 92.

Betuloides, 48.

Bidens, 136.

Bignoniaceae, the bignonia family, 121

;

bignonieae, ib. ; bignonia leucoxyIon,
122.

Bikh, the East Indian poison so called,

203.

Bilberries, 130.

Billardiera, 176.

Billbergia, 80.

Bindweeds, the true, 120.

Bionia, 106.

Birch tribe, the, 92.

Birthwort, 102; birthwort family, the,

101.

Bittersweet, 118.

Bixa orellana, 194 ; bixaceae, ib.

Blackberry, the, 163.

Bladder-nut family, the, 171.

Bladder-wort family, the, 113.

Blastema, or primordial matter, 4.

Blechum, 113.

Blennosperma, 136.

Blepharis, 113.

Blephilia, 115.

Bletideae, 85.

Blitum, 109.

Blood root, 198.

Bloodwort family, the, 81.

Bocconia, 198.

Boehmeria, 97.

Boerhaavia, 111.

Bog-myrtle, 93.

Bohun upas, 97.

Bois d'arc, 97,

Bojerieae, 135.

Bolax, 145.

Boldoa, 95.

Boletus edulis, umbellatus. &c., 60.

Bolivaria, 126.

Boltonia, 135.

Bombax ceiba, 189.

Bonapartea, 80,

Boopis, 139.

Boorichia, 136.

Boraginaceae, the borage family, 118 ;

borago officinalis, 119.

Borassineae, 77.

Boronia, 175.

Borreria, 141.

Boswellia serrata, 170.

Botany, province of, 1 ; various sys-

tems ot; 52 ; botanical terms, see De-
finitions.

Bothrenchyma, pitted or vasiform tis-

sue, 3, 5.

Boti7chium, 65.

Bottle gourd, the, 155.

Bovista gigantea, 60.

Bowlesia, 145.

Boxwood, the, used by engravers, 99.

Brachylepis, 110.

Bracts, or floral leaves, 22 ; bracteoles
or bractlets, 24.

Bradbiu-ia, 135.

Brahea, 77.

Brasenia, 199.

Brassiceas, 196; brassica oberacea, ra<

pa, and campestris, 197.

Brassideae, 85.

Bravoa, 81.

Brazil nuts, 1.58 ; brazil wood, 168.

Bread fruit tribe, the, 96; the bread
fruit, 98.

Brexiaceae, the brexia family, 175.

Brimstone, vegetable, 63.

Brocchinia, 80.

Bromeliaceae, 80.

Bromus secalinus, 69.

Broom-rape family, the, II7.

Broussonetia papyrifera, 97.

Brucine, 123.

Bruniaceae, the brunia family, 148.

Brunoniaceae, the brunonia family,

133.

Bryaceae, 63,

Bryodes, 116.

Bryonia alba, 156.

Buchnera, 116.

Buckeyes, 181.

Bucklandieae, 148.

Buckthorn family, the, 171.

Buckwheat family, the, 107.

Buddleieae, 116.

Buds, subdivided into leaf buds and
flower buds, 21.

Buffalo nut, 102 ; buffalo berry, 105.

Bulb, nature of a, 22.

Bulrushes, 73.

Buniadeae, 196 ; bunias, ib.

Bunium, 48,

Bupthalmeae, 136.

Burgundy pitch, 90.

Burmanniaceae, the burmannia family,

81.

Bvutonia, 166.

Bursefeae, 169.

Butomaceae, 74 ; butomus, ib.

Butter-nut, 91.

Butter of cacao, 188.

Buttonwood, 92.

Buxbaumiaceae, 63.

Buxeae, 99 ; buxus sempervhens, ib.

Byssus, 45.

Byttneriacese, 187.

Cabbage, 197.

Cabombaceae, 199.

Cacalia, 137,

Cacao, the, or chocolate tree, 188.

Cactaceae, the cactus family, 150.

Ceesalpinia braziliensis, 168; caesalpi-

nieae, 167.

Caelospermae, 145, 147.

Caesaiea, 190.

Caesula, 136 ; caesulineae, ib.

Cajeput tree, 158.

CakiUnese, 196,

Calamus, 76, 77.

Calandrinia, 153.

Calanthideae, 85.

Calathium, meaning of the term, 23.

Calceolaria corymbosa, 116,

Calendula, 137.

Caleya, 85 ; caleyideae, ib.

Calibash, 155.

Calicle, the, or epicalyx, 25.

Calla, 74 ; calladium, ib.

Caliichroa, 137.

Callirrhoe, 189.

Callitriche, 48, 156.

Callitris, 47, 88, 89, 90.

Calluna vulgaris, 131.

Calophylleae, 184.

Calopogon, 85.

Caloptilium, 138.

Calostigma, 125.

Caltha, 48, 202.

Calycanthaceae, the calycanthua fami-

ly, 161.

Calyceraceae, the calycera family,

139.

Calyciflorae, 143.

Calyptridium, 153.

Calystegia, 120,

Calytrix, 158.

Calyx, the, different forms of, 25.

Cambium, nature of, 13.

Cambogia, 184.

Camelineae, 196. *

Camellia japonica, 186.
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CampanulaceaG, 132 ; campanula
Iraclit'lium, ib.

Caiiii)lu)r, whence procured, 10{>, 107.

Caniphorosmea', lOi).

Campylosperraeiu, 146.

Canada balsiiin, 90.

Caiuia, 83.

Canuabiiiea?, 97 ; cannabis saliva,

&c., 98.

t'anlhareilus cibarius, CO.

Caoutchouc, whence obtained, 41, 97, Cellis, 97.

conflicting opinions iis to tlie deve-
lopment and functions of, 4.

Cellular system, the, of the exoge-
nous stem, 11.

I

Cellular tissue. See Tissue.

I

Cellulares, 57.

;

Cellulose, nature of, 3; distinction be-

j

tween, and lignine, 40.

i

Celosia cristata, 110.

Celsia, 111).

99, 1J4, 123.

Cape heath, the, 131.

Caper family, the, 195.

Capillaire, whence prepared, 65.

Capitulum, exphmation of the term,

!23.

Capparidaccac, 195; capparis spinosa,

ib.

Caprifoliacete, 142; caprifolie*, ib.

Capsicum annuum, 118.

Caraway seeds, 147.

Carbon,' the most abundant constituent

of plants, 38.

Cardamine, 49.

Cardamom seeds, 84.

Cardiospermum, 181.

Cardoon, the, 139.

Cardopatea', 137.

Carduinea;. 138 ; carduus, ib.

Carex, 70, 71.

Carica family, the, 154 ; carica papaj a,

154, 1.55.

Cariceip, 71, 154.

Carisseie, 124.

Curlinieas 138.

Carludovica, 74.

Carnation, the, 191.

Carnauba wax, 76.

Cai-ob tree, the, 168.

Carpesium, 137.

Carpinus, 92.

Carpolrocheas 194.

CaiTot, the, 147.

Carthamus tinctorius, 139.

Carum carui, 147.

Carya, hickory nuts, shell barks, Pecan
luUs, &:c., obtained from, 91.

Caryocar butyrosum, IdO.

Caryophyllacete, 190.

Caryophylleae, 47.

Caryophjilus aromaticus, l.i8.

Caryota, 76, 77.

Cascarilla, 99.

Casearia, 103.

Caseine, 40.

Cashew-nut family, the, 170.

Cassava, the, or manioc flour, 99.

Cassia, 107 ; cassia lanceolata, 169.

Cassiete, 167.

Cassinia, 137.

Cassvtheae, 106.

Castanea, 92; C. vesca, &c., 93.

Castela, 173.

Castillej^, 116.

Castor oil, whence procured, 99.

Casuarineas, 93.

Catalpa, 121.

Catasetidea;, 85.

Catawba grape, 179; tree, 121.

Catechu, 76.

Catesbcea, 141.

Catkin, or amentum, 23; the catkin
family, 91.

Cat-tails, 73.

Caucalineae. 146; caucalis, ib.

Caudex, the, definition of the term, 10.

Caulis, the, definition of the term, 10.

Cayenne pepper, 1 18.

Ceauothus americanus, 171.

Cedar, white and red, 89; the Euro-
pean, 90.

Cedrelaceae, 179.

Cedronella, 115.

Cedrus, 89.

Celandine, 198.

Celastracese, 172; celastrus, ib.

Celery, 147 ; celery grass.

Cenomyce rangiferina, 48.

Centauriea>, 138.

Centella, 145.

Century i)lant, the, 81.

CephaMis ipecacuanha, 142 ; cephalan-
thea^ 141.

Cephalotaxus, 89, 90.

Ceramiaceas or floridea^, 58.

Cerastium, 190.

Cerasus avium, 64.

Ceratolobus glaucescens, 76.

Ceratonia siliqua, 168.

Ceratopbyllacea;, 96.

Cerbera, 124.

Cercis, 166.

Cercocarpese, 163.

Cereals, the, 67.

Cereus grandiflorus and hexacronus,

150.

Ceropegieae, 125.

Ceroxyion andicola, 76.

Cestrinea', 118; cestrum, ib.

Ceterach lepluphylla and officinarum,

66.

Cetraria islandica, or Iceland moss, 61.

Cevadilla, whence procured, 79.

Cevallia, 156.

Cha'rophyllura temulura, 147.

Cha!topappa, 135.

Chailletiacete, the chailletia family,

103.

Chamaelauciea?, 158.

Chamajrhodete, 163.

Chama'rops, 45, 47, 77.

Chamomile, 13P.

Chandelier tree of Guinea, the, 74.

Chaptalia, 138.

Charace?e, 59.

Chardini;i, 137.

Chariantheie, 159.

I

Cheat, or chess, the common, 09.

I Cheirostemou, 188; C. platanoides, ib.

j

Chelidonium majus, 198.

Chelone, 116.

Chemical constituents of plants, 38.

Chenopodiacea3, 109 ; chenopodium,
43, 109, 110.

Cherimover, the, of Peru. 201.

Cherry, the. 164.

Chestnut, the, 92, 93.

Chickweed familj', the, 190

Chicory or succory, 139.

Chili nettle family, the, 156.

Chilian nut, the, 105.

Chillies, 118.

Chilodia, 11.5.

Chimaphila umbellata, 131,

Cliimonanthus, 161.

Chincapin, the, 92.

Chinese grass cloth, 98: tallow tree,

99; indigo, 197.

Chiococca, 141.

Chiogenes, 130.

Chionanthus, 126,

Chironieae, 122.

Chlaenaceae. 186.

Chloranthaceie, the chloranthus fami-
ly, 94.

Chioreie. 122.

Chloridea. 69.

Chlorophylle, 4, 40.

Chocolate familv, the. 186 : chocolate,
188.

Ch(Krophyllum, 147.

Chromule, 4.

Chrysanthemeae, 137.

Chrysitricheip, 71 ; chrysitrix. ib.

Cells, special names for diflerently Chrysobalaneaj, 164.

shaped aggregations of, 2; varying Chrysocomeae, 135.

sizes of, and partitions between,"ib. ; !
Chrysopia, 184.

certain, of aquatic plants mistaken ' Chrysoplenium, 48.

for infusorial animalcula. 3; spiral, Chrysopsideje, 135; chrysopsis. ib.

annular, reticulated, scalariform, or Ciclioracea', 138.

dotted, ib. ; combination, external Cichorium intybus, 139.
investment, and constituents of, ib. ; Cicuta, 145: C. virosa, 147.
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Cidemia, 1.59.

(imifuga, 203,

Cinchonacea,', 141 ; cinchonese, ib.

Cinenchyma, or laticiferous tissue, 6.

Cinnamomea', 106.

Cimiamon, whdifcce procured, 107.

Circaeu!, 157.

Circulation and elaboration of fluids in

plants, 41.

Cii-sium, 138.

Cis.sampelos, 200.

Cissus, 47, 178.

Cistaceie, 193,

Cistinea>, 47,

CistomatJi, definition of the, 6.

Cistus crelicus, 194,

Citreaj, 185; citrus vulgaris, limonum,
medica, &c,, ib. ; citron, ib.

Citrullus colocynthis, 155.

Cladenchyma, definition of, 2.

Cladieae, 71 ; cladium, ib.

Cladonia pvxidata, &.C., 61.

Cladrastis, 61.

Classification of plants, 52.

Clauseneae, 185.

Claytonia, 153.

Clematidete, 202 ; clematis erecta, 203.

Cleome, 195 ; cleomea;, ib.

Clethra, 131.

Climacium dendroides, 63.

Climbing nightshade, 118.

Clintonia, 79, 132.

Clitoria, J 66.

Clorauthus inconspicuus, 186.

Clove, the, 158.

Clover, 166.

Club moss family, the, 63.

Clusiaceie, 183;dusiea3, 184.

Cnestis, 169.

Cnicus, 138.

Coba'a, 121.

Cocculus indicus, 200.

Cochleai-ia, 49; C. rustica, 197.

Cock''s comb, 110; cock's toot grass,

68.

Coco, 127,

Cocoanut, the, 76, 77 ; cocoa plum.
164.

Cocoineae, 77.

Cocos nucifera, 76, 77.

Codia, 149.

Coelestina, 135.

Ccelospermea', 147.

Coeloslylis, 123,

Colfeacea?, 140 ; coflfea arabica. the
o.ofifee plant, 142.

Cola, 189.

Colchiceae, the colchicum family, 78;
colchicum autumnale, ib.

Colletieae, 171.

CoUinsia, 116.

Collocasia, 74.

Colocynth, 155.

Coloring matters obtained from plants.,

41.

Colpenchyma, definition of, 2.

Colpias, 116.

Colpodium, 49.

Columbine, 203.

Columelliacea'. the columellia familv,

129.

Columnea, 132.

Comandra umbellata, 102.

Comarum, 44.

Conibretacea;, 159; combreteas 160.

Commelyna tuberosa, 75; commely-
nacete, ib.

Compositie, 134; the^ largest order in

the vegetable kingdom, ib. ; De Can-
dolle's arrangement of the suh-

ordei-s of, 135.

Comptonia, 93.

Concentric circles of e.xogenous plant:*.

12.

Cone, a species of spike, 23.

Conenchyma, deSnition of, 2.

Conferva bombycina, &c., 58.

Conlervacea?, 58.

Coniandrea*, 155.

amifera', 88.

Coniomycetes, 60.

Conioselinum, 145.
' Coniothalameie, 61,

j

Conium macu latum, 147.

I

Conjugation, process of, 32,

I Connaracete, the connanis familv, 1G9.
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t'onobgea, 116.

Conocarpus, 160.

(Jouopholis, 117.

• 'onvallariea^, 79.

Coiivolvulaceap, the con\<'lviilus fami-

ly, 119: coiivolvule^ J^O; convol-

vulus scaininonia, &c., ib.

('oiiyzea^ 130.

< 'opaifera, 168.

Copernica cerifera, 76.

<'orallorhizidea3, 85.

Corcliorus, 187.

Cord-grass, 69.

«Jord-rush latnily, the, 72.
< 'ordiaceie, the nordia family, 119;

cordia myxa and sebestena, ib.

(."ordieriea;, 141.

Cordyline australis, 47.

("orema, 100.

(^oreopsidece, 136; coreopsis, ib.

(^oriaudrece, 147 ; coriandrum sativum,
ib. ; coriander seeds, ib.

CoriariacefB, the coriaria family, 173.

Corion, 147.

Uorisantherae, 54.

(Jorispermeffi, 109.

<;ork oak, 93.

Oonn, definition of the term, 11, 22.

Oormogenae, 61.

(Jorraophyta, 55.

(^ornaceas, 143 ; cornus florida, &c., ib.

(Jorolla, constitution of the, 25; regu-
lar and irregular polypetalous and
gamopetalous, 26.

<Jorolliflorce, 56, 111.

(Joronillew, 166 ; coronilla varia, 16?.

('orrea, 175.

Corrigiola, 152.

Cortex, the, or bark, 13.

Corybas, 85.

Corycideaj, 85 ; corycium, ib.

Corydaleie, 197 ; corydalis, ib.

("orylus, 48, 92; C. americanus, &c.,
92.

(Jorymb, explanation of the term, 23.

Corypha, 77 ; coryphineag, ib.

Cotoneaster, 162.

Cottea, 69.

Cottenorphia, 80.

Cotton, cellular tissue of, 5; different

kinds of, where procured, 190.

Cotton-grass, 71.

Cotulea?, 137.

Cow-bane, 147.

Cowitch, 167.

Cowslip, the, 112; the American, 113.

(;ow tree, the, of Demerara, 97, 124;
cow-plant of Ceylon, 125.

Crab-grass, 69.

Crambe maritima, 197,

Oanberry family, the, 130,

('ranesbill family, the, 178.

Oanichidese, 85 ; cranichis, ib.

Crassulaceae, 151 ; crassulese, ib.

Crategus, 162.

(^ream nuts, 158.

CrescentieEe, 121.

Cress, 197.

("reswort family, the, 195.

(Jrocns sativus, 82.

Ootoneae, 99 ; croton tiglium, croton

oil procured from the seeds of, ib.

;

croton eleutheria, ib. ; crotonopsis,

ib.

<:rowberry family, the, 100.

Crowfoot family, the, 202.

<>own imperial, 80.

'. Jrucifera thebaica, 47,

< ;rucifersB, the cruciferous family, 195.

Crypsis, 70.

Cryptocaria, 106; cryptocaryeae, ib.

(Jryplochilidea;, 85.

Cryptogamic plants, certain organs in,

supposed to represent stamens, 29—
to represent pistils, 31-

Cryptogamous plants, 57.

(Jryptomeria, 89.

Crystals, found in the interior of ceils.

4.

Cubeba oflBcinalis, 94.

Cucumber family, the, 1.55; the cu-

cumber tree, 201.

Cucumerineag, 155; cucumis citrullus,

ib.

Cucurbitaceae, 155; cucurbiteae, ib.

CuUumia, 137.
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j
Culm, the, definition of the term, 10.

Curaineae, 146 ; cuminum, ib.

I

Cunila, 115.

Cunninghamia, 89, 90.

Cimoniaceae, 149.

Cuphea, 161.

Cupressineae, 89; cupressus semper-
virens, &:c., 90.

Cupuliterae, 92.

Curai-e, 123.

Curculigo, 81.

Curcuma longa and zedoaria, &c., 41,

83, 84.

Currant, the, 150.

Curvembryeag, 117.

Cuscuteae, 120.

Custard-apple family, the, 200.

Cuticle, the superficial, of plants, 6.

Cycadaceae, the cycas family, 88.

Cycadaceous family, the, 45.

Cyclamen europieum, 112.

Cyclantheae, 74.

Cyclogens, definition of, 12.

Cyclolobeae, 109 ; cyclolobium, 166.

Cyclosis, or circulation of fluids in

hairs, a.

Cydonia vulgaris, 162.

Cylindrenchyma, definition of, 2.

Cynanchum vincetoxicum, 125.

Cynapium, 147.

Cvnara cardunculus and scolymus,
'139.

Cynareae, 137.

Cynodon dactylon, 69.

Cynoglosseae, 119 ; cynoglos?iim, ib.

Cynomelreaj, 108.

Cynomorium, 101,

Cynosurus, 68.

Cyperaceae, 70 ; cypereae, 72 ; cyperus
ofHcinalis, &c., ib.

Cypress tribe, the, 89; the European
cypress, 90.

Cypripedieae, 85.

Cyrtandra, 121 ; cyrtandreae, ib.

Cysts, nature of, 6.

Cytinacese, 101 ; cytinus, ib,

Cytoblastema, 3,

Cytogenesis, 4,

Daciydium, 88, 89, 90.

Dactylis caespitosa, fcc, 68,

Daffodil, the, 81.

Dalbergieae, 166.

Dalibardeae, 163,

Dammarieae, 89.

Dampiera, 133.

Danaeeae, 65.

Dandelion, 139.

Daphneae, 104; daphne mezereum,
ib. ; daphnidieae, 106.

Date palm, the, 76, 77.

Datisca family, the, 100 ; datiscaceae,

ib,

Datureae, 117 ; datura stramonium,
118,

Daucineae, 146 ; daucus carota, 147.

Davalia canariensis, 65.

De CandoUe, the natural system ac-

cording to, 56; his arrangement of

the sub-orders of the compositae, 135
—of the umbelliferae, 14.5.

Dead tongue, 147.

Decimaria, 149.

Deerberries, 130.

Deeringia, 110.

Definitions of scientific terms relating

to the different parts, combinations,
appendages, and varieties of cellu-

lar tissue, 2-4—of vascular tissue,

4-6—of the epidermis or general in-

tegument, 6-8—of the descending
stem or root, 8-10—of the ascending
axis or the stem, 10-15—of the
leaves, 10-22 ; of the organs of re-

production, 22-24—of the flower,
24-32—of the fruit, 33-35—of the
seed, 35-37—of the reproductive or-
gans of flowf-rless plants, 37, 38.

For explanations of the more usual
symbols and abbreviations, sue pp.
56, 57.

Dehiscent syncarpous fruits, definition
of. 34.

I

Deiimea;, 202.

Delphinium, 203.

I
Dendrobideae, 85.

Dendromecon, 198.

Deodara cedar, 51.

Desmidieae, 58.

Dcsmoncus, 77.

Devil wood, 126.

Dextrine, nature of, 39. ,

Diachyma, 16.

Dialypetalae, 55, 143.

Diamorpheae, 151.

Dianthera, 114.

Dianthus caryophyllus, 191.

Diapensiaceae, 120,

Diatomaceae, .58,

Dichondra, 120.

Dictiptereae, 113.

Dicotyledons, 11 ; dicotyledones, 87.

Dicranaceae, 63.

Dictamnus albus, 175.

Dictyogens, explanation of the term,

11 ; dictyogenae, 86.

Dicypellieae, 106.

Didyraocarpeae, 121.

Dielytra, 197.

Diervillea, 142.

Digitalis purpurea, 116.

Dilleniaceae, 202; diUenieae, ib.

Dimorphandreae, 168.

Diocleae, 166.

Diodia, 141.

Dion, 88.

Dionaea muscipula, 193.

Dioscoreaceae, 87.

Diosmeae, 174.

Diospyros ebeuus, fcc, 128.

Piphciis. 115.

Diplasia, 71.

Diplecolobeas, 196,

Diplopappese, 135,

Diplopogon, 69.

Diplostemones, 151, 182.

Dipsaceae, 139 ; dipsacus fullonum,

140.

Dipteracanthus, 113, 114.

Dipterix odorata, 167.

Dipterocarpaceae, 186; dipterocarpus

187.

Dirca palustris, 104,

Disa, 85. •

Disk, the, 29.

Disideae, 85.

Diurideae, 85.

Dobinea, 182.

Dodders, 120.

Dodecatheon integrifolium, 113.

Dodonaeaceae, 181.

Dcedalenchyma, definition of, 2.

Dog wood, the, 143.

Dog's tail grass, 68.

Dogbane family, the, 123; dogbane.
124.

Dolichos, 166.

Dombeyaceae, 188.

Doryanthes, 81.

Douma, 77.

Draba muralis, 43.

Dracasna draco, (tec, 79.

Dracocephalum, 115.

Dragon's blood, whence obtained, 76,

79.

Drimys winteri or aromatica, 201.

Droseraceae, 192 ; drosereae, 193.

Drupe, the, definition of, 34.

Dryadeae, 163 ; dryas, ib.

Dryandra, 105.

Dryobalauops, 187.

Duboisia, 116.

Duckweeds, 73.

Duguetia quitarensis, 201.

Dumus, the, or low shrub, 10

Dupontia, 49.

Duramen, the, or heart-wood, 13.

Durra, 68.

Dutch rushes, 66 ; the Dutchman's
pipe, 102 ; the Dutchman's breeches,

197.

j
Dyer's rocket, 195.

I Dysodia, 137.

I

': Ebenaceae, 128.

j

Ebony family, the, 128
' Eccremocarpus, 121.

\
Echeveria, 151.

I
Echinidorus, 75.

;
Echinocactus, 150.

! Echinopsideae, 137.

I
EchiiK»spermuni, 119,
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Echiteae, 124.

Echium, 43, 119.

Echmatacanthi, 113.

Eelypteie, 136.

Es^g-plant, the, 118.

Ehrelieii', 119.

Elieagnaceie, 105; ehpagnus angusti-

(blia, ib.

Eheis, 77.

Ela'Ocarp;e, 187.

Elipodendreje, 172.

EliPoselineiB, 146.
Elais i^uineensis, 76.

Elaterin, 155.

KlatinacciB, 191.

Elder, the, 142.

Elocampane, 139.

Electricity, nature of the action of, on
plants not satisfactorily ascertained,

ElephantopeiP, 135
Elephant's ear, 107.

Elettaria, 84.

Eleusine indica, G9.

Ellimia ruderalis, 195.

Elm tribe, the, 97; the slippery elm,
ib.

Elodeae, 185.

Elymus arenarius, 43.

Elyneje, 71.

Embryo, the, definition of, 9 ; modifi-

cations of running parallel to those
of the stem, 11 ; composition, growth
of, &c., 36.

Empetraceae, 100; empetrum nigrum,
ib.

Encephalartos, 88.

Endlicher, the natural system accord-
ing to, 55.

Endocarp, the, 33.

Endogenae, 66.

Endogenous theory of cell develop-
ment, 4.

Endogens, or endogenous stems, 11;
characteristic features of, 14 ; dis-

tinction between, and exogens, ib.

Endophloeura, the, or liber, composi-
tion ot; 13.

Engelhardtia, 91.

Engelmaunia, 136.

Enslenia, 125.

Epacridaceae, the epacris family, 129;
epacreae, 130.

Ephedra, 89.

Epiblema, 85.

Epicaiyx, the, or calicle, 25.

Epicarp, the, 33.

Epicorollae, 54.

Epidendreae, 85.

Epidermis, composition of the, 6; va-
rious processes on the surface of the,

7 ; object of the, and its appendages,
8.

Epigaea, 131.

Epilobium angustifolium, 157.

Epiphegus, 117.

Epiphloeum, nature of the, 13.

Epiphytes, 44, 46, 47.

Equisetaceas, 66; equisetnm hye-
male, &c., ib.

Erato, 135.

Ercilla, 109.

Erechtiteae, 137.

Erianthera, 114.

Ericaceae, 130 ; ericimeae, ib. ; ericeae,

131 ; erica filamentosa, ib.

Erigenia, 147.

Erigereie, 135.

Eriocaulonaceae, 72.

Eriocephaleae, 137.

Eriogoneie, 108 ; eriogonum, ib.

Erloiienieae, 188.

Eriophorum, 71, 72.

Erithalis, 141.

Ernodia, 141.

Erodium, 178.

Erucarieae, 196.

Eryngium, 145.

Erythrasa, 122.

Erythrina monosperma, 167.

Erythronium, 80.

Erythrophlajum, 168.

Eiythrospermeae, 194.

Erythroxylaceaj, the ervthroxylon
family, 183.

Escallonieae, 149.

1 EschschoIt/.ieaD, 198.

Escobedia, 116.

Essential oils, 40.

I
Etluiliea-, 135.

Kiiainclica', 135.

EiiaiillK'inideie, 137.

Eua|)()cyanea', 124.

Euasterea', 135.

Eubaccharideae, 136.

EuciPsalpinieiP, 167.

Eucalyptus, 158.

Euclidean", 196 ; euclidium, ib.

Euconyzeae, 136.

Eucrassuleae, 151.

Eudryade;u, 163.

Eugaillardietc, 137.

Eugalinsogeae, 137.

Eugenia pimenta, 153.

Euguettardete, 141

Euhelenie'cB, 137.

Euinuleae, 136.

Eumalvese, 189.

Eurautisieaj, 138.

Euonymus americanus and euro-
pie us, 172.

Eupandanete, 74.

Eupatoriaceae, 135 ; eupalorieae, ib.

Enpectide*, 13.5.

Euphaseoleac, 166.

Euphorbiaceag, 98 ; euphorbia officina-

riim and cyparissias, 100.

EuphrasieiB, 116.

Euryale, 199.

Eusenecioneas, 137.

Euspermacoceae, 141.

Eutarchonantheae, 136.

Eutassa, 89, 90.

Euterpe, 77.

Eutoca, 120.

Eutrema, 49.

Eutussilagineae, 135.

Kuvernonieae, 135. ,

Euxenia, 136.

Evening primrose family, the, 156.

Exogenae, 56, 87.

Exogenous theory of cell develop-
ment, 4.

Exogens, or exogenous stems, normal
character of, 11 ; anomalous appeai--

ances of, 14 ; ditference between, and
endogenous stems, ib.

Exogonium purga, 120.

Exostemma, 141.

Facelidea?, 138 : facelis, ib.

Eageiia, 166.

Fagopyrum esculentum, 108.

Fagus, 48, 92.

False i-ed top grass, C9.

Fedia, 140.

Ferns, organs of reproduction in, 38
;

the tree fern, 49 ; description of the,

64; economic uses of, 65 ; true, ib.

Feronia, 185.

Fertilization of flowers, theory of, 32.

Ferula assafoetida, 147.

Fescue, 68 ; fescue grass, 69.

Festucacese, 69.

Fevillea, 155.

Fiber zibethicus, 73.

Fibrine, 40.

Fibro-vascular tissue, 5.

Ficinieae, 71.

Ficoideae, the ficoid, family, 150.

Ficus carica, the common fig, 97, 98;
F. indica, &c., 97.

Figwort family, the, 115.

Filago, 137.

Filament, the, a portion of the sta-

men, 27.

Filices. 64.

Firs, 44, 48.

Fissidenteae, 63.

Flacourtiaceae, 194.

Flaverieae, 136.

Flaviflores, 106.

Flax, New Zealand, 80; the flax

family, 177.

Florideae, or ceramiaceae, 58.

Flower, the, the reproductive organs
found in, 22; pedunculate and ses-

sile, ib. ; component parts of, and
appendages, 24 ; fertilization of,

32.

Flower-buds, 21.

Flowering-rush family, the, 74.

Fluids, circulation and elaboration of,

in plants, 41.

Follicle, the, definition of, 34.

Folliculares, 105.

Fontinalea;, 63.

Fool's parsley, 147.

Forficaria, 85.

l'\)rgi;t-me-not, 119.

Forstera, 133.

Fothergilliea', 148.

Four o'clocks. 111.

Fourcroya, 81.

Foxglove, 116; foxgrape, 179.

Fragariea!, 1(53.

Frangtilea^, 171.

Frankeniacese, the frankenia family,
191.

Frankincense, the true, 169.

Frasera, 122.

Fraxiniea), 126; fraxinus, ib.

Freycinetia, 74.

Fringe tree, the, 126.

Fritillaria, 80.

Frog-bit family, the, 85.

Fruit, the, definition of the terra, 33
;

anatomy of, ib. ; scientific terras

employed to designate the varieties

of form and composition of, as well
as those of the component parts, 33-
35.

Frutex, the, or true shrub, 10.

Fucaceaj, 58 ; fucus vesiculosus, 59.

FuchsieiE, 157.

Fuireneae, 71.

Fuller's teazel, 140.

Fumariacete, the fumitory family, 197.

Funariaceae, 63.

Fungals, organs of reproduction in, 38.

Fungi, 59.

Fustic, whence procured, 97.

Gaillardiea;, 137.

Galactia. 166.

Galactodendron utile, 97
Galatella, 135.

Galbanum, 146.

Galbulus, the, definition of, 35.

Galegeaj, 166.

Galeopsis tetrahit, 115.

Galieaj, 141 ; galium, ib.

Galiusogeae, 137.

Gama-grass, 68.

Gamboge family, the, 183.

Garcinieae, 184.

Gardenieje, 141.

Garlic, 79.

Garryaceae, the garrya family, 91.

Gasteromycetes, 60.

Gasterothalameae, 61.

Gastrodia, 85.

Gaudichaudieae, 182.

Gaudinia, 108.

Gaureaj, 157.

Gauliera procumbens, 131.

Gayktssaccia, 130.

Gayojjhytum, 157.

Geissolomeae, 104.

Gelsemium, 123.

Genista versicolor, 52; G. tinctoria,

168.

Genisteae, 166.

Gentianaceie, the gentian family, 122;
gentianeae, ib.

Geographical distribution of plants,,

42 ; considered under the horizontal

and vertical range, 46 ; Aleyen's di-

visions of the horizontal range of
vegetation, 47-49—of the vertical

range, 50, 51.

Geonoma, 77.

Geraniaceas 178; geranium sangui-
neum, ib.

Gerardia, 116.

Gesnerace;e, the gesnera family, 131.

Geum, 163.

Giesekia, 109.

Gillenia, 164.

Gilliesiaceae, the gilliesia femily, 78.

Giniier family, the, 83; wild ginger,

102.

Ginko, 89, 90.

Ginseng family, the, 144.

Gladiolus, b2."

Glands and glandular hairs, various
forms and features of, 8.

Glass weed, 177.
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Gleditschia, 167 ; G. triacantbos, 168.

Globnlaria, 114.

Glumerule, raeaning of the term, 23.

Gloxinia, 132.

Glumaceap, 67.

Glumes, raeaning of the terra, 24.

Gluten, nature of, 40.

Giyceria canadensis, 69.

Glycinete, 166.

Giycosma, 147.

Glycyrrhiza glabra, 166, 168.

Gnaphalieae, 137.

Gnetace<e, d8 ; gnetum, 89.

Gnidia, 104.

Golden club, 73.

Gomphia, 173.

Gomphreua, 110.

Gonolobeae, 125.

Goodeniaceas, the goodenia family,

133 ; goodenieae, ib.

Goodyera, 85.

Gooseberry family, the, 149.

Goose-foot, 110 ; the goose-foot family,

109.

Gopherwood, 90.

Cordon ia, 186.

Gorteriete, 137.

Gossypiura herbaceura, &c., 190.

Gouameae, 171.

Gramineaj. 67.

Grangea, 136 ; grangeinese, ib.

Grape, 52 ; grape sugar, 40.

Grass of Parnassus, 193.

Grasses, the, abmidance of, 67 ; the
yellow-eyed grass family, 77 ; blue-

eyed grass, 82.

Gratioleae, 116.

Greenbrier family, the, 86.

Green-heart timber, 107.

Grevillea, 105.

Grewia, 187.

Grielum, 163.

Gronovia, 166.

Grossulaceae, 149.

Ground nuts, 167,

Groundsel, 43.

Guaiacum family, the, 175.

