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ADVERTISEMENT.

The scientific publications of the National Museum consist of two

series—Proceedings and Bulletins.

The Proceedings, the first volume of which was issued in 1878, are

intended primarily as a medium for the publication of original papers

based on the collections of the National Museum, setting forth newly
acquired facts in biology, anthropology, and geology derived there-

from, or containing descriptions of new forms and revisions of limited

groups. A volume is issued annually or oftener for distribution to

libraries and scientific establishments, and, in view of the importance

of the more prompt dissemination of new facts, a limited edition of

each paper is printed in pamphlet form in advance. The dates at

which these separate papers are published are recorded in the table

of contents of the volume.

The present volume is the fifty-first of this series.

The Bulletin, pubhcation of which was begun in 1875, is a series

of more elaborate papers, issued separately, and, like the Proceedings,

based chiefly on the collections of the National Museum.
A quarto form of the Bulletin, known as the "Special Bulletin," has

been adopted in a few instances in which a larger page was deemed
indispensable.

Since 1902 the volumes of the series known as "Contributions from
the National Herbarium," and containing papers relating to the

botanical collections of the Museum, have been published as Bulletins.

Richard Rathbun,
Assistant Secretary, Smithsonian Institution, in

charge of the United States National Museum.
March 12, 1917. ^
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Acerates fractifcr 278

Achrysocharella acuminaticomis 50

americana 41

Achrysocharis kansensis 42

Achrysocharoides titiani 42

Acrophyma frigidula 222

Adalia bipunctata 634

Adiantites gracillimus 290

Agelena californica 68

Aglaja carpenteri 617

traskii 612

Agrotis rosifunda 9

Alaska, a Lower Jurassic flora from the upper
Matanuska Valley 451

new mollusk of the genus Pisidium

from, with field notes by G. Dal-

las Hanna 475

"Albatross," United States fisheries steamer,

the Japanese Macrouroid fishes collected by
the, in 1906 135

Albatrossia pectoralis 161

Alectrion catallus 576

cerritensis 576

cooperi 576

dentiferus 576

escalae 576

exsarcus 576

fossatus 575

gayii 576

goniopleura 576

grammatus 575

insculptus 576

limacina 577

luteostoma 577

mendicus 576

miser 576

moestus 576

nodicinctus 576

577

676

perpinguis 576

planicostatus 576

polistes 577

rubricatus 576

(Schizopyga) califomianus 576

taeniolatus 576

townsendi 576

tschudii 576

versicolor 576

Page.

Alectrionidae, summary of the mollusks of

the family, from the west coast of America

.

575

Alepidophora pealei 93

Aleurocanthus bambusae 337

banksiae 339

calophylli 340

citriperdus 342, 398

criticolus 341

dissimilis 342

hirsutus 343

magniferae 315

nubilans 347

piperis 348

serratus 349

spiniferus 351

spinosus 352

t-signatus 353

voeltzkowi 355

woglumi 355

Aleurocybotus graminicolus 357

setiferus 357

Aleurodes banksiae 339

bergii 437

criticola 341

eugeniae 421

var. aurantii 408

floccosa 403

fodiens 415

gelatinosus 388

graminicola 357

horridus 403

longlcomis 359

marlatti 361

olivinus 363

quercus-aquatieae 395

sacchari 437

Simula 373

spinifera 351

T-signata 353

Aleurolobus barodensis 359

fla\'us 360

marlatti 361

olivinus 363

philippinensis 369

setigerus 372

similus 373

sohtarius 377

taonabae 377

Aleuroparadoxus iridescens 379

punctatus 380

Aleuroplatus (Aleuroplatus) berbericolus 383

cockerelli 384

coeocolus 385

coronatus 386

ficus-rugosae 387

gelatinosus 388
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Aleuroplatus (Aleuroplatus) incisus 388

myricae 389

oculiminutus. .

.

390

oculireniformis. 391

ovatus 392

pectiniferus 393

plumosus 394

quercus-aquat-

icae 392

sculpturatus . .

.

396

translucidus ... 397

validus 398

variegatus 399

vinsonioides 400

cockerelli 397

euryae 387

(Orchamus) mammaeferus 400

Aleurothrixus (Aleurothrixus) aepim 402

floccosus 403

howardi 401,404

porteri 404

floccosus 403

howardi 404

(Philodamus) interrogationis

.

405

porteri 404

Aleyrodes barodensis 359

calopliylli 340

citri 408

citrifolii 412

croceata 405

fij iensis 431

fodiens 405

gelatinosus 388

howardi 404

iridescens 379

kirkaldyi 416

nubifera 412

piperis 405

spinosus 352

tokyonis 423

vinsonioides 400

voeltzkowi 355

Aleyrodinae, white flies of the subfamily, a

contribution to our knowledge of 335

Alnus cordata 264, 290

praecordata 264

Alunite, psilomelanite, and titanite, notes on

.

81

Amauropsis ocalana 519

Amblystegium irriguum 546

Amelanchier peritula 273

typica 290

Ammodiscus incertus, var. discoideus 652

Amphidasys antennatissima 29

Ampullina solldula 318

streptostoma 519

Anacraga gugelmanni 34

Anapalta baptopennis 32

Andrews, Hazel, and T. D. A. Cockerell.

Some diptera (Microdon) from nests of ants 53

Andromeda delicatula 286

rhomboidalls 279, 290

Aneristus ceroplastae 482

Anina spoliata? 271

Anomalina polymorpha, var. cervicomis 662

siphonifera 662

Antigona(afi.)caesarina 500

Ants, some diptera (Microdon) from nests of. 53

Page.

Anysis australiensis javensis 483

Apiciaanadis 25

commota 25

mesenterica 26

myandaria 25

porrigaria 25

volcanica 26

yssone 26

Aprostocetus canadensis 132

Arachnida, report on, collected by Messrs. Cur-

rie, Caudell, and Dyar in British Columbia. 67

Araeoptera vilhelmina 18

Area ( Byssoarca) protracta 490

cuculloides 490

(Scapharea) staminea 603

staminea 604

subprotracta 490

Archnocoris trinitatis 232

panamensis 232

Arcoperna filosa 495

inflata 494

Arcturides cornutus 571

Arcularia complanata 577

crebristriata 577

e.xilis 578

iodes 577

luteostoma 577

major 577

nodulifera 577

paposana 573

scabriuscula 577

tegula 577

tiarula 577

xanthostoma 577

Argyrothelaira froggattii 311

Arionta carpenteri 617

traskii 612

Arlstolichia crassifolia 268

mortua 268

williardiana 268, 290

Asemantoideus dubius 483

Astarte (Ashtarotha) vaughani 605

distans 606

(distans var? ) floridana 606

glennl 606

Atractocerops 307

ceylanica 307

Attelabus coryli 464

Attus palustris 72

Aulacites 102

bradleyi 102

secundus 102

Axinaea mississippiensis 491

Baker, A. C, and A. L. Quaintance. A con-

tribution to our knowledge of the white

flies of the subfamily Aleyrodinae (Aleyro-

didae) 335

Baniana lodeber 20

Banks, Nathan. Report on Arachnida col-

lected by Messrs. Currie, Caudell, and Dyar
in British Columbia 67

Banksites lineatus 268, 290

Barbatia (Calloarca) cuculloides 490

Bartsch, Paul. The Califomian land shells

of the Epiphragmophora
traskii group C09

Two new land shells from the
Western States 331
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Bathygadus antrodes 142, 149, 152, 153

bowersi 142, 153

cottoides 142, 148, 153

favosus 1 42

filamentosus 142, 149, 151

furvescens 142

garretti 142, 149, 151

macrops 142, 149, 151

melanobranchus 142, 148

micronema 142

nipponicus 142, 151, 152

sulcatus 142, 149, 151

Bathysiphon flavidus var. giganteus 651

papyraceus 651

rufescens 651

Bergroth, E. New and little-known heterop-

terous hcmiptcra in the United States

National Museum 215

Betula deltoides 263, 290

florissanti 264, 290

truncata 263, 290

Bittium siliciiun 510

Boeotarcha lithocymalis 36

Boving, Adam. A generic synopsis of the

coccinellid larv® in the United States

National Museum, with a description of

the larva of HjTjeraspis binotata Say 621

Brachionus bractea 532

lamellaris 531

ovalis 539

patella 531

Brachiopods, new, of the genus Spirifer, from

the Silurian of Maine 73

Brachyacantha ursina 630

Brachyostracon mexicanus 115

British Columbia, Arachnida collected by
Messrs. Currie, Caudell, and Dyar in 67

Brunswickia 329

dubia 329

Bryomima continentis 11

oziphona 11

Buccinum arcularia 575

elegans 575

papillosum 575

pristis 579

serratum 579

Bumelia florissanti 290

Bursa victrix 507

Byssoarca lima 490

Caenocharis rhadinaria 30

Calandrites defessus 105

hindsi 105

Calidota clarcana 7

divina 7

California, land shells from, of the Epiphrag-
mophora traskii group 609

Callopsiodes t hinballa 27
Calyptraea (Trochita) trochiformis 518
Carcilia (Trichomagdalis) atrata 467

conspersa 467
Cardita (Carditamera) shepardi 496

shepardi 496
Cardium bowdenense 499

eversum 498
glebosum 498
globosum 498
(Laevicardium) 499
muricatum 499

Page.
Cardium (Trachycardium), species indeter-

minate 499

Carduus florissantensis 267

Caria rabatta i

Carpinus attenuata 263

fratema 263,291

Carpites lignatus 291

pealei 291

Carpolithes macrophyllus 289

Casanowicz, I. M. Paraphernalia of a Korean
sorceress in the United States National Mu-
seum 591

Casbia alteraria 25
Cassia fischeri 277

Cassis globosa 508

(Phalium) globosum 508

sulcifera 508
Caudell, A. N., Arachnida collected by, in

British Columbia 67
Celastrinites elegans 281

Celastrus fraxinifolius 280, 291

greithianus 281

lacoei 281,291

Celtis mccoshii 266
Cerathosia opisthochra 17

Cercis parvifolia 276, 291

truncata 276
Cerithiopsis diagona 516

Cerithium cookei 513

corallicolum 514

eutextile 515

georgianum 515

halense 512

insulatum 516

mascotianum 512

muscarum 516

siUcifiuvium 511

vaginatum 515

vaughani 513

Cetonurus acutirostris 145

anatirostris 145

aratrum 145

argentatus 145

chilensis 145

commutabilis 145

crassiceps 145

doryssus 145

flabellispinis 145

globiceps 146

japonicus 145

kermadecus 145

macrorhynchus 145

microps i46

occa 145

parallelus 145

platorhynchus 145

productus 145

quadricristatus 145

robustus 146

taUsmani 145

tokiensis 145

Chaetonodexodes rafaeli 322

Chalcamistis autoplusia 17

Chalia zacualpania 35

Chara . glomerata 291

Charadra patafex 19

oligarehia J9
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Cheiloneurella binotativentrls

Cheiloneuromyia javensis

Chilocorus bivulnerus

cacti

renipiistiilatiis

Cliilosia miocenica

sepiiltula

Chilostomella grandis

Chiiono bainbridgensis

Chironomus scudderiollus

Chloropteryx jalapata

Choctawhatchee marl, molliisks of the tj7)e

locality of tlie

Choloepus hoflmanni

Chrostosoma tabascensis

Chrysoeharomyia oecidentalis

Cirrospilus fla\aciiictus

CladopWebis hirta

Clemensia holocerna

Closterocerus utahensis californicus

cincinnatus

Clublona paciflea

Cnemodes maculimargo
Cnephalogonia

Cobubatha ipilla

munna
CoccLnella repanda

sanguinea

variabilis

Coccinellid larvae in the United States Na-
tional Museum, a generic synopsis of the,
with a description of the larva of Hyperaspis
binotata Say

Coccophagus javae

javensis

Cockerell, T. D. A. Some American fossil in-

sects

and Hazel Andrews.
Some diptera (Micro-

don ) from nests of ants

.

Coelorhynchus.

anatirostris

aspercephalus

australis

canus

caribbacus

coelorhynchus

innotabilis

japonicus

jordani 144, 17c

kishinouyei
144,170,173J

macrorhynchus
notatus

parallelus

patagoniae

productus 137

tokiensis

Coenipeta endopolia

Coonocalpe agapetica

Coenomorpha amp la

implexa
Colorado, Florissant Lake beds of, a review of
the fossil plants in the United States Na-
tional Museum, from

Colurus cristatus

Page.
Comptonia insignis 255, 260
Conus consobrinus 502

cookei 502
demiurgus 503
granozonatus 502
species indeterminate 503

stenostomus 503
tortilis 503
vaughani 502

Cookeville, Putnam County, Tennessee, a re-

cently found iron meteorite from 325
Cordylura exhumata 97

vetusta 97
C'oriarchne versicolor 70

Corj'phaenoides acrolepis 143

aequatoris 144

altipinnis 144, 102

anguliceps 144

ariommus 144

asper 144

awae 144,166

berglax 144

bona^nox 152

boops 143

brevibarbus 143

bucephalus 143

camurus 144

capito 143

carapinus 143

carinatus 144

carminatus 144

einereus 144

dendiculatus 144

dubius 144

femandezianus 143

ferrieri 143

filifer 143

guentheri 144

hextii 144

holotrachys 144,164

hoskynii 144

hyostomus 137, 144, 166
ingolfi 144
latinasutus 144
leptolepis 143
lepturus 144

leucophaeus 144

liocephalus 143
liraticeps 144
longicirrhus 144
macrolophus 144
marginatus 143,164,166,168
mediterraneus 143
microps 144, 166
misakius 194
murrayi 143
nasutus 144,164,165,168,201

orthogrammus 144
paradoxus 143
rudis 144
nipestris 138,143
serrulatiis 144
serrulus 144
Simula 104
simulans 143
spinulosus 143
sublaevis 144

205
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Corjrphaeiioides whitsoni 143

wood-masoni 144

Cotinus fratema 270

Crabyzos longicaudatus 571

Crambus clialcostomus 36

harpipterus 36

Crassatellites mississippiensis 496

paramesus 495

Crataegus 276

acerifolia 273, 274, 275

acutiloba 255, 275

acutilobus 260

lesquereuxi 273, 275

Cratotechus larvanim 51

smerinthi 51

ungularis 51

Cretonurus crassiceps 207

globiceps 20S

microps 208

robustus 207, 208

Cristatithorax latiscapus 481

Cristellaria bradyi 659

calcarata 657

costata 659

var. multicosta 658

subdecorata 658

sublaevis 659

cultrata, var. decorata 656

dorso-eostata 659

expansa 658

var. planulata 658

helicina 660

hellcinoides 661

itaUca 661

var. acuto-carinata 661

orbicularis, var . papillata 657

subcarinata 657

subumbonata. .