Gualteria, 200.

Guava, 158.

Gueltardea\ 141.

Guevina avellana, 105,

Guilandina, 167.

Guilielma, 77.

Guinea-corn, 67, 68.

Gulf weed, 42.

Gum, two forms of, found in the vege-
table kingdom, 39; gum henzoin,
129

;
gum ai-abic, gum Senegal, Bar-

bary gum, 168.; gum elemi, 169;
gum guaiac, 175.

Gumlac, 100, 167
; gum-tree, 102.

Gundelia, 135.

Gunnera, 48.

Gustavia, 158.

Gutta percha, 41, 127.

Gutliferaj, 183.

Gymnadenia, 85.

Gymnema lactiferum, 125.

Gymnocladus canadensis, 168.

Gynmoscyphus repens, 62.

GymnospermjE, 87.

GyniHOspermia, 53, 114 ; gjmnosper-
"meas, 135.

Gynarium saccharoides, 68.

Gynostomaceae, 63.

Gyrinopsis, 104.

Gyrocarpeae, 160.

Gyrophora, 48, 61.

Hackberry, 97.

Haematoxylon campeachianum, 168.

Haemodoraceae, 81.

Hair-grass, 69.

Hairs, various characters, positions,

compositions, arrangements, and
furms of, 7; different names given
to surfaces, according to the deve-
lopment and nature of the, 8 ; cir-

culaiion of fluids in, ib.

Hakea, 105.

Haleuia, 122.

Halesia, 129.

Halophytes, 43.

Haloragaceae, 150 ; haloragis, ib.

Hamamelidarea?, 147 ; hamameleae,
148.
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Hamelieae, 141.

Hand plant, the, of Mexico, 189.

Hare-bell family, the, 132.
Harems foot fern, 65.

Haschisch, the, of the Arabians, 97.

Hawthorn, 44.

Hazel-nut, 92.

Heart's ease, 193.

Heart-wood, 13.

Heat, the operation of, on plants, 2.

Heath family, the, 130; heather, 131;
the cape heath, ib.

Hedeoma, 115.

Hedera helix, 144.

Hedychium, 83.

Hedyosraiura, 94.

Hedyotidete, 141 ; hedyotis, ib.

Hedysareae, 166; hedysarura, ib.

Heleuieae, 137.

.

Heliamphora, 198.

Heliantheae, 136.

Heliantheae, 136 ; helianthus, 139.

Helianthemum vulgare, 194.

Helichrysese, 137.

Heliconia, 82.

Helictereae, 188 ; helicteres, 189.

Helinus, 171.

Heliophilete, 197.

Heliopsidete, 136; heliopsis, ib.

Heliotropeae, 119 ; heliotropium, ib.

Hellebore, white, of the ancients,
whence procured, 79 ; black, 203.

Helleboreae, 202 ; helleborus niger, 203.
Helonias officinalis, 79
Helwingiaceae, 91.

Hemiauthus, 116.

Hemicarpha, 7J.

Hemichloeneae, 71,

Hemimeridete, 116.

Hemlock, water, 147.

Hemp tribe, the, 97 ; hemp, 98 ; hemp
nettle, 115.

Henbane, 118. '

Henna, 161.

Hepatica?, 61 ; hepatica, 202.

Herb Paris, 86.

Herd's grass, 69.

Hei-maunia texana, 188 ; hermanuieae,
ib.

Hermerocallideae, 79.

Hernandieae, 104.

Herniaria glabra, 43.

Herpestis, 116.

Hesperidiuro., the, definition of, 35.

Heteractis, 137.

Heteranthera, 78.

Heterocomeaj, 135.

Heteropappeaj, 135.

Heteroihalameae, 135.

Heterotropa, 102.

Heuchera, 149.

Hibisceae, 189; hibiscus esculentus.

19U.

Hickory nuts, 91.

Hieracium, 138.

Hippieae, ]37.

Hippocastaneaoeae, 181.

Hippocrateaceae, the hippocratea
family, 183.

Hippornane, 99.

Hippophae, 105.

Hippuris, 156.

Hiraeae, 182.

Hoarhound, 11.5.

Hohenbergia, 80.

Holcus, 70.

Holly family, the, 127,

Hollyhock, "the, 190.

Holothrichideie, 85.

Homaliacete, the homaUa family, 102.

Honey locust, the, 168.

Honeysuckle family, the, 142.

Hop, the, 97, 98.

Hordeaceae, 68 ; hordeum vulgare and
disticum, 69.

Horkelia, 163.

Hornbeam, 92.

Hornwort family, the, 96.

Horse tails, 66 ; economical uses of,

ib.

Horse-chestnut family, the, 181.

Horse-radish, 197; "the horse-radish
tree, 165.

Hottoniece, 112.

House-leek family, the, 151.

Houttuvnia, 94.

Hoya carnosa, 125.

Huanaca, 145.

Huckleberries, 130.

Hugonia, 176.

Humboldt, remarks of, upon the rela-

tion between altitude and vegeta-
tion, 49.

Humulus Uipulus, 97, 98.

Hundred year aloe, the, 81.

Hunemannieae, 198.

Hunteria, 124.

Hura, 99.
•

Hyalolepis, 137.

Hybrids, origin of, 32.

Hydnum auriscalpium and squama-
tum, 60.

Hvdrangeae, 149.

Hydrastis, 202.

Hydrocera, 177.

Hydrocharidaceae, 85.

Hydrocleis, 74.

Hydrocotyleae, 145.

Hydrophyllaceae, 120 ; hydrophyllum,
ib.

Hygrophila, 113; hygrophiles, ib.

Hymenomycetes, 60.

Hymenopappus, 137.

Hymenophylleas, 65.

Hymenothalameae, 61.

Hyoscyamete, 117 ; hyoscvamus niger,

118.

Hyoserideae, 138.

Hypanthodium, the meaning of the
term, 23.

Hypericaceae, 184; hypericum perfo-

ratum, 185.

Hyphtene thebaica, 76.

Hyphomycetes, 60.

Hypnacea?, 63.

Hypochaerideae, 138.

Hypolytrefe, 71.

Hypopitys, 131.

Hypoxidaceai, the hypoxis AimUy, 80.

Hyssop, the, of scripture, 195.

Iceland moss, 01.

Idiothalamea;, 61.

Iguanura, 77.

Ilex aquifolium, &c., 128.

llicineie, 127.

Illecebrea?, 152; illecebrum, ib.

UlicieEe, 201 ; iliicium anisatura, ib.

llysanthus, 116.

Impatiens, 177.

Indehiscent synacarpous fruits, defini-

tion of, 34.

India-rubbei-, 100.

Indian millet, 68 ; Indian corn, 70

;

Indian shot, 82; Indian pipe, 131;
Indian cress family, 176.

Indigo, 167, 168 ; Chinese, 197 ; indi-

gol'era, 166.

Inenchyma, or spiral cells, 3.

Inflorescence, or the arrangement of

flowers in the axis, 22; two kinds
of—indefinite or axillary, and defi-

nite, 23.

Inocarj)us, 104.

Integument, the general, of plants, 6.

Inula helenium, 139 ; inuleae, 136.

Inuline, nature of, 39.

Involucre, general and partial, 24.

lonidium, 193.

lonopsideae, 85.

Ipecacuanha, 142.

IpomcBa, 120.

Iresine, 110.

Iriartia, 77.

Iridacete, the iris family, 82 ; economi-
cal uses of, ib.

Ironwood, 128.

Isabella grape, 179.

Isanthus, 115.

Isatideae, 196; isatis tinctoria and in-

digotica, 197.

Isertiefe, 141.

Isochilidefe, 85.

Iscetes, 63.

Isolepis, 72.

Isonandra gutta, 127
Isostemones, 151.

Itea virginica, 149.

Iva, 136 ; iveae, ib.

Ivory, vegetable, 77.

Ivy, the, 144, 178.

Ixia, 82.
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.Tacaranda lomentoaa, 122.

Jacob's ladder, 121.

Jacquinia, 127.

JuRery, 76.

Jalap pJaut, the, 120.

Japan lacquer, whence obtained, 170.

Jasioue, 132.

Jasminacea', 126; jasmiruitn officinale,

ib.

Jelly, an occasional eleinont of cells, 4.

Jessamine family, the, 126.

Jimson or Jamestown weed, 118.

Joint-flr tribe, the, 88.

Jonquil, the, HI.

Juglandaceic, 91 ;
juglans cinerea and

regia, ib.

Jujube, 171.

Juncaceie, 77 ; juncus, ib.

JuncagineiC, 75.

June berry, the, 162.

Jungermannie;e, 62.

Juniperus communis, common juni-

per, 90.

Jussieu, natural system according to,

54.

Jussieue;p, 157.

Justicia, 113; justicieai, ib.

Kali, 110.

Kallstroema, 175.

Kalmia latifolia, 131.

KaudeUa, 160.

Kiingaroo grass, 68.

Kava, the, of the South Sea islands,

94.

Keg-fig, the, 128.

Kennedyeaj, 166.

Kino, 167.

Knoiwort family, the, 152.

Kobresia, 71.

Kochia, 109, 110.

Krameria, 192 ; kramerieae, ib.

Krubera, 145.

Kunia, 135.

Kydia, 188.

Labdanum or ladanum, 194.

Labiatie. 114.

Labiatitlorce, 138.

Lacebark, 104.

Lachnanthes, 81.

l.acis, 96.

Lacistemaceae, the lacistema family,

95.

Lactuca sativa, 139 ; lactuceae, 138.

Ladies' slipper, 85.

Licliadece, 85.

lA^enaria vulgaris, 1.55.

Lagerstriimiese, 161.

Lagetta lintearia, 104.

Lamb's quarter, 110.

Laminai-ia digitata and saccharina, 59.

Lamium, 115.

Lamprocarya, 71.

Lampsana, 138 ; lampsaneae, ib.

Lancewood, 201.

Lapithe:!, 122.

Lappa, 138.

Larches, 48.

Larix americana, 89 ; L. cedrus, 90.

Laricspur, 203.

Laserpitium, 146.

Lasiopetalete, 183.

i.astrea filix mas, 65.

Latanisi, 77.

L.atex, a liquid matter found in latici-

ferous tissue, 6.

I>uthr;ea squaraaria, 117.

Lathyrus, 166.

i>aticiferous tissue, 6.

Laiiraceae, the laurel, or bay family,

106; the common laurel, 131; the

poisonous laurel, 164.

Lavandula, lavender, 115.

Lavers, 42 ; the hot spring laver, 45.

Lavoisierieae, 159.

Lawsonia inermis, 161.

Leadwort family, the. 111.

Leaf bud, the, definition of, 9; com-
position of the, 21 ; engraving illus-

trating different forms of the verna-

tion of, 22 ; subterranean, ib.

Leather wood, 104.

Leaves, and their appendages, 16:
aerial and submert^ed, ib. ; various

terms designating the difierent por-

tions and characters of, ib. : ve-

nation of, 17 ; differt;nce between
simple and compound, ib. ; ditferent

shapes of simple, defined, 17-19;
engraving to illustrate various forms
of, 18; different shapes of compoiuid,
defined, 19,20; anomalous forms of,

20; difTerent positions and arrange-
ments of, with the terms designating
them; ib. ; floral, 22.

Lecidca geograj)hica, 51.

Lecontea, 141.

Lecythidace;e, 47; lecythide;e, 158.
Ledum paluslre, 131.

Lcersia, 70.

Legume, or pod, definition of the, 34.

LeguminosfP, 165.

Lemna, 73; lemnacetr, ib.

Lemon, the, 185.

Lenlibulariacea^, 113.

Lenticels, nature of, 8.

Leontice, 200.

Leontodon, 138.

Lepidinete, 196; lepidium, ib.

Lepidocaryinea;, 77.

Lepironia, 71.

Lepis, definition of, 7.

Leptolajna, 186.

Leptolobieie, 167.

Leptospermeae, 158.

Leptothamus, 136.

Lerieye, 138.

Leschenaultia, 133.

Leskeacea?, 63.

Lettuce, 139.

Leucobryaceae, 63.

Leucopugon, 1.30.

Leysserreas, 137.

Liabe«, 135.

Lianas, meaning of the term, 10.

Liatris, 135.

Liber, the, or endophloeura, 13.

Lichenine, nature of, 39.

Lichens, organs of reproduction in,

38; the lichen family, 60; localities,

and manner of growth of, 61 ; eco-

nomical uses of, ib.

Lichtensteinia, 145.

Light, operation of, on plants, 2.

Lignine, chemical constituents of, 3

;

distinction between and cellulose,

40.

Lignum vitae, 175.

Liguliflone, 138.

Ligustrum vulgare, 126.

Lilac, the, 126.

Liliaceie, the lily family, 79 ; lily of the
valley tribe, ib.

Lime, present in all plants, 39.

Lime, the, 185, 187 ; the Ogeechee, 102.

Limeje, 108 ; limeum, ib.

Limnantheae, 176.

Limnanthemum, 122.

Liranobium, 86.

Limnocharis, 74.

Limnodorideae, 85.

Limoneae, 185.

Limosella, 116.

Linaceae, 177.

Linaria vulgaris, 116.

Linden family, the, 187.

Lindleya, 164.

Linucea boreal is, 142.
Linnaeus, objections to his system of

classification, 52; tabular view of
his system, as analysed by Balfour,
52-54.

Linseed oil, 178.

Linum usitatissimum, 177, 178.
Liparideae, 85 ; liparis, ib.

Lipocarpha, 71.
Lippia, 114.

Liquidambar, 92 ; L. styraciflua, 92, 93.
Liquorice, 166, 168.

Liriodendra tulipiferum, 201.
Lisiantheaj, 122.

Lissanthe, 130.

Listera, 85; listerideae, ib.

Lilhospermum, 119.
Littorella, 111.

Liverwort family, the, 61.

Lizard's tail fara'ily, the, 94.

Loasa, 1.56; loasaceae, ib.

Lobeliaces, the lobelia family, 132.

Locust tree, the, 167, 168.

Lodoicea, 76, 77.

Loganiaccap, 122; luganica;, 123.

Loj,'wood, 168.

Loiseleuria, 131.

fjolium, 43, 67.

Lomaria spicans, 65.

Lonicera caprilblium, 142; lonicercic,

ib.

Loosestrife, 112.

Lope/.ia, 157; lopeziea^ ib.

Lophanthus, 11.5.

Lophiola, 81.

Lophoplerys, 182.

Loranihaceie, 143. •
Loteas 166.

L(jtus, the, of the ancients, 171.

Lousewort, 117.

Lowea, 162.

Ludwigia, 157.

Lungwort, 119.

Lu[)inus, 1()6.

Luzula pilosa, 77.

Lychnis, 190.

Lycopersicum esculentura. 1 18.

Lycopodiace;B, 63 ; lycopodium, 63, C4.

Lycopsis, 119.

Lycopus, 11.5.

Lygodium, 65.

Lysimachia vulgaris, 112.

Lythraceaj, 160; lythrura salicaria,

161.

Maba, 128.

Mace, 106.

Madura aurantiaca and tinctoria, 97.

Macrozamia, 88.

Madder, 142 ; the madder family. 140.

Madiea;, 137.

M«sa, 127.

Magnoliaceae, the magnolia family,
201.

Mahogany family, the, 179.

Maize, 67.

Malabar tree, 184.

Malachra, 189.

Malaxideae, 85.

Malesherbieae, 153.

Male-shield fern, 65. ^
Mallow family, the, 189. •
Malopeaj, 189.

Malpighiaceae, the malpighia family,

182.

Malvaceae, 189; malvetE, ib.

Mammea americana, 184.

Mamraee apple, the, 184.

Mammillaria, 150.

Mandragora officinalis, 118 ; mandrake,
the, ib.

Mangifera, 170.

Mangosteen fruit, 184.

Mangrove family, the, 160.

Manihot utilissima, 99.

Manioc flour, 99.

Manna, the, of iMount Sinai, 191.

Maple family, the, 181.

Mai-antacete. 83.

Marcgraaviaceae, the marcgravia fa-

mily, 183.

March antieae, 62.

.Mares-tail family, the, 156.

Margotia, 146.

Marjoram, sweet, 115.

Marraya, 185.

Marrubium vulgare, 115.

Marsh tea, 131.

Marshallia, 137.

Marsileaceae, 64.

Martynia, 121.

Marvel of Peru family, the, 110.

Mastic, 170.

Mattula, definition of, 7.

Mauritia, 77.

Maxillarideaj, 85.

Maximiliana, 77.

May-apple, 200.

Mayaca, 75.

Meadow-grass, 69.

Meadow-saffron, or autumnal crocus,
79.

Meconella, 198.

Medeola, 86.

.Medicago, 166.

Medlar, the, 165.

Medullary rays and sheath, 12, 14.

Meesiacea;, 63.

Meiostemones, 182.

Melaleuca cajeput and fulgens, 1.58. .
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MelampodinefE, 136 ; melampodium,
ib.

Melarapynim, 116.

Rlelaiiocianideie, 71.

Melanthaceae, 78 ; melanthieae, 79.

Melastomaceie, the melastoma lamilv,

158.

Meliaceie, the melia family, 180 : me-
lia azedarach, ib.

Muiilotus, 166.

Melissineae, 115.

iSIelocliia pyramidata, 188.

Molongeiia, IIS.

M'jlotliria, iJS;

Meiiispermaceae, 200.

Mentha, 115 ; menthoideae, ib. ; M. pi-

perita, &c., ib.

Meiitzeiia, 156.

Menyanlhideae, 122; menyanthes, ib.

Merenchyma, detinition of, 2.

Meriania, 159.

Rlericarps, 144.

Mertensia virginica, 119.

Mcsembryacea, 46.

JVIesembryanthaceae, the meseinbryan-
themum family, 150.

Mesocarp, the, 33.

Mesophloeura, nature of the, 13.

Mosophyllum, meaning of the term,

16.

Mesj)ilus germanica, 165.

Mesua, 184.

Methonica, 80.

Metrosideros, 158.

Metroxylon, 76, 77.

Mexican hand plant, 189.

Meyen's divisions of the horizontal

range of vegetation, 47-49.

Mezereum family, the, 104; the meze-
reon, ib.

Michelia, 201.

Miconieaj, 159.

Microcachrys, 88.

Micropus, 136.

Microstylis, 85.

Microtea, 109.

4 Microtis, 85.

Miersia, 78.

Mignionette family, the, 194.

Milkweed family, 124.

Milkwort family, the, 192.

Millerieae, 136.

Millet, 67, 68.

Mimoseaa, 168; mimosa- sensitiva and
pudica, ib.

Mimulus, 51.

Mirausops dissecta, 127.

Mint family, the, 114.

Mirabilis jalapa and longifolia, 111.

Mirbelia, 166.

Mistletoe family, the, 143.

Mitchella, 141 ; mitchelleae, ib.

Mitel! a, 149.

Mitreola, 123.

Mock orange family, the, 149.

Modecceaj, 154.

Mohl, on the superficial cuticle, 6.

Mohlana, 108.

Molina, 182.

MoUugineae, 190 ; mollugo, ib.

Momordica elaterium, 155; M. balsa-

minea, 1.56.

Monarda, 115; monardeae, ib.

Moneses, 131.

Monimiaceae, the monimia family, 95.

Monkey bread, 189.

Monkshood, 203.

Monochlamydete, 87.

Monoclea, 62 ; monocleae, ib.

Monocotyledons, 11 ; mouocotyledones,

C6.

Monolopia, 137.

Monotropese, 131 ; monotropa uniflora,

ib.

Montezuma, 188.

Montia, 153.

Moon-seed family, the, 200.

Mora, 168.

Morchella esculenta, 60.

Moreae, 97.

Morenia, 77.

Morettia, 196.

Morina, 140.

Morinda, 141 ; morindeae, ib.

Moringaceae, the moringa family, 165.

Morisia. 196.
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Morouobeae, 184.

Morus nigra, 97, 98 ; M. alba and mul-
ticaulis, 97.

Mosses, 62 ; the club moss family, 63
;

Spanish moss, 80.

Mosses, urn, organs of reproduction in,

38.

Mount Sinai manna, 191.

iMountain-box family, the, 120.

Moxas, 139.

Mucuna pruriens, 167; mucunna, 166.

Mulberry tribe, the, 97.

MuUneaj, 145.

Mullein, 116.

Mullinsia, 51.

Alummy cloth, 177.

Muriform, definition of, 2.

Musaceae, 82; musa sapientum, &c.,
83.

Musci, 62; divided into pleurocarpi
and acrocaipi, 63: principal North
American sub-orders, ib.

Mushroom family, the, 59 ; general
characters distinguishing wholesome
from poisonous mushrooms, 60 ; tlie

common mushroom, ib.

Musk rose, 162, 164.

Mustard, 197; mustard seed, the, of
Scripture, 110.

Mutisia, 138 ; mutisiaceae, ib.

Myopoiineae, 114; myoporum, ib.

Myosotis palustris, 119.

Myrica cerifera, 93 ; myricese, ib.

Myricaria, 191.

Myriophyllum, 156.

Myristicaceae, 105 ; myristica moscha-
ta, 106.

Myrobalan family, the, 159.

Myroxylon pei'uiferum and toluiferum,
J 67.

Myrrh, 170.

Myrsinaceae, the myrsine family, 126.

Myrtaceae, the myrtle family, 157.

Myrtle tribe, the, 93.

Naiadaceae, or the naias family, 72.

Nandineae, 200.

Nandirhobeae, 155.

Napaja, 189.

Napoleona, 154.

Narcisseae, 81 ; narcissus, ib.

Nardosmia, 135.

Nardostachys jataraansi, or nardos,
140.

Narthesium, 77.

Naseberry, the, 127.

Nassauviaceae. 138.

N;,sturtium, 196.

Natural system, the, of Jussieu, 54

;

of EndUcher, 55 ; of De Candolle, 56.

Xavia, 80.

Neckeraceae, 63.

Nectandra rodioei, 107.

Nectaries, constitution of the, 26,
Negundo, 182.

Nelsonieae, 113.

Nelumbiaceae, 198.

Nemopanthes, 128.

Neottieae, 85.

Nepenthaceae, 101 ; nepenthes, ib.

Nepeteae, 115.

Nerium oleander, 124.

Nettle family, the, 96 ; the tnie nettle

tribe, ib.

Neureadeae, 162.

Neurolajua, 137.

Never wet, 73.

Nicandra, 118.

Nicotianae, 117 ; nicotianatabacum and
repanda, 118.

Night blooming cereus, the, 150.

Nightshade family, the, 117.

Nipa, 74.

Nisa, 103.

Nissolia, 166.

Nodes and internodes, 10.

Norantea, 183.

Notorhizea;, 196.

Notylideae, 85.

Nucleus of cells, the, 3.

Nucumentacete, 105.

Nuphar advena, 199.

Nut, the, definition of, 34; nut rush,

71.

Nutmeg, the, 106 ; the nutmeg family,

105.

Nutrition, organs of, of plants, 6.

Nuttallia, 164-

Nux vomica, 123.

Nyctaginaceae, 110 ; nyctago, 111.

Nyctanthes, 126.

Nymphaeaceae, 199; nymphaea lotus,

ib.

Nyssaceze, 102 ; nyssa multiflora, ib.

Oak family, the, 92; the black oak,
93 ; the poison oak, 170. t

Oat, the common, 69.

Obione, 109.

Obolarieae, 122.

Ochnaceae, the ochna family, 173.

Ocimoideae, 114.

Ocymum, 115.

CEnanthe fistulosa, 147.

Oenothera biennis, 157.

Ogeechee lime, 102.

Oils, fixed, volatile, and essential, 40

;

olive oil, 126; linseed oil, 178; oil

of bergamot, 185.

Okra, 190.

Olacaceae, the olax family, 185.

Oleaceae, 125; olea europaea, &c.,
126.

Oleander, the, 124.

Oleaster family, the, 105.

OUbanum, 169.

Olive family, the, 125.

Omphalobium lamberti, 169.

Onagraceae, 156; onagreae. 157.

Onion, the, 79.

Onosmodium, 119.

Opercularieae, 141.

Ophioglosseae, 65.

Ophioxyleae, 124; ophioxylon, ib.

Ophiria, 148.

Ophrydeae, 85 ; ophrys, ib.

Opiha, 186.

Opium, 198.

Opuntia vulgaris, 150.

Orange family, the, 185.

Orchard grass, 69.

Orchidaceae, the orchis family, 84.

Oreodaphne, 106.

Oreodoxa, 77.

Oreophila, 138, 172.

Organs of nutrition or vegetation, 6 ; of
reproduction, 22.

Origanum majorana, 115.

Ornithogalum, 79.

Orobanchese, 117.

Orontium, 73.

Orris-root, whence obtained, 82.

Orsinia, 135.

Orthoploceae, 198.

Orthospermae, 145.

Orthotriceaceae, 63.

Oryzeae, 70; oryza sativa, ib.

Osage orange, the, 97.

Osbeckieae, 159.

Oscillatoriag, 43.

Osmundeae, 65 ; osmunda regalia, ib.

Osteospermeae, 137 ; osteosperraum,

ib.

Ostrya virginica, 92.

Othonneaj, 137.

Otto of roses, 162.

Ourari, 123.

Ovary, the, 29 ; becomes the pericarp

in the fruit, 33.

Ovenchyma, definition of, 2.

Ovules, development of the, 30; at-

tachment and constituent parts of,

31 ; various shapes of, 32; develop-

ment of, in the fruit, 33.

Oxalidaceaj, 176 ; oxalisacetosella, 176,

177.

Oxlip, the, 112.

Oxycoccus palustris, 130.

Oxygen, an important constituent of
plants, 39.

Oxypetaleae, 125.

Oyster plant, the, 139.

Pachites, 85.

Pachyphyllideae, 85.

Pachypleureae, 145.

Paeonia, 202 ;
paeonieae, ib.

Pagcea, 122.

Paliurese, 171.

Palmae, or the palm family, 75 ; eco-

nomical uses and products of, 76;
various tribes of, 77.
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Panax horridum and qiiinquefolium,
144.

raiKlaniicejK, 74
;
pandanua, ib.

Panijica', 154 ; pangium, ib.

Panicou', Gl».

Paaicli', explanation of the term, 23.

Punic lira, tJ7.

Pansy, the, 193.

Papaveracea;, 197; papaver somnifo-
nim, 198.

Papa\v, the, 201 ; papaw tree, 154.

Papayaceie. 154.

Papilion;icoa>, 165.

Pa|)poplioie;t', G9.

Pappus, the, 25.

I'apyrus luitiquorum, 71, 72.

P.'.ra'j;uay tea, 12ri.

Parenchyraa, definition of, 2, 16: per-

itct and imperfect, 3.

PiUiviliu-iu, 97.

Paris quadrifolia, 86.

I'arkieie, 168.

Punnelia parietina, 61.

Purnassieie, 193; grass of Parnassus,
ib.

Paronychiacefe, 152.

Paropsie;e, 153.

Parrotia, 148.

Parrya, 49.

Paj-siey, fool's and water, 147 ; the
j)arsley family, 152.

'arsnip, the, 147.

Parihenieie, 136 ; parthenium, ib.

Passerina, 104.

Passitloi-acese, the passion flower
family, 153.

Pastinaca, 146; P. sativa, 147.

Patchouli, 1 15.

Paullinia pinuata, 181.

Pavia, 181.

Pt-a family, the, 165.

Peach, the, 164.

Pear, the prickly, 150 ; the common
pear, 162.

Pt-at-moss, 63.

Pecan nuts, 91.

IV'ctidete, 135; pectidopsis, ib. ; pectis,

ib.

PedalieiP, 121 ;
pedalium, ib.

Pedicels and peduncle, 22, 23.

Pedicularis, 116; P. pahistris. 117.

Pekea butyrosa. 180.

Pelargonium, 17S.

Peilicle, the superficial, of plants, 6.

Pellitory, 98.

Peltandra, 74.

Peiianicote, 104 ; penaeeae, ib.

Pennyroyal, 115.

Penthorum, 151.

Pentstemou, 116.

1 epo, the, or peponida, definition of,

34.

Pepper family, the, 93; peppermint,
115.

Popperwort family, the, 64.

Peraphyllum, 162.

Perianth or perigone, 24.

Pericarp, the, 33.

Periploceie, 125.

Persea gratissima, 107.

Persica vulgaris, 164.

Persimmon, the, 128.

Pcrsonia, 105.

Peruvian quinoa, 110 ; bark, 142.

Petalanthera. 106.

Pelaloideie, 72.

Pe* Is and their modifications, 25.

Petasiteai, 135.

I'etiole, the, 16.

Petiveriaceae, 108 ; petiverieae, ib.

Pelroselinum sativum, 147.

Petunia, 117.

Peucedaneie, 146.

Phaca, 166.

Phacelia, 120.

Phalarideie, 70 ;
phalaris, ib.

Phanerogamous plants, 66.

Phascaceae, 63.

Phaseoleye, 166; phaseolus, ib.

Philadelphaceae, 149.

Philesia, 86.

Philydrum, 78.

Phippsia, 40.

Phleum, 68, 70 ; P. pratense, 69.

Phlox family, the, 120.

Fhtebe, 106 ;
phcebeee, ib.

Ph(Bnicineaj, 77.

I'hcunix dactylifera. 76, 77.

Phorrnium tenax, 80.

Photinia, 162.

Phryma, 114.

Phvcomycen, 60; phycomycutes, ib.

Phyliceu", 171.

Phyilanthea', 99 ;
phyllanthes, ib.

I'hvllocladus, 88, 89, 90.

Phyllodium, 20.

Phyllolobie, 165.

Phyllophor or i)hyllogen, 15.

Physalis, 118.

Physolobium, 166.

Physurideie, 8.'j.

Phytelephas macrocarpa, 77.

Phyteuma, 51, 132.

Phytolaccacea', 108; phytolacceie, 109.

Phvtozoa, or contents of antheridia,

29.

Picea, 89.

Pickeiingia, 166.

I'ickneya, 141.

Pickrajna excelsa, 174.

Pilea, 97.

Pili. See Hairs.

Pilularia globulifera, 64.

Pinielea, 104.

Pimento, 158.

Pimpernel, 112.

Pinaceie, 88.

Pinckneya pubens, 142.

Pine family, the, 88 ; economical uses

of, 90.

Pineapple family, the, 80.

Pinenchyraa, definition of, 2.

Piuguicilla, 113; P. aipina, 48.

Pink root, 123.

Pinus abies, &c., 52, 89.

Pipe, Indian, 131.

Piperaceae, 93
;
piper nigrum, &c., 94.

Pippul tree, the, 97.

Pipsissiwa, 131.

Piriqueta, 153.

I'isonia, 111.

Pistachia vera, terebinthus, and len-

tiscus, 170.

Pisliete, 73.

Pistil, the, position and constituent

parts of, 29; various modifications

ot; 30.

Pistillidia, nature of, 31. •

Pitavia, 174.

Pitcairnieae, 80.

Pitcher-plant family, the, 101.

Pitchera. 166.

Hith, nature and object of the, 12.

Pittosporacea?, the pittosporum lamiiy,

175.

Placenta, the, or projection to which
the ovules are attached, 30.

Plane tree and tribe, the, 92, 182.

Plantaginacea.', the plantain lamilv,

111.

Plantain, the, 83.

Plants, difterence between the vital

actions of, and animals, I ; requisites

for the existence of, ib. ; elementary
organs of, 2 ; compound organs of,

6 ; the axis of, and its appendages,
8; distinction between caules-

cent and acaulescent, 10 ; stipu-

late and exstipulate, 20 ; phane-
rogamous and cryptogamous, 22, 57,

60 ; dichlamydeous, monochlamy-
deous, and achlamydeous, 24; re-

productive organs of flowerless, 37
;

chemical constituents of, 38 ; pro-
ducts and secretions of plants, 39

;

circulation and elaboration of fluids

in, 41 ;
geography of, 42 : Balfour's

arrangement ot; according to their

station, viz. .'\. plants growing in

water—B. land plants rooting
in the earth and growing in

the atmosphere—C. plants growing
in special localities, 42-46 : classifi-

cation of, according to the horizon-
tal range of vegetation, 47-49—ac-
cording to the vertical, 50, 51

;

classes and ortlers of, according to

LinntBus, 52-54.
Plataneae, the pl<«ie tribe, 92.

Platylepis, 71.

Platypetalum, 49.

Platystemoneae, 198.

Plectritia, 140.

Pleiolrachea;, nature of, 5.

Pleurenchyma, or woody fibre, 4.

I'leurocarpi, 63.

Pleurorhi/.ea!, 196.

Pleurothallidea;, 85.

Pluchea, 136 ;
plucheina;, ib.

Plum, the, 104.

Pluinbaginacea?, Ill ; plumbagineai,

Plume-nutmeg family, the, 95.

Plumeriea*, 124.

Poa annua, compressa, &c., 69.

Podalyriea>, 166.

Podocarjms, bH, 89, 90.

Podophyllum pcltatum, 200.
Podostemacea;, the podosteraon fami-

ly, 96.

Pujderieie, 141.

Pogonia, 85 ; pogonidese, ib.

Po^ostemon patchouli, 115.

Pokeberry, the, 109.

Pokeweed family, the, 108.

Polanisia, 195..

Polemoniace<c, 120
; polemonium c<je-

ruleum, 121.

Pollen, natui-e of, 28 ; pollen grains,

29.

Pollinaria, nature of, 29.

Polyachyride.e, 138.

Polycarpon, 152.

Polygalaceai, 192 ; polygala senega,
ib.

Polygamia teqnalis, &c., 54, 135.

Polygonacea;, 107 : polygonum amphi-
bium, &c., 43, 47, 108.

Polypodineie, 65 ;
polypodium vulgare.

ib.

Poiyporus destructor and perennis, 60.

Polyirichaceie, 63 ; polytrichum, 48.

Pomaderreai, 171.

Pomax, 141.

Pome, the, definition of, 34.

Pomeae, 162.

Pomegranate, 158.

Pondweed liiraily, the, 72, 78 ; com-
mon pondweed, 73.

Pontederiaceae, 78.

Poplar, the, 46, 93, 201.

Puppy family, the, 197.

Pupuius, 93, 201.

Porewort family, the, 192.

Porophyllea>, 137 ; porophyllum, ib.

Portulacace.e, 152.

Potameai, 72 ; potamogeton, ib.

Potash, prevalence of, in plants, 39.

Potato, the, 118 ; the sweet, 120.

Potentilla anserina, 164.

Pothos, 45.

Pottiaceae, 63.

Pounce, or sandarach, 90.

Pourretia, 80.

Praefloration or aestivation, 24.

Prasieie, 115 ; prasium, lb.

Prepusa, 122.

Prickles, difference between, and
thorns, 7.

Pride of China, the, 180.

Primulaceae, the primrose family, 112;

P. veris, &c., ib.

Prince's feather, 110.

Prinos, 128.

Prismenchyma, definition of, 2.

Privet, 126.

Products of plants, 39.

Prosenchyma, definition of, &c., 2, 3,

5.

Proserpinaca, 156.

Prostantherea^ 115.

Proteaceie, the protea family, 105.

Proteine, the base of gluten, fibrine,

caspine, and albumen, 40.

Protoplasm, nature of, 3.

Prunella, 115.

Prunus domestica, spinosa, &c., the
prime, 164.

Pseudo bulb, the definition of, 11.

Psiadiea', V^5.

Psidium pyriferum, 158,

Psoralea, 166.

Psych ineie, 196.

Psvcotriea', 141.

Ptelea, 174.

Pteris esculenta, 65.

Pterocarpus erinaceus and santalinua,

167.
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Pterocarya, 91.

rterogonaceaj, 63.

Plerospora, 131.

Piiccoon, 198.

Piilmonariii, 119.

Pulque, 81.

Pulsatilla pratensis, 203.

I'ulteueaj, 1G6.

Pumpkin, the, 155.

I'unica granatum, 158.

Purshia, 1G3.

I'urslane family, the, 152.

Putamen, the, or stone, 33.

Putoriea?, 141.

Pygeura, 164.

Pyrolea;, 131.

I'yrularia oleifera, 102.

Pyrus malus, communis, and corona-
ria, 162.

Pyxidanthera, 120.

Qualea, 160.

Quassia family, the, 173.

Quercitron, 93.

Quercus, 92 ; Q. virens, ib. ; Q. tincto-
ria, 93.

Quina, 142.

Quince, the, 162.

Quitajeaj, 164.

Raceme, explanation of the term,
23.

Rachis, the, definition of the term, 15,

22.

Radiola, 177.

Radish, the, 197.

Rafflesiaceag, 101.

Rafinesquia, 138.

Ramenta, nature of, 7.

Hanunculaceae, 202; ranunculus acris,

&c., 43, 48, 203.

Raphaneae, 196.

Raphe, explanation of the term, 32.

R^hides, nature of, 4,

Raspberry, the, 163.

Rattlesnake-gi-ass, 69.

Ravengla, 82.

Rectembryeae, 118.

Red coloring matters, whence derived.

Rep-top, 69.

Relhanieae, 137.

Renealmia. 83.

Reproduction, organs of, 22 ; office of
the stamens and the pistil, 26; of
flovverless plants, 37.

Resedaceae. 194; reseda odorata and
luteola, 195.

Resins, varieties of, 41.

Restiaceag, 72 ; restias, ib.

Reticulum, definition of, 7.

Rhamnaceae, 171 ; rhamnus catharti-
cus, ib.

Rheum palmatum, compactum, and
rhaponticura, 108.

Rhexieae, 1.59.

Rhinanthideae, 116; rhinanthus, ib.

Rhizanthese. 100.

Rhizobolaceae, 180.

Rhizocarpeas, 64.

Rhizogen family, the, 100.

Rhizome, the, or root stock, 11.

Rhizophoraceae, 160.

Rhododendrons, 131.

Rhodorea;, 131.

Rhubarb, 108.

Rhus toxicodendron, venenata, &c.,
170.

Rhynchosia, 166.

RhynchOsporeae, 71.

Ribesiaceae, 149; ribes grassularia, ru-

brum, &c., 150.

Ribsonia, 150.

Ricciea;, 62.

Rice tribe, the, 70.

Ricinus communis, 99.

Riddellia, 137.

Rings, number of concentric, not an
exact indication of the age of a tree,

12.

Rivineae, 108.

Robinia pseudo-acacia, 167.

Rocella tinctoria, 61.

Rochea, 151 ; rucheae, ib.

Rock-rose family, the, 193.

Rolandreae, 135.
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Roots, the, of plants, various kinds,
forms, and objects of, 9 ; explanation
of scientific t«rms expressive of dif-

ferent characters of, ib. ; difierence
between true roots and subterranean
stems, 11 ; crown of the root, ib.

Rosaceae, the rose family, 161.

Rotbcelliaceae, 68.

Royena, 128.

Rubia tinctoria, 142.

Rubiaceae, 140.

Rudbeckia, 137.

Rue family, the, 174.
Ruellia formosa, 114.

Rumex, 108.

Ruppia, 73.

Rushes, the, 77.

Rutaceaj, 174 ; ruteae, ib. ; rutosma
texensis, 175.

Rye, 69.

Rytisma acerinum, 1 82.

Sabal, 77 ; sabalineas, ib.

Sabbatia, 122.

Saccharum officinale, &c., 68.

Safflower, 139.

Saffi-on, 82.

Sage, 115.

Sageretia, 171.

Sagittaria, 43, 75 ; sagittifolia, 75.

Sago, of commerce, 76 ; the sago palm,
77 ; impure, 88.

Salacia, 183.

Salaxideae, 130; salaxis. ib.

Salicineae, 93 ; salix, 51, 93,

Salicornieae, 109.

Salpiglossideae, 116.

Salsify, 139.

Salsolese, 110.

Salvadora persica, 110.

Salvia. 115.

Sambuceae, 142 ; sambucus, ib.

Samoleae, 112 ; samolus, ib.

Samydaceae, the samyda family, 103.

Sandalwood family, the, 102 ; red san-
dalwood, 167.

Sandarach, or pounce, 90.

Sanguinaria canadensis, 198.

Sanguisorbeae, 163
Saniculeae, 145.

Sanseviera, 79.

Santalaceae, 102 ; santalum album,
&c., ib.

Sap, course of the, 41 ; sap wood, 13;
sap green, 171.

Sapindacefe, 180 ; sapindus saponaria.
181.

Sapodilla family, the, 127.

Saponaria officinalis, 191.

apotaceae, 127.

Sapsago cheese, cause of the peculiar

flavor of, 167,

Sarcanthideae, 65.

Sarcocephalus, 141.

Sarcocarp, the, 33 ; sarcoderm, 35.

Sarcocol family, the, 104.

Sarcolaena, 186.

Sarcolobaj, 165.

Sargassum bacciferum, 42.

Sarmenta, definition of the terra, 10.

Sarraceniacea?, 198.

Sarsaparilla, 71, 86 ; the false, 144.

Sassafras officinale, 107.

atureineae, 115 ; satureia, ib.

Satyriadeae, 85.

Saururaceae, 94 ; saururus cernuus,
ib.

Saussurea, 138.

'ia, 99.

Savory, 115.

Saxilragaceae, the saxifrage family,

148.

Scabiosa, 140.

Scaevoleag, 133.

Scammony, 120.

Scandicineae, 146.

Scepaceae, 99.

Schangina, 110.

Scheuchzeria, 75.

Schillera, 188.

Schizandreae, 201.

Schizanthus, 116.

Schlechtendalia, 138*

!5chleidenia,119.

Schoenus, 71.

Schollera, 78.

Schouwia, 196.

Schwalbea, 116.

Sciadopitys, 90.

Scientific Terminology. See Defini-
tions.

Scilleas, 79.

Scirpes, 71 ; scirpus, ib.

Scitamineaj, 83.

Sclerantheae, 152 ; sclerauthus, ib.

Sclerieas, 71.

Sclerogen, composition of, 3.

Sclerolepsis, 135.

Scolobus, 166.

Scolopendrium offlcinarum, 65,

Scolymeae, 138 ; scolymus, lb.

Scorzonereas, 138.

Screw pines, the, 74.

Scrophulariaceae, 115.

Scutellarineae, 115.

Scythian lamb, 65.

Seakale, 197.

Sea-weed family, the, 57 ;
process of

congugation in, 58; the sea-wrack
tribe, ib.

Sebesten plums, 119.
Secale cereale, 69.

Secamonese, 125.

Secretions of plants, 39.

Securidaca, 192.

Sedeae, 151.

Sedge family, the, 70 ; uses of various
sedges, 71.

Sedgwickia, 141, 148.

Sedum acre, 151.

Seed, the, nature and component parts

of, 35 ; scientific terms employed to

designate the varieties of form and
composition of, as well as those of
the component parts, 35, 37.

Selagineae, 114 ; selago, ib.

Selaginella, 63.

Selinum, 145.

Semecarpus anacardium, 170.

Sempervivum tectorum, 151.

Seuebierieae, 196.

Seneca snake root, the, 192.

Senecionideae, 136; senecioneae, 137.

Senna. 168.

Sensitive plants, cause of the motions
of, 1.

Sepals, the, 25.

Sequieria, 108.

Serapiadeae, 85.

Seringia, 188.

Seriphieae, 137; seriphium, ib.

Serratula tinctoria, 139.

Service berry, the, 162.

Sesamum, 121.

Seseli, 44.

Seselinete, 145.

Sessea, 118.

Sesuveae, 151 ; sesuvium, ib.

Setae, or bristles, 7.

Setaria germanica, 68.

Sethia, 183.

Seymeria, 116.

Shaddock, the. 185.

Shea butter, 127.

Sheep-sorrel, 108.

Shepherdia argentea, 105.

Shorea robusta, 51.

Shoot, structm-e of a young, during the
first and second years, 11, 12.

Shrubs, distinction between, and
trees, 10.

Sibbaldia, 163.

Sibthorpia, 116; siblhorpieae, ib.

Sicvoideae, 155; sicyos, ib.

Sida, 189 ; sideae, ib.

Sidesaddle-flower family, the, 198.

Sileneffi, 190.

Siler, 146 ; silerineae, ib.

Silica, abundance of, in the grasses,

39.

Siliqua, the, definition of. 34.

Silk cotton family, the, 188.

Silphieae, 136 ; silphium, ib.

Silver weed, 164.

Silybeae, 138 ; silybum, ib.

Simarubaceae, the simaruba family.

173.

Sinapis nigra and alba, 197,

Siphocampylus, 132.

Siphonia elastica, 99, 100.

Sisymbrieae, 196 ; sisymbrium, ib

Sium latifoiium, 147.
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Fkiink cabbncro. 73.

Sli|)[ier-wuil, lit).

Sloe, Ihe, JG4.

Sinurt-wt'ed, 108.

Smcuthmannia, l.")3.

Smilaci'ii', Hi; smil.ix officinalis, ib.

Smoke tree, tlie, 17t».

Smyrnicio, 147.

Siiake root, 1 ()'-•.

Siiafi-diagon, Alpine, 44.

Snowboiry, the, 14i2.

Snow drop tree, the, 121).

Soap, oistile and other, composition
oi; lit).

Soap berries, 181.

Soajnvorl, l!)l.

Soboles, definition of the term, 11.

Soda, constant presence ot, in plants.

Soil, oflico of tiio, with respect to

plants, I.

Solanacoie, 117;solaniim tuberosum,
&c., ib.

Solca, 1!»:{,

Solenogyne;p, lUfi.

Solidaginea-. i;?5; solidago. 13G.

Soliva, 137.

Sollya, 17().

Sophorea', UiC).

Sorbiis aucn|)aria, 48.

Sorghum, protlwcts of species of, 1)8.

Sorosis, the, definition of, 35.

Souari-nul family, the, It^i).

Sow-bread, 11-'.

Spadix, explanation of the term, 23.

Sparsjtanium, 73.

Sparlina cynosuroides, (iil.

Spathe. or shealliing bract, 24.

Spartium rubiuiuosum, 52.

Spathodoa, 121.

Spear t!;ras.s, (ill.

Spearmint, 115.

Speedwell, 117.

Speranthes, 85.

Spermacoceie, 141.

SphaMvnchyma, definition of, 2.

Spha^ria, 45.

Sphierostemma, 201.

Spha^^iiaceiP, C3 ; sphagnum acutifb-

lium, ib.

Sphenogync;e, 137.

Sphcerantheie, 1315.

Spice-bush, 107.

Spider-worl family, the, 75.

Spigelie.e, 123 ; spigelia raarilandica, ib.

Spike, explanation of the term, 23,

Spikenard, 140.

Spinacieie, 109; spinacia oleracea,

spinach, 110.

Spindle tree family, the, 172.

Spines, nature of, 10.

Spirreaceie, 1G3.

Spiral cells, 3; true spiral vessels, .5.

Spiraiithide;e, 85.

Spirete, 164.

Spiroidea, or true spiral vessels, 5.

Spirolobeie, 110, lUG.

Splachnaceie, 03; splachnum, 45.

Splatter dock, the common, 199.

Spondias, 170.

Spore, the definition of, 9.

Sprengelia, 130.

Spruce, the Norway, 90.

Spurge family, the, 98.

Spyridium, 171.

Squamash, 79.

Squash, the 155.

St. John's wort family, the, 184.

Staavia, 148.

Stachydeie, 115; stachys, ib.

Stackhousiace;e, the stackhousia fami-

ly, 172.

Stagmaria verniciflua, 170.

Stiunens, their varying positions and
numbers, 27; principal parts of, ib.

Stapelia, 125.

Staphyleace;e, 171.

Star anise, 201.

Starch, one of the mo^st distinctive

characters between animal and ve-

getable tissues. 4 ; object and che-
mical composition of, 39.

Staticete, 112.

Stellaria, 190.

Stellate, 141.

Stem, the descending, or root, 8.

Stems, the, of plants, varying chiirac-

ters and names of, 10; various terms
used to signify transverse sections oti,

ib. ; diflference between subterrane-
an stems and true roots, 1

1 ; exoge-
nous, endogenous, and acrogenous,
11-15; functions of the different

])aits of, 15.

Stenosiphon, 157.

Sterculiacea", the sterculia family, 188;
sterculiea', 189

Stevia arenaria, 51,

Stigma, the, position and form of, 31.

Stilaginaceie, the stilago family, 95.

StillingiiP, 99; stillingia sebifera, ib.

Stipe, the, definition of the term, 10.

Stipule, explanation of the term, 20.

Stokesia, 135.

Stomata, definition of the, (5 ; table of

the lumiber of, to the square inch

on the leaves of several plants, 7 ;

functions of the, 8.

Stone crop, 151.

Storax liunily, the, 128.

Slraliolea', 80: straliotes, 43.

Strawberry, the, 163.

Strelitzia, 82.

Strep topus, 78.

Strobilus, a species of spike, 23 ; defi-

nition of the, 34.

Strychnete, 123; .strychnos nux vomi-
ca, strychnine, ib.

Stuartia, 186.

Style, the, position and varied charac-
ters of; 31.

Stylewort family, the, 133.

Stylidiaceie, 133; styiidium, ib.

Stylopodium, 144.

Styphelia, 130.

Siyracaceie, 128; styrax benzoin, 129.

Su.eda, 110; susediuete, ib.

Subularieie, 196.

Succory, or chicory, 139.

Suffrutex, the, or imdershrub, 10,

Sugar, three principal forms of, found
in plants, 40; obtained liom vari-

ous grasses, 68; the sugar cane, ib.

;

obtained from various species of
palms, 76—frofti species of eucalyp-
tus, 158.

Sumach, poison or swamp, and tan-

ner's, 170.

Sumatra camphor family, the, 186.

Sun hemp, 190.

Sundew lamily, the, 192.

Sunflower, 139.

Surianaceie, 151.

Swartziea^ 167.

Sweet-brier, 44 ; sweet-gum tribe, 92
;

sweet marjoram, 115.

Swertia, 48 ; swertieae, 122.

Swietenia mahogoni, 179, 180.

Syagrus, 77.

Sycamine, the, of the Bible, 97.

Sycamore, the, of the Scriptures, 97

;

the sycamore or great maple, 182.

Fyena, 78.

Sylhet varnish, 170,

Sylidia, 47.

Symbols, explanation of the usual bo-
tanical, 56, 57.

Symphoricarpus racemosus, 142.

Symphytum, 119,

Symplocace;p, 154; symploceaj, 129.

Synandra, 115.

Synchodendron, 135.

Synconus, the, definition of, 35.

Synthyris, 116.

Syringa vulgaris, 126.

Taberniemontana utilis, the, 124.

Tacsonia, 153.

Tagetine;e, 136.

Talauma, 201.

Talinum, 153.

Tallow tree, the Chinese, 99.

Tamarack, 89.

Tamaricaceye, the tamarisk family, 191

;

tamarix germanica, 192.

Tamarindus indicus, or tamarind tree,

168, 169.

Tamus, 87.

Tanacetum vulgare, 139.

Tanghin poison, the, of Madagascar,
124.

Tansy, 139.

Taphrenchyma, or vasiform tissue, T).

Tapioca, 99.

Tapura, 103,

Taraxacum dens-leonis, 139.

Tarchonanlheu', 136.

Tarragon, 139.

Tartarian lamb, 65.

Tasmannia, 201.

Tauschia, 147.

Taxaa-a', 88.

Taxinea', 89 ; taxus baccata, 90.

Taxodium, 89.

Tea, the flowers of, 126; the lea
family, 186; principal varieties of
tea, ib.

Tea berry, 131.

Teak wood, 114.

Teazel family, the, 139.

Teconuv, 121.

Tectona grandis, 114.

TellaireiP, 155.

Terebinthaceu>, 170,

Terminalia belerica, chebula, and ca-

tappa, 160.

Terminology. See Definitions.

Ternstrtemiace*, 186.

Telragoniea;, 151.

Tetrameles, 100.

Trtranthera, 106,

Tetrao umbellus, 131.

Tetratheca, 192.

Teucrium, 115.

Thalamillone, 173.

'J halamus, the, 23, 24.

'i'halictrum, 202.

Thallogens or thallophytes, definition

of; 10 ; or thallogenous plants, 11

;

characters of, 15, 57.

Thapsieie, 146 ; thapsium, 145.

Tliea bohea, chinensis, &c., 186.

Thelymitridea>, 85,

Theubroma cacao, 188.

Tlieophrasta jussiici, 127.

Tlilaspi, 196 ; Ihlaspideai, ib.

Thorns, difference between, and
prickles, 7 ; the various, 162.

Thunb.rgiea% 113.

I Thuya occideutalis, 89 ; thuyopsis, ib.

i Thymeheaceie, 104.

i

Thymus, thyme, 115.

! Thyrse, a, how produced, 23.

j

Thysanocarpus, 196.

Tieute, 123,

1
Tihaceie, 187 ; tilia grandiflora, ib.

Tillaja. 151.

1 Tillandsiae, 80,

I Timothy grass, 67, 69.

j

Tissue, cellular, nature of, 2 ; colum-
nar, ib. ; pitted, 3; vascular, 4; lig-

neous, ib. ; fibro-vascular and vasi-

form, 5 ; laticiferous, 6.

1
Toad-flax, 1 16.

Tobacco, 118; Indian, 132.

j

Toddy, obtained from a species of

I

palm, 76.

i

ToHeldia, 79.

Tomato, the, 118.

Tonga beans, 167.

Toothache tree, the, 174.

Toothwort, 112.

Torilis, 146.

Torreya, 89, 90.

Torus, the, 23, 24.

Tournefortieie, 119.

Trachete, spurious, 5.

Trachenchyma, or fibro-vascular tis-

sue, 5.

Tradescantia virginica, 75.

Tragacanth, 167.

Tragia, 99.

Tragopogon, 139.

Traveller's joy. 44.

Trees, distinction between, and shrubs,
10.

Tremandraceir, 192.

Trepocarpus, 146.

Tribukne, 175; tribulus, ib.

Tjichilia, 180; trichilieae, ib.

Trichochladus, 148.

Tiichomanes, 65.

Tnchostema. 115.

Trichostomaceie, 63; trichostomum,
48.

Trientalis, 112.

Trifoliura pratense, 166.

Triglochin, 75.
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Trilepis, 71.

Trilliaceae, the trillium family, 86.

Triostete, 142.

Tnpe de roche, 61.

Tripsacum dactyloides, 68.

Triraphis, 69.

Triticum vulgare, 69.

Trixideai, 138.

Troliius, 20-2.

Tropajoiacese, 176 ; tropaeoluna, ib.

Truffle, 45, 60.

Trumpet creeper, 121.

Trunciis, the definition of the term, 10.

Trymalium, 171.

Tsuga, 89.

Tuber, the, how produced, 11.

Tuber cibarium, 60.

Tubuliflorffi, 135.

Tulip tree, the, American, 201.

Tulipa, 80 ; tulipeae, ib.

Tupelo family, the, 102.

Turio, meaning of the term, 22.

Turneraceaj, the turnera family, 153.

Turnip, the Indian, 74; the common
and Swedish, 197.

Turpentine, Chian, 170.

Tussac grass, 68.

Tussilagioete, 135 ; tussilago, ib.

Typhinete or typhacese, 73.

Udora, 86.

Ulmaceae, 97 ; ulmus fulva, ib.

Ulva thermalis, 45.

Umbel, definition of the term, 23.

Umbelliferte, the umbelliferous family,

144,

Umbiliceae, 151.

Ungnodia, 181.

Upas poison, the, of Java, 97.

Urceola, 124.

Ui-edo, 60.

UrenesB, 189.

Urn mosses, organs ofreproduction in,

38.

Ursinia, 137.

Urticacete, 96 ; urticeae, ib.

Usnea florida, 61.

UstUago, 60.

Utricularia, 113.

Uvularieee, 78.

Vacciniacese, 130; vaccinium oxycoc-

cus and macrocarpum, ib.

Vahea,124.
Valerianacese, the valerian family,

140.

Vallisneria spiralis, 86.

Vandeae, 85.

Vanilla, 85.

Varronia, 119.

Vascular system, the, of the exogenous
stem, 11.

!
Vascular tissue, 4.

Vegetable life, distinction between,
and animal, 1.

Vegetable marrow, the, 155.

Vegetation, organs of, 6; divisions of
the horizontal range of vegetatioa
according to Meyen, 47-49 ; classifi-

cation of the vertical range of, ac-

cording to Meyen, 50, 51.

Velleae, 196.

Velleia, 133.

VelJosia, 80 ; vellozieae, ib.

Venation of leaves, 17.

Ventilago, 171.

Venus's fly-trap, 193.

Veratrine, 79 ; veratrum album, ib.

Verbasceae, 116; verbascum thapsus,
ib.

Verbenaceae, 1 14 ; verbeneae, ib.

Verbesineae, 136.

Vernoniaceffi, 135 ; vernonieae, ib.

Veronica offlciualis. 117.

Verrucae, or warts, 8.

Vervain family, the, 114.

Vestia, 118; vestieae. ib.

Vetches, 166.

Viburnum, 47, 48, 142.

Vicieae, 166.

Victoria, 199.

Vigna, 166.

Vllfa, 69.

Villi. See Hairs.

Vine, poison, 170; the vine family,

178 ; the Alleghany, 197.

Violacese, the violet family, 193.

Vii'ginian snake root, 102 ; creeper,

178.

Viscum album, 143.

Vitaceae, 178 ; vitis vinifera, 179.

Vitex agnus castus, 114.

Vittae, 144.

Vivianiaceae, the viviania family, 190.

Vochysiaceae, the vochysia family,

160.

Volatile oils, 40.

Vouay, 77.

Wake robin, the European, 74.

Waldsteinia, 163. •

Wallflower, the, 43.

Walnut family, the, 91.

Waltheria, 188.

Warts, nature of, 8.

Water, oflSce of, with respect to plants,

2.

Water-bean family, the, 198.

Water hemlock, 147.

Water leaf family, the, 120.

Water lily family, the, 199.

Water melon, the, 155.

Water-parsley, 147.

Water-pepper family, the, 191.

Water-plantain family, the, 74.

Water-shield family, the, 199.

Wax, vegetable, 40 ; obtained from
several species of palms, 76; the
wax plant, 125.

Weinmannia. 48.

Weissiaceas, 63.

Weld, or dyer's rocket, 195.

Wettinia, 74.

Wheat, 69.

Wicopy, 104.

Widringtonia, 89.

Willdenovia teres, 72.

Willow herb, the, 157.

Willow strife family, the, 160.

Willow tribe, the, 93.

Wine, principal varieties of, 179.

Winter's bark, 201.

Wintera aromatica and granatensis, 48,
51.

Wintergreen, 131,
Wistaria, 166 ; wistarieae, ib.

Witch-hazel family, the, 143,

Witseuia, 82.

Woad, 197.

Wood sorrel family, the, 176; wood
sorrel, 177.

Woodrush, 77.

Woody fibre, or ligneous tissue, 4

;

woody layers, 12.

Wormwood, 139.

Wourali, the, or ourari. 123,

Wrightieae, 124.

Xanthisma, 135 ; xanthium, 136.

Xanthorrhea, 47.

Xanthorrhiza, 203.

Xantophyllum, 192.

Xeranthemeae, 137.

Xyloma acerinum, 182.

Xyridaceae, 77 ; xyris, 78.

Yam tribe, the, 87.

Yellow coloring matter, sources whence
derived, 41.

Yellow-eyed grass family, the, 77.

Verba mate, 128.

Yew tribe, the, 89 ; the common Eu-
ropean yew, 90.

Zaraia elliptica, 88.

Zannichellia, 73.

Zanthoxylaceae, the zanthoxylon fami-

ly, 174.

Zea mays, 70.

Zebrawood, 169.
Zilla, 196 ; zifleae, ib.

Zingiberaceae, 83.

Zizania aquatica, 68, 70.

Zizyphus jujuba, &c., 171.

Zostera marina, 72, 73.

Zygophyllacea?, 175 ; zygophyllum, ib.
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Abacura, 112,

Abathmodon, 488.

Abdoraon, the, of insects, general

structure of. 139, 140.

Abdorainales, 14, 'JOl.

Abranchia, 96; abranchiata, 11.

Abraxis grossnlariata, 180.

Acalephae, principal animals included

among the, 9, 27; orders of, 10 ; de-

rivation of the word, 27 ; luminotis-

ness of the sea chiefly due to the,

29; the hydrostatic, 30; resemblance
between the, and the zoophyta, 31.

Acalephia, 10.

Acamarchis, 54.

Acaniplosomata, 102.

Acanthia. 18-* ; acanthias, 242.

Acanthiza, 339.

Acanthocephala, 47.

Acanthodes, 237; acanthodii, 236.

Acanthopoda, 154.

Acanthopteri, 204, 220.

Acauthopterygia, 202; acanthoptcrv-
gii, 14, 201, 217.

Acanthosoma, 189.

Acanthurus, 228.

Acanthylis pelasgia, 317.

Acari, 121 ; acarida?, 122 ; acarus, 121.

122.

Acasta, 102.

Acceutorinae, 339 ; accentor alpinus,

ib.

Accipiter nisus, fuscns, &c., 307.

Accipitres, 15, 294, 295; accipitrinae,

307.

Acephala, animals included among
the, 10 ; orders of, ib. ; a class of the
malacozoa, 52.

Acephalocyste, 44. •
Aceratherium, 437.

Acerina, 222.

Acetabulifera, 92.

Acetabulum meditenaneum, 17.

Achsus, 410.

Achalinoptera, 179.

Acherontia atropos, 141, 183.

Acheta, 165 ; achetidaj, ib.

Achirus mollis, 220.

Achrochordus javanica, 268.

Achtheres percarura, 106.

Acidalia bruraata and viridata, 180.

Acipenser, 13, 238.

Acontias meleagris, 272.

Acrantus, 276.

Acridiidae, 165 ; acridium cristatum,
166.

Acris, 259.

Acrobata, 415.

Acrocinus, 161.

Acrodontes, 277, 278.

Acronycta rumicis and psi, 180.

Actinia, 9, 35 ; habits, &c., of the
actiniae, 34, 35.

Actinoida, 34 ; actinaria, 35 ; actinida;,

ib.

Aculeata, 170.

Adapis, 440.

Adephaga, 152.

Aepus fulvescens, 142.

^schna, 168.

^tobatis, 243.

Agama, 14, 279.

Agassiz, author of the most recent!

mode of determining tlie relative!

stations (>f animals, 3 ; his arrtmge-j

raent of the radiata, 25; discovers

a nervous ring round the mouth of

the discophora, 28: extract from, on
the anatomy of the asierias, 40; the

culcita of, ib. ; views of, as to the'

anatomy of the brachiopoda, 55;
nomenclature proposed by, for the
armature of the hinge in the genus
Venus, 57; great utility of the No-
menclator Zuologicus of, 74 ; curious
analogies pointed out by, amony: the

classes of articulata, 135; (aniilics

of the lepidoptera according to, 179;
classification of fishes according to,

202, 203.

Agathidiidas 154.

Agelainie, 355 ; agelaius phoeniceus, ib.

Aglia tau, 181.

Agnesiobranchiata, 14.

Agnotherium, 488.

Agrion, 168.

Ai. the. 410.

Ailurus, 483.

Air-bladder, the, of fishes, 198,

Akodon, 464.

Akomys, 464.

Alactagn, 466.

Aliismodonta, 09,

Alauda, 15; A. arvenis, iiic, 358;
alaudina?, ib.

Alaus oculatus, 158.

Albany beef, 238.

Albatrosses, the, 388.

Albicore, the, 220.

Alburnus lucidus, 214.

Alca impeunis, torda, &c., 387;
alcidae, ib.

Alcedinida-, 323 ; alcidinina?, 324,

Alces, 450.

Alcido ispida, 324.

Alcyonaria, &c., 36 ; A. ficiforme and
palmatum, 37.

Alcyonidium, 54; alcyonidulae, ib.

Aldrovandi, a voluminous writer on
natural histoijs 2.

Alectrurinae, 344.

Alligator gar, the, 235.

Alligators,' the, 252, 253, 282.

Alopiadini, 242.

Alosa vulgaris and sapidissima, 209;
A. tyrannus and menhaden, 211.

Alouattes, 495.

Alpaca, the 447.

Alpheniae, 116,

Aluteres, 2:U.

Alytes, 259 ; A, obstetricans, 255,

Amad u vat, the, 357,

Amblyopsis spelaens, 214.

Amblypterus, 237.

Arablyrhynchus, 278.

Ambystoma, 250, 254.

Ametabola, 131.

Amia, 234 ; amiada?, ib.

Ammocieles. 207.

Ammonites, 95 ; ammonitidae, ib.

Ammophila sabulosa, 173.

Amnicola. 83.

Amoeba, 24.

Ampelidae, 347; ampelis coerulea, cor-
tinga, &c., 348.

Amphacanthus, 228; A, corallinus,
229.

Amphiarctos, 483.

Amphibia, 201.

Amphibola avellana, &:c., 89, 80 ; am-
phibolidae, 89.

Amphicyon, 484.

Amphidesma, 74.

Amphigonus. 419.
j

Amphinomida?, 99. l

Amphioxida?, 206.

Amphipoda, 12, 113. I

Amphiprion, 228.

Aniphisba;na,275 ; amphisba^nidae, ib.

Amphitherium, 412, 419, '

Amphitrite, 11, 101 ; amphitritida,

101.

Amphiuma, 2.52.

Ampuilacera, 89; ampullaria, ib. ; am-
|)ullariida% ib.

Amyxodon, 490.

Anabas scandons, 225.

Anacanthini, 204, 218, 243.

Anaconda, the, 269,

Anaides, 25G; A. lugubris, 257.

Anaplognathida?, 1.56.

Anarrhichas lupus. 230.

Anas, 15; A. boschas, slrepera, &.C.,

386.

Analidae, 383.

Anatifa, 11, 101.

Anatin*, 385.

Anchovy, the, 208. .

Anciniuce, 112.

Anculosa, 83.

Ancylomera, 114,

Ancylus, 90.

Andrenidae, 176.

Andrias scheuchzeri, 253.

Auentera, the, a sub-division of infuso-

ria, 23.

Angel-fish, the, 228.

Angler, the, 230.

Anguiila, 14 ; A. vulgaris, 207.

Angiiinaria, 54.

Anguis, 14; A. fragilis, 272.

Animal kingdom, the division of, into

vertebrata and evertebrata, 8 ; clas-

sification of the orders of, based on
the system of Cuvier, 9-15.

Animals and plants, important atRni-

ties between, 4; cases of doubtful
organism, ib. ; organs of breathing
and nutrition in, 4, 5 : propagaiiou
of, 5; summary of the phenomena
of vegetable life which are also pre-

sent in the animal kingdom, 5, 6;
essential differences between, 6

;

geographical distribution of, 7 ; in-

fluence of man on the distribution

of animals, 8.

Anis, the, 366.

Anisomera, 193.

Annelida, 11, 96.

Anobium, ]58,

Anodonta, 69,

Anoema, 456,

Anolis, 14, 277 ; A, carolinensis, 276,

278.

Anomiidae, 61,

Anomorton, 473.

Anomura, 11.5,

Anopheles, 193,

Anoplotherida', 434; anoplotherium,
ib.

Anoplura, 131, 146.

Anser albifrons. terus, &c., 384, 385;
anseres, 294, 383 ; anserinae, 384.

Ant, the while, 166 ; the ants, 142,

174.

Ant-eater, the, 404, 405, 406.

Antechinus, 4J7.

Antelopes, the, 451.

Antenna?, the, of insects, prmcipal
forms of, and scientific terms refer-

ring to, 136.

Anthrenus, 155.

Antilocapra, 451.

Antilope dorcas, pjgmaeus, &c., 451

;

antilopidae, ib.

Antipathacea, 36; A. spiralis, ib.

Anura, 145.

Aodon, 428.

Ajialoderma narina, 323.

Apara, 407.

939



INDEX TO ZOOLOGY.

Apatiira iris, 184.

Ap.es, the, 496.

Ap'hodiid.e, 156, 157.

Aphrodite, 11, 99; iii)hrodilidte, 99.

Aphrophora, 186.

Apidie, 176; apis mcllifica, ib.

Aplacentalia, 400.

Aplodontia, 468; A. leporina, 469.

Aplvsia, 80; aplvsiidte, ib.

Apodes, 14, 20J/218.
Apodidjo, 109.

Aporobranchia. or pycuogonum, 120.

Aporomera, 276.

Apple worm, the, 180.

Aprosteniia. 157, 158.

Aptenodytes patagoiiica, 388.

Apterogyua, 174.

Apteryginae, 377; apteryx australis,

ib.