.

657

paucieostata 660

rotulata, var. umbonata 656

submamilligera 657

tumido-costata 660

var . labyrinthica.

.

660

Crustaceans, parasitic isopod, a new genus

and three new species of 569

Cr\'ptolaemus montrouzieri 631

Ctenophyllum angustifolium 453, 458

Curculio daviesii 468

Curinus coeruleus 637

Currie, Rolla P., Arachnida collected by, in

British Columbia 67

Cushman, Joseph A. New species and varie-

ties of foraminifera from the Philippines
and adjacent waters 651

Cyclammina canccllata 653

compressa 653

pauciloculata 653

Cycloneda abdominalis 634

Cyclosa conica 70

CylLndrostethus quadrivittatus 237
Cymatium cecilianum 507
Cymatophora specifica 24

sudella 24

CjTiomacrurus prieri 143

Cytherea caesarina 500

Cytisus florissantinus 277, 291

modestuiJ 275, 289, 291

Page.

Dalbergia coloradensis 278, 291

cimeifolia 278

minuta 277, 291

polyphilla 278

Dall, William Healey. A contribution to

the invertebrate

fauna of the Oligo-

cene beds of Flint

River, Georgia 487

Summary of the

mollusks of the

family Alectrio-

nidae of the west
coast of America.. 575

Danielsiella lOO

priscula lOO

Datana holoporphjTa 23

Dejeaniopalpus texensis 312

Delthyris elevata 73, 75

Dendrophyra attenuata 652

Dendryphantes militaris 71

octavus 72

Dentalium ladinum 522

Dermacentor venustus 72

Dermestes pulicaruius 463

Dialeurodes citri 405

citrifolii 405

(Dialeurodes) citri 408

citrifolii 412

fodiens 415

kirkaldyi 416

radiipuncta 418

tricolor 419

(Dialeuronomada) dissimilis 424

(Dialeuxoplata)townsendi 436

( Dialeuropora) decempuncta 434

(Gigaleurodes) buscki 428

cerifera 427

maxima 429

struthanthi 430

(Rabdostigma) radiilinealis 425

(Rachisphora) fijiensis 431

rutherfordi 432

trilobitoides 433

(Rusostigma) eugeniae 421

radiirugosa 421

tokyonis 423

Diastema georgiana 510

Diatraeophaga striatalis 320

Dichocera orientalis 307

Dichoceropsis 307

Dictophyllum nilssoni 454, 455

rugosum 455

Dictyna pictus 68

sublata 68

Dieconeura mazona 100

Diospyros brachysepala 285, 286

cuspidata 262, 291

prlncetonia 285

Diplodonta radiata 607

waltonensis 606

Dipoena tibialis 68

Diptera from nests of ants 53

Ditomotarsus punctiventris 224

Dodonea, species 276

Dolloa longifilis 159
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Page.

Dolophilus aequalis 99

praemissus 98

Drassodes robustus 67

Dryopteris scansa 246

Dyar, Harrison G. Arachnida collected by,

in British Columbia ... 67

Descriptions of new
lepidoptera from

Mexico 1

Dysodia hypothyris 34

Eaaustralis 220

Echinomyia flavopilosa 314

rufoanalis 315

Eisonyx (Eumononycha) opaca 473

picipes 472

Empis florissantana 92

perdita 92

Entedon occidentalis 48

Eois panerema 30

Epeira angulata 69

displicata 70

foliata 69

nordmanni 70

patagiata 69

trifolium 69

Epidexiopsis orbitalis 308

Epilachna borealis 636

corrupta 636

Epipliraginophora carpenteri 617

cuyamacensis 610

avus 610

cuyamacen-

sis 611

venturensis 611

petricola 612

Epiphrogmophora traskii group, Californian

land shells of the 609

traskii 609, 612

carpenteri 617

coelata 617,618

coronadoensis 617

cuyamacensis 611

major 612

phlyctaena 618

proles 616

saucius 612

subspecies? 619

traskii 612

tularensis 615

tularica 615

verna 612

zechae 615

tudiculata 609

Episilia pursogramma 9

Epitoniuni? dubiosum 506

Epitrastichus ibseni 484

lecanii 484

punctatifrons 128

semiauraticeps 127

Eprhopalotus purpureithorax 49

Eriocampoides micrarche 104

revelatus 104

Eriopyga complexens 13

desiota 13

milio 15

nisio 15

ratelusia 15

Page.

Eriopyga rea 14

rhodohoria 13

rubifer 14

simplex 14

tebota 13

umbrifer 15

Eriphioides fastidiosa 5

Eiiacidalia nitipennis 31

Euchlanis dilatata 532

pyriformis 549

Eucleaagchistropha 34

immundara 33

lamora 34

poasica 34

Eucyrotophloeba rhois 316,317

Eudamus hyster 3

Eulophidae, descriptions of miscellaneous

North American Chalcidoid hymenoptera
family 39

Eulophidae, new North American hymenop-
tera of the family 125

Eumichtis chlorosticta 10

Eupelmus albocinctus 130

Euptilopareia 319

Euryischia shakespearei 483

Eurymenida vallicola 217

Euryopis funebris 68

Eustroma phylaca 31

Euthera manii 322

Eutheropsis 322

Euxoa tetratopis 9

ExeUs mundaria 30

Exochomus cubensis 637

Exophthalmodes 464

Fagopsis longifolia 265, 281

Fagus longifolia 265

Fauna, invertebrate, of the Oligocene beds of

Flint River, Georgia 487

Fieus florissantia 267, 291

haydenii 267, 291

Fishes, Japanese Macrouroid, collected by the

United States steamer " Albatross "in 1906,

report on 135

Flies, muscoid, new genera and species of 299

Flies, white, of the subfamily Aleyrodinac, a

contribution to our knowledge of the 335

Flint River, Georgia., Oligocene fossils of 487

Florida, Lake Okechobee, a newly found me-
teorite from 525

Florissant Lake beds of Colorado, a renew of

the fossil plants in the United States Na-

tional Museum from the 241

Florissantia 270

physalis 270,291

Foraminifera from the PhiUppines and adja-

cent waters, new species and varieties of. .

.

651

Formicophania elegans 322,323

Fossil insects, some American 89

Fossil plants from the Triassic of Pennsylva-

nia 327

in the United States National

Museum from the Florissant

Lake beds of Colorado, with

descriptions of new species

and list of type specimens. .

.

241

Fossils, Oligocene, from Flint River, Georgia. 487
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Fraxinus abbreviata 291

heeri 291

libbeyi 285,291

mespilifolia 291

ungeri 286,291

Fusinus nexilis 505

Fusus (Chrysodomus) nexilis 505

Gadomus colletti 149, 153, 154

melanopterus 149

multifilis 149,151,154

Gayenna paciflca 67

Genioceras chrysopae 132

Georgia, Flint River, Oligocene fossils from. . 487

Georgia, Whitfield County, meteoric irons

from 447

Gilbert, Charles Henry, and Carl L. Hubbs.

Report on the Japanese Macrouroid fishes

collected by the United States fisheries

steamer "Albatross" in 1906, with a syn-

opsis of the genera 135

Girault, A. A. Descriptions of miscellaneous

North American chalcidoid

hymenoptera of the family

Eulophidae 39

New Javanese chalcidoid hy-

menoptera 479

New North American hy-

menoptera of the family

Eulophidae 125

Globigerina aequilateralis, var. involuta 662

Glycymcris cookei 490

mississippiensis 491

Glyptodon asper 110, 111

petaliferus 107

Glyptostrobus europaeus 249

ungeri 248

Gonia 306

Gouldia californica 579

Grapsicepon edwardsii 570

Grucia monacheicauda 6

Gymnoerycia rubra 313

Gyrophlebia, longicollis 100

Hanna, G. Dallas. A new mollusk of the

genus Fisidium from Alaska, with field

notes by 475

Haplophragmoides sphaerilooulum 652

Harring, Harry K. A revision of the rotato-

rian genera Lepadella and Lophocharis

with descriptions of five new species 527

Hay, Oliver P. Descriptions of two extinct

mammals of the order Xenarthra

from the Pleistocene of Texas 107

Hay, W. P. A new genus and three new
species of parasitic isopod crusta-

ceans 569

Hedera marginata 291

Hegeropinus corticaUs 227

Helix carpenteri 609, 617

franki 612

ramentosa 618

traskli 612

Hemichroa eophila 103, 104

Hemihyalea euornithia 6

nimbipicta 6

rhoda 7

hidalgonis 7

Hemiptarsenoideus americanus 47

Hemiptera in the United States National

Museum, new heteropterous 215

Henlcocephalus cooki 232

Heterolocha authades 28

parathesa 28

Hlndsla perideris 579

Hippodamia ambigua 634

convergens 634

Homolagoa tritogramma 16

Homolophus biceps 72

Hubbs, Carl L., and Charles Henry Gilbert.

Report on the Japanese Macrouroid fishes

collected by the United States fisheries

steamer "Albatross" in 1906, with a syn-

opsis of the genera 135

Hydrangea bendirei 269

florissantia 269

subincerta 269

Hydroeciodes cirramela 12

pexinella 12

ruxis 12

Hylesia omeva 4

Hymenocephalus 186

antraeus 145

aterrimus 145

cavemosus 145

heterolepis 145

italicus 145

lethonemus 145

longibarbis 145

longiceps 145

longipes 145

papyraceus 145

striatissimus 145

striatulus 145

torvus 145

Hymenomima dogninana 29

subnigrata 29

Hymenoptera, new Javanese chalcidoid 479

new North American, of the

family Eulophidae 125

of the family Eulophidae, des-

criptions of miscellaneous

North American chalcidoid 39

Hyperaspis binotata Say, a generic synopsis

of the CoccinelUd larvae in the United
States National Museum 621

Hyperteles blastophagi 128

Hypnum brownii 245, 291

haydenii 249, 292

Hypoderma ascarides 89,91

lineata 91

novis 91

Hjrpopygiopsis splendens 300

Hyptiotes cavatus 68

Hystrichode.xia aurea 303

Ideoroncus obscurus 72

lesta adulcia 37

morobe 37

Ilex grandifolia 292

knightiaefolia 280, 292

microphylla 280, 292

pseudi-stenophylla 280, 292

quercifoUa 292

rigida 280,292

subdenticulata 292
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Dyanassa obsoleta 578

Infundibulum trochiformis 518
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DESCRIPTIONS OF NEW LEPIDOPTERA FROM MEXICO.

By Harrison G. Dyar,

Custodian of Lepidoptera, United States National Museum.

This is the fifth paper describing new species of Lepidoptera from
Mexico.^ The Museum is indebted, as before, to Messrs. Roberto

MiiUer and WilHam Schaus for the material, also to Mi\ B. Preston

Clark for many fine things from a fresh region, and for one species to

Mr. W. D. Kearfott.

The present paper comprises 111 new species, 3 new subspecies, 7

new genera, reference to the synonymy of one previously known
species and one synoptic table.

Superfamily PAPILIONOIDEA.

Family RIODINIDAE.

Genus CARIA Hubner.

CARIA RABATTA, new species.

Wings with fulvous ground showing, the veins smoky-lined; basal,

medial and terminal areas smoky, making the ground spotted; five

hues of black spots across the wing between the veins, the fourth row
becoming elongate, the fifth submarginal and round ; a few leaden blue

scales in the black marks, especially on the discal cross-vein and
fourth row. Hind wing similar, with a hne of leaden scales margi-

nally beyond the last row of spots. Beneath dark fulvous, the inner

area of both wings fuscous; black spots distinct and marked with

metallic leaden, the basal rows somewhat confused. Expanse, 24

mm.
Type.—^o. 18824, U.S.N.M.; Sierra de Guerrero, Mexico, No-

vember, 1913 (R. Muller).

IPIDECLA, new genus.

In SticheVs Table i^ SC dreiastig; SC 1 weit vom ZeUende ausge-

hend, mit C nicht verbunden.

I The fourth paper is in the Proceedings United States National Museum, No. 2045, vol. 47, 1914, pp.
365-409, where references to earlier papers are given.

»Gen. Ins.,fasc. 112X, 1910, p. 14.
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Fore wing with vein 2 from near middle of cell; 3 and 4 approxi-

mate at lower angle; cell closed; 5 from middle of cross-vein; 6 at

apex of cell; 7 and 8 absent; 9, 10, 11, free on the cell. Hind wing
with the cell open; 5 from the middle of the obsolete cross-vein; 6

and 7 from the apex of the cell; 8 curved at base widely separate.

Palpi with the second joint obHque; third porrect, lanceolate.

'Type of the genus.—Ipidecla miadora, new species.

IPIDECLA MIADORA, new species.

Above gray-black, the basal half of fore wing and all of hind wing
washed with blue-gray. Below bluish gray, veins of hind wing black;

a patch at costa, base of hind wing and smaller one or fore ^ving

bright orange. Expanse, 22 mm.
Type.—Female, No. 18825, U.S.N.M.; Sierra de Guerrero, Mexico,

July, 1913 (R. Muller).

Family LYCAENIDAE.

Genus THECLA Fabricius.

THECLA ARINDELA RINDE, new subspecies.

Fore wing black; a broad metalUc greenish blue area over the lower

half of the cell to iimer margin, extending outward roundedly to near

tornus. Hind wing of the same blue, with a black border, broadest

at the apex and running along the iimer margin; a black line along

the lower half of the margin with long scales at the anal angle; tail of

vein 2 long, white-tipped. Beneath dull ash gray, sUghtly brownish;

on fore wing a single band from costa to vein 2, blackish, white-edged

without; a httle irregular; on hind wing, faint dark specks subbasaUy
above cell; outer line broken into segments, that between veins 4-5

outward, between 2-3 much outward, but continues thence to the

inner margin, in-angled at veins 1-2; a subterminal silvery powdered
band; a black spot at tornus and small submarginal red, black-centered

ocellus between veins 2-3 ; a marginal black and white hue. Expanse,
34 mm.

Type.—No. 19251, U.S.N.M.; Sierra de Guerrero, Mexico, Decem-
ber, 1910 (R. MuUer).

THECLA SYNCELLUS SIERRAE, new subspecies.

Light blue above, fore wing blackish along costa, margin and
broadly apically. Hind wing with the veins dark and the margin
very narrowly so; black submarginal spots between veins lc-2, 2-3;

a black terminal hue; tails black with white tips, the one at the end
of vein 2 long. Below pale gray; fore wing with sUghtly obhque Hue
from costa to vein 2, gray within, whitish without. Hind \ving vnth.

an outer irregular, similarly colored hne, the segment between veins
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3-4, retracted, forming a bluntW on veins Ic and a submarginal gray
line with whitish shadings; a bluish spot at anal angle preceded by
white and a spot between veins 2-3. Expanse, 29 mm.

TyjJe.—^o. 19252, U.S.N.M.; Sierra de Guenwo, Mexico, Jan-
uary, 1913 (R. Miiller).

THECLA SYVEX, new species.

Fore wing black; shaded with deep blue below cell nearly to

margin; a large black stigma m the cell with a fainter area of raised

scales beyond it toward costa. Hind wing black at costa, overspread
with bright blue below; long tail at vein 2 white-tipped; an area of

long scales at anal angle. Below, blackish gray; fore wing with a
white band from costa to vein 2, then angled inward across sub-
median space; margin washed with white especially on costa half.

Hind wing with a central white band that becomes expanded and
triplicate across the end of the cell, curved below vein 2 and dislocated

twice, but not forming a W. Margin broadly shaded with whitish,

relieving small dark submarginal dots above; a red spot with black
pupil between veins 2 -3 rather far from margin. A small double red
spot at anal angle; a marginal black line relieved by white at anal

angle. Expanse, 27 mm.
Type.—Male, No. 19253, U.S.N.M.; Presidio, Mexico, December,

1913 (R. Miiller).

THECLA MINNILES. new species.

Black, inner area of fore wing and all of hind wing except inner

margin dull dark blue. Hind wing without tails. Below bright

green; fore wing broadly gray along the inner area. Hind wing with
an outer central line, black within, white without, broken into

irregular curved segments, most retracted between veins 3-4 and
lc-2; a very faint white line at end of cell; a submarginal red spot
between veins 2-3 and one at anal angle, each preceded by a black
line, that at anal angle with some white also. Expanse, 20 mm.

Type.—No. 19254, U.S.N.M.; Sierra de Guerrero, Mexico, July.

1913 (R. Miiller).

Family HESPERHDAE.

Genus EUDAMUS Swainson.

EUDAMUS HYSTER, new species.

Bronzy brown; fore wing with yellow-hyaline spots; one in cell, a

large one between veins 2-3, both square and indented, a small one
below vein 2, these three in a line; a small one between veins 3-4 and
a costo-subapical row of minute confluent dots. Hind wing with
short rounded anal prolongation. Below, fore wmg with spots re-

peated, the ground diversified with pale lilaceous especially submar-
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giiially. Hind wing with a somewhat diffuse white line from costa to

above anal angle, inclosing near its outer border brown spots of the

gi-omid, also between veins 5-6 and 7-8. Expanse, 40 mm.
Type.—No. 19255, U.S.N.M.; Sierra de Guerrero, Mexico, July,

1913 (R. Miiller).

Genus THORYBES Scudder.

THORYBES PAUCIPUNCTA, new species.

Brownish black, the costal fold containing pale brownish scales;

white dots small, punctiform; one in cell, one above vein 2 and

costo-subapical row of three. Frmge of hind wing white except at

apex. Below, hind wing dusted with gray with two submacular

darker curved bands, stopping at anal area. Expanse, 38 mm.
Type.—Male, No. 19256, U.S.N.M.; Sierra de Guerrero, Mexico,

July, 1913 (R. Muller).

Genus AMBLYSCIRTES Scudder.

AMBLYSCIRTES CATAHORMA, new species.

Brown-black, a little bronzy; an oblique black stigma from lower

end of cell, to vein 1 ; nine small yellowish white spots, one in end of

cell, one above vein 1, above vein 2, between veins 3-4, two farther

out beyond end of cell and three costo-subapical. Hind wing Yrith

five small spots in a curved row beyond middle and a faint ouo in

end of cell; fringe whitish. Below, fore wing with costa yellow for

two-thirds, center of v/ing blackish, the rest olivaceous brownish.

Hind wing olivaceous brownish, the spots repeated, white, and some-

what enlarged. Expanse, 30 mm.
Type.—Male, No. 19257, U.S.N.M.; Sierra de Guen-ero, Mexico,

July, 1913 (R. Muller).

Superfamily SATURNOIDEA.

Family SATURNIIDAE.

Genus HYLESIA Hubner.

HYLESIA OMEYA, new species.

Thorax dark brownish, abdomen banded with ocher tufts; wings

pinkish gray; fore wing with two lines, brown, bordered with pinkish

inwardly, straight, the outer a little incurved; discal mark a dark

brown, somewhat annular shade; subterminal lino faint, pale, ex-

curved below and dentate on vein 2. Hind wing with discal ocellus,

dull rosy with broad black ring, thinner on the inner side; an outer

straight dark brown line; a submarginal broad gray shade, indented

at vein 2 and submedian fold. Expanse, 48 mm.
Type.—^Malo, No. 19258, U.S.N.M.; Zacualpan, Mexico. January,

1914 (R. Muller).
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Superfamily BOMBYCOIDEA.

Family SYNTOMIDAE.

Genus CHROSTOSOMA Hubner.

GHROSTOSOMA TABASCENSIS. new species.

Black; a crimson spot at base of patagia and a quadrate one at
base of abdomen dorsally. Beneath, pectus and base of legs washed
with sordid white; venter also white, the terminal segments apically

black. Fore wing hyahne, veins and margins narrowly black, the
apex more broadly so. Hind wing with vein 3 from 2 near margin,
hyahne, veins black, the margin suffused with black. Expanse,
22 mm.

Type.—UoXe, No. 18826, U.S.N.M. ; Teapa, Tabasco, Mexico, Janu-
ary, 1914 (R. Miiller).

Genus ERIPHIOIDES Kirby.

ERIPHIOroES FASXroiGSA, new species.

Near tractipennis Butler, from which it differs in having no white at
base of palpi; a white subdorsal spot on second segment of abdomen
above the sublateral row, and white streaks along the anal area of

hind wing below, showing less distinctly above; no red on back of

head above, but lateral patches in the neck. Shghtly smaller than
tractipennis. Expanse, 37 mm.

Type.—MeXe, No. 18827, U.S.N.M.; Juan Vinas, Costa Rica,
November, 1906 (W. Schaus); allotype, female, presidio, Mexico,
November, 1913 (R. Miiller); paratype, male, Los Amates, Guate-
mala, February 9, 1905.

Family LITHOSIIDAE.

Genus TALARA Walker.

TALARA SYNNEPHELA. new species.

Fore wing gray-white, a clouded black patch above anal angle;
a shght shading subcostally. Hind wing and abdomen blackish.
Hind wing with veins 3-4 stalked. Expanse, 14 mm.

T^/pe.—Male, No. 18828, U.S.N.M.; Teapa, Tabasco, Mexico, Sep-
tember, 1913 (R. Miiller).

GRUCIA, new genus.

Fore wing with vein 2 near middle of cell, 3 from its end, 4-5
stalked, 6 from the apex, 7-9 stalked, 10, 11 on cell, 11 joining 12
at the tip. Hind wing with vein 2 near middle of cell, 3-4 stalked,

5 absent, 6-7 stalked, 8 anastomosing with the cell at basal third.
Palpi short, hairy, not reaching beyond the tongue. Male antennae
prismatically biserrate, cihate.
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Type of the genus.—Grucia monacheicauda, new species.

Near GnamptonycMa Hampson, but withoiit accessory cell.

GRUCIA MONACHEICAUDA. new species.

Dark slaty gray, the hind mng a httle paler; anal tuft ocher.

Expanse, 37 mm.
Type.—Male., No. 18829, U.S.N.M.; Guerrero MUl, Hidalgo,

Mexico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

Genus CLEMENSIA Packard.

CLEMENSIA HOLOCERNA. new species.

Bro%^Ti, a dark brown patch on costa before apex; Unes indicated

by ill-definod brown markings, the subterminal the most distinct,

pale, and forming a wliitish edge to the costal patch. Hind wing
fuscus; anal tuft gray. Expanse, 13 mm.

r^ype.—Female, No. 19259, U.S.N.M.; Teapa, Tabasco, Mexico,

March, 1914 (R. Miiller).

Near C. cemitis Druce, but browner, the costa more strongly bent

before apex, forming a shght prominence.

Family ARCTHDAE.

Genus HEMIHYALEA Hampson.

HEMIHYALEA NIMBIPICTA, new species.

Thorax brown; abdomen rosy red dorsaUy. Fore wing shaded

with black, in the male solidly, except three dorsal dull clay-colorod

patches on costa and a pink dash along middle of inner margin; in

the female the bands faintly cross the wing and the terminal space

is relieved by didly clay color at its inner portion. Hind wing rosy

pink with graj^ brown along costa only. Expanse male, 59 mm.;
female, 64 mm.

Tyj^e.—Male, allotype, female. No. 18830, U.S.N.M.; Guerrero

Mill, Hidalgo, Mexico, 9,000 feet (Mann and Skewes, gift of B. Preston

Clark).
HEMIHYALEA EUORNITHIA, new species.

Thorax brown; abdomen rosy red dorsally. Fore wing pale

buff, semihyahne except on costa and margin; four broad, waved,

smoky black bands, more or less interrupted across the disk, sub-

basal, inner, median and outer; a mark on costa and inner margin

representing subterminal band, leaving a wide clear subterminal

space; termen broadly brown, with inner edge dentate on the veins.

Hind wing hyahne, margin narrowly gray, inner margin broadly

pink. Expanse, 49-54 mm.
Type.—Male, No. 18831, U.S.N.M.; Guerrero Mill, Hidalgo,

Mexico, 9,000 feet (^lann and Skewes, gift of B. Preston Clark);
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paratvpe, male, No. 18831a., U.S.N.M.; Guerrero, Mexico (through

J. Doll).

Nearest to H, daraba Druce.

HEMIHYALEA RHODA Druce.

Phaegoptera rhoda Druce, Ann. Mag. Nat. Hist., ser. 6, vol. 3, 1894, p. 173.

JTemihyaleafuscescens Rothschild, Nov. Zool., vol. 16, 1909, p. 277.

I identify this form by the descriptions of Druce and Hampson,
smce the figure in the Biologia Centrali-Americana (pi. 74, fig. 17)

is apparently misleadmg and mdistinguishable from daraha Druce,

except for the brown thorax, which varies. True rhoda (=fuscescens

Rothschild) is distinguishable from daraba by being gray-brown,

without any pure ocher, wliich appears at the bases of the wings and
m the bands of daraha, even of the more hyaline variations. The
determmations in the collection before me are much mixed.

HEMmVALEA RHODA HIDALGONIS, new subspecies.

Differs from rlioda m havmg the pale bands sliglitly marked on
both costa and umer margin, faintly traceable across wmg. In

rhoda the bands are occasionally marked on the costa but not on the

inner margin.

T;vpe.—Male, No. 18832, U.S.N.M.; Guerrero Mill, Hidalgo,

Mexico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

Genus CALIDOTA Dyar.

CALIDOTA CLARCANA, new species.

Similar to C. divina Schaus; smaller, the pale markings on fore

wmg formmg a series of small irregularly connected spots, those of

subterminal Ime formmg spots similar to the other lines, not diffused;

wings uniformly darkened over the spotted ground, not m dark
shades beyond the Imes only as in C. divina. Hmd wmg spotted,

the pale gromid bemg crossed by mesial, outer and marginal pale
gi-ay bands, dentate, the outer two sometimes fused, but never the
even border of divina, m which the mesial band is absent. Expanse,
47 mm.

r^/pe.—Male, No. 18833, U.S.N.M.; Guerrero MiU, Hidalgo,
Mexico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

Named in honor of Mr. Clark, who presented this and much other
valuable material to the National Museum.

MANNINA, new genus.

Fore wmg with vein 2 before the middle of the cell, 3 long before
the end of the cell, 4—5 from the end of the cell, 6 shortly stalked,

9 from 10 anastomosing with 8 to form an accessory cell, 11 on the
cell. Hmd wmg with vein 2 from the middle of the cell, 3 before
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the end, 4-5 shortly stalked, 6-7 stalked, 8 anastomosing with the

cell for over the basal third. Palpi reaching the front.

Type of the genus.— Mannina hagnoleuca, new species.

Falls with Phryganopteryx Saalmiiller in the table, but the palpi

are shorter and hairy below, while vein 7 of fore wmgs arises beyond 9.

MANNINA HAGNOLEUCA, new species.