Apiis, 109; A. cancriformis, ib.

Aquilinae, 303 ; aqnila chrysactos, rer-
reauxii, *.c., 303, 304.

Ara ararauna, &c., 362 ; arainse, ib.

Aracaris, the. 361.

Arachnida, general characters of the,

12, 118, 119; orders of, 12 ; anatomy,
mode of life, and method of repro-
duction of the, 119 ; nervous system
of the, 120; divisible into 'three
sections, ib.

Arachnoderma, derivation of the
word, and animals included under,
27.

Aranea, 12.

Area, 67; arcidae, ib.

Archibuteo, 303.

Archaeomys, 459.

Arctia fuliginosa, matronula, &c., 181

;

arctiidoe. ib.

Arctitis, 483.

Arctocyon primsevus, 484.

Arctomys marmotta, roonax, &c., 469.

Arcys lanceolarius, 129.

Ardea, 15 ; A. purpurea, ralloides, &c.,
380.

Ardeidas, 379 ; ardeinfe, ib.

Areneidae, 128 ; areneinae, ib.

Arenicola, 100 ; arenicolidEe, ib.

Argali, the, 453.

Argas, 124.

Arges cyclopum, 217.

Argonauta, 78, 93.

Argus giganteus, 372.

Argynnis, 183, 184.

Argyroneta, 129.

Ariciidae, 99.

Arilus novenr.rius, 188.

Arionius, 424.

Aristotle, the zoological system of, 1,

2.

Anus, 217.

Armadilloes, the, 406.

Arnanacus, 423.

Artamus, 3-18.

Artedi, the first to make a scientific

clas3ificatif)n of fishes, 200, 201.

Arthemis, 74.

Articulata, the, distinctive features of,

8, 9 ; brief summary of the classes

included under, 11-13
; general cha-

racters and classification of, 95

;

curious analogies among the classes

of, pointed out by Agassiz, 135.

Arvicola, 462 ; arvicoliiiH, ib.

Ascalaphus barbarus. 168.

Ascaridae, 47 ; ascaris lumbricoides,
ib.

Ascidia, 54.

Asellidae, 112; asellus, ib.

Asilidae. 193; asilus, ib.

Aspergillum, 60.

Aspic, the, or nsp of the ancients, 267.

Aspidobranchia, 81.

Aspidophorus catapliractus, 223.
.\spidorhynchus, 234.

Ass, the, 444.

Astacidae, &:c., 116; astacus, ib. ; A.
pellucidus, 214.

Astarte, 75.

Asterias, 10, 39, 40; asteridea, 38.

AstrtEidae, 35.

Astrea astroites, 35.

Astrogonium granulare, 39.

Astrophyton, 39.

Astur palumbarius, atricapilius, &c.,
307.

940

Astynomus, 162.

Ateles, 495.

Aleuchus, 157.

Athene siju, passerinoides, &c., 313,
314; atheninae, 313.

Athericera, 194.

Atherina, 225.

Alherura, 461.

.Atlanta, 78; atlantidae, ib.

xAtrachelia, 1.59.

Atretodera, 253.

.Atypinte, 128
Auchenia lama, alpaca, &c., 447.
Audubon, extract from, on the flight of
wild pigeons, 368 ; account of the
large white pelican by, 390.

Audubon and Bachman, description
of the musk rat by, 463, 464 ; habits
of the squirrels described by, 471.

Auks, the, 387.

Aulacodon, 460.

Aurelia, 9; A. aurita, 30, 32.

Auricula, 91; auriculidae, ib.

Aves chief characteristics and orders
of, 14, 15, 290-293 ; classification of,

293, 294 ; number of species of, 294.

Aviceda, 302.

Avicida, 307.

AviculidK?, 63.

Avocets, the, 381.

Axolotl, tiie, of Mexico, 251,

Aye-aye, the, 492.

Babblers, the, 343.

Rabiroussa, or babvrussa, 442.

Baboons, the, 496.

'

Baccilariffi, 18; B. paradoxa, 18, 19.

Bacteria femorata, 164.

Badger, the, 483. 1

Bagrus, 217. i

Baird, VV., on the luminousness of the
j

sea, 29 ; on the discoloration of
|

water by the daphnite, 108. i

Batena, 15; B. mysticetus. &;c, 421.
;

BalEenida% 420 ; balagnodon, 424 ; ba-
laenoptera, 420, 421.

|

Balanus, 11, 102. |-

Balearica f)avonina, 379.

Balistes, 231 : balistinae, ib.

Balloon lish, the, 232.
|

Band-fish, the, 228.
;

Barbel, the, 215.
j

Barbels, the, 363.

Barbus vulgaris. 215. I

Barn owls, the, 311.
|

BaiTacuda pike, the, £22.

Basil iscus, 14, 278. '

Basilosaurus, 481.

Bass, the Otsego, 212 ; the sea, rock,
red, and black, 221, 224.

Bassaris, 487.

Bat, the, 15 ; the bats, 475-479.

Bathyergina, 462; bathyergus capen-

1

sis, ib.
i

Batrachia, 14. 249 ; B. urodela anoura,
i

&c., 249, 257, 261.

Batrachians, the tailed, 250, 251.
j

Batrachoseps, 256.
|

Batrachostomus, 320. i

Batrachus, 231. I

Baverbancia, 54. I

Bayley, Prof. J. W., the chief Ameri-
j

can authority upon the infusoria,

22.

Baza, 307.

Bddellidae, 122.

Bear, the, 15: the bears. 482.
Beaver, the, 467.

Becards, the, 345.

Beche de mer, 42.

Bechsteiii, Dr., description of the
nightingale by, 336, 337.

Bee-eaters, the, 325.

Beef-eater, the African, 354.
Bees, the, 176, 177.

Beetles, the, 141 ; the diamond, 160.

Belemnitids', 94.

Belideus, 415.

BelPs History of British Quadrupeds.
extract from, on the sheddinij and
growth of horns, 393, 394; on the
walrus, 433, 434.

Belon. the reviver of natural history in

modern times, 2.

Belone, 217.

Belostoma, 187.
|

B ^luga, 427.

Bembecidge, 172; bembex, ib.

Beiiluronsf, the, 483.

Bergall, the, 218.
Beroe, 30.

Beltongia, 413.

Bezoar stone, an animal concretion,
452.

Bibio. 193.

Bill-fish, the, 217.

Bimana, 15.

Bipes, 14.

Birds, chief characteristics and orders
of, 14. 15, 290-293 ; classification of,

293, 294 ; number of species of, 294
;

chief collections of, 295.

Bison americanus, 453.

Bittacus, 168.

Bitterns, the, 380.

Black bass, the, 221.

Blackbird, the, 342.

Blainville, the arachnoderma of, 27;
the malactinozoaria of, 31 ; thepa-
racephalophora of, 75 ; the cervico-
branchia of, 81.

Blanchard, his division of the neuro-
ptera, 166—of the hymenoptera, 169
—of the chalinoptera and achali-

noptei-a, 179—of the hemiptera, 184.

Blapsidae, 160.

Blatta, 163; blattidae, ib.

Bleak, the, 214.

Bienniidae, 229, 230 ; blennius, 230.

Blind fish, the, 214.

Blind worm, the, 272.

Blistering flies, 159.

Blue-bird, the, 338.

Blue-fish, the, 227.

Blue-perch, the, 218.
Boa, 14; boa constrictor, 269.
Boarmia hortaria, 180.

Boatbills, the, 351.

Bob White, the bird so called, 375.
Boidaj, 263, 268.

Bombinator igneus, 259.

Bombycidap, 181; bombyx mori, ib.

Bom bycilia garrula and cedrorum,
348.

BombyUidfe, 193 ; bombylius, ib.

Bombus, 176.

Bonaparte, Ch. L.. his system of clas-

sification of the mammalia, 400,
401. •

Bonito, the, 226.

Booby, the, 391.

Bopyridae, 112; bopyrus crangorum,
ib.

Bo.s. 15: B. americanus, taurus, &c.,
453-455.

Bostrichidae, 158, 159.

Bostrichus, 141.

Bot-flies, 195.

Botaurus stellaris and minor, 380.

Bothrimonus sturionis, 45.

Bothriocephalus, 45.

Botryllus, 10.

Botys verticalis, 180.

Bovidaj, 15.

Bow-fin, the, 235.

Brachelytra, 154, 155.

Brachinus, 140.

Brachiopoda, 55.

Brachvmeles, 273.

Brachyrhynchi, 160.

Brachystopus, 272.

Brachvura. 117.

Bradybates, 2.56.

Bradypodidae, 410.

Bradvpus, 15 ; B. didactylus, &c., 410.

Brahman kite, the, 305.

Brambling, the, 357.

Branchiopod;i, 12^ 107.

Branchiostegi, 201.

Branch iostoma, 206.

Branchipus pisciformis, 109.

Brant, the, 385.

Bream, the, 221
Brill, the, 220.

Brontes prenadilla, 217.

Brosmius, 219.

Bryozoa, form and habits of the; 53.

Bubo virsinianus, &c., 312, 313; bubo-
minae, 312.

Buccinidae, 86; buccinum, ib.

Bucco macrorhynchus, 323; bucc<>
ninae, ib.
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Buceros, 15; B. rhinoceros, &c., 3G0

;

bucerolidie, ib.

Buckland, Dr., on niiinmulites, 76.

Buffalo, the, 453, 454.

Bufo aniericaiuiiJ, viridis, &c., 200.

Bufonidit', '257, i!59.

Bulbuls, Ihe, 344.

Bulimus, 91.

Bull-Uoy, the, 483.

Bull-head, the, -2\G.

Bulla. 10, 80 ; bullidiK, 80.

Bullet hawk, the, 301.

Bullflnches, the, 358.

Bullhead, the, 223.

Bumble bees, the, 176.

Buntings, the, 357, 358.

Buprestidio. 157 ; buprestis mariana,
&c., 158, 159.

Burbot, the, 219.

Burgomaster, the, 389.

Burmeister, orders of insects accord-

ing to. 143, 144 : his division of the
rhynchota, 185.

Burrowing owl, the, 314.

Bui-saria vesiculosa and Iruncatella,

24.

Bush turkey, the, 370.

Bustards, the, 377.

Butcher birds, the, 349.

Buteo borealis, &c., 302, 303 ; buteo-
nin<¥, 302.

Butter-tlsh, the, 230.

ButlerHies, the, 177, 183.

Buzzard, the honey, 306; the moor,
308.

Buzzards, the, 302, 303.

Byrrhida?, 156.

Cabassous, 407.

Cacatua sulphurea, &c., 363; caca-

tuinae, ib.

Cachalot, the, 423, 424.

Cachicamus, 407.

Ctereba cyanea, &c., 328; cserebiuae,

ib.

Cainotherium, 435.

(^alappinie, 117.

Calepteryx, 168.

(Jaligidas, 107 ; caligus, 12, 107.

Callfeatinte, 351.

Cailianassa, 116.

Callianidina;, 116.

Callichthys, 223.

CalHmorpha jacobaeae, 181.

Callionymus, 230.

Calliscapha, 71.

Calliste tatao and tricolor, 357.

Callithrix, 494.

Callorhynchus, 240.

Calocephala, 480.

Calomys, 464.

Caluru's resplendens and auriceps, 322,

323.

Calydonius, 442.

(Jalyptomina viridis, 347.

Calyptorhvnchus banksii and cookii,

363.

Calyptraea sinensis, 82; calyptraeidae,

ib.

Camelidag, the camels, 15, 446; ea-

rn eli us, 15, 446, 447.

CaraelopardalidcB, 447.

Oorapagnol, the, 462.

Campanularidse, 27.

Campephaga nigra, &c., 348 : campe-
phaginae, ib.

Campsodactylus, 273.

Campylosomata, 101.

Cancer, 12, 118; cancerinae, 118; can-
cridae, ib.

Canidae, 487 ; canis familiaris, &c., 15,

488, 489.

Cantharis, 159.

Canthou laeve or volvens, 157.

Canvas-back duck, the, 386.

Cape pigeon, the, 389.

Capelin,'the, 212.

Capercailze, the, 375.

Capito viridiaurautius, 363 ; capito-

ninae, ib.

Capra aegagrus, hircus, &c., 452.

Caprella, 113; caprellida), ib.

Caprlfication, the art of, practised
from a remote period, 142.

Caprimulgidaj, 319; caprimulgus eu-
ropaeus, 320.

Capromys, 459.

Capsa, 74.

Capsida), 189; capsus, ib.

Capucin, the, 495.

Capybara. the, 458.

Carabid.e, 153 ; carabus, 13, 153.

Caracara eagles, 303.

Carbo cormoramus, dilophus, &c., 391

;

carboniiKv, ib.

Carchariadini, 241 ; carcharias, ib.

Carcharodon, 243.

Carchesium polypinum, 24.

Cardiacea, 72.

Cardiidae, 73; cardium, ib.

Cardinalis virginianus, 356.

Carditida>, 72.

Carduelis elegans, spinus, &c., 3.')7.

Cariboo, the, 450.

Carinaria, 10, 78; carinariida>, 78.

Carnivora, 15, 417, 476, 480.

Carp, the, longevity of, 200.

Carpocapsa pomouella, 180.

Carpodacus purpureus and frontalis,

359.

Carriers, 368.

Carterodon, 400.

Caryobranchia, 78.

Caryophyllacea, 36 ; caryophyllida?,
ib.

Cascavella, 266.

Cassidaria, 87.

Cassididae, 162.

Cassowary, the, 377.
Castalia, 71.

Castor, 15; C. fiber americanus, 467;
castoridae, ib ; castoroides ohioen-
sis, 468.

Casuarius galeatus, 377.

Cat, the, 15, 491.

Cat bird, the, 343.

Cat fish, the, 199, 216.

Calastomi, 216; catastomus, 214.

Caterpillar-catchers, the, 348.

Caterpillars, 133, 178.

Cathartes, 299, 300; C. aura, 296.

Catillus iuoceramus, 63.

Catoblepas, 452.

Catocala fraxini, pacta, &c., 181.

Catydid, the, 165.

Cavia cobaya, 458.

Cavicornia, 451.

Cavies, the, 457, 458.

Caviina, 457.

Cavitaria, 10.

Caymans, the, 282.

Cebiidae, 494.

Cebrionidae, 158.

Cebus, 495.

Cecidomyia, 193.

Cedar bird, the, 348.

Celeus cilrinus, 364.

Cellepora, 54; celleporidae, ib.

Cellularia, .54.

Centetes, 475.

Centipedes, 130.

Centrarchus, 221.

Cenlriscus, 229.

Centropristis, 221.

Cephalaspides, 239.

Cephalemyia ovis, 195.

Cephalobranchia, 100.

Cephalopoda, 11, 91 ; anatomy and
method of respiration of, 92; classi-

fication of, by D'Orbigny, ib.

Cephalopterini, 243.

Cephalopterus ornatus, 352.

Cephalotes, 479.

Cepola, 228.

Cerambycidae, 141, 161.

Cerastes cornutus, 267.

Cercaria hyalociuda and bilineafa,

46.

Cercolabes, 460.

Cercoleptes, 484; cercoleptidap; ib.

Cercomys, 459.

Cercopidae, 186.

Cercopithecus, 496 ; C. rubra, diana.
&c., 497.

Ceriphasia, 84.

Cerithiidai, 84; cerithium, ib.

Cerodon, 458.

Certhia familiaris, &c., 332 ; certhia-

dae, &c., 331, 332.

Certhiola flaveola, 328.
Cerura vinula, 181.

Cervicobranchia, the, of Blain^ille, 81.

Cervida", 15, 449 ; cervus \irginianus,

macrotis, &c., 449-451.

Ccryle alcyon, amazoua, &.c., 324,
325.

C<^8toidea, 45.

Cestracionini, 242.

Cestum veneris, 30.

Cetacea, 15, 419.

Cetiosaurua, 283.

Cetonia, 1.57 ; cetoniadie, 156 ; cetonii-

da;, 157.

Celotherium rathkei, 421.

Ceylon, the pearl fisheries of, 64.

Chabot, the, 223.

Chacal, the, 489.

Cha-ropotamus, 440.

Chietodons, 228.

Chietomys villosus, 460.

Cha-topoda, 96.

Chietopteridie, 100; chictoplerus, ib.

Chaflinch, the, 357.
Chalcides, 14, 275; chalcidida.', 172,

274.

Chalcites auratus and kUuisii, 307.
(yhalicomys, 467.
Chalicoterium, 435.

Chalinoptera, 179.

Chamieleo, 14.

Chamieleontida;, the chamaeleons, 279,
280.

Chamaepelia passerina, 309.

Chanuesaurus, 275.

iChamidaj, 72.

Chau)ois, the, 452.

Characini, 212.

Charadius pluvialis, vociferus, &c.,
378.

Charadriada>, 378.

Chasmodes, 230.

Chat, the yellow breasted, 343.

Chatterer, the umbrella, 352 ; the chat-
terers, 347, 348.

Cheiromeles, 476.

Cheiroptera, 475.

Cheirolherium, 430 ; chirotherium,
431.

Chelicera, the, or mandibles of the
arachnida, 118.

Chelifer, 12, 125; cheliferidte, 125.

Chelmon rostratus, 228.

Chelomeles, 273.

Chelonia, 14, 286, 289 ; chelonidae, 14,

288, 289.

Chelonides, 181.

Chelonobia, 102.

Chelonura, 288.

Chelys matamata, 288.

Chermes, 186.

Chersis savinii, 129.

Chewinks, the, 357.
Chicken hawk, the, 307.

Chilina, 91.

Chilodon cucullatus, 24.

Chilognatha, 130, 131.

Chilonemus cataractus, 215, 216.
Chilopoda, 130, 131.

Chimaera;,240.
Chimney bird, the, 317 ; chimney swal-

low, 318.

Chimpanse, the, 497.

Chinchilla lanigera, 458 ; chinchillina,

ib.

Chippy, the, 357.

Chirocephalus diaphanus, 109.

Chiromyidaj, 492 ; chiromys psilodac-

tylus, ib.

Chironectes, 411 ; C. variegatus, 418,
419.

Chironomus, 193.

Chiroptera, 15.

Chirotes, 14, 275.

Chitine, a peculiar principle in the in-

tegument of insects, 135.

Chiton, 10, 81 ; chitonidie, 81.

Chitonellus, 102.

Chlamidotherium, 408.

Chlamydophorus, 407.

Chlorops, 194.

Chcerocampa, 182.

Chteropus. 416 ; C. castanotis, 417.

Chcerotherium, 442.

Chogset, the, 218.

Cholu'pus,410.
Chondropterviiii, 200, 202.

Chondrostei, 234, 238.

Chondrostoma nasus, 214.
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Chorueiles. 321.

Choutchs, ihe, 353.

Chromidae, 217.

Chrysididae, 172 ; chrysis, ib,

Chrysochloris, 472.

Chrysomelidce, 162.

Chrysopa, 168.

Chrysotoxuiii, 194.

Chub, the, 14.

Cicada pruinosa, &c., 140, 173, 186,

187 ; cicadidae, 186.

Oiccaba, 314.

Cicindela, 137, 153, 159; cicindelidae,

152.

Ciconia alba, nigra, &c., 380 ; ciconinae,

ib.

Cidaris. 41.

Cigale, the, of the French, 165.

Cilia, nature of, 9.

Ciliogi-ada, 30.

Cirabex, 171.

Ciraex, 13, 188, 189.

Cinclinae, 379 ; cinclus interpras and
melanocephalus, ib.

Circaetus thoracicus. 303.

Circinag, 308 ; circus, 308, 309.

Cirolaninae, 112.

Cirrhobranchia, 82.

Cirrhopoda, 11, 101.

Cirrigrada, 30.

Cistelidae, 160.

Cistudo clausa and europaea, 287,

288
Civets, the, 486, 487.
Cladocera, 108.

Clam, the, 58, 75.

Clangula americana, dispar, &c., 386.

Clausilia, 91.

Clavagella, 60.

Clavicornia, 155.

C'leidothaeru3, 72.

Clepsina, 97.

Cleridae, 158.

Cliff swaUow, the, 318.

Climacteris, 332.

Climbing perch, the, 225.

Clio, 1 1 ; C. borealis, 77 ; clioidae, 77.

Cliona, 54.

Clisiocampa castrensis and neustria,

181.

Cliiellaria, 193.

Clostera curtula, 181.

Clupea harengus, &c., 209, 211 : clu-

peidas, 208.

Ciymene, 99.

Clypeaster, 41.

Clytus, 162; C. pictus, 161.

Cnemidophorus, 276.

Coali, the, 483.

Cobitis tbssilis, 216.

Cobra di capello, 267.

Coccidae, 185.

Coccine, a chemical constituent in the
integument of iusects, 135.

Coccinella borealis, 162; coccinellidae.

ib.

Coccothraustes vulgaris, 356 ; cocco-
thraustinae, ib.

Coccus cacti, 185.

Coccyx resinosa, 180.

Coccvzinae, 365 ; coccyzus americanus,
<fcc., 366.

Cochineal insect, the, 185.

Cock of the rock, the, 347; of the
woods, 375.

Cockatoos, the, 363.

Cockroaches, 163.

Cocks, the wild and domestic, 373.

Cod, the, 200, 218.

Codling, the, 219.

Coeciha, 261; cceciliadae, ib.

Coelodon maquinense, 410.

Ccelodonta, 437.

Coelodontes. 277.

Ccelogenys, 460.

Cceuurus, 44.

Colaptinae, 364 ; colaptus auratus, 365.

Coldstream, Dr., on the inspii'ation

and expiration of the cephalopoda,
92.

Coleuterata, 26.

Coleoptera, 13, 143; general compari-
son between, and hymeuuptera, J 32,

133; anatomical structure of, 148,

149 ; moi-e studied than any other
order, 149 ; various localities of,
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149, 150 : wide distribution of, 151 : : Crocallis elinguaria, 180.

various classifications of, ib. ; various
j

Crocodilid;e, the crocodiles, 282.

divisions of the section pentaraera of
]

Crocodilurus lacertinus, 276.

the, 151, 152,

Colias, 183, 184.

Colies, the, 359.

Colinfp, 359 ; colius raacrourus and
striatus, 360.

Collocalia, 319.

Colobus, 496.

Colossochelvs atlas, 289.

Coluber, 269, 270 ; colubridae, 203,
269.

Colubrina, 263, 268.

Columba. 15, 308 ; columbae, 294.

Columbidae, 367; columbinae, 368.

Colymbidae, 387; colymbus glacialis,

arcticus, &c., ib.

Conchifera, 10; general forms of the
shells of the, 55, 56 ; mostly marine,
57 ; various tribes of, ib.

Conchology, the science of, merged in

malacology, 49.

Condors, the, 298.

Condvlopa, the, of Latreille, 95.

Condylura, 473.

Conidae, 87.

Conirostres, 350.
Conops, 194 ; conopsidae, ib.

Conui'us cai-olinensis, 362.

Conus, 87.

Cony, the, 457.

Cooper's hawk, 307.

Coots, the, 383.

Copperheads, the, 266.

Copris Carolina, 157.

Coracia gracula, 353.

Coraciadas, 321.

Coracias garrula and bengalensis, 321.

Coral, 26, 37.

Coralium nobile, 37.

Coralhna, 9 ; C. officinalis and rubens,
17.

CoraUum, the, of the zoophyta, 33,

34.

Cordylocerata, 155.

Coregonus. 211 ; C. otsego, 212.

Coreidas, 189.

Corixa striata, 187.

Cormorants, the, 391.

Cormostomata, 104.

Corniger, 213.

Cornularidae, 37.

Coronella sayi, 270.

Coronula, 102.

Corvidae, 3.30; corvinae, 351; corvus
corax, &c., 351, 352.

Corvina, 223; C. oscula and ocellata,

224.

Corydalus, 168.

Corvne, description and engraving of,

33.

Corynetes, 158.

Coryphaena hippuris, 227.

Coryphodon, 437.

Corystes, 117 ; corystiinae, ib.

Coryzus hyoscyami, lt!9.

Cossus, the, of the ancients, 142; C.

hgniperda, 181.

Cottus, 222, 223.

Couagga, the, 444.

Couguar, the, 491.

Cow bird, the, 355, 366.

Crab, the, 103; the crabs. 117, 118.

Crabro, 172 ; crabronidae, ib.

Cracidae, 370.

Cracticus varius. 349.

Crakes, the, 383.

Cranes, the, 379.

Crangoninae, 116.

Crassatella, 75 ; crassatellidae, ib.

Crassina, 75.

Crawfish or crayfish, 116.

Crax, 15; C. rubra, 370.

Creepers, American, 328; the creepers.
331, 332.

Crenatula, 63.

Crepidula, 82.

Cricetomys, 464.

Cricetus, 464, 465.

Crickets, the, 105.

Crinoidea, 38.

Crioceridas, 162.

Crisia, 54; crisiadae, ib.

Cristatella, 54,

Crithagra, 359.

Crocodilus. 14, 282.

Croppers, 368.

Crossbills, the, 359.

Crotalidie, 263. 265 ; crotalug, 266.

Crutophaga ani, major, &c., 366 ; cro-
tophaginae, ib.

Crow, the carrion, 300.
Crows, the, 350-353.
Crustacea, characteristics of the, 11, 12

;

orders of, 12 ; general view of the
appearance and habits of the princi-

pal varieties of the, 102-104.
Crypsibranchia, 80.

Cryptoderes, 287.

Cryptomonas ovata, 24.

Cryptopodes, the, of Latreille, why so
named, 117.

Cryptops, 132.

Cryptopus, 288.

Ctenobranchia, 82.

Cteaobranchiata, 10.

Ctenodactylina, 466 ; ctenodactylus,
ib.

Ctenoid s, 203.

Ctenolabridae, 217.

Ctenolabrus cceruleus, 218.
Ctenomys, 459.

Ctenophora, 30, 193.

Cuckoos, the, 305-367.

Cuculidae, 365 ; cuculinae, 366 ; cuculus
canorus, ib.

}
Cucullia umbratica and verbasci, 181.

I Culcita, 40.

jCulex, 192, 193; culicidae, 193.

j

Cunner, the, 218.

I

Curassows, the, 370.

I

CurcuUonidfe, the, 141.

Curruca atricapilla and hortensis,
i 337.

j

Cursorius senegalensis, 378.

i

Ciu-ucui, the, 323.

i
Cuscus, 415.

[

Cusk, the, 219.

Cuttle-bone, 51, 94.

I

Cuttle fish, derivation of the term, 92.

i Cuvier, chief features of the classifi-

j
cation of, 3 ; classification of the
orders of the animal kingdom based
on the system of, 9-15 ; his arrange-
ment of the zoophyta, 25 ; the aca-

lephje of, 26, 27; the hydrostatic

acalephaj of, 30 ; the apodous echino-
dermata of, 3a ; the moUusca of, 50 ;

the beteropoda of, 77; the tubuli-

branchia of, 85; his division of the
annelida, 96 ; orders and families of
fishes according to, 202 ; description
ofthedogby, 488.

Cwahog, 75.

Cyamidbs, 113; cj-amus, 12, 113, 120.

Cyathophyllidas, 36.

Cybium, 226.

Cycladida?, 73 ; cyclas, ib.

Cyclica- 162.

Cyclidium glaucoma, 24.

Cyclo-labi'idce, 217.

Cyclobranchia, 81.

Cyclobranchiata, 10.

Cycloids, 203.

Cyclopidte, 107 ; Cyclops, 12, 107.

Cyclostoma, 90 ; cyclostomidag, ib.

Cyclostomata, 13.

Cydnus, 189.

Cygninse, 385 ; cygnus olor, ferus, &c.,
ib.

Cymadocea, ri2.

Cymatotheriura, 431.

Cvmindis cayanensis and wilsonii,
"307.

Cymothoidae, 112.

Cynipidae, 171.

Cvnocephalus maimon and sphinx,
'496.

Cynops, 256.

Cyphocrana eigas, 164.

Cyphonidte, 158.

Cypraea, 50, 88 ; cypreeidae, 88.

Cyprididae, 108 ; cypris, ib.

Cyprinidte, 214.

Cyprinodon, 214 ; cyprinodontidae, ib.

Cvpriuus, 14 ; C. auratus, carpio, &c.,
'215.

Cvpselinae, 318.
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Cvpselns, 15; C. polasgiiis, apus, &c.,
'318, 319.

<-yrena, 73.

Cystica, 44; cysticercus, 45.

Cy8tis(nathvi3, i>58.

Cytherea, 74 ; C. dione, 75.

Dab, the, 219.

Dacelo, 324.

Dacne, 1G2.

Dacnis spicii, 328.

Dactelythra, 260.

Daclylomys, 4.")9.

DactyloptiTiis voHtans, 222.

Damalis. 451.

Damans, the, 439.

Dana, the lainiHes of the hydroida ac-

cording to, 27; his classilication of

the Z(X)phytes adopted in tlie pre-

sent woriv,"34 ; extract from, on coral

masses, 37.

Daplinia, 108 ; daphniidie, ib.

Daptrius, 306.

Darters, the, 390.

Dasypodida', 406; dasypus, 406, 407.

Dasyproctina, 460.

Dasyuridie, 417 ; dasyurus hallucatus,

&c., ib. ; D. laniarius, 418.

Dawn, the, 444.

Decacera, 94.

Decapoda, 12, 92, 114
Decticus apterus and verrucivoius,

165.

Deer, the, 449.

Deilephila, 182.

Deirodon, 271.

Delphinapterus, 427.

Delphinidie, 420, 424; delphinorhyn-
cus, 425; delphinus delphis, tursio.

&.C., 425, 426, 428.

Deltochilum gibbosum, 157.

IJemas coryli, 181.

Dendrocolapiinae, 332 ; dendrocolaptes
cayennensis, &c., lb.

Dendrolagus, 411, 413.

DendroUmus pini, 181.

Dendromys, 464.

Dendroiiotus, 79.

Dentalium, 82.

Dentiroslres, 335.

Dermaptera, 143, 163.

Dermestes lardarias, 155 ; dermestidae,
ib.

Dermopteri, 203, 206.

Desmans, the, 474.

Desmodus, 478.

Desmos;nathus, 255.

Devil-fish, 243.

Diamond beetles, the, 160.

Diaperid;e, 160.

Dibamus novje guinsiP, 273.

Dibrauchiata, 92.

Diceras, 72.

Dichobune, 435.

Dicliirus, 476.

Dicotyle torquatus, albirostris, fcc
441.

Dicrocera, 4.50.

Dicrurinie, 348 ; dicruras raalabaiicus,

&c., ib.

Dicvnodon. 282.

Didelphidie. 411, 418; didelphys vir-

giniana and cuvieri, ib.

Didelphis, 15.

DidinEe, 369.

Digitigrada, 484.

Dimcrosomata, 126.

Dimyaria, 66.

Dimylus, 473.

Dinops, 476.

Dinosauria, 285.

D inotheridaj, 430 ; dinothciiuin gigau-

teum, ib.

Dioctria, 193.

Diodon maculo-strialus and punctatiLs.

232.

Diomedeina?, 388.

Dioraedia e.\ulans. chlororh\ncha,

&c., 388.

Diphies, 10.

Oiphyida, the, the name sy.sioligrada

proposed for, 26; characters of, 31.

DiphylUdia, 80.

Diplopoda, 114.

IJipneumoues, 128.

Dipodina, 466; dipus, ib.

Dipodomys, 461, 462.

Diprotodon australis, 414.

Diptera, 13, i43, 190; cl!L«8ificatioii of,

by Macqiiart and W'cstwoud, 191,
192.

Dipterini homocerci and heteroa;rci,
236.

Dipterodon, 228.

Discophora, appearance of the, 28;
divided into two groups, ib,

Discopora, 54.

Distoma or fasciola hepaticum, 46.

Ditrupa, 82.

Diurna, 183.

Divers, the, 386,

Dodo, the, 369.

Dog, the, 15 ; the dogs, 438, 489.

Dog fish, the, 235.

Dolichotis, 457.

j

Dolphins, the, 227, 420, 424-426.

j

Donax, 74.

D'Orbigny, the chief authority upon
j

the polythalamifL, 75; his views as

to their classilication, 77 ; classifica-

tion of the cephalopoda by, 92.

Dorcatherium. 450.

Doridida:', 79 ; doris, ib.

Dorippe, 117; dorippiius, ib.

Dorites apoilo, 184.

Dormice, the, 466.

Dorsibranch lata, II, 99.

jDorthesia, 186.

Dory, the, 227.

Dorylus, 175.

Doves, the, 368.

I

Draco, 14, 278 ; D. dandini, 279.

1 Dragon, the flying, of Java, 279.

j
Dremotheriuni, 448.

! Drepanepteryx phai;enoidos, 168.

Driver ants, the, 174, 175.

Dromaius novie hoUandiic, 377.

Dromedary, the, 447.

Dromicia, 415.

Dromiina", 115.

Drongo shrikes, 348.

Drum, the black, 199 ; the common,
224.

Drymorays, 464.

Duck hawk, the, 301.

Ducks, fresh water, 385 ; the sea, 386.

Dujardin, views of, as to the natui'e ol'

sponges, 16.

Duvernov, clas-sification of the helmin-
thes by, 43, 44.

Dynastes hercuies, acteon, &:c., 157.

j
Dynastidte, 156, 157.

Dysderina^, 128.

Uysopes, 476.

Dyticida;, 153 ; dyticus marginalis, ib.

Dzigguetai, the, 444.

i Eagles, the, 303 et seq.

Eburna glabrata, 86.

Echeneis, 230.

Echidna aculeata and setosa, 404.

Echimyiiia, 459.

Echimys, 460.

Echineidte, 220 ; echineis, ib.

Echinidea, 40; echinus, 41; various
forms of, ib.

Echinococcus, 44.

Echinodermaia, animals included
under the, 10; orders of, ib. ; gene-
ral characters of the, 37, 38.

Echinorhvnchus gigas, 47.

Echinus, 10.

Echiuri, 98.

Ectopistes migratorius and carolinen-

bis, 368, 309.

Edentata, 15, 403, 405.

Edwards, JNlihie, his arrangement of
the radiata, 25—of the isopoda, 111

—of the decapoda, 115.

Eel, the, 14, 207 ; the electric, 207, 20S.

Eel pouts, 219.

Egeria exeliosa, 182.

Egg, the, of insects, various i'orma and
general characters of, 133.

Egrets, the, 380.

Egretta candidissima, 380.

Ehrenberg, his views respecting vari-

ous infusoria, 18, 19; his theory re-

specting the polygastrica received
with doubt, 20; his method of in-

vestigating, ib.

Eider duck, the, 38G.

Eland, the, 450.

lOlaniis leucurus, 306.

i;iaphn.«. 4.50.

Elaps All V us and corallinus, 270.

Klasmolherium, 436.

lOlater, 140.

Elat(!ridiu, 1.j8.

Elatobrunchia, 60.

Elephantidu', 4;}8 ; elCphaa indicus,
&.C., the elephant, l.i, 439.

Elk, the, 450.

Ellobius, 464.

El mis, 142.

EmarKinuhi, 81.

Emballonura, 478.

Emberiza americana, citrinella, &c.,

358 ; emberizinai, ib.

I'mpidu!, 193.

Empusa gongvlodes, 164.

Emu, the, 377".

Emydidip, 287 ; erays terrapin, &.C., 288.

Enaliosaurii, 283.
Encoubertus, 407.

Encrinus radialus and liliiformis, 38.«

Endomichida.', 162.

Engidaj, l55.

Enirraulis encrasicholus, 208.

Engjstoma, 260.

Enhydra marina, 486.

Ennomos syringaria and alniaria, 180.

Enterodela, 24, 47 ; E. cylindrica, ib.
;

E. plicata and tajnioida, 49.

Entomology, systems of, by Latreille

and Burmeister, 143, 144 : directions

to the entomologist concerning the

I

search for, and preservation and ar-
I rang(!ment of s[)ecimeus, 149-151.

I

Eiitomostraca, 104.

; Eiitozoa, 10, 44.

iEntrochites, 38.

Eolididte, 79 ; eolis, ib.

,
Epedicellata, 10.

i Epeira, 128 ; epeirina>, ib.

Ephemerida^, 166, 167.

Ephialles navia and asio, 313.

,

Ephippium, a peculiar appendage of
I the daphnia;, 108.
' Ephippus, 228.
' Ephyra, 33.

EpicVium, 261.

Epimachiua;, 326 ; epimachus super-

bus, &c., 326, 32^
Episema cajruleo cephala, 181.

Epizoa, 111, 146.

Equida;, 442 ; equus caballus, &c., 15,

443, 444.

Erelhizon dorsatus, 461.

Ergasilus, 107.

Erichthiidas, 114.

Erinaceidai, 474.

Erinaceus, 15 ; E. europajus, 475.

Eriogaster lanestris, 181.

Eriomys laniger, 458.

Eiipus' heterogaster, 129.

Eristalis, 194.

• Ermine, the, 485.

! Erolylidaj, 155, 162 ; erotylus, ib.

j

Eryoninas, 116.
' Erythaciuse, 337 ; erythaca rubecida,

ib.

Eschara, 54 ; escharidte, ib.

Eschscholtz, the ctenophora of, 30.

Esocidaj, 213, 222; esox, 213; E. lu-

cius, nobilior, &c., ib.

Etheostoma, 220.

Etheriiuae, 71 ; etheria, 71, 72.

Eucera, 176.

Kuchroma gigas, 158.

Eudaraus tityrus. 184.

Eudytes cristatus, 388.

Eulima, 83.

Eumenida?, 175.

Eunectes murinus, 269.

Eunice, 99 ; eunicida?, ib.

Kuplocomus Ignitus, 372.

Eupoda, 162.

liuproctus, 256.

Euryale, 39.

Eurvlaiminff, 321 ; eurylaimua nasu-
tus, 322.

Eurynotus, 237.

Euryodon, 408.

Eiu'yolis, 464.

Evauia, 171 ; evaniida', ib.

Evesia, 272.

Exocietus, 222.
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Exoglossura, 214, 216; E. Barbatula,
21G.

Explanaria ananas, 36.

Eyes, compound and simple, of insects,

136, 137.

Falconidse, 300; falconinae, the falcons,

301, 302.

Fall fish, the, 216,

Fantails, 368.

Farcimia, 54.

Fane, Dr., his description of the tube
or cell in the vesicularidte, 53.

Favositidae, 36,

Feet, the, of insects, general structure
of, and scientific terms applied to
the several parts of, 138, 139.

Felidai, 490; felis leo, tigris, &c., 15,

491.

Fer de lance, the, 267.
Ferret, the, 15, 48.5,

Fibtr zibethicus, 463.
Fiddler, the, 118,

Ftdonla wavaria, 180.
Fieldfare, the, 342,

FiJaria medinensis, 48; F. papillosa,

phalangii, and lycosae. ib.

Finches, the, 355, 357-359.
Fins, the, of fishes, 197.

Fireflies, the, 158.

Fish-hawk, the, 305.

Fisher, the, or weasel, or pekan, 485.

Fishes, chief characteristics and di-

visions of. 13 ; structure and func-
tions of, 197-199

; prolific nature of,

199, 200 ; longevity of, 200 ; classifi-

cation of, according to Artedi, Lin-
naeus, Cuvier, Agassiz, and Miiller,

200-205 ; fossil, 233,

Fishing-frog, the, 230.

Fissirostres, 316.

JMssm-ella, 10 ; F. graeca, 81 ; fissurel-

lidte, ib.

Fistularia, 229; fistularidse, ib.

Flabellaria opuntia, 17,

Flamingoes, the, 384.

Flat-fish, the, 218, 219.

Fleas, the, 143, 147, 148.

Flicker, the, 365.

Flies, the, J 91, 192.

Flinders, Capt., extract from, on fish-

ing for trepang, 42.

Flounders, the, 219.

Fluke, the, 219.

Fiustra, 54.

Fluvicola cursoria, 345.

Flycatchers, the, 344-347.
Flying fish, the, 222.

Flying squirrel, the, 278,

Flying lemur, the, 493.

Foraminifera, 75.

Forbes, remarks of, on the discophora,
'28.

Forficula. 13, 163 ; forflculida?, 163.

Formica saccharivora. J 41; F. merdi-
cola and elata, 174; formicidse, ib.

Formicaria colma, 341 ; formicarinas,

ib.

Foxes, the, 489.

Fowls, the, 372-374.

Fraiercula arctica, 387.

Frigate pelican, the, 391.

Friugilla amaduva, senegala, &c., 357.

FrLngillidtB, 355; fringilhnae, 357.

Frog, the, 258: the bull-frog, wood-
frog, tree-frog, &c., 258, 259.

Frosttish, the, 212.

Frugivora, 479.

Fulgora candelaria and laternaria, 186
;

fulgoridae, ib.

Fulica atra and americana, 383.

Fuligula valisneria, ferina, &c., 386

;

fuligulinae, ib.

Fundulus, 214.

Fungia fungites, 35 ; fungidae, ib.

Furia, 478.

Furuarinai, 331; fui'narius rufus, ib.

Fusulina, immense numbers of, in a

fossil state, 76.

Fusus, 87 ; F. flluvialis, 84.

Gadidae, 218.

Gadwall, the, 386.

Gaillonellae, 19.

Galago, 493.

Galatheinae, 116.
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Galaxida3, 213.

Galbula viridis and albirostris, 325,
Galbulinae, 325.

Galeichthys, 217.

Galeini, 241.

Galen, nature of his zoological re-

searches, 2.

Galeocerdo, 243.

Galeodes, 125 ; galeodida?, ib.

Galeopithecidae, 492; galeopithecus
rufus, 493.

Galeotherium, 488.

Galerucidae, 162.

Galeus, 241.

Galgujidae, 188; galgulus oculatus,

ib.

Gallerea cereana, 179,

Gallinaceas, 15.

Gallinae, 294, 369, 372-374; gallus gi-

ganteus, bankiva, &c., 15, 373.

Gallinago major and wilsoni. 382.

GaUinsectes, 185.

GaUinulinaj, the gallinules, 383,

Gamasidae, 121 ; gamasus, 121, 123,

Gammaridae, 113.

Gannets, the, 390, 391.

Ganoidei, the ganoids, 203, 205, 233,

238.

Gar-fish, the, or gar-pike, 217, 235.

Garrulinje, 35; gaiTulus glandarius,

&c., ib.

Garter snake, the, 270.

(Jarum, the, of the ancients, 209.

Gasteracantha, 129.

Gasterophilus equi and nasalis, 195.

Gasterosteus, 223.

Gastrochaena ligula, larva, and elonga-

ta, 60.

Gastropacha quercifolia, 181.

Gastropoda, 10, 75,

Gavialis gangeticus, 283.

Gavials, the, 282,

Gazelle, the, 451.

Gecarcininae, 117; gecarcinus, ib.

Gecinae, 364 ; gecinus viridis, ib.

GeckotidjE, 277, 280.

Gelasimus vocans, 118.

Gelatinosa, 9.

Gemmiporidae, 36.

Generations, alternation of, with illus-

trative engraving, 31, 32 ; instance

of, among the tunicata, 55.

Genetta, the genets, 487.

Genuini, 160.

Geometra papilionaiia, 180 ;
geometri-

dae, ib.

Geomys, 461.

Geophilidae, 132.

Geophilus, 130.

Georychus, 462.

Geosaurus, 281,282.
Geotriton, 256.

Geotrupidae, 156.

Gerbillus, the gerbils, 464, 465.

Gergoviamys, 459.

Gerrhonotus, 275.

Gerris, 142, 188.

Gesner, Conrad, author of a histoiy of

animals, 2.

Gibbons, the, 497.

Gills, the, of fishes, 198.

Giraffe, the, 447.

Glaucomya, the, of Gray, 74.

Glaucus, 79.

Glaphyridae, 156.

Glareola torquata, 378; glareolinae,

ib.

Glass snake, the, 274.

Glaucothoinae, 116.

Globicephalus, 427.

Glomeridae, 131.

GlossoUga. 256.

Glossophaga, 477.

Glossotherium, 406.

Glow-worms, 158.

Glutton, the, 484.

Glycimeris siliqua, 59.

Glyciphila melanops, 330.

Glyphis, 243.

Glyptodermes, 275.

Glyptodou, 407.

Gncsiobranchiata, 14.

Gnou, or gnu, the, 452.

Goats, the, 452.

Goatsuckers, the. 319.

Gobiidae, ^9.

Gobio fluviatilis, 215.

Gobius, 229.

Godwits, the, 381.
Gold fish, the, 215.

Golden-flower fowl, the, of China,
372.

Goldfinches, the, 357.

Golunda, 464.

Gonatoceri, 160.

Gonepteryx rhamni, 184.

Gongylus, 273.

Gonium pectorale, 23.

Gonodactylus, 114.

Gonoplacinae, 117.

Goose, the domestic and wild, 384.

Gopher, the. 287.

Gordiidae, 48; gordius aquations, ib.

Gorgoniaflabellum, verrucosa, &c., 37

;

gorgonidae, ib.

Gorgonocephalus, 39.

Goshawks, the, 307.

Gom-a coronata, victoria, &c., 369;
gourinae, ib.

Gracula religiosa, 353 ;
graculinaa, ib.

Grakles. the. 353, 354.

Grallae, 15, 294, 378.

Grallaria rex and ruficapilla, 341.

Grallatores, 294.

Grampus, the, 427.

Grand duke, the, a species of owl,
313.

Graphiurus, 467.

Grapsinae, 117.
Gray, G. R. classification of birds ac-

cording to, 294.

Grebes, the, 387.

Greek divers, skill of the, 65.

Greenfinch, the, 356.

Greenlets, the, 346.

Greyhound, the, 488.

Greyling, the, 212.

Grosbeaks, the, 355, 356.

Ground hog, the cape, 406.

Grouse, the, 375, 376.

Gruinte, 379 ; grus cinerea and ameri-
cana, 15, 379.

Gryllida?. 165 ; gryUus, ib.

Gryllotalpa, 165.
"

Grypinae, 328.

Grystes, 221.

Guans, the, 370.

Guenons, the, 496.

Guillemots, the, 388.

Guinea fowls, the, 374.

Guinea pig, the, 458,

Guinea worm, the, 48.

Guiraca ludoviciana, 356.

Gulls, the, 389.

Gulo, 483 ; G. luscus, 484.

Gunnellus, 230.

Gymnobranchia, 78.

Gymnodactyla, 281.

Gymnoderinae, 352.

Gymnodontes, 231.

Gymnophthalmata, 28.

Gymnotidae, 207, 208 ;
gymnotus, ib.

Gymnura, 475.

Gypaetinae, 297.

Gypinae, 297
;
gyps fulvus, ib.

Gypohierax angolensis, 298.

Gyrinidae, 154.

Gyrinus, 142.

Gyropus, 147.

Habroconaa, 459.

Haddock, tlie, 218 ; the Norway, 223.

Hagmopis A'orax, 97.

Hasmaiopinae, 379 ; haematopus ostra-

legus, &c., ib.

Hake, the, 219.

Halcyoninae, 323 ; halcyon atricapilla,

324.

Haliaetus pelagicus, 300, 304 ; H. lea-

cocephalus, 303.

Halias prasinana, 180.

Haliastur pondicerianus. 305.

Halibut, the, 220.

Halicore, 432; halicoridae, ib.

Haliotis, 85.

Halitherium, 430.

Halmaturidae, 411.

Halmaturus laniger and dorsalis, 413.

Halobates, 188.

Hamsters, the, 465; the Canada ham-
ster, 468.
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Hang nests, the, 355.

Hapale, 15, 494.

Hapalolis. 4fi4.

Harelda glucialis, 386.

Hareiigiila sprattiis, 209.

Hares, the, 45.5-457.

Harlanus, 44'i.

Harlequin, the, 386.

Harpa, 87.

Harpactes malabaricus, rutiliis, &c.,

323.

Harpaclina', 323.

Harpagmotheriuni canadense, 438.

Hai-paifiis, 302.

Harpoirodon. 488.

Harpyia, 305, 479.

Harriers, the, 308.

Harry-lonsj-legs, spider-like animals so

called, 125.

HaustellaUx, derivation of the terra,

137.

Hawfinch, the, 356.

Hawk owls, the, 314.

Hawks, the, 302, 306, 307-309, 319,

320.

Hawksbill turtle, the, 289.

Head, the, of iusocts, and its appen-
dages, with scientific terms refer-

ring to the ditTerent parts, 135, 136.

Head-fish, the, 232.

Hedgehog, the, 475.

Helamys cafier, 466.

Helicinti, 90; helicinae, 91 ; helix, ib.

Heliornis surinamensis, 387.

Heliothis delphinii, 180.

Helminthes, general characters of the,

42, 43 ; classification of the, by Du-
veruoy, 43, 44 ; manner of life of,

44; helminthophj-ta, ib.

Helocera, 155.

Heloderraa horridum, 281.

Helophilus, 194.

Helophorid?e, 154.

Helopidie, 160.

Helotarsus ecawdatus, 305.

Heraerobiid«, 168.

Hemicardium cardissa, 73.

Hemidactyla, 280.

Hemidactylium, 255.

Hemipristis, 243.

Hemiptera, 13, 143, 184.

Heptanchus, 242.

Herbivora, 412, 429.

Hercyua palliotalis, 180.

Hermella, 101.

Herons, the, 379, 380.
Herpestes, 487.

Herrina:, the common, 209 ; immense
shoals of, 209, 210 ; account of the
herring fishery, 210, 211.

Hersilia caudata, 129.

Hesperia, 184.

Hesperomys, 464.

Hessian fly, the, 193.

Hetaerius brunneipennis, 156.

HeteixKophalus, 464.

Heterocera, 179.

Heterocerci mouopteiygii, 237.

Heteroceridse, 154.

Heterodon, 408, 428; H. niger. &c.,
470.

Hetejodontidae, 420, 428.

Hete^-omeles, 273.

Heteromera, 151, 152, 159.

Heteromorpha, 134.

Heleromys, 461, 462.

Heteropoda, 10, 77.

Heteroptera, 184, 185.

Heteropus, 273, 413.

Heterotherium, 419.

Hexanchus, 242.

Hexaprotodon, 436.

Hierax ccerulescens, 300, 302.

Hiester, Dr., account of the bacteria
femorata by, 164, 165.

Himantopus albicollis and nigricoUis,

381.

Hinnites, 63.

Hinnus, 444.

Hipparchia semele. galathea, &c.,
184.

Hipparion, 44.5.

Hippinas, 115.

Hippoboscidaj, 196.

Hippocampidae, 232 ; hippocampus, 14,

Hippoglossus, 219 ; H. vulgaris, 220.

Hippopotamidas 435 ; hippopotamus,
435, 436.

Hippopus, resemblancu of, to tridacna,

Hippotherium, 444.

Hippothoa, 54.

Hirudo, 11; II. ofllciniilis, &c., 97.

Hirudinidie, 96.

llirundinida', the, 310; hlrundinina>,

317.

Flirundo rufa, lunifrons, rustica, &c.,

317, 318.

Hister, 156; histerida^, ib.

Hoazin, the crested, 360.

Hobby, the, 302.

Hogg, views of, as to the nature of
sponges, 16.

Hogs, the. 441, 442; cause of measles
in, 45.

Holocanthus, 228.

Holocentrum longipinne, 222.

Ilolocephali, 21)5, 240.

Ilololepta, 156.

Holoptychii, 239.

Holopxis rangii, 38.

Holostei. 234, 237.

Holothuria, 10.

Holothuridea, 41.

Holoway, the, 497.

Homo, 15 ; I), diluvii testis, 253.

Homolina?, 115.

Homomorpha, 134.

Homoptera, 184, 185.

Homopus, 287.

Honey buzzard, the, 306.

Honey creepers, eaters, and suckers,
330.

Honey guides, the, 365.

Hooded snake, the, 267.

Hoodlbug, the, 168.

Hoopoes, the, 326.

Floplophorns, 408.

Horiidae, 159.

Hornbills, the, 360.

Horned frog, the, 278.

Horned owls, the, 312.

Horned pout, the, 210.

Hornet, the, 175.

Horns, the shedding and growth of,

393, 394.

Horse, the. 443.
Hoi-se mackerel, the, 226.

Horse whale, the, 432.

Humming-birds, 178, 182, 328 et seq.

Hyaena. 15, 490 ; hyafnida9, ib.

Hyagnodon, 487.

Hyalaea, 77 ; hyalaeidce, ib.

Hybodus, 243.

Hvdra, 9 ; H. grisea, fiisca, and viridis.

27.

Hydrachna, 124 ; hydrachuidae, ib.

Hydradephaga, 153."

Hydrarchidap, 482 : hydrarchos, ib.

Hydrargira, 214.

HydridJe, 263. 268 ; hydrus, 268.

Hydrocanthari, 153.

HydrochaMus, 458.

Hydroida, new arrangement of the,

25 ; characters of the, 26 ; hydridaj
and hvdra, ib. : structure and habits
of the'hydra. 26, 27.

Hydrometra, 142, 188; hydrometridas,
188.

Hydromys, 464.

Hydropliilidae. 154; hydrophilus, ib.

Hydropsyche. 169.

Hydrostatics, 10.

Hvla versicolor, viridis. &c., 259 ; hy-
ladae, 257, 259.

Hvlaeosaurus, 285.

Hylacte.s, 335.

Hylobates agilis, 497.

Hylogale, 474.

Hvlomvs, 474.

Hymerioptera, 13, 132, 137, 143, 169.

Hynobius, 256.
Ilyops, 441.

Hyotherium, 440.

Hypena rostralis, 180.

Ilyperinidap, 114.

Hyperoodon, 428.

Hypobranchia, 80.

Hyponomeuta, 179. '

Hypopus, 123. I

Hypsajidae, 214.
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Hypsiprymnus, 413.
Il\pu(ia(us, 464.

Ilyracotherinm, 440.

Hyracida-, 43!»; hyrax, 439, 440.

Ilysleropus, 2":$.

llysliicida", 457 ; hyslricina, 460.

Hyslrix crislalus, 461.

lacchus, 494.

Ibis rubni, alba, &,c., 381 ; the ibises,

380. 381.

Ihyclcr, 306.

Ichneinnon, 171,487; ichneumonida-.
171.

Ichthyiaitu.", 305.

Ichthvoiogv, early works on, 2; vari-

ous" classifications of fishes, 200-205.

Ichthyosaurus, 14, 284.

Icteria viridis, 343.

Icterinte, 354 ; icterus baltimore, 355.

Ictides, 483.

Ictinia plumbea, 306.

Idoteida', 112.

Iguana, 14, 278 ; iguanidae, 277.

Iguanodon, 285.

Imago, the, or perfect insect, 135,

Inclusa, 57.

Indicator major and minor, 305; indi-

catorina', ib.

Indris, 493.

Inferobranchia, 80; inferobranchiata.
10.

Infusoria, nature of the, 9; only
known since the invention of the
microscope, 17 ; first discovered by
Leeuwenhoek, 18; size and shape
of, ib. ; difierent forms and organi-

zation of, 19; inhabitants of water
not of air, 20 ; modes of locomotion
and methods of reproduction of, 21

;

vital power of, ib. ; extent of geolo-
gical strata made up of the solid

pans of, 21, 22; doubts existing

among naturalists as to the exact
nature of many of the, 22 ; the

class aneutera, 23, 24 ; enterodela.
24, 25.

Inia boliviensis, 426.

Icsecta, 12, 13, 95, 132.

Insectivora, 15, 416, 472, 476.

Insects, chief characteristics of, 12.

132; application of names to the

organs of, 132, 133 ; the egg and lar-

va of, 33 ;" metamorphoses of, 134 ;

the pupa, ib. ; the imago or perfect
insect, 1 35 ; general observations
upon the component parts of the
head of, with an explanation of the
scientific terms applied to them.
135-138—on the thorax and its ap-
pendages, 138, 139—on the abdomen.
139, 140 ; nervous system of, 140

;

luminosity of, ib. ; methods of de-
fence of, and sounds emitted by.
140, 141 ; ravages of, among vege-
table productions, 141 ; uses of, 141.

142; essentially terrestrial, 142:
orders of, according to Latreille,

143; Burmeister's arrangement of,

143, 144 ; directions concerning the
search for, and preservation and ar-
rangement of specimens, 149-151.

Insessores, 293.

Intestina, animals included undes the,

10 ; orders of, ib.

Inuus ecaudatus, 496.

Involuta, 88.

lo fluvialis, 84.

Iridina, 71 ; iridininae, ib.

Irrisor erythrorhvnchus and melano-
rhynchus, 2.36.

Isis hippuris, 37.

Isocardia, 73.

Isomys, 464.

Isopoda, 12; the walking, swimming,
and sedentary. 111; families of, ac-
cording to Latreille, 112.

[sothrix. 460.

lulidie, 131 ; iulus, ib.

Ixodes, 123 ; ixodidse, ib.

Jacamaralcyonides leucotis, 325.
lacamars, the, 325.

Jacanas, the, 382.

Jackal, the, 489.

Jackdaw, the, 351.
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Jaguar, the, '191.

Janthirm ianthina, 85.

Jardine, Sir Wm., his description of

the common robin, 337, 338—of the
cucicoo, 366, 367.

Jav8, tlie, 3o0.

Jeily-fisli, 27.

•ler falcon, the, 301.

.Jerboas, the, 466.

.linger, the, 148.

•Tohn Dory, the, 227.

•luiinston, reasons of, for classing

sponges with plants, 16; observa-

^
lions of, on the dctinia, 34, 35 ; on
ihe habits of some of the polypes,
53 ; on the lernasa?, 105.

Jones, Prof. R., his doubts as to the
correctness of Ehrenberg's view of
the polygastrica, 20 ; confirmed by
Dujardin, ib.

Jugulares, 201.

Kangaroos, the, 412, 413; the kanga-
roo rat, 4G2.

Karabos, the, of Aristotle, 116.

Kerodou, 458.

Kestril, the, 302.

Ketupa, 313.

King of the herrings, the, 227.

King birds, the, 345.

Kingfish, the, 224.

Kingfishers, the, 323, 324.

Kin-yu, the, or gold fish, 215.

Kinixys, 287.

Kinki, the, of China, 372.

Kinosternon pennsylvanicum, 288.

Kirtland, Dr. J. P., his method of dis-

tinguishing the sexes in the unio-

ninae by the shell, 79.

Kites, the, 306.

Kittiwake, the, 389.

Kivis, the, 377.

Kroyer, remarks of, on the lerneese,

105.

I.abrax lineatus. lupus, &c., 221,

Labridae, 217.

Labyrinthibranchiye, 224.

Labyrinthodonta, 285, 286.

I^acerta, 14, 277 ; lacertida?, 275.

Lachesis perversa, 130.

Lactophrys, 231.

Lady-bugs, 162.

l.temodipoda, 12, 113.

Lagidium, 458.

I^agomys princeps, alpinus, &c.,
4.56.

Lagopus albus and mutus, 376.

l-agorchestis, 413.

Lagostomidte, 458; lagostomus, ib.

Lagothrix, 495.

Lagriidae, 159.

Lake trout, the, 212.

Lama, the, 447.

Lamellibranchia, 56.

Lamellicornia, 156.

Lammergeyer, the, 297.

Lamna, 242, 243 ; lamnini, 242.

Lamper-eel, 13.

Lamprey or lamper-eel, 206.

Lampyridae, 158.

iiarapyris, 140.

Languria, 162,

Laniarius barbarus and olivaceus,

349.

Laniidae, 348 ; laniinae, 349 ; lanius

exubitor, &c., ib.

Lapemis, 268.

Lapland long-spur, the, 358.

Lapwings, the, 378.

Laridae, 389 ; larus atricilla. rissa, &c.,

ib.

Larks, the, 358 ; the American, 354.

I^arridte, 172.

Larva, a name applied to the young
of all insects, 133; various forms
and characters of, 133, 134; terms
employed to denote the different

segments of heteromorphic larvie,

134; duration of the larva state,

ib.

Lasiocampa quercus and rubi, 181.

1/Utreille, his division of the decapoda,
115—of the isopoda, 112—of in-

sects, 143—of the lepidoptera. 178.

179.
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Latrodectus malmignatus, 129.

Leather-head, the, 331.

Lebias, 214.

Lecaniuin, 186.

Leech, the, 11, 96, 97 ; use of, in me-
dicine, 97 ; particulars as to the
numbers of leeches annually used,
method of preserving, &c., 98.

Leeuwenhoek, the first observer of
the infusoria, 18.

Lefevre, Dr., account of the Greek
divers by, 65, 66.

Leidy, Dr. Joseph, his observations on
vibrio anguilhila, 23.

Leiostomus obliquus and xanthui-us,
224.

Lemmatophila, 179.

Lemmings, the, 462,

Lemmus, 462.

Lemur macaco, pusillus, &c., 15, 492,

493; lemuridiP, ib.

Leopard, the, 491.

Lepadogaster, 229.

Lepas, 101.

Lepidoptera, 13, 143, 177.

Lepidosiren, 249 ; L. paradoxa, 239.

Lepidostei, 234, 235.

Lepidosteus, 217.

Lepidotini, 236.

Lepisma, 13, 146 ; lepismidae, 145.

Leporidae, 455.

Lepralia, 54,

Leptidae, 194 ; leptis, ib.

Leptophis teslivus, 270.
Leptopidfe, 188.

Leptopodia calcarata, 118,

Leptotherium, 452.

Leptoxis, 83.

Leptura, 162; lepturidae, ib.

Leptus, 125,

Lepus, 15 ; L. timidus, cuniculus, &c.,

456, 457.

Lepus marinus, the, of the ancients,

80.

Lernaeidas, 104 ; lerntea, 105 ; difficul-

ty of determining the aflinities of,

ib.
;
particulars relating to the mode

of reproduction of, 105, 106 ; en-
graving of two species of lerneeo-

cera, 106.

Lethrus cephalotes, 157.

Leuciferinte, 116.

Leucosiadae, 117; leucosiinap, ib.

Leucospis, 172.

Leuz, Dr., advice of, as to the treat-

ment of the bites of serpents, 264,

265.

Libellula, 13, 168; libellulidte, 1C6,

167.

Libinia comaliculata, 118.

Lice, the, 131, 143, 146, 147
Lichanotus, 493.

Ligula, 10, 45.

Limacidae, 91, ; Umax, ib.

Limnadia, 109.

Limnaetus, 305.

Limnea, 10, 90.

Limniades, 54.

Limnophilus, 169.

Limosa fedoa, hudsonica, &c., 381 ;

limosinae, ib.

Limulus, 103, 111.

Ling, the, 219.

Linguatulidae, 49.

Lingula, 55.

Linnaeus, brief outline of the system
of classification of, 3 ; the insecta

of, 95 ; orders and genera of fishes

according to, 201 ; his classification

of mammalia, 398.
Lion, the, 491.

Liparis, 229, 230; L. chrysorhoea and
dispai-, 181.

Tiistriodon, 437.

Lithobiidai, 132.

Lithodoraus, 66.

Lithosia, 141.

Lithotrya, 102.

Littorina, 83.

Lizards, the, 271, 274 et seq.

Lizia octopunctata, engravin'j of ilie.

31.

Lobster, the, 103, 116.

Lochmias squamatula, 331.

Locust, the, 165 ; the seventeen year,

187.

Locusfa, the, of Suetonius and Belon,
116; L. migratoria, &c., 141, 165;
locustida^ 165.

Loligidas, 94 ; loligo, ib.

Loligopsidje, 94 ; loligopsis, ib.

Loncheres, 460.

Lonchophorus, 460.

Loncosilla, a genus instituted by Rafi-
nesque, 70.

Long-shafted nightjar, the, 321,

Longicornia, 160, 161,

Loon, the, 387,

Lophiida>, 230 ; lophius piscatorius and
americanus. ib.

Lophiodon, 437.

Lophobranchii, 14, 202, 205,232.
Lophophorinje, 374 ; lophophorus re-

fulgens, ib.

Lophortyx californicus, 375,

Lophyrus, 171. 278.

Lories, the, 362.

Lorinae, 362; lorius domicella, &c.,
ib.

Loris, 493.

Lota, 219.

Loxia pityopsittacus, &c., 359; loxi-

anae, ib.

Lucanidae, 156; lucanus, 149, 156.
Lucernaria, 35.

Lucinidae, 74.

Lucioperca americana, 221.

Lurabricidas, 98; lumbricus, 11, 98.

Luminosity of insects, 140.

Lump-fish, the, 229.

Lump-sucker, the, 229,

Lumpus, 229.

Lupa, 118.

Lutra vulgaris and canadensis, 486.
Lutraria lineata and plicatella, 58.

Lvcaena hippothoe, 184; lycEenidae,

185.

Lycosa, 129 ; L. scutulata, 48.

Lycosinae, 128.

Lygaeidae, 189.

Lygosoma, 273.

Lymexylonidae, 158.

Lynx, the, 491.

Lytta, 159.

Macacus cynomolgus and silenus,

496.

Macaque, the maned, 496.

Maccaws, the, 362.

Machairodus, 488.

Machilus, 146.

Mackerel, the, 225.

Mackinaw trout, the, 212.

Macquart, classification of the diptera
according to, 191.

Macrauchenia, 435.

Macrocolus, 461, 462.

Macrodactyla, 154.

Macrodipteryx longipennis, 321.

Macroglossa, 183, 479.

Macropodid«, 412 ; macropus gigan-

teus, 413.

Macropteryx, 319
Macrorhinus, 481.

Macroscelides, 474.

Macrospondylus, 383.

Macrosternia, 157.

Macrotherium, 405.

Macrotis, 416. ,
Macrotoma, 145.

Macrourus, 219.

Macrura, 115,

Mactra, 58 ; mactridae, ib.

Madrepora prolifera, 36 ; madreporidae,
&c., ib.

Maggots, 133,

Magilus, 85.

Magnolia warbler, the, 340,

Magots, the, 496.

Magpies, the, 352.

Maiidse, 118.

Makis, the, 493.

Malachius, 158.

Malacobdella, 43,

Malacodermia, 158.

Malacology, or the study of animals
provided with a calcareous shell,

49.

Malacopteri, 203.

Malacopterygii, 200, 201, 202, 217.

Malacostraca, 111.

Malacothrix, 464,
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Malacozoa, 49; shell and mantle of

the, 50; divided into three classes,

52.

Malactinozouiiii, the, of Blainville.

31.

Malakia, the, of Aristotle, 91.

Malapteriuus or inulaplcirus electri-

cus, 208, 217.

Maldaniin, 98.

Mallard, the, 386.

Malleus, C3.

Mallotus, 211; M. villosiis, 212.

iMalthea, 231.

Malurin;e, 335 ; nialiirns superbus, ib.

Matnestra pisi, oleracea, and brassicie,

180.

MammaliJi, the, characteristics and
orders of, 15; s;eneral account of the

organization of, 392-399 ; systems of

classification of, 398-402; geograph-
ical distribution otj 498-502.

Mammoth ohioticus, 438; the Sibe-

rian mammoth, 439,

Man of war bird, the, 391.

Manakins, the, 347.

Manatidte, 431 ; manatns americanus,
senegalensis, ib.

Mandibulata, derivation of the term,

137 ; organs of the mouth in the,

with scientific terms applied to the

several parts, 137, 138.

Mandrill, the, 49().

Manidie, 405 ; manis pentadactyla, &c.,

15, 405.

Manna, whence derived, 186.

Mantidas, 163, 164.

Mantis, 114; M. religiosa, 164.

Mantispa, 168; mantispid*, ib.

Margaritana, the, of Schumacher, 69.

IMargaritifera, 70.

Marmots, the, 469.

Mai-supiaiia, structure of the, 411.
Marten, the, 485.

Martin, the, 317; the black, 319.

Maskalonge, 213.

Massasauga, 266.

Mastiff, the, 488.

Mastodon, 438.

Mastodonsaurus, 286.

Mastotherium, 438,

Matamata tortoise, the, 288.
Meal bug, the, 160.

Meandrina labyrinthica, 35.

-Mecorhynchi, 160.

Meduste, 9, 10 ; general characters and
anatomy of, 27-29 ; stinging proper-
ty not universal in, 29; iuminous-
ness of the sea chiefly clue to, ib.

;

mode of generation peculiar to. 31,

32.

Megaceros, 450.

Megachile, 176.

Megaderraa, 477.

Megadesma, 73.

Megalobatrachus, 252, 253.

Megalonyx, 409.

Megajosaurus, 285.

Megamys. 458.

MegapodidcB, 370 ; megapodius tumu-
lus, ib.

Megapterna, 256.