Head, legs, venter of abdomen and anal tuft dark ocher; tibiae

and tarsi black. Thorax and fore wmg silvery white; a black costal

edge on basal thu-d; a dot on vein 1 beyond base; a row of dots at

outer third parallel to outer margin, on the veins, heavy toward the

inner margin, becommg weaker toward costa. Hind wmg dull white

with faint discal dot by transparency. Below, fore wing shaded with

blackish except costa and inner margin; hind wmg with discal dot

and outer gray broken band. Expanse, 44 mm.
Type.—Femsiie, No. 18834, U.S.N.M.; Guerrero MiU, Hidalgo,

Mexico, 9,000 feet (Mami and Skewes, gift of B. Preston Clark).

Genus TURUPTIANA Walker.

TURUPTIANA PANOEZYS. new species.

Creamy white, marked with black; broad stripe on collar, patagia

and center of thorax ; abdomen gray black. Fore wing with the vems
and broad bands on discal and submedian folds creamy white, the

rest black; the black forms a band on costa, broken at the origin of

vein 8; a dash in upper part of cell; bands between veins from apex
to vein 2, the one between veins 5-6 broken; a wedge-shaped spot

below the cell; a streak above and below vein 1, not reaching the

base. Hind wing creamy white with a few faint dark specks near the

margin. Expanse, 34 mm.
Type.—M&le, No. 18835, U.S.N.M.; Guerrero Mill, Hidalgo, Mexico,

9,000 feet (Mann and Skewes, gift of B. Preston Clark).

METACRISIODES, new genus.

Characters of Metacrisia Hampson, but head and thorax with much
longer hair; vem 8 of hmd wing arising before middle of ceU, long and
distinct and attaining costa; a high tuft of hair on vertex of head.

Type of the genus.— Metacrisiodes pua, new species.

METACRISIODES PUA. new species.

Antennae lengthily bipectinate, testaceous ; thorax and abdomen
soft mouse-gray. Fore wing mouse-gray, but in obhque light with
an ocher cast. Hind wing darker gray. Below as hind wing above.

Expanse, 45 mm.
Tyj^e.—Male, No. 18836, U.S.N.M. ; Guerrero Mill, Hidalgo, Mexico,

9,000 feet (Mann and Skewes, gift of B. Preston Clark).
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Family NOCTUIDAE.

Subfamily Agrotinae,

Genus AGROTIS Ochsenheimer.

AGROTIS ROSIFUNDA, new species.

Rosy brown; fore wing with terminal space broad, contrastingly

plain; basal and median spaces filled with marks; subbasal half hne
double, black, dentate on subcostal; a black half ring in cell; inner
line of four black cusps, preceded by a straight hne and another seg-

ment before that below cell; claviform full, orbicular large, a little

obhquo, reniform large, a httle pointed inward on median vein, all

three marks black-ringed and concentrically rosy brown within;

outer hne black, excurved over cell, denticulate on the veins, with a
distant inner rosy brown duphcation and followed outwardly by
whitish, then a purple shade; a deep red patch on costa, not reaching
apex; a narrow terminal brown band. Hind wing pale grayish straw-

color, dull rosy on margin. Expanse, 40 mm.
Type.—Femsle, No. 18837, U.S.N.M.; Guerrero Mill, Hidalgo,

Mexico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

Alhed to Agrotis oblata Morrison.

Genus EUXOA Hubner.

EUXOA TETRATOPIS, new species.

Male antennae minutely cihate. Fore wing lilaceous gray, over-

spread with black in basal space, beyond inner hne and in cell be-

tween the stigmata and in terminal space; costa broadly pale on basal

half; stigmata large, full, pale; inner hne pale, toothed on subcostal,

outbent below vein 1, followed by the black, nearly filled claviform;

orbicular indistinctly open to the pale costa; outer hne angled on
subcostal, strongly outbent, then regularly curved, double, the inner

segment throwing dentations along the veins across the outer seg-

ment; subterminal hne forming a dark triangle on costa, waved,
dark; terminal space dark except at apex. Hind wing pale fuscous,

veins and discal mark darker. Expanse, 37 mm.
Type.—Male, No. 18838, U.S.N.M.; Guerrero Mill, Hidalgo Mexico

9,000 feet (Mann and Skewes, through B. Preston Clark),

Genus EPISILIA Hubner.

EPISILIA PYRSOGRAMMA. new species.

Eeddish gray with olivaceous cast; collar black on posterior half.

Fore wing with the hues broad, pale, defined by faint darker edges,

straight, the outer gently excurved above; costa, inner margin,
fringe, a streak on submedian fold, dash in base of cell and centers

of orbicidar and reniform dull fiery orange; a square black spot

between the stigmata is the only conspicuous mark; subterminal
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line browii, macular. Hind wing tinged with fuscous, disk pale,

fringe touched with dull fiery orange. Expanse, 44 mm.
IV^e.—Female, No. 18839, U.S.N.M.; Guerrero Mill, Hidalgo,

Mexico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

Genus TRICHORTHOSIA Grote.

TRICHORTHOSIA ASELENOGRAPTA, new species.

Costa clayey grayish; a stripe of the same color below the cell,

running out to subtermen along vein 2 and joining the costal stripe

beyond cell; a velvety black w^edge-shaped mark filling cell except

at base ; a short basal dash ; a stripe along submedian fold beyond

base to subtermen; a patch before subterniinal hne, with dentations

along the median nervules; subterminal line straight, pale, followed

by browii ; termen slate gray with small black dots ; fringe and inner

margin pm"ple gray. Hind wing fuscous, with dark discal point; ter-

men narrowly dark; fringe paler. Expanse, 30 mm.
r^^e.—Female, No. 18S40, U.S.N.M.; Guerrero Mill, Hidalgo Mex-

ico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

TRICHORTHOSIA CLARCANA, new species.

Ocherous gray; veins, especially the median, streaked with dark

smoky; a dot for orbicular; reniform a white dot at origin of veins

3-5, partly surrounded by black; subterminal hne straight, white,

preceded by smoky; terminal space very narrow, with minute black

dots. Hind wing fuscous with dark discal dot and pale line in base

of fringe. Expanse, 30 mm.
Type.—Male, No. 18841, U.S.N.M.; GueiTero Mill, Hidalgo, Mex-

ico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

Named in honor of Mr. B. Preston Clark, the donor.

Subfamily Cuculliinae.

Genus EUMICHTIS Hiibner.

EUMICHTIS CHLOROSTICTA, new species.

Dark purplish gray, collar and spots on patagia and metathorax

green. Fore wing with many green spots and black patches; basal

space with a green hne and spot; inner hne fine, black, coarsely

waved, followed by a black patch below cell; cell w^ith alternating

green and black, the stigmata large, green, but diffused and without

bordering hnes; outer line black, excurved above, finely dentate, fol-

lowed by some green; subterminal hne blotched, forming a patch

above tornus, with an obhque green line witliin it; terminal dots

black. Hind wing whitish at base, with dark veins and discal spot;

an outer wavy dark hne, beyond which the margin is blackish. Ex-
panse, 36 mm.
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Ti/pe.—Male, No. 18842, U.S.N .M.; Guerrero Mill, Hidalgo, Mexico,

9,000 feet (Mann and Skewes, gift of B. Preston Clark).

Genus BRYOMIMA Staudinger.

BRYOMIMA CONTINENTIS, new species.

Fore wing red-brown, lighter, more ocherous on the inner half;

lines black, slender; mner Ime strongly dentate-angled, a tooth above

margin joined by a bar to outer Ime, a tooth on submedian fold, nar-

rowly reaching outer line, lost in cell, a mark on costa; veins black

lines; outer line regularly finely dentate, curved; the black vein Imes

stop just before the margm; a row of pale dots in base of fringe;

reniform a white blotch on each side of the black discal cross vein.

Hind wing whitish, veins dark; a discal spot and famt outer line;

termen narrowly fuscous. Expanse, 29 mm.
Tijpe.—Male, No. 18843, U.S.N.M.; Zacualpan, Mexico, August,

1913 (R. MiiUer).

Resembles Amiana continens Henry Edwards.

BRYOMIMA OZIPHONA, new species.

Dark reddish brown, shaded with blackish; basal space dark; inner

line obscured; reniform white, narrow, with slender black central

line; outer line black, angled on vein 4; termen broadly brown, with-

out subterminal line. Hmd wing dark fuscous, paler over the disk;

discal mark, veins, and termmal line darker. Expanse, 29 mm.
Type.—Femole, No. 18844, U.S.N.M.; Guerrero MiU, Hidalgo,

Mexico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

Subfamily Hadeninae.

Genus MISELIA Hubner.

MISELIA DIMA, new species.

Fore wing dark lilacine gray, almost blackish; lines converging

below, making the median space narrow, black-filled to submedian;

a basal black bar to one-third of wmg and a short one on submedian

beyond outer Hne; orbicular and reniform large, pale, double-ringed

but not contrasted; lines slender, black, the inner oblique, the outer

excurved above; a dark triangular shade on costa beyond outer line;

subtermmal line obsolete. Hind wing white, stained with fuscous

on apex and veins, especially on vein 2 outwardly. Expanse, 25 mm.
Tiji)e.—Ma.\e, No. 19260, U.S.N.M.; Zacualpan, Mexico, March,

1914 (R. MiiUer).
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Genus HYDROECIODES Hampson.

HYDROECIODES PEXINELLA, new species.

Male antennae bipectinate. Fore wing dark brown, showing red in

the stigmata and subterminal space; lines dark brown; subbasal

curved; inner bent subcostally and on median vein, but nearly

straight, cutting the large, red, oval claviform m two; orbicular cir-

cular, red, brown-edged; mesial hne strongly excurved, angled on
vem 3 below reniform; reniform red, four white dots within, the first

at the mner lower angle and a faint one at mner upper angle ; outer

line far out, excurved, denticulate, closely followed by the similar

subtermmal, the space below red, divided into spots by the veins;

vems narrowly black, as is terminal line. Hind wing dark fuscous.

Expanse, 29 mm.
Type.—Male, No. 18845, U.S.N.M.; Zacualpan, Mexico, August,

1913 (R. Mtiller).

Near H. pexa Schaus, but smaller, the male genitalia less prominent
and small, the reddish spots in subterminal space narrower.

HYDROECIODES RUXIS, new species.

Male antennae bipectuiate. Dark brown, without red tint in the

stigmata; subbasal line curved; inner hne bent at right angles on
median vein; claviform and round orbicular shghtly pale; median
line bent at reniform; reniform with a white semicircular spot and
two dots on lower side; outer line excurved, denticulate on the veins;

subterminal space broad, shghtly pale; subterminal line broadly
irregular, bent in at veins 2 and 5. Hind wing dark fuscous; abdo-
men blackish dorsally, anal segment dull ocherous. Expanse, 28 mm.

Typc—MaXe, No. 18846, U.S.N.M.; Zacualpan, Mexico, September
1913 (R. Miiller).

HYDROECIODES CIRRAMELA. new species.

Fore wmg reddish ocher, the outer half suffused with purphsh; hues
slender, the inner of three arcs, the outer lost m the purple shading;

orbicular round, distinct, clear reddish; reniform quadrate, clear

reddish, with five little white dots on the outer border and one in the

lower inner angle; some reddish flecks along costa and three minute
white specks toward apex; subtermmal hne showmg reddish on upper
half. Hind wing dark fuscous, veins darker; costal half faintly

reddish. Expanse, 30 mm.
2V^e.—Male, No. 19261, U.S.N.M.; Zacualpan, Mexico, January,

1914 (R. MiiUer).
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Genus ERIOPYGA Guenee.

ERIOPYGA RHODOHORU, new species.

Fore wing lilaceous, shaded with blackish in broad, ill-defined

bands between the lines; lines brown, slender, smgle; subbasal

curved; inner far out, outwardly oblique, a little excurved in its

central third; outer line far in, excurved over the reniform, the

lower segment straight; orbicular and reniform of the ground color,

outlined in brown, the reniform with a black patch in the lower

half; subterminal line smooth, slightly curved, less so than the

margin, brown, followed by a narrow but distinct pink area, the

most conspicuous markmg on the wing; fringe dark. Hind wing

blackish fuscous, the fringe pinkish. Expanse, 26 mm.
Type.—Female, No. 18847, U.S.N.M.; Zacualpan, Mexico, Octo-

ber, 1913 (R. MuUer).

ERIOPYGA DESIOTA, new species.

Dark blackish purple; a dash in base of cell, outlines of orbicular

and reniform and terminal space dull bronze; lines blackish, obscure;

inner line of three arcs, outwardly oblique, single; outer line incurved

above, dentate on the veins, obscurely doubled; orbicular round,

reniform kidney-shaped, with a faint mesial shade below it. Hmd
wing fuscous brown, pale on the disk; veins and small discal spot

darker. Expanse, 36 mm.
Tj/pe.—Female, No. 18848, U.S.N.M.; Guerrero MiU, Hidalgo,

Mexico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

Allied to E. crista Walker, the male with the same large anal tuft.

ERIOPYGA TEBOTA, new species.

Blackish lilaceous; outlines of orbicular and reniform and ter-

minal space dull bronze; lines black, clearly written; inner of three

coarse arcs, joining a linear claviform; outer strongly dentate;

orbicular round, reniform kidney-shaped, outlined m black; sub-

terminal luie of small sagitate marks, excurved subcostally and more
shghtly at discal area. Hind wing dark fuscous, disk pale. A large

bushy anal tuft, as in E. crista Walker. Expanse, 42 mm.
T7/pe.—Male, No. 18849, U.S.N.M.; Guerrero Mill, Hidalgo, Mexico,

9,000 feet (Mann and Skewes, gift of B. Preston Clark).

ERIOPYGA COMPLEXENS, new species.

Male without marked secondary sexual structures. Lilaceous

reddish brown, the lines pale, clayey; orbicular a little obhque,

reniform large, both dark-filled in pale rings; a reddish shade through

the cell and on costa beyond outer line; Imes simple, the outer

pointed subcostally; a double row of dots beyond the outer line on
veins 1-6; subterminal line pale, with a marked subcostal angle,
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else straight ; terminal space darkened, with a row of black terminal

dots edged with lighter within; fringe dark reddish; general aspect

of markmgs powdery and diversified. Hind wing blackish pow-

dered, with a slight warm brown tint; fringe more reddish. Anal

tuft light. Expanse, 31 mm.
Type.—Mole, No. 18850, U.S.N.M. ; Guerrero Mill, Hidalgo, Mexico,

9,000 feet (Mann and Skewes, gift of B. Peston Clark).