Megatherida% 408.

Megatherium, 409.

A'elandryidte, 159.

Melanerpes erythrocephahis, &c , 364 ;

melanerpinae, ib.

-Melania amarula, &c., 83, 84 ; mela-
niidte, 82.

Melanopsis, 8-1.

Melasoma, 159.

.Meleagrinpo, 373 ; meleagris gallopavo,
ib.

Meles labradorica and vulgaris, 483.

Meletta, 209.

Melicerla ringens, 25.

Melierax musicus, 309.

Meliphagidae. 330,

Meliihreptiiue, 331.

Meliifera, 170.

Mellisuginae, 329,
I

Meloe, 159; meloidas, ib.
|

Melolontha, 141 ; M. vulgaris and fuUo, i

157.

Melolonthida;, 156, 157.
\

Melophagus ovis, 196.
I

Melyridae, 158.
i

Membracid.e, 186.

Membranipora, 54.

Menidie, 224.

Menopoma, 252; menopomidie, ib.

Menura su|)erba, 334.

Mephitis, 486.

Mergansers, the, 386.

Mep^'inie, 386; mergus merganser, ser-

ralor, &c., 387.

Mergulus alle, 388.

Meridion, 19.

Meriones, 466.

Merlangus, 14; M. vulgaris, fcc, 219.

Merlin, the, 302.

Merlucius, 219.

Meropida'. 3.5.

Merops, 15; M. apiaster, &c., 325.

Merula pilaris, viscivorus, &.C., 342.

Meryciitherinm, 447.

Mesomys. 4(50.

Mesopithecus, 498.

Metaxythorium, 430.

Mice, the, 464.

Micralymma, 142.

Micrasterias, 19.

Micrastur brachypterus and guerilla,

308.

Microcebus, 493.

Microchcerus, 441.

Microiiisus, 308.

Microtherium, 435.

Midas, 194 ; midasida\ ib.

Miller's thumb, the, 223.

Millipedes, 130.

Milvago, 306.

Milvinte, 306.

Milvulus forficatus, 345.

Milvus, 15 ; M. regalis, 306.

Mimus polyglottus, rufus, &c., 342,

343.

Mink, the, 485.

Miselia oxycanthae, 181.

Misselthrush, the, 342.

Mississippi kite, the, 306.

Missourium theristo-caulodon, 438.

Mitella, 101.

Mites, 12, 118, 119, 122.

Mitra, 88.

Mocking bird, the, 342; the winter,

349.

Moles, the, 472.

Mollia, the, of Pliny, 91.

MoUinesia, 214.

MoUusca, leading characters of the,

8 ; brief summary of the classes in-

cluded under, 10; wide sense in

Avhich the term was used by Lin-

nteus, 49, 50; Cuvier the first to use
the term in its modern sense. 50.

Molorchus, 162.

Molossus, 476.

Molothrus pecoris, 355.

Momotinae. 322 ; momotvis bnisilien-

sis, ib.

Monacanthus, 231.

Monas, 9 ; M. leno, 23.

Monasa tranquilla and leucops. 323.

Monedula, 172.

Monitor of the Nile, the, 281.

Monk, the, a species of seal, 481.

Monkeys, the, 491-498.

Monocerca, 9.

Monodon monoceros and raicrocepha-
lus, 429.

Monomerosoraata, 121.

Monomyaria, 61.

Monostichii, 23(5.

Monotremata, 15, 403.

Moon-fish, the, 228.

Moor buzzard, the, 308.

Moor cock, the, 376.

Moose, the, 450.

Mordellidte, 159.
" More pork," a bird so called, 320.

Mormoops, 478.

Mormyrida?, 213.

Morrhua, 2U0; M. vulgaris, &c., 218.

219.

Morse, the, 432.

Mosasaurus, 281, 282.

Moschidae, 448; raoschus moschiferus.
ib.

Mosquitoes, the, 192.
|

Motacillinai, 341 ; M. boarula, ib.
|

Motella, 219.

Mother Carey's Chickens, 388.
;

I
Mother of pcnrl, '>(), 03.

Motlis, 178.

! Motmots, the, 322.

Mouinft, the Thealrum Fnsectorum od
the earliest Hnglish zoologic:d work,

.Moufflon, the, 4.)3.

Mound birds, the, 370.

Mouse, the meadow, 462,

Mouth, the, of insects, structure of,

with the terms applied to the; differ-

ent parts of, 137, 138.

Mud-fish, tlie, 235.

Mud-hens, the, 383.

M ud-wasj), the, 173.

Mugil albula, 225; mugilidie, ib.

Mule, the, 444.

Miiller, classification of fishes accord-
ing to, 20:}-205.

Mulleria, 72.

Mullet, the, 222, 225.

Mullus, 222.
iVlulus, 444.

Murex, 86.

MurtenidiP, 207.
MuridsB, 461 ; murina, 462, 464.

Mus, 15 ; M. musculus, rattus, &c.,
464, 465.

Musca, 194 ; muscidic, ib.

Muscicapa grisote, albicollis, &c., 340.

Muscicapid.e, 344 ; muscicapinu!, 346.

Muscovy duck, the, 386.

Musk, the, 448.

Musk ox, the, 454.

Musk rat, the, 463.

Musophaga violacoa, 360 ; Musopha-
gida?, ib.

Mussel, the common, 66; method of
cooking, and remedy for dangerous
symptoms arising from eating, ib.

Mustela, 15, 485; mustelid;e, 485.

Mustelini, 241; mustelus, ib.

Mutilla, 174; mutillidas, ib.

Mya arenaria, &c., 58.

Mycetophagidfe, 155.

Mycetophila, 193.

Mycetopus, 68.

Mycetus, 495.

Mycteria americ.ina, 380.
Mydaus, 486, 494.
Mygale, 128, 474 ; mygalidse, tc,

128.

Myidaj, 58.

Myliobatini, 243; mylioibatis, ib.

Mylodon, 409 ; M. Darwinii and hai'la-

ni, ib.

Myodes hudsonius, 463.

Myopotamus, 459.
Myoxina, 466 ; myoxus, 466, 467.
Myriapoda, 13, 130.

Myrmecobius fasciatus, 417.

Myrmecophagidae, 405, 406.
Myrmeleon, 168 ; rayrmeleonid.ge, ib.

Myrmica domestica and kirbii, 174.
Mysisida^, 116.

Mystromys, 464.

Mytilida*, 66 ; mytilus, ib.

Myxine glutinosa, 206.

Myxinoidei, 206.

Myzoraelinte, 330.

Nacre, or mother of pearl, 50, 63.

Naia tripudians, 267.

Nais, 98.

Names, carelessness in the applica-
tion of, by the older entomologists,
132.

Narwhales, 429.

Nassa, 86.

Nasua rufa. 483.

Natatores, 294.

Natica, 89.

Nauclerus fiu'catus, 306.

Naucoris cimicoides, 187.

Naucrates ductor, 227.

Naulilida>, 94.

Nautilus, the, of tb.e ancients, 93 ; N.
pompilius, &c., 94.

Nayades, the, of Lamarck, 67.

Necrobia, 158.

Necrophaga, 154.

Necrophorus, 149, 155.

Nectarineadas, 327 ; nectarinia senega-
lensis, &c., 327, 328.

Necturus lateralis, raaculatus, and
punctatu?, 252.
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Nelomys, 460.

Nematobranchia, 82.

Neinatus, 171.

Nemerles, 10, 49 ; nemertidae, 49.

Nemesia, 129.

Neophrinae, 297.

Neoloma, 464 ; N. floridana and drum-
moridii, 465.

Nephrosleon, 424.

Nepa cinerea, 187; nepidae, ib.

Nereidae, 99; nereis, ib.

Neritina, 86.

Nerociliiiae, 112.

Nesarnak or nisarnak, the, of Green-
land, 426.

Nesokia, 4(54.

Nessia, 272.

Neuropteria, 13, 143, 168.

Newman, names applied by, to the
segments of heteroniorphic larvae,

134.

Night hawks, the, 319, 320.

Nightingale, the, 335, 336.

Nirmidae, 147.

Nitidulidae, 155.

Noctilio, 476.

Noctuidae, 180.

Nomada, 176.

Nomenclator Zoologicus, of Agassiz,

great utility of, 74.

Notacanthidae, 225 ; notacanthus na-
sus, ib.

Notamia, 54.

Notaspis, the, of Hermann, 122.

Notidani, 242 ; notidanus, 243.

Notodonta camelina and ziczac, 181.

Notonecta glauca, 187; notonectidae,

ib.

Notophthalmus, 254.

Nototherium, 414.

Notoxidae, 159.

Noturus, 216.

Nucifraga caryocatactes, 352.

Nucleobranchia, 78.

Nuciila, 67.

Nudibranchia, 78.

Nudibranchiata^ 10.

Numenius longirostris, bwealis, &.C..

381.

Numida meleagris, 374.

Nummulites, explanation of the term,

76.

Nutcrackers, the, 352.

Nuthatches, the. 332.

Nyctaloideae, 183.

Nyctea nivea, 310, 314.

Nycteribiidae, 196.

Nycteris, 477.

Nyctibius, 320.

Nycticejus, 478.

Nyctinomus, 476.

Nyctipithecus, 494.

Nyctophilus, 477, 478.

Nymphacea, 74.

Nymphalidae, 184.

Nymphon, 113, 121 ; nymphonidae,
121.

Nyssa timida, 129.

Ocelot, the, 491.

Octocera, 92.

Octodon, 459 ; octodontinae, 458.

Octopoda, 92; octopus, 11, 92.

Oculina virginea and gemmascens,
36.

Ocypoda, 117 ; O. arenaria, 118 ; ocypo-

dinse, 117.

Odonestis potatoria, 181.

Odontaspidini, 242.

Odontophorinae, 375 ; odontophorus
virginianus, ib.

Oedemeridae, 159.

CEdicnerainie, 378; cedicnemus crepi-

tans, ib.

O^idipoda Carolina, stridula, &c., 166.

GEdjpus, 255.

CEstridae, 195 ; cestrus bovis, &c., ib.

Oidemia velvetina, perspicellat.'i, &c.,

366.

Oliva, 50, 88.

Omaliides, 155.

Ommatostergus, 464.

Oncideres cingulatus, 161.

Ouiscidtfi, 113; oniscus, 12, 113.

Onychodactylus, 256.

Onychogalea, 413.
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Onychoteuthis, 92, 94.

Opercularia articulata, 24.

Ophidia, 14, 262.

Ophididae, 218 : ophidium, ib.

Ophiocephalus striatus, 225.
Ophiodes, 272.

Ophiolepis, 39; ophiura, ib.

Ophiology, or a systematic arrange-
ment of the ophidia, 263.

Ophiomorus, 272.

Ophiophthalmi, 273.

Ophiosaurus, 274.

Uphisaurus, 14.

Opisthocomus cristatus, 360.
Oplolheriura, 435.

Opossum, the pigmv flving, 415; opos-
sums, the, 418, 419.

'

Orang outang, the, 497.

Orca communis, 427.

Orchestia, 114.

Oreaster turritus, 39.

Oreulrochilus, 328.

Orgva antiqua and fascilena, 181.

Oribatidaj, 122.

Orioles, the, 343; the American, 354.

Oriolinae, 343 ; oriole galbula, &c.,
343, 344.

Orlsmology, or the application of
names to organs, 132.

Ornithopterus, 183.

Ornithorhynchidag, 404 ; ornithorhyn-
chiis, 15.

Orthagoriscus, 14, 232.

Orthoceri, 161.

Orthoptera, 13, 143, 163, 252.

Ortolan, the, 358.

Orlygometra Carolina, jamaicensls,

&c., 383.

Orycteropodidae, 406 ; orycteropus, ib.

Oryctes nasicornis, 149, 173.

Oryx, 451.

Oscanis, 194.

Osmerus, 211 ; O. viridescens, 212.

Osteodesma, 58.

Osteopera platycephala, 460.

Ostracionid«, 231.

Ostracoda, 108.

Ostrea, 10, 61 ; ostreidie, 61.

Ostriches, the, 376, 377.

Oiaria ursina and jubata, 481.

Otina3, 377.

Otis. 15 ; O, tarda and tetrax, 377.

Otodus, 243.

Otolicnus senegalensis, 493.

Otolith us regalis, 199, 223.

Otsego bass, the, 212.

Otters, the, 486.

Otus, 15 ; O. wilsonianus and brachj'o-

tus, 311.

Ouagga, the, 444.

Ouistitis, 194.

Ourapteryx sambucaria, 180.

Ouzel, the ring, 342.

Oven birds, the, 331.

Ovibos moschatus, 454.

Ovis ammon, aries, &c., 453.

Ovovivipara, 401.

Ovula, 88.

Owls, the, 309-315.

Oxen, the, 453, 454.

Oxygomphius, 474.

Oxylophus glandarius, 366.

Oxymycterus, 464.

Oxypterus, 427.

Oxyrhina, 242, 243.

Oxysturaes, 117.

Oxylelides, 155.

Oxyuris verraicularis, 47.

Oyster, the, 61; art of breeding, 62.

Oyster-catchers, the, 379.

Pachycephalinae, 347.

Pachydermata, 15, 434.

Pachyodon, 481.

Pachysoma, 478.

Pachytheriurn, 408.

Paco, the, 447.

Paecilopoda, 104.

Pagrus argyrops, 224.

Paguridae, 115; pagurus, ib.

Palaecyon, 484.

Palaemon, 116; palaemonidae, &c., ib.

Palaeocyon, 487.

Palaeogale, 485.

Palaeomephitis, 486.

Palaeomeryx, 450.

Palaeomys, 468.

Palaeoniscus, 237.

PalEeornis torquatus, 361 ; P. alexan-
dri, &c., 362.

i

Palaeosaurus, 282.

Palajospalax, 474.

Palajotheridfe, 437 ; palaeotherium, ib.

Palamedea cornuta, 382 ; palame-
deida?, ib.

Pahuurinae, 116; palinurus, ib.

Palliobranchiata, 55.

Palmipedes, 15.

Palmyra, 99.

Palpicoruia, 154.

Paludina, 83.

Panda, 483.

Pandiou, 305.

Pandora, 59 ; pandoridae, ib.

Pangolins, the, 405.

Panopaea arctica, 59.

Panorpa, 168
;
panorpidae, ib.

Panther, the, 491.

Papilio, 179, 183, 184; papilionidaB,
183, 184.

Papio, 496.

Paracephalophora, the, of Blainville,

Paradise birds, the, 327.

Paradiseinae, 327 ; paradisea major and
minor, Sec, ib.

Paradoxurus, 487.

Paramecium cotnpressum, 25.

Parasita, 13, 143, 146.

Pai-enchymata, 10, 45.

Pardalotus puctatus, 347.

Parinae, 339
;
parus bicolor, &c., 339,

340.

Parisita, confusion in the use of the
term, 111.

Parnidfe, 154.

Parra jacana and indica, 383.

Paj-j-inae, 382.

Parrots, the, 361, 362.

I'arthenopiinae, 118.

Parti'idges, the, 374, 375.

Passalus cornut us, 156.

Passeres, 15, 294, 315.

Pastor roseus, 354.

Patella, 81 ;
patellidae, ib.

Patira, the, 441.

Patras, the, 497.

Paussidae, 155.

Pavo cristatus, fcc, 371 ;
pavoninae,

ib.

Peacocks, the, 371

.

Pearls, whence derived, and vaiious
qualities of, 63; artificial, 64; prin-

cipal fisheries for, ib. ; description

of the manner of fishing for, 64,

65.

Peccaries, the, 441.

Pecten, 49, 62; P. pleuronectes, ja-

cobajus, &.C., 63.

Pectinibranchia, 82.

Pectinidae, 62.

Pectunculus, 67.

Pedetes capensis, 466.

Pediceltaria, 17.

Pedicellata, 10.

Pediculidse, 146; pediculus, 13, 146
Pegasus, 232, 233.

Pekan, the, 485.

Pelagus, 481.

Pelamis, 208.

Pelarays, 226.

Pelecanidae, 389; pelecaninae, 390.

Pelecanus, 15 ; P. amsricanus, fuscus,

&c., 390.

Pelecinus, 171.

Pelicans, the, 390.

Pellona, 209.

Pelobates fuscus, 259.

Pelopteus flavipes, 173.

Penaeinae, 116.

Penecillns penecillus, 17.

Penelope cristata, 370 ;
penelopinae,

ib.

Penguins, the, 388.

Pennatula granulosa, &c., 36 ; P.

grisea, 37 ;
pennatulidae, 36.

Pentacrinus asteria and europaeus, 38.

Pentamera, various divisions of the,

by Macieay, VVestwood, and La-
treille, 151, 152.

Pentatoma, 189.

Perameles, 416
;
peramelidae, ib.
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Perca fluviatilis and flavesccns, 220;
peicida', ib.

Perch, the, 220: (he climbing, an In-

dian species, 225.

Percival, ('apt., description of tlie

pearl fisheries of Ceylon by, (54,

G5.

PercopsidiP, 213 ; percopsis, 212.

Perdicina?, 374 ;
perdix rubra and ci-

nerea, ib.

Peripatidas 99.

Peripatus, !)«j, 100.

Peristoniata, H9.

Perla bicaudata, 1(37; perlida', 166,

167.

Perna, 63.

Pernis npivorus, 306.

Perognathus, 461, 462.

Peromeles, 261.

Petidocera, l.')6.

Petaurisla,4]5.
Petauriis. 415.

Petrels, the, 388.
Petromys, 459.

Petromyzon, 13; P. fluviatilis and
americanus, 207.

Petromyzoutidte, 206.
Pewee. the, or pewit, a species of fly-

catcher, 345.

PezoporiUcB, 361 ; pezoporus Ibrraosus,
ib.

Phacocha>rus, 442.

Phtenicopteriiue, 384
; pha-nicopterus

ruber, 384.

PhaMiicura ruticilla and suecica, 337.

Phaiton lethereus, 389; phictonina;,
ib.

Phalaena, 179.

Phalangers, the, 414; the flying, or
petaurus, 415.

Phalangiidae, 125.

Phalangista, 414, 415; phalangistidte,
414.

Phalangium, 125.

Phalaropes, the, 382.
Phalaropina?, 382.

Phalaropus hvperboreus and Wil-
soni, 382.

Phaleris, 388.

Phaneroglossa, 257.

Pharyngognathi, 204, 217.

I'hascogale, 417 ; P. melas, penicillata,

&c., lb.

Phascolarctos cinereus, 414.

Phascolomyidie, 414 ; phascolomys
wombat,' &.C., ib.

Phascolotherium, 412, 419.
Phasianida?, 370; phasianinae, 372;
phaslanus colchicus, pictus, and
nycthemenis, ib.

Phasraidje, 164.

Pheasants, the. 370-372, 374.

Philhydria, 154.

Phiiliroidie, 77.

Philodendra?, 460.

Philogajie, 460.

Philomela luscinia, 335; P. ranior,
337.

Philyra, 117.

Phloeomys, 464.

Phlogophora meticulosa, 181.

Phoca, 15 ; P. vitulina, 480 ; P. lepto-
nix, monocha, &c., 481 ; phocidae,
480.

Phoca;na communis, americana, &c.,
427.

Phocidae. ability of the, to remain
under water a long time, 66.

Phocodon, 481.

PhoBiiicopterus, 15.

Pholadid*, 59.

Pholadomya, 59.

Pholas, 59.

Pholis, 230.

Piionygaminte, 350.

Phryganeidae, 168.

Phrynaglossa, 257, 260.

Phrynida^, 126.

Phrvnosoma, 278.

Phrynus, 126.

Phthirius, 147.

Phvcis americanus, 219.

Phyllidiidie, 80.

Phyllidium, 10.

Phylliroe, 77.

Phyllium siccifolium, 164.

Phvllodactyla, 281.

Phyllodoce. 99.

I'hyllomys, 4(50.

Phyilophora. 107.

Phyllopoda, 109.

Phyllornis, 331.

Pliyllosoma, 114.

Phyliostoma, 477. '

Phyllurus, 281.

Physa, 90.

Pliysalia physaiis, 30.

Physeter macrocephalus, catodon,
&c., 423, 424 : P. bidens sowerbyi,

]

42H.

Physidai, 90.
|

Physograda, 30.
|

Phytocoris, 189.

Phytophaga, 1(50, 162.

Phytotoma siiens, &c., 359 ; phytoto-
mina% ib.

Pica, 15 ; P. caudata, hudsonica, &c.,

352.

Picidie, 363; picus, 15; P. villosus,

pubescens. &c.. ib.
I

Pisjeons, the, 367-369; immense
j

flights of wild pigeoiLS, 368 : the I

cape pigeon, a species of petrel,

389.

Pikas, the, 456.
I

Pike, the, lons;evity of. 200. I

Pikes, the, 213.
'

|

Pilot-fish, the, curious propensity of,

227.

Pimeliidas, 160.

Pimelodus, 199, 216; P. cvclopum,
217.

Pinna, 66, 67.

Pinnipedia, 480.

Pinnotheres ostreum, 117
;

pinnothe-
riua^, ib.

Piophila easel and pelasionis, 194.

Pi pa americana, 260.

Pipe fish, the, 232.

Piper, the, 222.

Plpilo ei-ythrophthahna, 357.

Pipra caudata, melanocephala, &c.,
347.

Piprinae, 347.

Pisces, their chief characteristics and
orders, 13 ; divided inlo cartila-

ginous or chondropterygeous and os-

seous. 13, 14; their structure and
functions, 197-200 ; their prolific na-

ture, 199, 200 ; their longevity, 200;
their classification according to Ar-
tedi, Linnteus, Cuvier, Agassiz, and
Muller. 200-205.

Pisidium, 73.

Pilhecheir, 464.

Pithecia, 495.

Pi;hecus satyrus, 497.

Pitta brachvura and cyanura, 341.

Placentalia,' 399, 400.

Plachobranchidae, 80.

Placoids, 202.

Placunidae, 61.

Plagiodontia, 4.59.

Plagiostomes, 233.

Plagiostoini, 205, 240.

Plagusia, 220.

Plauaria coruuta and gracilis, 46;
planariid^, ib.

Planaxis, 83.

Pianida', 219.

Planorbis, 90 ; P. cornuarietis, 60 ; P.

bicarinatus, 89. I

Plant lice, 186.
\

Plantain eaters, the. 360.
j

Plaiitculters, the, 359.

Plantiiirada, 482.

Planularia falcata, 27.
|

Platalea leucorrhodia, 380.

Platanista gans:etica, 426.

Plateosaurus. 285.

Platessa flesus and limanda, 219.

Platurus lalicaudatus, 267.
Platycercus viridis, 362.

Platydactyla, 280.

Platvdactylus muralis and guttatus,

280.

Plalygonus, 437.

Platyonvx, 409 ; P. cuvieri and minu-
tus, 4"l0.

Platyphyllum concavum, 165.

Plecolus timorieusis, lecontii, &c.,
477.

Plectognathi, 14. 202, 204, 231.

Plectrophanes nivalis, lui/ponicus, 4tc.,

358.

Pleiodon, 71.

Pleodontes, 276.

Plesiosaurus, 14, 284.

Plestiodon lasciatus, americanus, and
aidroviindii, 273.

PlethodoM, 255.

Pleurobranchidic, 80 ; pleurobranchus,
ib.

Pleurodelcs. 2.")6, 288.

Plcurodoiilcs, 277.

Pleuronectes, 14.

Pleuroneclida-, 218, 219.

Pieurosaurus, 283.

Pieuroiomtx, 86.

Pliny the elder, his work on natural
history, 2.

Ploceinje, 355
;
ploceus oryx and igni-

color, ib.

Plotiiiie, 390.

Plotus anhinga, 390.

Plovers, the, 378.

Plumate 11 a, .54.

Plumed birds, the habits and history
• of, entirely unknown, 326.

Plumularia imgulosa, 27.

Plusia triplasia and gamma, 181.

Plutella, 179.

Pneumonobranchia, 89.

Poccilocera morbillosa, 165.

Pochard, the, or red-headed duck,
386.

Pocillopora polymorpha, 36.

Podagerinie, 320.

Podarginae, 320; podargus cinereus,
ib.

Podicepinaa, 387.

Podiceps, 15; P. cristacus, cornutus,
&c., 387.

Podosomata, 120.

Podura, 145.

Podurida^ 145.

Pcecilocampa populi, 181.

PiKcilopoda, 12, HI.
Pogonias chromis, 199 : P. fasciatus,

224 ; P. sulcirostris, 363.

Polecat, the, 485.

Polia Chi, 180.

Polistes, 176.

Pollack, the. 219.

Pollicipes, 101.

Polyboriiue, 305.

Polyboroides, 309.

Polyborus, 306; P. brazilieusis, 305.

Polydesmidap, 131.

I'olyergus, 175.

Polygastrica, 9; doubts as to the cor-

rectness of Ehrenberg's view of the
structure of, 19, 20.

Poiymerosomata, 126.

Polyodon, 238.

Pulyommatus, 183, 184.

Polypi, 9; description of the habits of
some of the polypes, 53.

Polypiaria infundibulati and hippocre-
pia, 54.

Polyplectron chinguis, 372.

Polypterus, 234, 235.

Polypus, th3, of the ancients,

92.

Polythalamia, 75; general structure

and abundance of, 76 ; conspicuous
in a fossil condition, ib. ; classifica-

tion of, 75, 77.

PoIvxenidiP, 13).

Polyzonida?, 131.

Pomatobranchia, 81.

Pomotis, 221.

Pompilus, 173.

Pontia cardamines, 184.

Porcellaninae, 115.

Porcellio, 113.

Porcu[)ines, the, 460.

Pore us, 442.

Porsree, the, 224.

Porifera, the, a name applied by Grant
to the sponges, 16.

Porites porites, 36.

Porilida', 36.

Porphyrio hyacinthinus, 383.

P(irpit:i, 30.

Porpoises, the, 427.

Portuguese man of war, the, 30.

Portunina?, 118.

949
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Possum, the, 15.

Potamohippus, 43G.

Potamotlieriuni, 486.

Potoroo, the, 413.

Potto, the, 484.

Poulpe, derivation of the French term,
92.

Power-cod, the, 219.

Pried ones, 170.

Priiiriedog,the, 469, 470.

Prairie hen, the, 376.

Pratincoles, the, 378.

Presbytis, 497.

Priocera, 156.

Priodon, 407.

Prionidse, 161.

Prionodon obscurus, 241.

Priunotus, 222.

Prionus, 162.

Pristidini, 242.

Pristis, 242, 243.

Pristiurus, 241.

Proboacidea, 15.

Proboscidians, the, 438.

Procellaria, 15 ; P. capensis, 389
;
pro-

cellaridre, 388.

Proctotrupidae, 172.

Procyon, 483.

Procyonidie, 483.

Progne purpurea, 317.

Prosimiyp, 493.

Proteles, 490.

Proteus, a genus of infusoria, descrip-

tion of the, 18;. proteus diffluens,

24; P. angiiinus, 251.

Protochserus, 440.

Protopithecus, 495.

Piotopteri, 205.

Protopterus annectens, 239.

Protozoa, a name sometimes given to

infusoria, 18.

Psammomys, 464.

Psammoi)his fiagelliformis, 270.

Pselaijhidte, 162.

Pselaphides, 15.5.

Pseudocarcinas gigas, 118.

Pseudochirus, 415.

Pseudodon, the, of TJould, 70.

Pseadopus. 274.

Pseudostoma bursarius and talpoidea,

468.

Pseudotriton, 255.

Psittacidff), 361.

Psittacinas 362.

Psittacus, 15 ; P. erythacus, &c., 362,

363.

Psocidge, 166, 167.

Psophia crepitans, , 379 ; psophinae,
ib.

Psophodes crepitans, 331.

Psyclioda, 193.

Psyl'idap, 186.

Ptarmigans, the, 376.

Pterocera, 87.

Pterocles bicinctus and alchata, 376;
pterociinse, ib.

Pterodactyl us, 284.

Pterodou, 419.

Pterogiossus aracari, 361.

Ptei'omya, 278 ; P. volucella, 468.

Pterophoridae, 179
;

pterophorus pen-
tadactylus, ib.

Pteropoda, 11, 77.

Pteropodidae, 479; pteropus, 15; P.

vulgaris, ib.

Pterosaurii, 284.

Pterosomidte, 78.

Pteroiracheidae, 78.

Ptilonopus, 368.

Plilonorhynchinae, 353; ptilonorhyn-
chus nitens, &c., ib.

Ptilota, the, or winged insects, of Aris-

totle, 95, 131.

Ptinidae, 158.

Ptychopleures, 274.

Ptyodactyla, 281.

Ptyodactylus, 14.

Puff-birds, the, 323,

Puffin, the, 387.

Pulex, 13; P. irritans and penetrans,
H8.

Pulmonaria, 12, 120.

Pulmonata, 10.

Pulmonigrada, 28,30.
Puma, the, 491.

Pumpkin-seed, 221.

950

Pupa state of insects, general obser-
vations on the, 134, 135; exter-
nal appearance of the pupae, 135.

Pupipara, 196.

Pupivora, 170.

Purpura lapiUus, 86.

Purpuridas, 86.

Putorius, 485.

Pycnodontes, 235.

Pycnogonidae, 121
;
pycnogonum, 113,

120, 121.

Pycnonotinae, 344.

Pycnonotus jocosus, 344.

Pygaera bucephala, 181.

Pygmeodon, 430.

Pyralidae. 180.

Pyramidella, 86.

PyramidelHdte, 86.

Pyranga rubra, &c., 356.

Pyrgoma, 102.

Pyrochroa, 159.

Pyrochroidae, 159.

Pyroderus scutatus, 352.

Pyrosoma, 55.

Pyirhocoracinae, 353; pyrrhocorax al-

pinus, ib.

Pyri-hocoris apterus, 189.

Pyrrhula europea, 359; pyrrhulinae,
358.

Python, 269.

Pyxis, 287.

Quadrumana, 1.5, 491.

Quails, the, 375.

Querula rubricoUis and mihtaris,
344.

Querulinae, 344.

Quiscalinae, 354
; quiscalus versicolor,

&c., ib.

Rabbits, the, 456.

Racers, a species of snake so called,

269.

Racoons, the, 483.

Radiata, the, why so called, 8 ; brief
summary of the classes included
under, 9, 10; all forms in which
radiated structure .is evident in-

cluded under, 25; included by
Cuvier under the zoophyta, ib.

;

divided into three classes—Colente-
rata, Zoophyta, and Echinodermata,
ib.

Rafinesque, the genus loncosilla in-

stituted by, 70.

Raia, 243.

RaiadcE, 240, 242.

Rails, the, 383.
Rajini, 243.

Rullidae, 383.

Rallus, 15 ; R. aquaticus, crex. &c.,
383.

Ramphastidae, 361.

Ramphastos erythrorhyuchus, &c.,
361.

Rana, 14, 258.

Ranatra linearis, 187.

Ranidae, 257.

Ranina, 115.

Raninidae, 115.

Raphidia, 168.

Raphidiidae, 168.

Raptores, 293.

Rasores, 294.

Rat-kangaroo, the, 413.
Ratel, the, 484.
Ratelus, 484.

Rats, the, 461-465, 468.
Rattlesnake, the, 266.
Ravens, the, 351.
Rays, the, 240.

Recurvirostra avocetta, &c., 351 ; re-

curvirostrinae, ib.

Red-birds, the, 356.

Red-flsh, the, 224.

Redstarts, the, 337 ; the American,
346.

Reduviidae, 188.

Redwing, the, 342.

Regains auricapillus, 337,

Reindeer, the, 450.

Reithrodon, 464.

Reptiles, chief characteristics and or-

ders of, 14.

Reptilia, chief characteristics and
orders of, 14; circulation of the

I blood in, 244; respiration of, ib.;

effect of temperature on, 245 ; rudi-
mentary limbs of, ib. ; particulars
respecting the anatomical structure
of, 245-247; hybernation of, 248;
fecundity of, ib. ; distinguishing fea-

tures of the reptilia nuda, 249:
principal differences between the
reptilia nuda and the reptilia squa-
mata, 261, 262.

Republican swallow, the, curious fea-

ture in the history of, 318.
Retepora, 54.

Reticulata, 109.

Rhea americana and darwinii, 377.
Rhinatrema, 261,

Rhincophora, 160.

Rhinobatini, 242.

Rhinoceros, 436; rhinocerotidae, 436,
437.

Rhinodontini, 242.

Rhinolophus ferrum equinum, 477.

Rhinopoma, 478.

Rhinoptera, 243.

Rhipiptera, 143, 189.

Rhizodontes, 282.

Rhizomys, 464.

Rhizopoda, 75.

Rhizotrogus, 157.

Rhombus uiaximus and vulgaris,
220.

Rhopalocera, 179, 183.

Rhyncholites, the fossils so called,

95.

Rhynchosaurus, 282.

Rhynchota, 184, 185.

Ringdove, the, 368.

Riparii, 188.

Robin, the American, or common mi-
gratory thi'ush, 342.

Robins, the, 337.

Rock-fish, the, 221.

Rodentia, 15, 455.

Roebuck, the, 449.

Rollers, the, 321.

Rondeletius, author of a work on
ichthyology, 2.

Rook, the, 352.

Rorqual, the, 421.

Rose fish, the, 223.

Rostellaria rectirostris, 87.

Rostramus hamatus, 306.

Rostrati, 235.

Rot, the, in sheep, caused by a species
of trematoda, 46.

Rotatoria, 104.

Rotifer vulgaris, ?j.

Rotifera, 9, 104.

Rousseties, the, 479.

Ruffe, the, 222.

Ruminantia, 15, 445.

Runners, the, 378.

Rupicapra, 452.

Rupicola aurantia, 347.

Rutelida?, 156.

Rypophaga, 1.54, 155.

Rytina, 432.

Rytinidae, 432.

Ryzasna, 487.

Sabella, 101.

Sable, the, 485.

Saccomyina, 461.

Saccomys, 461, 462.

Saddleback, the, or black-backed gull,

389.

Sagridae, 162.

Sajous, the, or sapajous, 495.

Salamander, the, 250, 252, 253, 256.

Salamandra, 14, 253, 256 ; salaman-
drinae, 261.

Salda, 188.

Salino, 21 1 ; salmonidae, ib. : salmo salar

and fario, ib. ; S. fontlnalis, ame-
thystus, confinis, and siskewit,

212.