ERIOPYGA REA, new species.

Male without marked secondary sexual characters. Pmkish

brown, powdered with blackish; lines obscure; a dark shade near

base, through center of wing and terminally; orbicular round, pale;

reniform dark-filled, reddish above, blackish below, pale-edged;

inner line marked by some black dots; outer line only shghtly ex-

curved, marked by black dots outwardly; subterminal line pale,

smooth, bent in a little at veins 4-5 and slightly so subcostaUy.

Hind wing pale fuscous, darker outwardly and on veins; fringe

pale. Expanse, 27 mm.
Type.—Male, No. 18851, U.S.N.M. ; Guerrero Mill, Hidalgo, Mexico,

9,000 feet (Mann and Skewes, gift of B. Preston Clark).

ERIOPYGA SIMPLEX, new species.

Warm purplish, powdery, the costa light reddish; stigmata and

terminal space dark; lines famt, pale, simple, the outer excurved

above; reniform moderate; orbicular small, dark, pale edged;

subterminal line pale, conspicuous, smooth, evenly and regularly

curved, parallel to the exterior margm. Hind wmg dark fuscous;

discal dot a little darker. Expanse, 28 mm.
Type.—Female, No. 18852, U.S.N.M.; Guerrero Mill, Hidalgo,

Mexico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

ERIOPYGA RUBIFER. new species.

Male without secondary sexual characters. Light pinkish, clear,

with little irroration; claviform, orbicular and reniform covered

by large rust-red stams; mner Ime black, double, broken, and

powdery, forming two dots on vein 1; outer line broken, visible

only below, followed by two series of black dots on the veins; sub-

termmal Ime regular and even, parallel to the margin, fiery reddish,

edged with brown; terminal space brown-shaded; terminal dots

and fringe dark, the dots preceded by red cusps that form a dentate

line. Hind wing blackish fuscous, vems and discal dot darker;

ringe purple. Expanse, 30 mm.
Type.—Male, No. 18853, U.S.N.M. ; Guerrero Mill, Hidalgo, Mexico,

9,000 feet (Mann and Skewes, gift of B. Preston Clark).
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ERIOPYGA UMBRIFER, new species.

Male without secondary sexual characters. Apex of fore wing

square, light ocherous; a broad brown-black shade below cell from

near base to subterminal line, spreading up nearly to costa beyond

ceU, covering reniform; a narrow similar shade on termen; lines

and spots obsolete except a row of dots on costa and the outer line

of reniform, which is dark-filled and cut across by a pale ray; cell

pale, with oblique boundary of the dark shade cutting across its

end. Hmd wing pale on costa; rest of wing overspread with dark

fuscous; discal dot blackish. Expanse, 30 mm.
Type.^Male, No. 18854, U.S.N.M. ; Guerrero Mill, Hidalgo, Mexico,

9,000 feet (Mann and Skewes, gift of B. Preston Clark).

ERIOPYGA MILIO, new species.

Light clayey grayish, shaded with blackish along costa, median
shade and terminal space; lines blackish, the inner of three arcs;

outer line dentate, the tips of dentations forming dots and obscurely

doubled; orbicular lost; reniform black-filled, pale ringed, the ring

on the upper half only and emphasized as light dots on discal fold;

subtermmal line faint, pale, irregular, near the margin; costa black-

spotted, with three light dashes toward apex. Hind wing pale,

apex, veins and termmal line fuscous; fringe pale. Expanse, 32 mm.
Type.—Male, No. 18855, U.S.N.M.; Guerrero Mill, Hidalgo,

Mexico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

ERIOPYGA NISID, new species.

Clayey grayish, much overspread with blackish; costa to sub-

termen and over cell blackish; inner line of three sUght arcs, pale,

black-edged; orbicular round, pale with black edge and slight dark

center; reniform moderate, pale and black ringed, black-filled, the lower

edge open, with a white dot on each side above discal vein; outer

Une pale with a black edge, dentate on the veins and obscurely

dotted black and white, incurved above reniform and sharply bent on
costa; three pale dots on costa subapically; subterminal line pale,

narrow, preceded by black cuneiform shades, large at veins 4-5, in-

cised subapically, leaving a pale apical patch; termen blackish with

pale dots in frmge. Hind "v^ing dark fuscous; discal dot dark; fringe

pale. Expanse, 27 mm.
TT/pe.—Female, No. 18856, U.S.N.M.; Guerrero Mill, Hidalgo,

Mexico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

ERIOPYGA RATELUSIA, new species.

Dark gray, famtly violaceous; a broad median black shade runs

into the reniform, which is sohdly black-fiUed, then angled slightly

on submedian fold; black shades following the subterminal line
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subcostally and bctweea veins 2-4; basal space marked with black;

ordinary lines slender, black, dentate, obscure, the outer followed

by white points on the veins, angled at subcostal and moderately

drawn in; subtermmal line vague, irregular; orbicular fragmentary,

obscure. Hind wing dark fuscous. Expanse, 29 mm.
r^pe.—Female, No. 19262, U.S.N.M.; Zacualpan, Mexico, May,

1914 (R. Muller).

Genus NEPHELISTIS Hampson.

NEPHELISTIS OOMAE, new species.

Fore wing dark brown, nearly black; median space black-filled

between the lines and stigmata, but not contrasted on account of

the general dark color; lines double, slightly violaceous fiUed, oblique,

approximated on inner margin, the outer curved over reniform and
slightly dentate; orbicluar and reniform large, similar, slightly

violaceous, the reniform with a white speck outwardly; subterminal

line faint, irregular. Hind wing fuscous, paler at base; a discal

spot and curved mesial line. Expanse, 26 mm.
Type.—Male, No. 18857, U.S.N.M.; Zacualpan, Mexico, August,

1910 (R. Muller).

Subfamily Acronyctinae.

Genus HOMOLAGOA Barnes and McDunnough.

HOMOLAGOA TRITOGRAMMA. new species.

White, palpi black; abdomen broadly banded with black dorsally.

Fore wing with a black dot near base of costa, inner row of three,

mesial row of three above median vein, followed by a line from vein

2 to mner margin. Hmd wing lightly dusted with black outwardly

and a faint mesial line. Below, fore wmg heavily dusted with

black except along inner margin. Hind wing white with large black

discal spot, mark on outer third of costa and slight dusting out-

wardly. Expanse, 24 mm.
Type.—Male, No. 18858, U.S.N.M.; Sierra de Guerrero, Mexico,

July, 1913 (R. MiiUer).

Nearly allied to H. groteUiformis Barnes and McDunnough.^
Barnes and McDunnough place the genus in the Erastriinae, but

I have preferred the Acronyctinae on general habitus, especially

as some of the species of Antaplaga show vein 5 of hind wing about

as well developed as in Ilomolagoa and in much the same position.

« Can. Ent., vol. 44, 1912, p. 92.
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Genus ACHATIA Hubner.

ACHATIA DOGMATICA, new species.

Warm brown, the base, except center of base to reniform, and

outer line shaded with blackish; a quadrate black patch on costa

beyond outer line; a thick black dash on submedian fold from

outer line to margin; inner line curved, arcuate below vein 1; clavi-

form black-outlined; orbicular oblique, rather large, of the ground

color with black rim; reniform pale, large, dissolved in a pale area,

a lunate black patch within; outer line excurved above, sharply

dentate, obscurely double; subterminal line lost except for a trace;

shght termmal black streaks between the veins, especially at veins

3-4. Hind whig pale at base, fuscous outwardly with faint discal

dot and outer hne. Expanse, 38 mm.
Type.—Female, No. 18859, U.S.N.M.; Guerrero Mill, Hidalgo,

Mexico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

Allied to A. lacruma Schaus.

CHALCAMISTIS, new genus.

Proboscis aborted, small; palpi obliquely porrect, the second

joint with dense hair below, spreading hair above; front smooth;

eyes large, round; thorax clothed with hair-like scales, the pro- and

metathorax with spreading crests, patagia crested; abdomen with

dorsal crest at base only. Fore wing with areole present; hind

wing with vem 5 slightly below middle of discoceUulars, only a httle

weakened. Male antennae simple.

Type of the genus.—Clialcamistis autoplusia, new species.

CHALCAMISTIS AUTOPLUSIA. new species.

Fore wing purple-brown, light purplish in a band beyond outer

Hne; median space bright bronze, irrorate with dark; lines slender,

brown, single, approaching each other on inner margin, the inner

angled centrally, the outer shghtly fluxuous; subtermmal line angled,

brown, fine, inconspicuous; orbicular and reniform bright bronzy,

the latter followed by a black cloud. Hind wing lustrous fuscous,

slightly bronzy. Expanse, 28 mm.
Type.—Mole, No. 18860, U.S.N.M.; Zacualpan, Mexico, August,

1913 (R. Miiller).

Subfamily Erastriinae.

Genus CERATHOSIA Smith.

CERATHOSIA (?) OPISTHOCHRA, new species.

Fore wing light rosy gray; a brown-gray outer shade-band, pro-

duced in two blunt teeth opposite cell. Hind wing orange ocher.

Expanse, 11 mm.
36399°—Proc.N.M.vol.51—16 2
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Type.—Female, No. 19263, U.S.N.M.; Tehuacan, Mexico, Sep-

tember, 1913 (R. Miiller).

The forelegs are missing in the specimen, so that the generic

reference is tentative.

Genus ARAEOPTERA Hampson.

ARAEOPTERA VILHELMINA, new species.

Both wmgs with two marginal excavations; white, fore wmg with

very faint, slender, mner, median and outer Uncs, shown by black

dots on costa; a black discal dot; subterminal shade blackish, broad,

interrupted subapically and at vem 5; a row of black dots on costa

toward apex; a termmal black line in the margmal excavations.

Hind wing with similar markmgs, but much reduced; small discal

dot, famt half line on inner margin, subterminal brown shade and

short black Ime next anal angle. Expanse, 11 mm.
Type.—Female, No. 19264, U.S.N.M.; Teapa, Tabasco, Mexico,

February, 1914 (R. Miiller).

Genus COBUBATHA Walker.

COBUBATHA IPILLA, new species.

Smooth gray; median band broad, dark brown, edged with a white

luie; inner line erect, outer a little oblique above and angled slightly

on submedian fold; a gray shade beyond outer Ime; discal dot small,

black, just beyond the outer line; subterminal Ime blackish, irregu-

larly wavy, indentate subcostally and discaUy and angled on sub-

median fold. Hind wing pale fuscous. Expanse, 16 mm.
Type.—Female, No. 19265, U.S.N.M.; Cuernavaca, Mexico, May,

1914 (R. Muller).

Near C. Tiippotes Druce, but with a distinct subterminal line.

COBUBATHA MUNNA. new species.

Fore whig with the basal half whitish gray, outer half silver gray;

in the light basal part three gray shades start on the costa, and there

is a brown band from inner margin to median vein, close to and par-

allel with the black line limiting the basal pale area; this line slender,

black, dislocated where it crosses the position of the obsolete orbicular,

angled on submedian and oblique below; in the dark outer part a

slender, black outer Hne is strongly produced over cell, inclosing

traces of the reniform; subterminal hne faint, dark, waved, with a

dark shade and black patches next costa. Hind wing pale, darker on

margin. Expanse, 15 mm.
Type.—Male, No. 19266, U.S.N.M.; Teapa, Tabasco, Mexico,

March, 1914 (R. MuUer).

Close to C. damozela Dyar.
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Subfamily MoMiNAE.

Genus CHARADRA Walker.

CHARADRA PATAFEX, new species.

Fore wing rather more pointed than in C. pata Druce, costa

straighter. Dark, with glaucous tint, especially in the lighter areas

below orbicular and reniform and beyond subterminal line; inner hne

black, single, dentate on subcostal and submedian; orbicular black-

ringed, with concentric brown inner ring; reniform large, dissolved

in its pale glaucous area; outer line lost; a line runs from inner side

of reniform to submedian, to a white speck at point of inner line ; sub-

terminal line black, strong at costa and margin, dentate and irregular,

followed by glaucous whitish. Hind wing yellow, the outer half gray

with straight edge; a darker spot before tornus. Expanse, 44 mm.
Type.—Male, No. 18861, U.S.N.M ; Guerrero Mill, Hidalgo, Mex-

ico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

CHARADRA OLIGARCHIA, new species.

Fore wing washed with dark brown to end of cell, terminating

abruptly; rest of wing glaucous gray; inner line black, dentate sub-

costally and submedianly, touching orbicular; a purphsh area over

orbicular to the black linear claviform, above which is a whitish speck;

orbicular itseK elongate, large, open below, black-ringed, with bro\vn

center; reniform in a white space, diffused, its center brown, narrow,

upright; outer line slender, dentate, running far in along subcostal,

inbent on submedian; subterminal line brown, strong on costa and

margin, wavy, followed by white; submarginal brown streaks subapi-

cally. Hind wing yellow, the outer half gray with straight edge.

Expanse, 42 mm.
Type.—M&le, No. 18862, U.S.N.M.; Guerrero MiU, Hidalgo, Mex-

ico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

Subfamily NocTUlNAE.

Genus COENIPETA Hubner.

COENIPETA ENDOPOLIA, new species.

Fore mng black, from base to a line obhquely across middle, with

broad tooth on vein 1 and small one on vein 2; another triangular

black patch on costa subapically, reaching down to vein 3 ; area over

reniform to tomus pale brown ; margins darker; outer line fine, dark,

wavy, far out; a subterminal row of black cusps. Hind wing brown
with two outer, finely dentate, black lines; termen darkl}^ shaded;

subterminal markings as on fore wing. Expanse, 37 mm.
Type.—Male, No. 19267, U.S.N.M.; Sierra de Guerrero, Mexico,

July, 1913 (R. Miiller).
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Genus BANIANA Walker.