Salmon, the, 211, 212, 221.

Salpa, 10, 55.

Salpingidte, 159.

Salt water trout, the, or weak fish,

223.

Salticinae, 128; salticus fonnicarius,

129.

Salvator, 276.

Salviani, author of a work on ichthyo-

logy, 2.
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Sandpipers, the, 38J, 382.

Sapei'da, 102.

Sapeiickera, the, 333, 3t>3,

Sapyga, 173. •

Sarcopha(j;a carnaiia, 194.

Sarcophihia uisinus, 41H.

Sarcoptesi, 1-21, l'i>2; S. scabiei, 120;

the itch supposed to be occasioned

by diU'ereiit species of, ib.

Sarcorampliinie, 298; sarcoramphus,
298, 299.

Sardine, the, 208.

Sardinellii, 209.

Sargus ovis, 224.

Sars, tlie researches of, on the aca-

lephiP, 31 ; the scyphistoraa and
strobihi of, 32.

Sauria, 14, 271.

Saurians, fossil, 282.

Sauroidei, 235.

Saiirophis tetradactyla, 275.

Saurophthahxioi, 272.

SaurotherinfB, 365.

Saurus mexicanus, 212.

Sauvegardes, 276.

Savigny, discovery of, respecting the
antlia of the butterfly, 136.

Saxicavidte, 58.

Saxicola cenanthe, 337.

Say, description of tiie prairie dog by,

469, 470.

Scaiva pyrastri, 194.

Scalaria clathrus, 83.

Scalaris, 83.

Scalops aquaticiis, 473.

Scansores, 15, 294, 361.

Scaphidiidai, 155.

Scaphiopus, 258.

Scaphirhynchus, 238.

Scai-abieidte, 156.

Scarabajus hercules, 149 ; S. tityus,

157.

Scaup, the, or black-headed duciv,

386.

Scelidotherium, 409.

Scelotes, 272.

Schizodon, 459.

Schizothorax, 214.

Schoenherr, divisions of the rhinco-

phora according to, 160, 161.

Sciajnidte, 223.

Sciaphila literata, 180.

Scincidifi, 271, 272.

Scincus, 14 ; S. officinalis, 273.

Sciuridaj, 468.

Sciurus, 15, 470-472.

Sclerogenidae, 222.

Scolia, 173.

Scoliidse, 173.

Scoliopteryx libatrix, 181.

Scolopacid.e, 381 ; scolopacinae, 382.

Scolopax, 15 ; S. rusticola, 382.

Scolopendra, 13, 132.

Scolopendridae, 132.

Scolytid*, 161.

Scomber vernalis, grex, colias, &c.,
225, 226.

Scomberesocidae, 217.

ScombridcB, the, 225.

Scopelidifi, 212; scopelus, ib.

Scorpaena scropha, 223.

Scorpio, the scorpion, 12, 118, 119 126,

273.

Scorpionidie, 126.

Scoter, the, 386.

Screamers, ttie, 382.

Sculpins, 223.

Scutellera, 189.

Scute) leridffi, 189.

Scutibranchia, 81.

Scutibranchiata, 10.

Scutigera coleoptrata, 130 ; scutige-

ridie, 132.

Scydmaenidae, 158.

Scyllaridae, 116; scyllarinae, ib.; scyl-

hirus, ib.

Scyllini, 241.

Scviliodontini, 241.

Scylliiim, 241.

Scymnini, 242; scyranus, ib.

Scyphistoma, 32.

Sea-bass, the, 221.

Sea-cat, the, or weever, or wolf fish,

222, 230.

Sea cow, 432.

Sia cowcamber, 42.

Sea-eggs, or sea-urchins, 40.

Sea elephant, sea lion, or sea wolf
432, 481.

Sea-horse, the, 232, 432.

Sea jellies, 9, 27.

Sea-nctlles, 9, 27.

Sea-i)i!,'e()ns, the, 388.

Seal, the, 15 ; the seals, 480, 481
length of time which they can n;

main under water, (it).

Sebastes norvegius, 223
Secretary, the, 309.

Securifera, 170.

Segestria, 129.

Selache, 242.

Selachii, 13, 233, 239.

Semnopilhecus, 497.

Sepia, 94.

Sepiida;, 94.

Seps chalcides, 273.

Serialaria, 54.

Serica, 157.

Sericulus chrysocephalus, 344.

Serolina', 112.

Serpent-eater, the great, 309.

Serpentarius, 309.

Serpents, the, general description of
the anatomical peculiarities of, 261,

262 ; organs of motion of,262, 263 ; the
phenomena of reproduction different

in different species, 263 ; few serpents
found in a fossil state, ib. ; scienti-

fic exposition of, a matter of consi-

derable difficulty, ib. ; antidotes to

the bites of, 264, 265 ; only two ve-

nomous species in the middle and
noi-thern states, 267.

Serj)ula, 100.

Serpulidae, 100.

Serricornia, 157.

Sertularia abietina, polyzonalis, and
operculata, 27.

Sertularidaj, 27.

Sesia, 182 ; S. fuciformis, 183.

Setophaga ruticilla, mitrata, &c.,
346.

Shad, the, 209.

Shark, the, 13 ; the sharks, 240-
242.

Sheatfish, the, 210.

Sheep, the, 453.

Sheepshead, the, 224 ; the three-tailed,

228.

Sheldrake, the large, or merganser,
387.

Shell lac, obtained from a species of

coccus, 186.

Shells, structure of, 50 ; bivalve, uni-

valve, and spiral, different forms of,

and technical terms applied to, 51,

52, 56, 57, 68 ; the sexes among
the unioninaj distinguishable bv
the, 70.

Sheltopusik, the. 275.

Shovel-fish, the, 238.

Shoveller, the, 386.

Shrewmole, the, 473 ; the shrews,
ib.

Shrikes, the, 348, 349.

Sialia wilsoni, 338.

Sialidae, 168.

Siderotherium, 436.

Sigaretida?, 88.

Sigaretus, 88.

Sigmodon, 464, 465.

Silkworms, the, 181.

Silphida;, 1.55.

Siluridaj, 216.

Silurus glanis, 216 ; S. eiectricus,
217.

Silver fish, the, 215.

Simia, 15; S. troglodytes, 497.
Simiae platyrrhini, 494; S. catarrhini,

496; simidae, ib.

Siphneus, 464.

Siphonaptera, 143.

Siphonophoridw, 131.

Siphonops, 261.

Siphonostoma, 104, 147.

Sipunculidea, 42.

Sipunculus, 10, 42.

Siredon mexicanus and maculatus,
251.

Siren, 2.52.

Sirenidia, 429.

Sirenoidei, 239,

Siskin, the, 357.

Sitta, 15; S. europa;a, 333; sillinae,

332.

Sivatherium, 448.

Ski|)-jack, the, 226, 227.

Skij)pers, 194.

Skunk, the, 486.

Skylark, the, 3."iri.

Sloths, the, 410.

Slow worm, the, 272; innocuous na-

ture ot; ib.

Smelt, the, 212.

Smerinthus, 183.

Smilodon, 490.

Sininthus, 464.

Sraynlhunis, 14.5.

Snake bird, tlie. 390.

Snakes, the, 268; the black snake,
269, 270 ; the garter snake, green
snake, &c., 270.

Snap|)er, the, 223.

Snap|)inij turtle, the, 288, 289.
Snipe fish, the. 229.

Snipes, the, 382.

Solarium, 85.

Solaster, 39.

Soldie)' bug, 153.

Sole, the, 220.

Solea vulgaris, 220.

Solemya, 58.

Solemyidio, 58.

Solen, loucosilla supposed to be a
species of, 59.

Solenidae. 59.

Solifugaj, 125.

Solipeda, 15.

Solpuga, 125.

Sorex, 473.

Soricidaj, 473.

Soridia, 272.

Sounds, various, emitted by insects,

140, 141.

Spalacina, 464.

Spalacodon, 472.

Spalacopus, 459.

Spalax typhlus, 464.

Spanish fly, 153.

Sparidte, 224.

Sparrow, the hedge, 339 ; the spar-

rows, 355, 357.

j
Sparrow hawks, the, 307.

Spatangus, 41.

j

Spatha, 71.

1
Spelerpes, 2.3.5.

i

Speothos, 487.

Spermophila crassirostris, 359.

Speiinophilus, 469.

Sphieridiida^ 154.

Sphteriodactyla, 281.

Sphaeroma, 112.

Sphteromidie, 112; sphaeromlnae, ib.

Sphargis, 289.

Sphegidae, 173.

Spheniscinae, 388.

Sphenodon, 410.

Sphingidee, 182.

Sphinx, 179, 182; S. pinastri, ligustri,

convolvuli, &c., 183.

Sphyraena barracuda and spet, 222.

Sphyrna, 243 ; S. zygiena and malleus,

241.

Spiculifera, 170.

Spiders, the, 12, 118, 120; effects of

the poison of, much exaggerated,

127 ; anatomy and method of spin-

ning of, ib. ; various patteins of the

webs of, ib. ; their care of their

cocoons, 128 ; food of, ib. ; descrip-

tion of various kinds of, 128, 129.

Spilornis, 305.

Spinax, 242. 243.

Spinicini, 242.

Spio filicornis. 99.

Spiracula composita and solitaria,

201.

Spirula, 94 ; spirulidtc, ib.

Spizaetus, 305.

Spondylus, 63.

Sponges, uncertainty whether they
belong to the animal or vegetable
kingdom, 9; numerous species and
endless forms of, 16, 17 : growth,
contents, and various genera oi;

ib.

Spongia officinalis, 16; S. usitatissi-

ma, tubaeformis, flstularis, &c., 17.
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Spongilla lacustris, fluviatilis, and
friabilis, 17.

Spoonbills, the, 330.

Sprat, the, 209.

Spurii, 101.

SqualidcLN 240, 241.

Squalodon, 481.

Squalus, 13.

Squamipennes, 227.

Squatinini, 242.

Squilia, 12, 114.

Squillidte, 114.

Squirrels, the, 468-472 ; the flying

squirrel, 278.

St. Cuthberi's beads, 38.

Stagsers, the, in oxen, caused by a
species of cystica, 44. *

Stap:s, the, 450.

Stang-fishes, medusse, or sea nettles.

&c., 27.

Staphylinides, the, 155.

Starlings, the, 353, 354.

Steatornis. 320.

Steenstrup, description of the alter-

nation of generations by, 31, 32

;

his observations on coryne, 33.

Stesanophthalinata, 28.

SteHio, 14, 279.

.Stellonia rubens, 39.

Steinmata, the, or ocelli, of insects,

136, 137.

Stemmatopus, 481.

Stenelytra, 159.

Stenides, 155.

Stenodactylus guttatus, 281.

Stenops, 493.

Stenopus, 116.

Stenorhynchus, 481.

Steutot raylleri, 24.

Sterelmintha, 10.

Sterna hirundo, minuta, &c., 389

;

sternince, ib.

Steniothasrus, 288.

Sternoxi. 157.

Stickleback, the, 223.
Stilts, the, 381.

Sting-rays or sting-rees, dangerous
character of, 243.

Stinkpot, the, a species of laud tor-

toise, 288.

Stizus, 172.

Stomatopoda, 12, 114.

Stoinoxvs. 13, 194.

Stone catfish, 216.

Stonechats, the, 337.

Storks, the, 380.

StratiomvdEe, 193.

Stratiorays, 193.

Strepera graculina, 350.

Strepoma. 84.

Strepsiptera, 189.

Streptospondvlus, 283.

Strigidae, 309-315.

Striginse, 311.

Striped bass, the, 221.

-Strix pratincola and flamraea, &c.,
311.

Strobila, 32.

Strombidae. 87.

Strombus, 10, 87.

Stongyioceros, 450.

Strophilus, 70.

Struthio, 15 ; S. camelus, 377.

Struthiones, ^4. 376.

Strathionidae, 376 ; struthioninfe, 377.

Sturgeon, 13; the sturgeons, 234.

.Sturiones, 13.

Sturionidce, 238.

Sturnella ludoviciana, neglecta, &c.,

354.

Sturnids, 353.

Sturninai, 354; sternus vulgaris, &c.,

ib.

Subbrachiata, 14.

Suckers, the, 216.

Sucking-fish, the, 220,

Suctoria, 13.

Sugar-fish, 146.

Suidse, 15, 440.

Sula, 15 ; S. bassana and fusca,

391.

Sulcicolles, 162.

Sun bird or grebe, the, 387.

Sun birds, the, 327.

Sunfish, the. 221, 232.

Sun-perch, 221.

952

Suricate, the, 487.
j

Terebella, 101.

Sumia ulula, 310, 314 ; surninaR,
|
Terebra, 88.

314.
I

Terebrantia, 170.

Sus, 15 ; S. scropha, domesticus, &c., I Teredo navalis, 59.

441.
I

Term'es, 166.

Swainson, classification of birds ac-
[

Termitidae, 166.

cording to, 293 ; description of hum- Terns, the, 389.

ming birds by, 328 ; remark's of, on ' Terrapin, the common, 288.

the felidffi, 490, 491. Testudinidaj, 287.

Swallows, the, 3i6-318; the great sea Testudo, 14; T. polyphemus elephaa-
swallow, 389,

Swans, the, 385.

Swifts, the, 318.

Swimming bladder, the, of
198.

Sword-biUs, the, 332.

Swordfish , 14, 226, 228.

Sylvia hippolais, 337.

Sylviadse, 335; sylvianae, ib.

Sylvicola testiva, maculosa, coro-

nata, chrysoptera, &c., 340 ; sylvico-

linte, ib.

Symbranch 'dae, 207.

Synallaxinae, 332.

Syuanceia, 223.

Svngnathidse, 232.

Syngnathus, 232.

Syrnium uebulosum, &c., 311, 312.

Syrphida;, 194.

Syrtis, 188

topus, &c., 287.

Tethys, 79.

Tetrabranchiata, 92.

fishes,
;
Tetracera, 451.

Telracaulodon mastodontoideum, 438.

Tetradactylus, 273.

Tetrasnatha argyra, 130.

Tetramera, 151, 152, 160.

Tetrao urogallus, tetrix, urophasia-
nus, canadensis, &c., 375, 376.

Tetraodon, 232 ; T. electricus, 206.

Tetraonidifi, 374 ; tetraoninae, 375.

Tetrapneumones, 128.

Tetraprotodon, 436.

Teuthididye, 94.

Thalamita, 118.

Thalassema echiurus, 98.

I

Thalassidroma pelagica, 389.

Thamnophilinae, 349 ; thamnophilus

I

doliatus, &c., ib.

Systoligrada, a name proposed for < Thaumantias cymbaloidea, 30.

the Diphyida, 26 ; characters of the, i Thecla quercus, pruni, and betulae,

31.

Tabanidae, 193.

Tabanus, 193.

Tachinus, 194.

Tachyorj-ctes, 464.

Tachypetes aquilus, 391.

Tachyphouus cristatus, 357.

TachVporides, 155.

Tadpoles, 258.

Taenia soUum and cateniformis. 45.

Taenioides, 228.

Tailor, the, 227.

Talaje, a South American insect of

the familv gamasidte, 124.

Talitrus, 12'

Tallegalliuse, 370.

Talpa, 472.

Talpidae, 472, 473.

Tamarins, the, 494.

Tamias, 470.

Tanagers, the, 356.

Tanagra episcopus, 356 ; tanagrinse,

ib.

Tantalina?, 380; tantalus loculator,

381.

Taphozous, 478.

Tapiroporcus, 437.

Tapirotherium, 437.

Tapirs, the, 438.

Tapirus americanus and indicus.

438.

Tarandus hastalis and furcifer, 450.

Tarantula, the, 129, 280.

Tardigrada, 408.

Tarsipes rostratus, 415.

Tarsius, 493.

Tatous, the, 407.

Tautoga americana, the tautog, 218.

Taxicornia, 159.

Taxotherium, 484.

Teal, the green and blue winged,
386.

Tectibranchia, 80 ; tectibranchiata,
10.

Tegenaria, 129.

Tejus, 14.

Telegallus lath ami, 370.

Teleosaurus, 283.

Teleostei, 233.

Telephoridae, 158.

Telephorus, 159.

Tellina, 73, 74.

Tellinidte, 74.

Temnodon, 227.

Temnurus leucopterus and rufus,

351.

Tenebrio molitor, 160 ; tenebrionidge,

j

ib.

Tenrecs, the, 475.

Tentacnlifera, 92.

jTenthredmidce, 169, 170.

JTenthredo, 13.

i Tenuirostres, 326.

184.

Thecodontosaurus, 282.

Theliphoninae, 126.

Thelphusa, 117; thelphusinae, ib.

Thelvphonus, 126.

Theridion, 129 ; theridionina;, 128.

Theridorays, 461.

Theuthydae, 228.

Thick-leg, the, 378.

Thistle bird, the, 357.

i

Thomisinae, 128.

I Thoracici, 201, 218.

Thorax, the. of insects, general struc-

ture of, and its appendages, and the
scientific tenns applied to the same,
138, 139.

Thorictes draca^na, 276.

I

Thrasher, the, 343.

1
Three-tailed sheepshead, the, 228.

Thripsidfce, 166.

I
Thrushes, the, 341.

j Thuiaria thuia, 27.

j

Thylacinida?, 419 : thylacinus, ib.

! Thvlacotherium, 419.

Thymallus, 211, 212; T. vexUlifer and
i vulgaris, 212.

Thvnnus, 226.

Thysanura, 13, 131, 143, 144.

Tick, the, infesting the sheep, 196.

Ticks, 123; troublesome character of,

ib.

Tiger, the, 491.

Tilicua, 14.

Timalia, 343 ; timalinse, ib.

Tinaminae, 376.

Tinamous, the, 376.

Tinamus major. 376.

Tinea vulgaris, 215.

Tinea pellionella and granella, 179

;

tineidse, ib.

Tingidaj, 188: tingis, ib.

Tipulidae, 193.

Titanomys, 456.

Titmouse, the common, 340.

Tits, the, 339.

Tityra cayanus, 346 ; tityrinae, 345.

Toad, the, 259 ; striking difierence

between the frogs and true toads,

259, 260.

Toad-fish, the, 231.

Tobacco-pipe fish, the, 229.

Tobacco-worm, the, 182.

Todinae, the toadie.s, 321 ; todus viridis,

ib.

Tomcod, the, 219.

Tornatella, 86.

Torpedo, 208. 243.

Torpedini. 242, 243.

Tortoise-shell, the, of commerce, pro-

cm-ed from the hawksbill turtle,

248.

Tortoises, the, 286.

Tortrlcidai, 179.

Tortrix, 268; T. viridana, 180.
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Totanus bartramius, inaculaiius, &c.,
382.

Toucans, tlie, 3G1.

Towhe buntings, the, 357.

ToxcKion, 431.

Toxoles jiiculator, 228.

Trachea aliipHcis and pnecox, 180.

Trachearia. 12, 120.

Trachelia, 159.

Trachelocerca olor, 24; T. viridis,

25.

Traciiypterus, 22d.

Trachysanius, 273.

Tragopan ha^ilingsii, 372.

Treinatoda, 4G.

Treniatodei-a, 251.

Trembley, the discoverer of the sjfeniis

hydra, 20.

Trepang, method of fishing for and
preserving, 42.

Treron aromatica, 3G7 ; treroninio,

ib.

Triienodontiui, 241.

Triakis, 241.

Trichechida), 432; trichechns rosma-
rus, &c., 433, 434.

Trichiurus, 228 ; T. eleclricus, 208.

Trichius, 157.

Trichocephalus dispar, 47.

Trichodectes, 147.

Trichodina cometa, 24.

Trichoptera, 168.

Trichosurus, 415.

Tridacua, 72 ; tridacnida;, ib.

Trigla l}Ta and cuculus, 222; triorlidic,.

ib.

Trigonia pectinata and thoracica, 67.

Trigonocephalus contortrix, &c., 266,
267.

Trilobita, 12.

Trilobites, 110 ; known only from fossil

remains, ib.

Trimera, 151, 1.52, 162.

Tringa rufescens and minuta, 382.

Tringinaj, 381.

Trionycidte, 288.

Trionyx, 288, 289.

Triphiena pronuba, 181.

Triplax, 162.

Triton, 253, 254; T. toeniatum and
cristatum, 256.

Tritonia, 79 ; tritoniid;e, ib.

Tritonium, 10.

Trochichis. 483.

TrochidiE, 85.

Trochilidae, 328 et seq.

Trochiliidie, 182 ; troch ilium cerasi,

ib.

Trochilus mango, macrourus, glau-

copis, polytmus, pella, &c., 329,

330.

Trochus, 85.

Troctes pulsatorius, 167.

Trogidae, 156.

Trosiiodytes aidyn, 333 ; T. niger,

497.

Troglodytinae, 333

;

Troijon viridis and curucui, 323.

Trogonin;e, 322, 323.

Trogonophis, 275.

Trogons, the, 322. 323.

Trogontherium, 467.

Trombidiida*, 124; trombidium, 12J,

124.

Tropic birds, the, 389.

Tropidolepis, 278.

Tropidonotus, 269 ; T. sirtalis, sipedon,
&c., 270.

Tropidorhynchus cornicnlatus, 331.

Trout, the, improper application of
the name, 221 ; the salmon troni,

salt water trout, or weak fisli,

223.

Trout family, the, 211, 212.

Trumpet-fish, the, 229.

'I'rum peters, the, 379.

Trunk-fish, the, 231.

Trygonini, 243.

Tubicinella, 102.

Tubicola, 11, 60, 100.

Tubifex, 98.

Tubipora musica, 37 ; tubiporidie,

ib.

Tubularia indivisa and coronata,
27.

Tubulibranchia, the, of Cuvier, 85.

Tubulibrancliiala. 10.

Tubuhlera, 170.

Tubulipora, 54; tubuliporidio. ib.

Tumblers, the, 368.

Tunicata, 10, 54.

Tunny, the, 228.

Tupinambis, 276.
Turbo, 85.

Turbot, the, 220.

Turdidie, 341.

Turkey buzzard, the, 296, 298, 300.

Turkeys, the, 373, 374,

Tm-niana;, 375; turnix dactylisonans,

ib.

Turnstones, the, 379.

Turritella, 83.

Turtle-dove, 368.

Turtles, the, 288, 289.

Typhline cuvierii, 273.

Typhlophthalmi, 273.

Tyranninaj, 345.

Tyrannula, 345.
j

Water, discoloration of, by the daph
Tyraimus intrepidus, crinilus, nuncio- 1 nite, 108.

la, &c., 345.
I

Water-flea, 12.

Water-moccasin, the, 266

Viverra, 1.5, 480; viverrida', 15, 486.

Vocifer, the, of Le Vuillant, 305.

Volucelhi, 194.

Voluti^ 88; volutida>, ib.

Volvox globator, 23.

Vuliics fulvus, decussatus, velox, and
lagopus, 489, 490.

Vulselhi, 63.

Vulturidsr, the vultures, 295 et seq.

Vulturina-, 296.

Waders, the, 378.

Wagtail.s, the, 341.

Walking leaf, the, 164.

Walruses, the, 432, 433
Wampum, the colored margin of
cytherea used in the manufacture of,

75.

Warblers, the, 335-340.

Wart-hogs, the, 442.

j

Wasps, the, 175.

Uloborus walcnaerius, 130.

Umbrella, 81 ; umbrellidte, ib.

Umbrina nebulosa and alburnus,

224.

Unau, the, 410.

Unguiculata, 482,

Unio, 49, 68.

Unionicola, 124.

Unionidie, 67 ; composition of the

shell of, numerous variations and
distribution of some of the species

of, 68, 69 ; unionins, 69 ; no difficul-

ty in distinguishing the characters

of, 71.

Upupa epops, 326.

L'pupida^ 326.

Uraniidie, 183.

Uraptera, 243.

Ure-ox, the, 454.

Uria antiqua, iroile, &c., 388.

Urinaj, 388.

Urocentrum turbo, 24.

Uroceridte, 171 ; urocerus gigus, ib.

Uroplatus fimbriatus, 281.

Ursidae, 482.

Water-puppy, the, 2.52.

Weak fish, the, 199,223.

Weasel, the, 15 ; the weasels, 485.

Weaver birds, the, 355.

Weever. the, 222.

Weevils^ the, 141, 160.

Westwood, classification of the co-

leoptera by, 151, 152; arrangement
of the hymenoptera according to,

170; divisions of the rhopalocera
and lieterocera according lo, 179;
division of the homoptera and he-
teroptera according to, 185;' classifi-

cation of the diptera according to,

191, 192.

Whale-louse, 12.

Whales, the, 420, 421-424; the bottle-

nosed whale, 426 ; the white whale,
4-7.

Wheatears, 337.

Whip-puor-will, the, 320.

While fish, the, 212.

Whiting, the, 219, 224.

i Wide-gap, the, 230.

Widgeon, the, 3i^6.

Ursus, 15; U. marilimus, aniericanus. Widow or Whidah birds, the, 355,
ferox, and arctos, 482. 356.

! Wilson, description of the horned
Valkeria, 54.

Valvata, 83.

Vampyridte, 476 ; vanipvrus spectrum,
477.

Vandeleuria, 464.

Vanellus cristatus, 378.

Van^rssa, 13; V. c-album, atalanta,

urticae, anliopa, cardui, &c., 184.

Varanidaj, 281 ; varanus niloticus,

ib.

Varicolores, 159, 160.

Vauga curvirostris, 348.

Velella, 10, 30.

Veueridaj, 74.

Venus, 73, 74.

Vermetidie, 85.

Vermetus, 10, 85.

Vertebrata, chief distinction between
the, and the evertebrata, 8; charac-
teristics of, 13 ; brief summary of the
classes included under, 13-15; de-
tailed description of the classes and
orders of, 197 et seq.

Vesicularia, 54.

V^esicularidae, 53, 54.

Vespa, 175; V. vulgaris and crabro.
176.

Vespertilio, 15 ; V. pruinosus. noctiva-
gans, &c., 478.

VespiduN 175.

VibrilUe, definition of the term, 9.

Vibrio anguillula and tritici, 23.

Vicunna, the, 447.

V'idua paradisea, regia, and erythro-
rhynchus, 356.

Vipera, 14.

Viperida^, 263, 267; viperina
265.

Vipers, the, 263, 264, 267, 270,

owl by, 312, 313—of the hawk owl,
315—of the whip-poor-will. 320

—

of the wren, 333, 334—of the blue-
bird, 338, 339—of ihe mocking bird,

342—of the yellow-breasted chat,
343—of the red headed woodpecker,
364 ; description of the flight of the
wild goose by, 384, 385.

Wings, the, of insects, general
structure of, 139; of birds, 291,
292.

Wolf-fish, the, 230.

Wolverine, the, 484.

Wolves, the, 488, 489.

Wombats, the, 414.

Woodcocks, the, 382.

Woodpeckers, the, 363-365.

Worms, general characteristics of, 11;
difficulties attending the classifica-

tion of, 42; intestinal, 44; the com-
mon tape-worm, 44; the guinea
worm, 45; earth-worms, 98.

Wrens, the, 333, 337.

Wrynecks, the, 365.

Xilina exoleta, ISl.

Xiphias, 14, 226.

Xiphodon, 435.

Xiphorhynchus, 332.

Xiphosunia caninum, 269.

Xiphosura, 111.

Xylocopa violacea and viclinia, 1T6.

Yak, the, 454.

Yellow-bird, the summer, 340.
' Yellowhammer, the, 358.

263, ' Yellow jack, the, or yellowtail, 224.

I

Yellow rump, the, 340.

Yuncinie, 365.
IVireo olivaceus, &.C., 346 ;

vireonin*, Yunx torquilla, 365.

ib. !

Virgularia juncea, 37. ' Zebra, the, 444.

Viscacha, the, 458. i Zenaida amabilis, 369.

953



XVJ INDEX TO ZOOLOGY.

Zeuglodon, 181.

Zeus faber, 227,

Ziphius, 428.

Zoanthidne, 36.

Zoarces, 230.

Zonotrichia albicollis. melodia, leuco-

phi-ys, gramiuea, &c., 357.

Zoogeography, or the geogi-aphical

distribution of animals, 7; survey
of the geographical distribution of

mammalia, 498-502.

Zoology, definition of, and intro-

ductory remarks upon, 1 ; brief

outline of the history of the science
and of the principal systems of,

1-3; distinguished as general and
special, 3 ; various principles pro-
posed for the classification of ani-
mals, 4; important aflSnities be-
tween plants and animals, 4-6
—and essential differences be-
tween, 6; observations on the geo-
graphical distribution of animals,

7, 8 ; sketch of the ordei-s of the

animal kingdom based on the eys-

tem of Cuvier, 9-15; descriotive,

16.

Zoophyta, the, why so called, 8;
what animals are included under,
9 ; orders ot; 9 ; Cdvier's arrange-
ment of, 25 ; resemblance between
the, and the acalephae. 31 ; princi-

pal characters of, 33 ; Dana's classi-

fication of, 34.

Zosterops, 340.

Zygaena, 182 ; zygaenidae, ib.
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[The numbers refer to the top paging of the text.]

Abdomen, muscles of the, 60-G3 ; tho

viscera of, 192, 193.

Abductor minimi digiti, 68, 74; A,

pollicis and A. pollicis longus, 67,

68, 74.

Absorption, how effected, 102: struc-

ture of the absorbents, 102, 103.

Accelerator urina?, 63.

Accessorius, 74.

Acetabulum, the, 36.

Acromio-thoracic artery, the, 87.

Acromion process, the, 29.

Acupuncture, 205.

Adam's apple, 177.

Adductor brevis, longus, and magnus,
72 ; A. minimi digiti and pollicis,

68, 75.

Adeps, or fat, 150.

Adipose tissue, 149, 150.

Ala, the, of the os ilium, 35.

Ahe miignae, 15.

Aliment, general observations on, 183,

184.

Alveoli, the, 19.

Amphiarthrosis, 12.

Amputation, the circular and flap me-
thods of, 217, 218.

Amygdala, the, 190.

Anastomotica magna, 94.

Anatomy, division of, into general
and special, 9 ; arrangement of spe-

cial systematic, 10, 11 ; of the bones
and ligaments, 11 ; of the spine, 22-
26 ; of the thorax, 26-28 ; of the
superior extremities, 28-34 ; of the
inferior extremities, 34-44 ; treneral,

of the muscles, 44-46 ; of the fasciiB.

46-49 ; of the heart, 77-80 ; of the
arteries, 80-95; of the veins, 95-

101 ; of the brain and spinal cord,
107-119; of the ni-rves, 127-145; of
the integuments, 14.5-150 ; of the
nose, 150-153: of the ear, J53-161

;

of the eye, 161-176; of the organs
of respiration and voice, 176-183;
of the organs of digestion, 183-200;
of the urinary organs, 200-202.

Anconajus, 67.

Aneurism, nature of, and different va-

rieties of operation for, 206-208.
Augeiolog}-, 10, 76.

Angular vein, the, 97.

Animal heat, the cause of, 183.

Ankle, the, 38, 43.

Annular cartilage, the, 177.

Aniuilus abdominalis, 47 ; A. cruralis,

48.

Anterior auris, 49.

Antihelix, 154.

Antitragus, 154.

Antrum highmorianum. 17 ; A. pvlori,

193.

Aorta, the, 80 ; the arch of, 81 : the
thoracic, 89; the abdominal, 90.

Aponeuroses, 46.

Apparatus ligamentosus, 25.

Appendices epiploic;?, 195.

Appendix vermiformis, 195.

Aqua Cotunnii, 159.

Aqueductus Sylvii, 115.

Aqueous humor, the, 171, 172.

Arachnoid membrane, the, 109.

Arcus aoitae, 81.

Areolar tissue of the skin, 147.

Arm, the, 29; muscles of, 64, C8,

69.

Arteria innominata, 81.

Arteries, the, distinction between, and
veins, 76 ; structure of, 80, 81 ; the
external and internal carotid, with

their branches, 82-85 ; the subcla-| Capsule, the, of the aqueous liumor,
vian, and their continuations, 85- 1 170.

89; the bronchial, cesophageal, and, Caput coli, 195.

intercostal, 89, 90; the abdominal Cardiac ganglion and nerves, 140 el

aorta and its branches, 89-92 ; the seq.

iliac, and their branches, 91-95 : of Cardiac orifice, the, 193.

the eye, 106; apparatus lor tying. Cardiac plexus, the, 120, 140.

207. Cardiac vein, the, 96.

Arthrodia, 12. Carotid artery, the external, and its

Articulations of the human skeleton, j
branches, 82-84; the internal, and

ll;of the spine, 24 -26; of the thorax,: its branches, 84, 85.

27, 28; of the superior extremities, Carpus, the, 30, 34.

31-34; of the inferior extremities. Cartilage, 13; cartilages of the ribs,

40-44,

Arytenoid cartilages, the, 177.

Assimilation, the organs of, 192.

Astragalus, 39, 43.

Atlas, the, 23.

Atresia iridis, a disease of tlie eye,
212.

AttoJIens aurem, 49.

Attrahens aurem, 49.

Auditory nerve, the, 129.

Auricle, the, or ear, 154.

Auricles, the, of the heart, 7'

Auricularis posterior, 97 ; A

27, 28; of the nose, 151; of the
larynx, 177.

Caruncula lachrymalis, 163, 164.

Cams, endeavore of, to establish cra-

nioscopy on a scientific basis, 125,

126.

jCasserian ganglion, the, 1^8.

I

Cataract, methods of operation for.

210,211.
Cauda equina, 131.

Cauterization, 205.

78. 'Cavernous plexus, the, 139.

magnus, Cavum cranii, 20; C. oris, 184.

132. [Cell germs, or cytoblasts, 147

Axillary artery, the, 87; axillary vein, : Centrum magnum ovule and minus
99.

!

ovale, 114.

Axis, the, thyroid, 86; the coeliac,' Cephalic vein, the. 99.

90. iCerebellum, the. 117, 118.

Azygos articular artery, the, 94.
j

Cerebral veins, the, 97.

Azygos uvulae, 189. ' 'Cervical nerves and plexus, the, 131.

Azygos veins, the, 98. Cervicalis ascendens and descendens,

I

58.

Back, muscles of the, 57-60. Cheek bones, the, 18.

Basilar bone, the. 14; basilar ai-tery.
j

Cheeks, the, 185.