BANIANA LODEBER, new species.

Fore wing oeherous gray; inner line black, thick, broken into three

segments, the costal one farther out; a black spot in cell just beyond;

discal dot double, dark; outer line black, distinct, inwardly dentate

on discal and submedian folds, followed by a deep purphsh brown

shade to the dentate subterminal hne; termen of same hght color as

base of wing, with a fine wavy line in base of fringe; hmd wing fu-

cous, becoming blackish outwardly. Collar dark brown; disk of

thorax light. Expanse, 24 mm.
y^pg,—Female, No. 19268, U.S.N.M.; Teapa, Tabasco, Mexico,

February, 1914 (R. Miiller).

Genus PLEONECTYPTERA Grote.

PLEONECTYPTERA CONSOLATA, new species.

Fore wing purphsh gray; lines obhque, parallel; inner hne faint,

running from inner margin to across median vein, where it ends;

outer line distinct, yellow, edged with dark brown without, straight

from outer third of inner margin to costa before apex. Hind v'ing

grayer and less smoothly colored than fore wing. Expanse, 33 mm.

T^^^pg __Female, No. 19269, U.S.N.M.; Zacualpan, Mexico, October,

1913 (R. Miiller).

Subfamily Hypeninae.

Genus METALECTRA Hubner.

METALECTRA VIRLDESCENS, new species.

Luteous clay-color, faded from glaucous green, a httle of wliich

still shows toward apex; marks powdery, black; inner hne double,

slender, obsolete above; median line double, broad, dentate on veui

1, crossing the lunate reniform; outer hne double, dentate, powdery,

the outer segment shaded; subterminal Hne irregularly shaded,

blotched below middle of margin and at tomus; a row of terminal

dashes. Hind wing with the lines blotched and obscured by exten-

sive costal powdery patches that reach down across the cell. Expanse,

16 mm.
Type.—Femsih, No. 18863, U.S.N.M.; Teapa, Tabasco, Mexico,

January, 1913, "Raupe auf Piltz" (W. Gugelmann, through R.

Miiller).

METALECTRA VIVIDIFER, new species.

Light purplish gray, shaded with rosy in patches in subterminal

space; base of fore wing black-shaded, followed by a point of a clavi-

form, rosy filled; median band broad, black, touching the curved

reniform and fusing it to costa; outer line slender, incurved opposite
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cell; tei-minal black shading, interrupted at veins 2-5. Hind wing
blackish along costa, apex and a little at tornus; a broad, black
median band and an outer line, looped out on disk. Expanse, 21 mm.
Type.—Male., No. 18864, U.S.N.M.; Sierra de Guerrero, Mexico,'

July, 1913 (R. MiiUer).

Family NOTODONTIDAE.
Genus NAGIDUSA Walker.

NAGIDUSA MYCOMBA. new species.

Glaucous gray, the abdomen blackish; fore wing irrorate with
black, tlie subterminal Ime of large diffused spots between the veins;
discal spot large; Imes double, indistinct; inner line a little obhque,
wavy; outer Ime similar, with dark clouds beyond cell and below
vein 2; veins across terminal space black. Hind wing pale fuscous,
irrorate; a pale mesial line shown on costa and tornus. Expanse,
42 mm.
Type.—Miile, No. 18865, U.S.N.M.; Guerrero Mill, Hidalgo, Mexico,

9,000 feet (Mann and Skewes, gift of B. Preston Clark).

Genus PSILACRON Felder.

PSILACRON HIDALGOA. new species.

Dark gray, slightly greenish, finely irrorate with black; discal
mark lunate, black, stained with brown; a white patch on costa
above; lines obscure, dark; iimer line faintly double, dentate; outer
line double and dentate; a straight row of small subterminal dashes
between the veins, rather far from the margin. Hind wing whitish;
costa and inner margin gray, cut by the remains of a pale outer band!
Expanse, 46 mm.

Type.—U2i\e., No. 18866, U.S.N.M. ; Guerrero MiU, Hidalgo, Mexico,
9,000 feet (Mann and Skewes, gift of B. Preston Clark).
The type and another dwarf male have vein 7 stalked, and fall in

Psilacron; three other males and one female have vein 7 from the end
of the accessory cell and fall in Heterocampa. I thmk the latter
genus will prove more acceptable, though I .leave it in Psilacron for
the present, as Mr. Schaus labeled a specimen with the above name
and has sent specimens out' under it.

Genus SCHIZURA Doubleday.

SCHIZURA TOMAEA. new species.

Near S. deha Druce ( = concinna Smith and Abbot) and semi-
rufescens Walker {eximia Grote), but not like perangulata Henry
Edwards.

Fore wing rather narrow and emarginate at anal angle; yellowish
through the middle, costa gray, inner margin violet reddish; discal
dot small, round, black; costa with black streaks and dots on outer
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half; median shade-line indicated; subterminal line also, faint,

ocherous tinted, becoming black streaks above tornus and close to

margin; purple inner area a Uttle streaked; a shght black dash at

base on submedian. Hind wing whitish over the disk with diffused,

rather broad, gray border, forming a spot at anal angle. Expanse,

31 mm.
Type.—Male, No. 19270, U.S.N.M.; Zacualpan, Mexico, May, 1914

(R. Miiller).

RIBALDIA, new genus.

Male antennae lengthily bipectinate, the tips simple; fore wing

with a small tuft on middle of inner margin; vein 5 below apex of

cell, accessor}^ cell narrow, vein 6 from its middle, 7 and 10 from its

end, 8-9 stalked; hmd wing with vein 5 shghtly above the middle of

the cross-vem, 6-7 shortly stalked, 8 close to 7 to near end of cell.

Type of the genus.—Rihaldia amatame, new species.

RIBALDIA AMATAME, new species.

Tan-brown, finely irrorate with dark brown, the median space dark

brown, with small elliptical discal spot of pale tan; lines brown, the

inner a httle irregular, the outer dentate on the veins; a subterminal

row of diffuse blackish spots. Hmd wmg pale, whitish, costa and

margms powdered with blackish, forming a darker spot at tornus;

fringe pinkish. Expanse, 39 mm.
Type.—Male, No. 18867, U.S.N.M.; Guerrero Mill, Hidalgo, Mexico,

9,000 feet (Mann and Skewes, gift of B. Preston Clark).

SCEVESIA, new genus.

Male antennae plumose; palpi upturned, densely hairy in front, the

third jomt porrect and lying on the frontal hairs; legs hairy. Fore

wmg with vem 5 from below apex of cell, 6 very shortly stalked, 7-10

stalked, 11 on the cell; no accessory cell. Hind wing with vein 5

absent, 8 divergmg from cell before middle.

Type of the genus.—Scevesia Iroidricci, new species.

Named for Mr. Herbert H. Skewes, one of the collectors for Mr. B.

Preston Clark.
SCEVESIA BROIDRICCI, new species.

Collar clay-color and brown; disk of thorax dark gray; abdomen

slaty gray with dark gray hau-s at base. Fore wmg rather dark gray

;

discal mark full, lunate, white, edged with black; subtermmal row

of small black dots between the vems parallel to outer margm and

near it; some black blotches on basal half of wing, partly denuded

m the spechnen ; outer line lost. Hind wing fuscous gray. Expanse,

47 mm.
Type.—M&le, No. 18868, U.S.N.M. ; Guerrero MiU, Hidalgo, Mexico,

9,000 feet (Mann and Skewes, gift of B. Preston Clark).
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Named for Mr. J. H. Broidrick, who assisted Messrs. Mann and

Skewes in collecting.

Genus DATANA Walker.

DATANA HOLOPORPHYRA, new species.

Purplish, irrorate with brown; terminal space broad, pale, the

margin touched with bluish; apical line depressed from apex, rim-

ning to vein 4; lines weak, purple-brown, inner and outer moderate,

the space between darkened, the median line obscure; outer line

excurved gently in the center between veins 2-6; discal dot obscure,

with some light bluish scales. Hind wing dark, purplish brown

over a light color, the dark dusting dense, nearly complete. Ex-

panse, 49 mm.
r^/pg.—Male, No. 18869, U.S.N.M.; Guerrero Mill, Hidalgo, Mexico,

9,000 feet (Mann and Skewes, gift of B. Preston Clark).

Family GEOMETRIDAE.

Genus TEPHRINA Guenee.

TEPHRINA CALIPOSIS, new species.

Light brownish, shaded and irrorate with purplish; lines nearly

straight; inner slender; mesial rmming close to discal dot, which is

round, black, followed by a purple shade; outer line sUghtly bent

above, followed by a purple shade; a subterminal row of black dots

between the veins; a terminal row of small dots. Hind wing clearer,

more distinctly irrorate ; inner line through the discal dot ; outer line

fused to a short purple shade; terminal dots as on fore wing. Ex-
panse, 30 mm.

TVpe.—Female, No. 18870, U.S.N.M.; Zacualpan, Mexico, Sep-

tember, 1913 (R. Miiller).

TEPHRINA CALLIOPE, new species.

Ground color almost white, a little grayish; densely brown-irrorate^

the veins rather strongly lined; lines rusty brown, distinct, without

purple shades, nearly straight, the mesial line cutting the upper end

of cross-vein; outer line slightly flexuous; a terminal brown line.

Hind wing with mesial line through the discal dot; outer line joined

to a series of short rays along the veins; terminal line as on fore

wing. Expanse, 27 mm.
Type.—Male, No. 18871, U.S.N.M.; Zacualpan, Mexico, May, 1913

(R. MiiUer).



24 PROCElJDINaS OF THE NATIONAL MUSEUM. vol.51.

Genus MACARIA Curtis.

MACARIA DA, new species.

Dark gray ; lines biack, the inner broad to median vein and a spot

on costa; outer straight to vein 6, broken and a dash of costa; discal

spot annular and a spot on costa. Hind wing with faint subbasal

and mesial lines and a small discal dot; also a faint, dentate, sub-

marginal shade. Expanse, 19 mm.
Type.—Male, No. 19271, U.S.N.M. ; Teapa, Tabasco, Mexico, Janu-

ary, 1914 (R. MiiUer).

Near M. infimata Guenee, but the outer line is straight.

Genus CYMATOPHORA Hubner.

CYMATOPHORA SUDELLA, new species.

Grayish straw-color; inner line purphsh, faint, blmit on sub-

costal; outer line showing a spot on costa, faint below, slender,

nearly straight; a costal mark from subterminal line. Hind wing

with a single line beyond the middle, fainter toward the inner mar-

gin. Below, fore wing gray, costa and hind wings strigose on a pale

groimd; a common extra-mesial dark line. Expanse, 25 mm.
Type.-M&le, No. 19272, U.S.N.M. ; Tehuacan, Mexico, June, 1913

(R. MuUer).
CYMATOPHORA SPECIFICA, new species.

Light whitish straw-color; inner hne brown, slender, bent a little on

subcostal; outer line only a little beyond middle of wing, brown,

excurved a little over cell and followed by a brown shade, diffused

outward, but absent next the costal; a broad, subterminal black

costal bar, diffused inward. Hind wing slightly more straw-color

than fore wing, with a faint brown extra-mesial line. Expanse,

23 mm.
Type.—Male, No. 19273, U.S.N.M.; Tehuacan, Mexico, September,

1913 (R. Muller).

Genus MELINODES Herrich-Schaflfer.

MEUNODES lOBARRIS, new species.

Densely irrorate with red over a pale straw-color ground ; a purplish

brown band along costa; inner line broad, purplish brown; outer line

bent out at veins 3-5 ; followed by a broad brown band that sends a

bar to margin centrally; discal dot a point. Hind wing with the line

more strongly outbent centrally, its border narrower, but equally

joined to margin by a bar. Head brown in front, the vertex yellow

with red scales. Expanse, 27 mm.
Type.—Female, No. 18872, U.S.N.M.; Orizaba, Mexico, February,

1907 (R. Muller).
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Genus CASBIA Walker.

CASBIA ALTERARIA, new species.

Similar to C. nicetaria Guenee or C. cermala Druce, but the lines

straight; hmer and outer lines slender, straight; discal dot a point,

preceded by a faint mesial line; basal and terminal areas darker,

less violaceous than median space. Hind wing similar, the curved

outline followed by a darker terminal space; discal dot a white

point. Expanse, 27 mm.
Type.—Male,, No. 18873, U.S.N.M.; Teapa, Tabasco, Mexico, Feb-

ruary, 1913 (R. Midler)

.

Genus APICIA Guenee.

APICIA PORRIGARIA, new species.

Male.—Fore wing dark, almost solidly mottled with brown; inner

line curved, a little angled on median vein, brown, followed by a

narrow, pale yellowish area; discal point black; outer Ime sharply

angled subcostally, followed by a pale yellowish space that becomes

broad below. Hind wing lighter, with pale yellow on costal half

and beyond mesial line; lines straight, shortly beyond the discal dot,

fading out toward costa. Expanse, 21 mm.
Female.—Darker, being without the pale yellowish areas, though

the yellow lightening on costal half of hind wing persists. Expanse,

21-25 mm.
Type.—Msle, sdlotype., female, No. 18874, U.S.N.M.; Zacualpan,

Mexico, Jmie, 1913 (R. Midler).

APICIA ANADIS, new species.

Yellow, shghtly ohvaceous, obsoletely irrorate; discal dot black;

lines brownish, the inner bent on median vem, the outer running to

vein 8, then angled, but not reachmg costa, followed by a famt hghter

area; two small dark spots in the upper part of terminal space. Hind
wing with discal dot and single line, termmating before costa. Ex-

panse, 32 mm.
Type.—Male, No. 18875, U.S.N.M.; Zacualpan, Mexico, July, 1913

(R. MiiUer).

Near A. myandaria Walker, but paler yellow, the costal dashes

absent, the spots in the terminal space higher up. Lighter than any

male vibicaria Cramer before me and without the- dark ground of that

species,
APICIA COMMOTA, new species.

Ground color straw yellowish, thickly mottled with purple patches,

nearly sohdly filUng the terminal space; inner line brownish, bent on

median vem, but curved, not angled; outer bent subcostally, well

below costa and running to it distinctly; discal dot black; a dark

clouding above anal angle. Hind wing with single mesial line, gently
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curved, olive brown with a narrow following light area; mottlings

finely strigose, heavier subterminaUy. Expanse, 29 mm.
Type.—Male, No. 18876, U.S.N.M.; Sierra de Guerrero, Mexico,

July, 1913 (R. Miiller).

APICIA VOLCANICA, new species.

Slaty gray, finely powdered with whitish outwardly; inner fine

bent at right angles on median vein, pale yellow, with narrow brown

outer edge; discal dot black, with a trace of brown median line on

costa above it; outer Ime straight, angled subcostally, reaching costa,

brown, a brown radiation within, and a very distmct broad, pale

yellow band without, ending at the subcostal angle; terminal space

dark, in spite of the white powdering. Hind wing gray on inner area

and margin, costal half or more of wing whitish; discal dot black; a

short mesial line, less than half the wing, brown, with pale yellow

beyond. Expanse, 30 mm.
Type.—Mole, No. 18877, U.S.N.M.; Popocatepetl Park, Mexico,

8-10,000 feet, July, 1906 (W. Schaus).

Differs from all the species of the vibicaria group by the uncolored

costal half of the hind wing.

APICIA YSSONE, new species.

Nearly solidly dark grayish, somewhat olivaceous witliui the outer

line; inner line lost; discal point dark; outer fine distinct, narrow,

pale straw color, the line itself ohvaceous brown, angled well below

costa. Hind wing with a single line, curved in the middle, hke the

fine on forewing; basal field ohve gray as on fore wing; outer field

slaty gray. Below, without lines, pale yellowish with faint, pale

irrorations. Expanse, 28 mm.
Type.—Male, No. 18878, U.S.N.M.; Zacualpan, Mexico, September,

1910 (U. Miiller).

APICIA MESENTERICA, new species.

Olivaceous gray, washed with whitish shades; costa touched with

brownish; lines appearing pale from the narrow, distinct edges, them-

selves olive brown; inner fine bent at right angles on median vein;

outer straight to costa without angle; terminal space mottled, a gray

band rising from tornus to about middle, edged wdth pale without.

Hind wing yellowish, like the paler parts of forewing; a gray half

band from the margin, fading out toward costa; a mark from tornus

as on forewing. Below immaculate yellowish. Expanse, 29 mm.
Type.—Male, No. 18879, U.S.N.M.; Cuernavaca, Mexico, May,

1911 (R. Miiller).
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Genus METANEMA Guenee.

METANEMA MARILACTA, new species.

Both wings with a single point on the margin, not prominently

scalloped. Pale straw-color or brownish with sparse, dark strigae;

lore wing with two distant, straight, nearly parallel, brown lines;

traces of subterminal line; a dark line on terminal edge; discal dot a

point. Hind wing with a single straight line and traces of submar-

ginal one. Expanse, 40 mm.
Tyj)e.—Female, No. 18880, U.S.N.M.; Zaoualpan, Mexico, Septem-

ber, 1913 (R. Muller).

Genus CALLOPSIODES Warren.

CALLOPSIODES THINBALLA, new species.

Fore wing with the margins scalloped, liind wings slightly irregular.

Dark greenish brown, the veins brown to the outer line, where they

are emphasized by white points; discal cross-vein white, with a tooth

at vein 5 like Greek letter epsilon, in black; lines black, rather broad,

a little clouded, the inner curved and waved; outer itself slender,

projected at an angle above vein 4, preceded within by a broader

duphcation ; terminal field mottled with yellowish in sagittate mark-
ings. Hind wing blackish, a little pale toward base; a faint, dark

outer line, showing an angle opposite cell; a small light mark at tor-

nus. Expanse, 35 mm.
Type.—Male, No. 18881, U.S.N.M.; Zacualpan, Mexico, October,

1913 (R. Midler).

Genus THERINA Hubner.

THERINA BLANDARIA. new species.

Translucent, faintly brownish tinged. Fore wing with two famt
lines, the inner a little curved, the outer sUghtly dotted on the veins;

discal dot small, round. Hind wing with a single line. Wings faintly

mottled with dark. Expanse, 26 mm.
TVpe-—Male, No. 18882, U.S.N.M.; Popocatepetl Park, Mexico,

July, 1906 (W. Sohaus).

Genus SELENIA Hubner.

SELENIA GIAVOR, new species.

Fore wing lilaceous brown, finely irrorate with dark brown, that

forms a shade before the line; no inner line; outer line pale yellowish,

inbent a little below middle, slightly recurved only at costa; a dark
discal spot. Hind wing pale, a little yellowish, darker at anal angle;

discal dot small. Expanse, 30 mm.
TVpe.—Male, No. 18883, U.S.N.M.; Popocatepetl Park, Mexico,

June, 1906 (W. Schaus).
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SELENIA AGATHA, new species.

Fore wing pale, faintly lilacine, finely powdered with dark brown,

forming a narrow shade before the outer line; inner line very faint

and narrow; discal dot small; outer line pale, slightly yellowish,

diffused outwardly, the brown inner border slightly dentate on the

veins; a trace of a dark subtermiiial line. Hind wing lighter, faintly

straw-color, powdered with brown, especially about the margm and

anal area; a trace of mesial line toward inner margin. Expanse,

27 mm.
r^/pe.—Female, No. 18884, U.S.N.M.; Esperanza, Puebla, Mexico,

April, 1911 (R. MiiUer).

Genus HETEROLOCHA Lederer.

HETEROLOCHA PARATHESA, new species.

Yellow straw-oolor, mottled with ocher; disoal dot round, dark

brown; a few dark specks indicatmg outer line, v»4iich is inbent op-

posite cell. Hind wing with a discal dot and black specks indicating

a mark on inner margin beyond middle. Expanse, 26 mm.
Type.—Male, No. 18885, U.S.N.M.; Zaoualpan, Mexico, Jirne, 1913

(R. MiiUer).

This is not improbably an immaculate form of Spododes auranti-

color Dyar.
HETEROLOCHA AUTHADES. new species.

Brownish straw-color, with raised shining scales, finely brown-

irrorate; lines slender, brown; inner Ime evenly curved; outer line

inbent at disk and incurved below middle; discal dot oval, blackish.

Hind wing with strong mesial line, excurved centrally; small black-

ish discal dot and faint, irregular outer line. Expanse, 25 mm.
Type.—Male, No. 18886, U.S.N.M.; Zacualpan, Mexico, May, 1913

(R. MiiUer).

Near H. tomisa Schaus, but the lines paler, the outer line much
farther from the margin.

Genus LOBOPOLA Warren.

LOBOPOLA PLICATA, new species.

Blackish, finely and coarsely mottled, both wings aUke, the lines

nearly lost in the general dark color; discal dot black on fore wing,

white on hind wing; outer fine of fore wing and mesial of hind wing

coarsely sinuate; subterminal fine of fore wing indicated by pale

scales, of hhid wing dark, smuate. Beneath, pale browm, the fold on

inner margin of hind wing streaked with blackish. Expanse, 22 mm.
Type.—Mole., No. 18887, U.S.N.M.; Tehuacan, Mexico, August,

1913 (R. MiiUer).
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Genus HYMENOMIMA Warren.

HYMENOMIMA DOGNINANA, new species.

Gray, irrorate with black; a black spot on costa at inner line and
before discal dot; inner line black, faint and powdery; traces of

mesial line by dot at origin of vein 2 and a dash across vein 1 ; outer

line distinct, strongly denticulate on the veins, scarcely excurved

above; subterininal Une powdery, irregularly flexuous; terminal dark

spots between the veins. Hind wing with inner half hne; discal dot

smaU; mesial line like outer of fore wing and followed by a distant

brown duplication; subtermen and termen as on fore wing. Ex-
panse, 34 mm.

r?/p^.—Male, No. 18888, U.S.N.M.; Misantla, Vera Cruz, Mexico,

August, 1910 (R. Midler).

Mr. Paul Dognin kindly examined the specimen and labeled it

"nearest to Ilymenomima subnigrata Warren."

Genus NESALCIS Warren.

NESALCIS NEBETTA, new species.

Gray, powdered with black; iimer line narrow, crenulate, indis-

tinct, preceded by dull violaceous ; an olive cloud on discal cross-vein

;

outer line black, dentate on the veins, followed by olivaceous patches

on the veins; subterminal line pale, crenulate, near the margin;

black terminal lumules in the excavations between the veins. Hind
wing similar, without inner line, but with a small linear, black, discal

spot. Expanse, 37 mm.
Tyjye.—Male, No. 18889, U.S.N.M.; Cuernavaca, Mexico, June,

1906 (W. vSchaus).

Close to N. laeca Schaus from Costa Rica, but larger, with darker

ground color and less bright spots beyond the hues.

Genus AMPHIDASYS Treitschke.

AMPHIDASYS ANTENNATISSIMA. new species.

Male antennae very heavy, long, strongly bipectinate. Fore wing
square and broad; hind wing deeply crenulate on the margin. Dark
brown, irrorate and shaded with black; fore wing mth inner hne
strongly curved, preceded by a black shade below median vein;

mesial Hne distinct, curved above, obUque below, crossing a small

wliite discal dot; outer Une produced centrally and dentate on veins 3

and 4; followed by a broad ocherous lightening that runs obUquely
toward apex; terminal black spots between the veins. Hind wing
similar; no inner hne, the mesial crossing the discal dot; outer fol-

lowed by a purpUsh black shade that fills in even to the ends of the

dentations, then the lightening as on fore wing; traces of powdery
whitish subterminal Hne. Expanse, 50 mm.
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Type.—^Male, No. 18890, U.S.N.M.; Cuernavaca, Mexico, June,

1912 (R. MiiUer).

Genus CAENOCHARIS Hulst.

CAENOCHARIS RHADINARIA, new species.

Fore wing elongate, apex sharp, outer margin oblique, stained with

ocherous centrally (discolored?) and with blackish along inner

margin, with very iUy defined central shades; discal dot small; no

lines. Hind wing whitish, sufi'used with gray on margin; a dark

terminal line. Expanse, 40 mm.
Type.—Female, No. 19274, U.S.N.M.; Cuernavaca, Mexico, May,

1914 (R. Midler).

Genus EXELIS Guenee.

EXELIS MUNDARIA, new species.

Slightly yellowish gray; fore wing with inner line curved below

costa and obhque, dark gray, irregular, faint; discal dot wliitish in a

distinct oval, black shaded annulus; outer Une far from margin,

oblique, denticulate, weak between the denticulations, submacular;

faint traces of a dark, parallel, subterminal hne. Hind wing yellow-

ish toward costa with two hnes as on fore wing; no subterminal line.

Expanse, 28 mm.
Type.—Male, No. 18891, U.S.N.M.; Zacualpan, Mexico, May, 1913

(R. MiiUer).

Genus EOIS Hiibner.

EOIS PANEREMA, new species.

Very dark gray, blackish, bat with an overtint of gray; lines black-

ish, inner curved; mesial denticulate, beyond tlie black discal dot;

outer dentate, submacular, followed by a narrow yellowish lighten-

ing; terminal area dark, divided evenly, the outer haK graj-ish; a row
of terminal black dashes; fringe with black interhne. Hind wing

similar, without imier line. Expanse, 17 mm.
Type.—Male, No. 18892, U.S.N.M.; Mexico City, Mexico, Jime,

1913 (R. Miiller).

Similar to E. cocaria Schaus, but darker, the hnes less contrasted,

the outer Une foUowed by a light area.

Genus CNEMODES Guenee.

CNEMODES MACULIMARGO, new species.

Reddish brown suffused over dark clay-color; lines blackish; inner

line of two dashes; outer line obscure, reddish, excurved over cell;

discal dot large, round, black; subterminal line nearly parallel to

margin, of closely placed dashes; a row of large, round, black spots in

terminal space, largest opposite disk and at tornus. Hind wing
simUar, discal dot occluded, narrow; subterminal Une and spots

as on fore wing. Expanse, 23 mm.
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Type.—lhxle, No. 19275, U.S.N.M.; Mexico City, Mexico, April,

1914 (R. Miiller).

Genus EUACIDALIA Packard.

ELlACroALIA NITIPENNIS, new species.

Fore wing imiform dark gray, a little bronzy, showing faintly a
discal mark and straight outer line. Hind wing dark, the two
emargmations of the outer edge distinct hut not scalloped; a black
inconspicuous terminal line on both wings. Expanse, 17 mm.

Type.—1^0. 18893, U.S.N.M.; Siemi de GueiTero, Mexico,' Jul ^,
1913 (R. Miiller).

Allied to E. orhdla Druce, but much darker and uniform in color.

Genus EUSTROMA Hubner.

EUSTROMA PHYLACA, new species.

Fore wing pale straw-yellow with brown lines; a brown shade on
outer margm, obscuring the outer ones; a narrow, curved, subbasal
hne; mner hue slender, curved, forming a point in the cell; median
series of three imes, the inner of them straight from costa to median
vein, bent at right angles and straight to vein 1, then bent again and
straight to margm; the other two lines in general parallel but fainter,

less rigid and somewhat suffused together; outer series of thi-ee Unes,
of which the outermost is the strongest, zigzag, but less angled than
the median series, becommg crenulate below and even formmg rings
with the outermost Hne of the median series below the cell. Hind
wmg pale straw-color with two half lines on mner area; anal angle
stained with brown. Expanse, 31.mm.

Type.—Male, No. 18894, U.S.N.M.; Zacualpan, Mexico, October
1913 (R. Miiller).

Genus CHLOROPTERYX Huist.

CHLOEOPTERYX JALAPATA. new species.

Thinly scaled, dull green over pale gray; hues greenish, a trace of
white edge to the outer only; a discal dot on hind wing; outer margin
produced. Expanse, 18 mm.