86 ; basilar plexus, 126.
' Chirurgia curtorum,214.

Basilic vein, the, 99.
|
Chordae tendineie, 79.

Biceps, 65 ; B. flexor cruris, 72.
j

Chorda? vocales, the, 177; the false.

iliarv duct, the, 194
Bladder, the, 201.

Blastema, or fluid lymph, 147.

Blood, the circulation of, 76 ; passage
of, through the heart, 79, 80.

Blood-letting, principal methods of,

203-205.

Body, the constituents and elementary
tissue of, 9, 10.

Bones, the, two kinds of union be-
tween, 11-13 ; number of, in the
human skeleton, 13 ; of the cranium,
13-17: of the face, 17-19; of the

j

trunk, 22-24; of the thorax, 26, 27;
of the superior extremities, 28-31

;

of the inferior extremities, 34-40.
! See Articulations and Ligaments.
Brachial arterv, the, 88; brachial

nerve, 133.

I Brachial plexus, the, 132-135.

Brachialis anticus or externus, 65; B.

;

.inlernus or posticus, lb.

Brachium, 29.

Brain, membranes of the, 107 ; ave-

j

rage weight and size of, 112; shape
of, ib. ; physiological relations of,

119, 120.

Breast bone, the, 26.

Bronchi, the, 178.

Bronchial arteries, he, 89.

j

Bronchocele, nature of, 181.

Brunner, the glands of, 196.

Buccinator, 51.

Burste mucosa;, 46.

Calcaneum, 39.

Calculus, the operation for, 219.

Canthus, the, of ihe eye, 162.

Capillaries, the, 76.

Capsular arteries, the, 92.

178.

Chorion, 147.

Choroid plexuses, the, 109, 115; the
choroid coat, 170.

Cilia, 163.

Ciliary ligament and processes, the,

170.

Circle, the, of Willis, 86.

Circumflex arteries, the external and
internal, 94.

Circumflex ihi, 93.

Clavicle, the, 28.

Cleft palate, operation for, 213.

Coccygeus, 63.

(Coccyx, the, 24.

Cochlea, the, 158.

Coecum, the, 195.

Cceliac axis, the, 90.

Collar bone, the, 28.

Colon, the, 195.

Coloring matter, the, of the skin,

147.

Columna vertebralis, 22.

Columna; carneae, 79.

Commissures, the, of the cerebrum,
115. 116.

Communicans noni, 132; C. peronsei,
137.

Complexus, 58.

Compressor nasi, 50; C. penis, 63.

Concha, 154.

Condyles, the, 13, 15; and see the
anatomy of the bones to which
they belong.

Conjunctiva, the, 164.

Constrictor isthmi faucium, 189.

Coraco-brachialis, 65.

jCorda lympani, 129, 160.

Corectomia and coretomia, operations
I

on the eye, 212.
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Coredialysis, an operation on the eye,

212.

Cornea, the, 169, 170.

Cornua sacralia, 24.

Coronary arteries, the, 81—vein, 96

—

plexus, J 41.

Corpora albicantia or mamraillaria,

113; C. olivaria, 118; C. quadriffe-

mina, 116; 0. restiformia, 118,

119.

Corpus callosum, 112, 114; C. ciliare,

170: C. dentatum, 118; C. fimbria-

tura, 115 ; psalloides. ib. ; C. stria-

tum, ib.

Corrugator supercilii, 49, 50.

Cortical substance, 105.

Costae, 27.

Cotunnius, the nerve of, 128.

Cotyloid cavity, the, 36.

Cranioscopy, object of, 120 ; the mo-
dern methods of cranioscopical in-

vestigation, 124-127.

Cranium, bones of the, 13-17; mus-
cles of the, 49.

Cremaster, 61.

Cribriform plate, the, 16.

Cricoid cartilage, the, 177.

Crista galli, 16.

Crura cerebri, 113.

Cruraeus, 71.

Crural nerve, the anterior, 136 ; the
posterior, 137.

Crystalline lens, the, 172.

Cubitus, 30.

Cuboid bone, the, 39.

Cuneiform bone, the, 31, 39.

Cupping, the operation of, 204.

Cuspidati, 187.

Cuticle, the, 146.

Cutis vera, 147.

Cystic duct, the, 198.

Cytoblasts, or cell germs, 147.

Deglutition, organs of, 184; physiology
of, 191.

Deltoides, 64.

Demours, membrane of, 170.

Depressor anguli vel triangularis oris,

50 ; D. labii inferioris, 49, 51 ; D.
labri superioris alseque nasi, 50; D.
naris, 49.

Dei-mis, 147.

Descendens colli or noni, 130.

Diaphragm, the, 61.

Diarthrosis, 12.

Diastole, 79,

Digastriciis, 53.

Digestion, the organs of, 183.
Dorsal nerves, the, 135.

Dorsalis carpi ulnaris, 133.

Ductus Whartonianus, 190; D. Rivi-
niani, ib. ; D. choledochus commu-
nis, 198.

Duodenum, the, 194.

Dura mater, 107, 108.

Ear, muscles of the, 49 ; anatomy of,

153-161.

Ejaculator seminis, 63.

Elbow joint, the, 33.

Enarthrosis, 12.

Encephalon, the term, how employed,
112; surface of the, 112-114; dis-

section of the, 114-116.

Endocardium, 78.

Endolymph, 159.

Entropion, operation for, 210.

Epidermis, the, 146.

Epigastric artery, the, 93.

Epigastrium, the, 193.

Epiglottis, the, J 77.

Epistropheus, 23.

Epithelial lamina, 170.

Erector penis, 63.

Ethmoid bone, the, 16.

Ethnology, difficulties of, 2.

Eustachian tube, the, 16, 155; eusta-

chian valve, 78.

Expiiation, the process of, 181.

Extensor carpi radialis longus and
brevis, 67 ; E. carpi ulnaris, ib. ; E.
digitorum communis, ib- ; E. mini-
mi digit! vel auricularis, ib. ; E.
ossis metacarpi pollicis, 67; E. pri-

mi iutcrnodii pollicis, or E. minor,
68 ; E. indicis or indicator, ib. ; E.
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secundi internodii pollicis, or E.
major, ib. ; E. digitorum longus, 73

;

E. pollicis proprius, ib.; E. digito-

rum brevis, 74.

Extensors, the, 66.

Eye, the anatomy of, 161-176; consi-

dered as an optical instrument, 172-
175 ; operations on, 210.

Eye-ball, the, 168.

Eyebrows, the, 162.

p;velashes, the, 163,

Eyelids, the, 162.

Face, bones of the, 17-19 ; muscles of,

49.

Facial vein, the, 96 ; facial nerve,
128.

Falx cerebri, 108 ; F. cerebelli, ib.

Far-sightedness, cause of, 175.
Fascia dentata, 115.

Fascia lata, 48.

Fasci;e, anatomy of the, 46-49 ; par-
ticular enumeration of the cervical,

with references to the plate, 46—of

the brachial, 47—of the abdominal
and pelvic, 47, 48—of the leg, 48,

49.

Fat, nature and uses of, 150.

Femoral artery, the, 93; the femoral
vein, 101.

Femoro tibial articulation, 41.

Femur, the, 37.

Fenestra ovalis or vestibuli, 155 ; F.
cochleae, ib.

Ferrein, the tubes of, 201.

Fibula, 38.

Fingers, the, 31.

Fissure, the great cerebral, 113.

Fistula, nature of, 206.

Fistula lachrymalis, operation for,

210.

Flexor carpi ulnaris, 66 ; F. carpi ra-

dialis, ib. ; F. digitorum sublimis
perforans and profundus perlbrans,

ib. ; F. pollicis longus, ib. ; F. brevis
minimi digiti, 68, 75; F. pollicis bre-
vis, 68 ; F. digitorum brevis perfora-
tus, 74 ; F. digitorum perforans, ib.; F.
pollicis brevis, ib. ; F. pollicis longus,
ib.

Flexors, the, 66.

Food, general observations on, 184;
progi-ess of the, in the intestines,
196," 197.

Foot, the, 39 ; muscles of, 74-76

;

veins of, 100.

Foramen quadrilaterum and venae
cavae, 62 ; F. ovale, 78.

Foramina, the, of the ci-anium, 14-17,

20, 21—of the face, 17, 19—of the
bones of the spine, 22-24,

Forearm, the, 30 ; muscles of, 65, 68.

69.

Fornix, the, 115.

Fossa, the, of the cranium, 14, 16, 17 ;

F. ovalis, 78; F. innominata, 154.

Fossae, the nasal, 151, 152.

Fractures, method of treating, 219.

Fraenum epiglottidis, 177.

Frontal bone, the, 13 ; the fiontal

vein, 96.

Gall, phrenological system of, 120-
122.

Gall bladder, the, 198.

Ganglia, or ganglions, 105; of the ce-

rebral nerves, 127, 128 ; of the sym-
pathetic nerves, 138-140; of the
cardiac, 140 et seq. ; the sacral, 143;
structure of, 144.

Gastric juice, the, 194.

Gastric plexus, the, 141.

Gastrocnemius, 73.

Gemelli, 70.

Genio-hyo-glossus, 54 ; G. hyoideus,
ib.

Gimbernaut's ligament, 60.

Ginglymus, 12.

Gladiolus, 27.

Glandes ceruminos^, moibomianae,
and odoriferae, 148.

Glands, conglobate, 103; the seba-
ceous and sudoriferous, 148; of the
mouth, the, 190.

Glandulae bronchiales, 179.

Glenoid cavity, the, 16.

Glisson's capsule, 198.

Glosso-phai'vngeal nerve, the, 129.
Glottis, the, '177.

Gluteal artery, the, 93.

Glutasal nerve, the great, 136 ; the
lesser. 137.

Ghitaeus maximus, 69 ; G. medius and
minimus, 70.

Goitre, nature of, 181.

Gomphosis, 12.

Gracilis, 71.

Htemorrhoidal artery, the, 93 ; haemor-
rhoidal plexus, the, 142.

Hairs, the anatomy of; 149.

Hamstrings, the, 72.

Hand, the, 30; muscles of, 68, 09;
veins of, 99.

Hare-lip, operation for, 212, 213.

Head, the bones of, 15-19; general
considerations respecting, 19-21

;

principal muscles of, 49-52 ; the ar-

teries of, 82-85 ; veins of, 96.

Hearing, the organ of, 153.

Heart, anatomy of the, 77, 80.

Heel, the, 39.

Helicotrema, l.'')9.

Helix, the, 154.

Hepatic plexus, the, 141.

Hiatus aorticus, 61; H. cesophageus,
62.

Hip, the, 36 ; muscles of, 70, 75.

Hip joint, the, 41.

Hippocampus major and minor, 115,

Horner's muscle, 50.

Humerus, 29.

HyMloid body, the, 172.

Hyalonyxis, a method of operation for

cataract, 212.

Hyo-glossus, 54.

Hyo-thyioid ligaments, the, 177.

Hypochondriac i-egions, the, 193.

Hypogastric artery, the, 92 ; hypogas-
tric plexus, 137, 143.

Hypogastrium, the, 193.

Hypoglossal nerve, the, 130.

Ileum, the, 195.

Iliac fossa, the, 35; external and in-

ternal iliac artery, 92, 93; the
iliac veins, 101 ; the iliac regions,

193.

lliacus internus, 62.

Ilio-femoral articidation, the, 41.

liio-lumbar artery, the, 93.

Jmpar ganglion, the, 143.

Impeiforatio pupillae, a disease of the
eye, 212.

Incisores, the, 187.

Incus, 156.

Inferior spongy bones, the, 18.

Infra-spinatus, 64.

Infundibula. 201.

Ingrassias, the apophyses of, 15.

Inguinal region, the, 193.

Inspirafion, the process of, 181.

Integuments, anatomy of the, 145.

Intercostal arteries, the, 90.

Intercostales, 56.

Intermaxillary bone, the, 17.

Internal pudic artery, the, 93.

Interossei muscles, the, 75.

Intei'osseous muscles, the, 68.

Interosseus digiti auricularis, 68.

Interspinales, ^9.

Intertransversales, 59.

Iridectomia and iridotomia, operations

on the eye, 212.

Tridodialysis, an operation on the eye,

212.

Iris, the, 171.

Ischium, the, 35.

Isthmus faucium, 185.

Jacob's membrane, 171.

Jacobson, the nerve of, ICO.

Jaw, the upper. 17; the lower, 19,

Jejunum, the, 195.

Jugular vein, the external, 97 ; the in-

ternal, 98.

Keratonyxis, a method of operation for

cataract, 211.

Kidneys, the, 200.

Knee-pan, the, 38.

Knee joint, the, 41.
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Labyrinth, the osseous, of tlie ear,

157 ; the merabnuious, 15'j.

Lachrj'mal apparatus, tlie, J()4, 1G5

;

iiflectioiis of, '210.

Lachrymal bones, the, 18.

Lacteals, the, 76, 102.

Jjacus lachryinalis, 103.

Lamina crib'rosa, 1(5, 109 ; L. papyracea
and perpendicularis, 17 ; L. cornea,
115; L. spiralis, 158.

Larynx, the, 176; cartilages of, 177;
muscles of, 177, 178.

I-ateral sacral artery, the, 93.

Latham, classilication of the races of
mankind according to, 3-8.

Lalissimus colh, 53; h. dorsi, 57,

04.

Leg, the, 38 ; muscles of, 72-74, 75

;

veins of, 100.

Levator labii superioris alajque nasi,

49,50 ; l>. anguli oris, 49, 50 ; L. labii

inferioris vel menti, 51 ; L. anguli
scapula?, 57, 64 ; L. ani, 63 ; L. pal-

pebra; superioris, 165.

Levatores costm'um, 50.

Lieberkuhn, the follicles of, 190.

Ligament, the external and internal

lateral, 19; the stylo-maxillary,

ib.

1 igaraents, capsular and funicular,

13; of the spine, 24-20; of the
thorax, 27, 28 ; of the superior ex-
tremities, 31-34 ; of the inferior ex-
tremities, 40-44.

Ligamentum adiposum or mucosum,
patella;, teres, and posticum, 42 ; L.
articulatum. 111.

I.inea aspera, 37 ; L. alba, 60.

Linete semi-lunares and transvei'sae,
60.

Lingual nerve, the, 130.

Lingualis, 54.

Lips, the, 185.

Liquor iMorgagnii, 172.

Liliiontripsy and lithotomy, the opera-
tions ot; 219.

Liver, the, 197, 198.

Lobes of the brain, the, 113.

Locus perforatus anticus, 113.

Longissiraus dorsi, 58.

Longus colli, 54.

Lumbar arteries, the, 92; the lumbar
nerves, 135; the lumbar plexus,
136.

Lumbo-aortic plexus, the, 143.

Lumbo-sacral nerve, the, 130.

Lumbrioales, 68, 74.

Lunare, the, 30.

Lungs, the, office of, 77 ; anatomv of,

179.

l>ymphatic vessels, the, 76.

Lymphatics, the, 102-104,
Lyra, 115.

aialleolus, the external and internal,

38.

Malleus, 156.

Malpighian corpuscles, the, 201.

Man, position of, in organic nature,

1 ; classification of the races of, by
Pickering, 2, 3—by Latham, 3-8;
internal structure and vital pheno-
mena of, 9.

Manubrium, 27.

Masseter, 51.

Mastication, organs of, 184
;
physiology

of, 191, 192.

Mastoid portion of the temporal bone,
10.

Maxilla inferior, 19.

Maxillary bones, the superior, 17.

Maxillary vein, the internal, 97.

Meatus, the superior nasal, 17.

Meatus auditorius internus and exter-

nus, 16, 154, 157.

Meckel, the ganglion of, 128,

Median vein, the, 99; the median
nerve, 133.

Mediastinum, 77 ; the anterior, middle,
and superior, 180.

I

Medullary or fibrous portion of ner-

vous structure, 105.

Meibomian glands, the, 148, 163.

Membrana tympani, 155 ; M. pupilla-

ris, 171.

Mentum, 19.

Mesenteric artery, the superior and
inferior, 91.

Mesenteric- i)lexuses, the, 142.

iNh'Moct'pliJilon, the, 116.

Metacarpal bones, the, 31.

Metacarpus, tlie, 34,

Metatarso-phalangeal articulations,

44.

Metatarsus, the, 39.

Middle nasal artery, the, 192.

Motor extern us oculi, 128.

Motores oculi, 127.

Mouth, the, muscles of, 49; consti-

tuent parts of the cavity of, 184;
glands of, 189, 190.

Multicuspidati, 187.

Multifidiis spin*, 59.

Muscles, the, or myology of the human
frame, 44 : voluntary and involun-

tary, ib. ; various forms of, 45 ; spe-

cial anatomy of, 49; muscles of the
head, 49-52; of the neck, 52-55; of

the anterior and lateral parts of the
thorax, 55, 50 ; of the back, 57-00

;

of the abdomen and pelvis, 60-63

;

of the superior extremities, 03-09;
of the inferior extremities, 09-76;
of the tympanum, 156; of the eye,

165, 166'; of the larynx, 177 ; of the

palate, 189,

Musculi pectinati, 78, 79.

Musculo-spiral nerve, the, 133.

Musculus I'isorius santorini, 55.

Mvlo-hyoideus, 54.

Myology, 10, 44.

Myopia, cause of, 175,

Nails, the, anatomy of, 148, 149.

Nasal- bones and plate, the, 18 ; the
nasal veins, 97; nasal duct, 165.

Navicular bone, the, 30, 39.

Navicular fossa, 154.

Near-sightedness, cause of, 175.

Neck, the muscles of the, 52-55 ; veins
of, 96.

Nerves, structure of, 105, 106 ; anasto-

mosis of, 100; the spinal. 111; the
cerebral (the first to the ninth pair),

127-131; the spinal, 131-138; the
sympathetic system, 138-145 ; of the
ear, 159 ; of the eye, 166.

Nervous system, the, general consi-

derations respecting, 104 ; two kinds
of structure in, viz. the white mat-
ter and the cineritious or grey mat-
ter, 105.

Nervus accessorius, 129.

Neurilema, or nerve sheath, 104.

Neurology, 11, 104.

Noel, regions of the head assumed by,

to be connected with the mental fa-

culties, 122.

Nose, muscles of the, 49 ; anatomv of,

150,153,

Obliquus capitis inferior and superior,

59; O, ascendens or internus, 60;
O. descendens or externus, ib. ; O.
superior and inferior, 166.

Obturatio pupillee, a disease of the eye,

212.

Obturator, the, 36; O, internus and
externus, 70; the obturator nerve,
136,

Occipital bone, the, 14.

Occipitalis minor, 132.

Occipito-fronialis, 49.

Odontalgia, 214,

CEsophageal arteries, the, 90.

CEsophagotomy, the operation of, 216.

CEsophagus, the, 191.

Olecranon, 30.

Olfactory nerves, the, 127.

Omo-hyoid muscle, the, 64.

Omo-hyoideus, 53.

Ophthalmic artery, 84, 100; vein,

100.

Opponens pollicis and minimi digiti,

68.

Optic tracts, the, 113; optic nerves,

127,

Orbicular muscle, the, 103.

Orbicularis palpebrarum, 49, 50; O.

oris, 51.

Orbits, the, of the eye, and their fora-

mina, 162.

Oh frontis, 13; O. basilare and octi-

pitis, 14; O. sphenoideum, 15; ().

elhmoides, 16; O. i)lanum, 17; O.
nasi* and paluti, 18; (J. magimm and
pisiforme, 31 ; O. ilium, 35; O. pubis,
30; O. calcis, 39, 43; O. hyoides,
176.

Ossa parietalia, 14 ; O. temporum, 16;
O. maxillaria superiora- 17 ; O.
lachrymalia, malarum, and concha;
inferiora, 18; O. coccygis, 24; U.
innominata, 35.

Ossiculi, the, of the ear, 156.

Osteology, 10, II.

Ostium venosum, 78,

Otoconia, 159.

Ovarian plexus, the, 143.

Pacchioni, glands of, 108.

Pacinian corpuscles, the, 133.

Palate, the, 185, 189; operation for
cleft, 213, 214.

Palate bones, 18.

Palatine vein, the, 97,

Pal maris brevis, 68,

i'alpebra-, 162.

Palpebral cartilages, the, 163.

Palpebral vein, the inferior, 97.

Pancreas, the, 198.

Pancreatic duct, the, 194.

Papillae, the, of the skin, 147.

Parietal bones, the, 14,

Parotid vein, the, 97 ;
parotid gland,

190.

Patella, 38.

Patheticus, 127.

Pectinffius, 71.

Pectoralis major, 55, 64 ; P, minor, 56,
04.

Pelvis, the, 35-37, 201; muscles of,

00-03.

Perforating arteries, the, 94.

Pericardium, 77.

Perilymph, 159.

Perinatal nerve, the, 137.

Peritouceum, the, 199.

Peroneal artery, the, 94 ; the pero-
neal nerve, 137.

Peronaeus brevis, longus, and tertius

or anticus, 73.

Perspiration, the sensible and insensi-
ble, 146.

Peyer, the glands of, 190.

Phalanges, the, of the fingers, 31; of
the toes, 40.

Pharynx, the, 190.

Phrenic arteries, the, 90 ; the phrenic
plexuses, 141.

Phrenology, object of, 120 ; system of
Gall and Spurzheim, 120-122 ; order
of the mental faculties as mapped
by phrenologists of the present day,
122-124.

Phthisis pupillae, a disease of the eye,
212.

Physiologists, general conclusions ar-

rived at by, respecting the modus
operandi of the brain, 119, 120.

Physiology, the province of, 9.

Pia mater, 109,

Pickering, Dr, Chas., classification of
the races of mankind according to,

2,3.
Pineal gland, the, 116.

Pinna, the, 154.

Pituitary process, the, 113; pituitary

membiane, 152.

Plantar arteries, the, 95.

Plantar nerves, the external and in-

ternal, 138.

Plantaris, 73.

Platysma myoides, 53.

Pleura pulmonalis and costalis, 180.

Plexuses, nervous, 106.

Plica semilunaris, 164,

Pneumogastric nerve, the, 129.

Pomum Adami, 177.

Pons Tarini, 113; P. Vaiolii, 114, 116.

Poplitieal artery, the, 94; poplitaeal

vein, 100; poplita^al nerve, the ex-
ternal, 137 ; the internal, 138.

Poplitajus, 73.

Portal system, the, 101.

Portio mollis nerve, the, 129; P. dura
nerve, 128, 160.

Porus opticus, 169.
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Posterior aiiris, 50 ; P, annularis, indi-

cis, and raedii, 08.

Poupart's ligament, Oft.

Pr(!sbyopia, cause of, 175.

I'rior annularis, indicis, and medii, 68.

Processes, the, of the bones of the
cranium, 13-17 ; of the bones of the
tVice, 17-19; of the spine, 22; and
see the Anatomy of the Bones pas-
sim.

Processus cerebelli ad testes, 110.

Profunda, the, 94.

Pronator radii teres and quadratus, 65.

Pronators, the, 66.

Prostrate gland, tlie, 202.

Prostatic plexus, the, 143.

Psoas magnus and parvus, 62.

Pterygoid apophysis, the, 18.

Pterygoideus internus, 51 ; P. externus,
52.

Pubic nerve, the, 137; the pubic re-

gion, 193.

Pulmonary artery and veins, the, 179,
180.

Pulmones, or the lungs, 179.

Puncta lachrymalia, 164.

Punctum lachi-ymale, 163 ; P. aureum,
171.

Pupil, the, of the eye, 171 ; operation
for contraction and obliteration of,

212.

Pyloric orifice, the, 193
;
pyloric valve.

Pyramidal bone, the, 31.

Pyramidalis, 61 ; P. nasi, 49, 50.

Pyramids, the anterior, 118; the pos-
terior, 119.

Pyrifbrmis, 70.

Quadratus menti, 51; Q. lumborum,
62 ; Q. femoris, 70.

Races of mankind, classification of, ac-

cording to Pickering, 2, 3 ; according
to Latham, 3-8.

Rachis, 22.

Radial artery, the, 89 ; the radial nerve,
133.

Radius, the, 30.

Rami, the, of the lower jaw, 19.

Ranine vein, the, 97.

Raphe, the, of the corpus callosum,
114.

Receptaculum chyli, 103.

Recti muscles, the, 165.

Rectum, the, 195.

Rectus capitis anticus major and
minor, 55 ; R. capitis lateralis, ib.

;

R. capitis posticus major and minor,
59 ; R. abdominis, 61 ; R. femoris, 71.

Reil, the island of, 113.

Renal arteries, the, 92 ; renal plexuses,
142 ; renal capsules, 201.

Respiration, the organs of, 176; the
process of, 181 ; physical and che-
mical phenomena of, 181, 182.

Restoration of lost parts, the, 214.

Retina, the, 171.

Retrahens aurem, 50.

Rhinoplastic operation, the, 214.

Rhomboides major and minor, 64.

Rhomboideus, 57.

Ribs, the, 27.

Ring, the abdominal, 47; the crural,

48.

Rotula, 38.

Sacculus laryngis, 178.

Sacral nerves, the, 136; the sacral

plexus, 137.

Sacro-lumbalis. 58.

Sacrum, the, 24.

Salivary glands, the, 190.

Salvatella, 99.

Sapheua nerve, the long, 136.

Saphena veins, the external and inter-

nal, 100.

Sartorius, 71.

Scala tympani, 159.

Scalenus anticus, medius, and posti-

cus, 55.

Scaphoid bone, the, 39 ; the scaphoid
fossa, 154.

Scaphoides, the, 30.

Scapula, the, 28.

Scarification, process of, 204.
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Scarpa, liquor of, 159.

Schindylesis, 12.

Shneiderian membrane, the, 152.

Sciatic artery, the, 93.

Sciatic nerves, the great and lesser,

137.

Sebaceous glands, the, 148.

Sella turcica, 15.

Semicircular bone, the, 30; semicircu-

lar canals, tlie, of the ear, 158.

Semi-membranosus and teudinosus,
72.

Semi-spinalis colli, 58 ; S. dorsi, 59.

Sense, the organs of, 145.

Septum lucidum, 114.

Serratus magnus, 56, 64; S. posticus

superior and inferior, 57.

Sesamoid bones, the, 31, 40.

Shinbone, the, 38.

Shoulder, muscles of the, 64, 68, 69.

Shoulder blade, the, 28.

Sinuses of the cranium, the, 13-16 ; of

the cranial cavity, 97 ; the basal si-

nuses, 98.

Skeleton, the, articulations of the hu-
man, 11 ; number of bones in, 13.

Skin, office and structure of the, 145,

146.

Smell, the organ of, 150.

Soemmering, the foramen of, 171.

So! as us, 73.

Solar plexus, the, 141.

Spermatic arteries, the, 92 ; the sper-

matic plexus, 142.

Spermatic region, the, 193.

Sphenoid bone, the, 15.

Sphincter palpebrarum, 50 ; S. oris, 51

;

S. ani externus and internus, 62.

Spina trochlearis, 14 ; S. mentalis in-

terna, 19.

Spinal cord, the, 110 ; the spinal nerves-,

131.

Spinalis colli and dorsi, 58.

Spine, special anatomy of the, 22-20 ;

articulations and ligaments of the,

24-26.

Splanchnic nerves, the, 141.

Splanchnology, 11, 183.

Spleen, the, 198.

Splenic plexus, the, 142.

Splenius, 58.

Spurzheim, phrenological system of,

120-122.

Squamous portion of the temporal
bone, the, 10.

Stapedius, 156.

Stapes, 156.

Steno, the duct of, 185, 190.

Sterno-cleido-mastoide us, 53.

Sterno-hyoideus, 53; S. thyroideus, ib.

Sternum, the, 26.

Stomach, the, 193.

Stone in the bladder, operation for,

219.

Stylo-hyoideus, 54 ; S. glossus, ib. ; S.

pharyngeus, il).

Subclavian arteries, the, and their con-
tinuations, 85-89.

Subclavian vein, the, 99.

Subclavius, 56, 64.

Subcutaneous cellular tissue, the, 149.

Subfingual gland, the, 190.

Submaxillary gland, the, 190.

Submental vein, the, 97.

Sub-scapularis, 64.

Succus intestinalis, 196,

Sudoriferous glands, the, 148.

Sulcus longitudinalis, and transversalis

or coronalis, 77.

Supercilia, 102.

Superflcialis colli, 132.

Superior auris, 49.

Supinator radii brevis and longus, 67.

Supinators, the, 60.

Supra-orbital vein, the, 96.

Supra-renal plexuses, the, 141.

Supra-spinatus, 04.

Surgery, the province of, 203; prelimi-
naries to surgical operations, ib.

;

brief notice of the principal varie-

ties of operations, 203-219.

Suspensorius testis, 01.

Sutui-a vera, notha, &c., 11 ; S. cruen-
ta, &c., 205, 200.

Suture, the frontal, 14, 20 ; the coronal,

&c., 20.

Sutures, the diflerent kinds of, 205, 206.
Sweetbread, the, 198.

Sylvius, the fissure of, 113.

Sympathetic nerves, the, 138.

Symphysis pubis, 41.

Synarthrosis, 11.

Syndesmology, 10, 11.

Syninesis pupillae, a disease of the eye,
212.

Synovial membrane, the, 13; and see
the Articulations generally.

Systole, 79.

Tsenia semicircularis, 115.

Taliacotian operation, the, 214.

Tarsal cartilages, the, 163.

Tarso-metatarsal articulations, 44.

Tarsus, the, 39 ; articulation of the
bones of, 43.

Teeth, the, 187, 188 ; the extraction of,

214.

Tela muscularis, 44.

Temporal bones, the, 16 ; temporal ar-

tery, 83 ; temporal vein, 97.

Temporalis, 51.

Teudo oculi or palpebrarum, 163.

Tendons, general view of the nature,
composition, &c., of, 45, 46.

Tensor tarsi, 49, 50; T. vaginae femo-
ris, 71 ; T. tympani, 156.

Tentorium cerebelli, 108.

Teres major and minor, 64.

Thalamus, the optic, 115.

Thigh, the, 37 ; muscles of, 71, 72, 75.

Thoracic aorta, the, 89 ; the thoracic
duct, 103.

Thoracica acroraialis, 87.

Thorax, bones of the, 26, 27 ; articu-

lations and ligaments of, 27, 28;
muscles of the anterior and lateral

parts of the, 55, 56.

Thymus body, the, 181.

Thyroid axis, the, 86.

Thyroid body or gland, the, 180.

Thyroid cartilage, the, 177.

Thyroid veins, the inferior, 98.

Tibia, 38.

Tibial arteries, the anterior and pos-
terior, 94.

Tibial nerve, the posterior, 138.

Tibialis anticus, 72 ; T. posticus, 74.

Tissue, cellular, 10; areolar, 147; sub-
cutaneous cellular and adipose, 149.

Tissues, the, or elements of the body,
10.

Toes, the, 40.

Tongue, the, 186 ; method of extirpa-

ting portions of, 216.

Tonsils, the, 190.

Torcular herophili, 97.

Touch, the sense of, 145.

Trachea, the, 178.

Tracheal veins, the, 98.

Tracheio mastoideus, 58.

Tragus, 154,

Trausversalis, 61 ; T. colli, 58 ; T.

perinaei, 03 ; T. pedis, 75 ; T. faciei,

97.

Trapezium, the, 31.

Trapezius, 57, 04.

Trapezoides, the, 31,

Trecharthrosis, 12.

Trepanning, the operation of, 208.

Triangularis oris, 50 ; T. sterni, 50.

Triceps extensor cubiti, 65 ; T. abduc-
tor femoi-is, 72.

Tricuspid valve, the, 79.

Trifacial nerves, the, 128.

Trigemini nerves, the, 128.

Trochanters, the, 37.

Trochlea, 29.

Trochleator, 127 ; the trochleator mus-
cle, 100.

Trunk, bones of the, 22-24; the arte-

ries of, 85 et seq.

Tuber ischii, 35; T. cinereum, 113.

Tubercula quadrigemina, 110.

Tuberculum Loweri, 78.

Tunica sclerotica, 169 ; T. serosa, 171.

Tympanic plexus, the, 160.

Tympanum, the, 155 ; muscles of the,

156.

Ulna, the, 30.

Ulnar artery, the, 88 ; the ulnar nerve,

133.
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Unciform bone, the, 31,

Ungiiifoim bones, the, 18.

Ureters, the, 201,

Urethra, Ihe, 202.

Urinary orgmis, the, 200,

Urine, the constituents of, 202.

Uterine arteries, the, 93; the uterine

plexus, 143,

Uvea, the, a pigment of the iris.

171.

Uvula, the, 189,

Vaginal arteries, the, 93.

Vaginie tendinum mucosie, 4G.

Vagus nerve, the 129.

Valves, the, of the heart, 78-80.

Valvuia Thebesii, 78.

Valvulac conniventes, 196.

Vas efferens and inferens, 201.

Vasa brevia, 91 ; V. eflferentia and in-

ferentia. 102.

Vascular system, the, 7G.

Vastus externus and inlernus, 71.

Veins, the, distinction between, and
arteries, 76; structure of, 95, 96:
of tiie head and neck, 96-99; of the
superior extremities, !)9, 100; of the
interior extremities, 100, 101 ; of the
eye, 166.

Velum interpositum, 11.'); V. pendu-
lum, 185, 189.

Vena cava, the superior, 98 ; the in-

ferior, 101.

Vena porta. 101.

Vena? innominata.'. 98.

Venesection, process of, 204,
Ventricle, the, of ti\e larynx, 178.

Ventricles, tlie, 77, 79 ; of the brain,
114-118,

Vertebras, the, of the spine, 22, 23

;

the lumbar and cervical, with their

processes, 23, 24.

Vertebral artcrv, the, 86; vurlebrul
veins, 98,

Vesica urinaria, 201.

Vesical arteries, tiie, 93 ; ihc vesical

plexus, 143.

Vesicui.'ir plexus, the, 143.

Vieussens, the valve of, 1 Ki.

Villi, the, of the rectum, 196.

Vision, th(! optical principles of, e.\-

plained, 172-175.

Vitreous humor, the, 172.

Voice, the organs ol, 176.

Vomer, the, 18.

Willis, the circle of, 86.

Wounds, the sewing up of, '20'), 206.

Wrist joint, the, 33.

Zygomatic bones, the, 18.

Zygomaticus major, 49 ; Z. minor, 49,

50.
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