Type.—Male, No. 19276, U.S.N.M.; Coatepec, Mexico, May, 1914
(R. MiiUer).

Without distmct white areas as m productaria Herrich-Schaffer and
Clemens Warren; uniformly clouded hke alUdata Warren and olvidarid
Schaus, but uniformly greenish, not white.
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Genus COENOCALPE Hubner.

COENOCALPE AGAPETICA, new species.

Fore wing pulverulent red-brown upon rusty yellowisli, showing two

parallel, curved, broad shades of the paler color. Beneath, the hind

wings are powdered with red-brown and show a faint, darker, diffusely

powdered mesial band. Expanse, 28 mm.
Type.—Female, No. 18895, U.S.N.M.; Zacualpan, Mexico, June,

1913 (R. Muller).

Genus ANAPALTA Warren.

ANAPALTA BAPTOPENNIS, new species.

Fore wing reddish gray, especially rosy along outer margin; apex

shaded broadly with dark brown, black along margin and a broad

submarginal band, which becomes obsolete below the dark apex and

reappears, narrower at tornus; base dark gray to just beyond the

iimer band, which is broad and blackish; discal mark faint, the

median area broad and unmarked; outer line curved, narrow, broken

and dotted below. Hmd wing reddish gray, with faint, small, discal

dot and dark terminal Ihie. Expanse, 23 mm.
TT/pe.—Female, No. 18896, U.S.N.M.; Zacualpan, Mexico, July,

1913 (R. Muller).

Somewhat resembles A. iimnixta Dognin from Colombia.

Genus PSALIODES Guenee.

PSALIODES ELPLANETA, new species.

Fore wing ohve yellowish, shaded witli brown through median

space and more faintly outwardly; base narrowly black, limited by a

white, waved line; a narrow median black band, coarsely sinuous,

edged with white, attenuated in its bend at median vein, the white

edgings in part black-edged; a black patch at apex with a pomt

directed toward cell. Hind w^ing grayish, with faint discal dot and

half line on inner margin. Expanse, 19 mm.
TVpe.—Female, No. 18897, U.S.N.M.; Zacualpan, Mexico, July,

1913 (R. Muller).

PSALIODES MONAPO, new species.

Dark reddish brown; basal area brown-black, limited by a broken

white Ime; median band broad, brown-black, broadly sinuous cen-

trally, edged with powdery white; a dark patch on outer margm at

apex, edged above by a faint, white line, wliich proceeds downward,

.broadly sinuous, as a subterminal line. Hind wing dark gray with

'discal dot and faint shaded half line. Expanse, 22 mm.
7V2>e.—Female, No. 18898 U.S.N.M.; Zacualpan, Mexico, October,

1913 (R. Muller).

AlUed to P. crista Druce.
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Superfamily TINEOIDEA.

Family NOLIDAE.

Genus ROESELIA Hubner.

ROESELIA CLARCIANA, new species.

Fore wing light gray, more whitish at base and above cell; a black

patch on costa at base widening triangularly; a black median shade,

covering orbicular and half of reniform, widening in an arc to outer

line, thence wide but fainter to hmer margm; outer half of reniform

white, without border; outer Hue excurved over cell, double through-

out except immediately at costa; sul^terminal hne dark, shaded,

irregular, followed by whitish; a row of black dashes around apex
and outer margin. Hmd wing pale gra}^, lighter on costa. Expanse,
29 mm.

Typ^.—Female, No. 19277, U.S.N.M.; Guerrero Mill, Hidalgo,

Mexico, 9,000 feet (Mann and Skewes, gift of B. Preston Clark).

Named in honor of Mr. B. Preston Clark.

Family COCHLIDIIDAE.

Genus EUCLEA Hubner.

EUCLEA IMMUNDARA, new species.

Ground color light, many scales erect, the dark brown ones pre-

dominatmg only at base; a pale mustard-yellow patch at apex and
beyond the median half line; fringe pale below vein 3, except a dark
tuft at tornus; half line silver, raised, an angle on submedian vein

and on vein 1, concave between; subapical scale-dots on veins 6 and
10 and a streak between 7-9; veins dark brown outwardly; discal dot
erect, dark brown. Hind wing brown with pale mustard-yeUow
fringe, tipped with brown at anal angle. Expanse, 23 mm.

Type.—Male, No. 18899, U.S.N.M.: Teapa, Tabasco, Mexico,

November, 1913 (R. Miiller).

The species of Euclea most nearly allied to this one may be sepa-

rated as follows

:

Fore \\-ing with a pale ray along vein 1, the subbasal silver marking not crossing it.

Line on vein 1 silvery; subbasal line oblique, not, or slightly, dentate.

subspecies trichathdota Dyar. {distrahens Dyar.)
Line on vein 1 at most pale; subbasal line toothed.

Subbasal line uniform as to submedian fold, forming similar marks above and
below it.

Subbasal line epsilon-shaped , forming full arcs, the upper sometimes
running out along vein 2 diversa Druce.

Subbasal line cusp-shaped, the arcs abbreviated above and below.

cuspostriga Dyar.
Subbasal line looped, a tooth on submedian and deep sinus below, the arm
above reduced to a line.

36399°—Proc.N.M.vol.51—16 3
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Dark brown; pale purplish patch on disk small or obsolete; discal spot

not contrasted buschi Dyar.

Less dark; pale purplish patch on disk distinct, triangular; discal dot

round , contrasted haranda Schaus.

Fore wing with subbasal silver line crossing vein 1.

Wing rough-scaled; a yellow patch at apex and beyond subbasal line.

immundara Dyar.

Wing smoothly dark-scaled ; a straight line from subapical mark to vein 2 inclosing

discal purplish patr h.

Subbasal silver line outwardly arcuate across vein 1, no tooth.

retroversa Dyar.

Subbasal line angled on vein 1, forming a shallow cusp above and below

it vericrux Dyar.

E. (igclvlstroijlia Dognin and E. lamora Dognin belong to this

group, but I have only figures of them and can not place them satis-

factorily. E. poasica Dyar has so nearly lost the silvery marks that

I can not decide to which group it is nearest. It is not likely to be

confused, however.

Family DALCERIDAE.

Genus ANACRAGA Dyar.

ANACR.4GA GUGELM.\NN5, new species.

Fore wing orange, the termen na,rrowly yellow; a large gray discal

patch running down centrally to near mner margin, lightened with

reddish in the center of the wing. Hkid whig orange, with yellow

edge. Expanse, 11 mm.
Type.—Male, No. 19278, U.S.N.M.; Teapa, Tabasco, Mexico,

March, 1914 (R. Miiller).

Near A. mesoa Druce, smaller, the dark patch of fore wing smaller

and paler and pale-centered.

Named m honor of Mr. W. Gugelmann, Mr. Midler's collector in

Teapa.

Family THYRIDIDAE.

Genus DYSODIA Clemens.

DYSODLl HYPOTHYRIS, new species.

Body rather slender, wings broad; discal cross-vein practically

obsolete on both wmgs. Black, shghtly bronz}^; some square, yel-

lowish, reticulated spots along costa and centrally below cell of fore

wing, in a dark-centered median band on huid wmg; a large white-

hj^alme discal spot on each v.dng, that of fore wmg oval, of hind wmg
romided quadrate, emarginate without. Beneath violaceous, discal

spots repeated; fore wing with two black bands and scattered strigae.

Expanse, 15 mm.
Type.—Male, No. 1S900, U.S.N.M.: Sierra de Guerrero, Mexico,

July, 1913 (R. Miiller).
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Family PSYCHIDAE.

Genus CHALIA Moore.

CHALU ZACUALPANIA, new species.

Fore wing with H veins, veins 4-5 from a point, 6 below tipex of

cell, 7-9 stalked, 9 and 10 on cell. Hind wing with 7 veins, a bar

between vein 8 and cell inclosing a large basal cell. Wings gray,

thinly scaled. Ex])anse, 22 mm.
Type.—Male, No. 19279, U.S.N.M.; Zacualpan, Mexico, March,

1914 (R. Miiller).

Nearest C. vlgasia Schaiis, much larger and less transparent.

Family PYRALIDAE.

Subfamily Pyraustinae.

Genus MEGASTES Guenee.

MEGASTES ROMULA, new species.

Dark gray-brown; fore wing of this color to near outer Ime,

lightened by a yellow-brown suffusion in lower part of median
space and outer part of basal area; inner line curved, brown, angled

on vein 1; two quadrate white spots in cell; two little spots at each

side of base of vein 2; outer line excurv^ed from costa to vein 2,

then looped up to end of cell, again oblique to margin, preceded by
large white spots between the veins above the loop, followed by
smaller ones below it; outer area largely white, a dark-brown patch

on margin between veins 4-7 and one rising from before tornus,

shaded outwardly and joined to the other patch by a shaded, cusp-

shaped subterminal Ime. Huid wing with large brown discal spot

and dash from it to tornus; two outer lines, quadrately scalloped on
the veins, the inner joined along vein 2 to the dash, the outer lost

at vein 2. Expanse, 46 mm.
Type.—^Male, No. 18901, U.S.N.M.; Zacualpan, Mexico, January,

1912 (R. Miiller); paraty])e No. 1S901(Z, from the same locality and
source, January, 1914.

Close to M. hrunnetialis Dyar, but of a different color and the ter-

minal markmgs more open.

Genus ISCHNURGES Lederer.

ISCHNUEGES MICROCHROIA, new species.

Fore wmg pale yellow, markefl with pmk; a stripe along costal

edge to the distinct dark reniform; outer and subterminal powdery
lines, sKghtly cm*ved and parallel to margin, the terminal space

sparsely powdered, thicker toward apex. Hind wing straw-whitish.

End of abdomen tinged with pink. Expanse, 22 mm.
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Type.—Yemole, No. 19280, U.S.N.M.; Guerrero Mill, Hidalgo,

Mexico, 9,000 feet (Mann and Skewcs; gift of B. Preston Clark).

Genus BOEOTARCHA Meyrick.

BOEOTARCHA LITHOCYMALIS, new species.

Fore wing silvery white, marked with dark grayish brown; costa

and inner margin narrowly dark, termen more broadly so, widening

to anal angle; basal space dark; a large spot in cell and one below

across submedian space; a large spot at end of cell fused to costa;

outer line slender, browni, dentate on the veins, curved above, re-

treating across submedian space. Hind wing subhyaline whitish,

termen narrowly brown. Expanse, IS mm.
Type.—Uah, 1^0. 10281, U.S.N.M.; Teapa, Tabasco, Mexico, Feb-

ruary, 1914 (R. Miiller).

Subfamily CRAMBINAE.

Genus CRAMBUS Fabricius.

CRAMBllS CHALCOSTOMUS, new species.

Fore wing white, tinged with ycUowish and densely powdered with

black atoms, showing clear white only in cell and a ray on basal half

of submedian fold; discal spot black; cell bordered mternally with

black ; short black rays between veins 2-5 ; termen narrowly yellow,

with subterminal row of leaden dots and terminal row of black ones;

frmge metallic silvery. Hind wing gray, with pale fringe. Expanse,

27 mm.
Type.—M'Ae, ISo. 19282, U.S.X.M.; Ksperanza, Mexico, April, 1911

(R. MiiUer).

Kuidly compared with material in the British Museum by Mr.

William Schaus.

CRAMBUS HARPIPTERUS, new species.

Fore wing light brownish, mdistinctly streaked on the veins,

darker along costa and hghter toward inner margm; a broad white

subcostal band edged with brown, narrowing submargmaUy and

only narrowly and diffusely reaching the outer margin; outer luie

curved, white, edged with brow^i within, marked by a little white

before and beyond at costa; a terminal brown-black Hue. Hind

wmg whitish, smoky grayish on costal thud. Expanse, 22 mm.
Type.—Msle, TSo. 18902, U.S.N.M.; Real del Monte, Hidalgo,

Mexico (Van Ostrand through W. D. Kearfott). A series of tliirty-

seven in all from this locahty and six from Tehuacan, Puebla, Mexico,

October, 1910 (R. MiiUer).

'

Male antennae slightly thickened and flattened. Fore wing with

vein 7 given off farther from the apex than 9; 11 anastomosing ^vith
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12; hind wing vdth. veins 4-5 stalked. Fore wing with the apex
strongly falcate, pointed.

A specimen was determined by Mr. Schaus as Crambus nergaellus

Druce; but I recognize as nergaellus specimens from Popocatepetl

Park, Mexico, in which the white stripe rmis through uniformly to

margin and there is no outer line. In these vein 11 does not anas-

tomose with 12, but is curved and approximate to it.

Genus lESTA Dyar.

lESTA ADULCIA, new species.

Fore wing pale straw-color, with two outer, oblique, wavy, pale

brown lines, converging a little toward costa and somewhat suffused

along the veins; small discal dot and terminal dots black. Hind
wing whitish. Expanse, 16 mm.

ly^e.—Female, No. 192S3, U.S.N.M.; Teapa, Tabasco, Mexico,

January, 1914 (R. Midler).

lESTA MOROBR, new species.

Fore wing pale, with brov/n shades along costa, mesially, and at

tornus; hues remote from margin, parallel, blackish, curved, the

inner lost in the central brown shade; a blackish, apical, triangular

spot; termuial dots small, black. Hind wing whitish. Expanse,

21 mm.
Type.—Female, No. 19284, U.S.N.M,; Teapa, Tabasco, Mexico,

February, 1914 (R. Midler).

Subfamily Epipaschiinae.

Genus JOCARA Walker.

JOCARA BAN, new species.

Base glaucous gray, median space brown, terminal space viola-

ceous, all but the latter irrorated with coarse black scales; lines far

out, pale, with fine double blackish borders; inner with a black

ray to base along submedian fold; outer excurved centrally and
dentate; lower third of basal space violaceous blackish; discal spot

large, black; a black shade line beyond it, dividing the median
space; a terminal row of black dashes. Hind wing pale grayish

over disk, apex and outer margin shaded with fuscous; a pale sub-

marginal Une, retreating at apex, with a black patch before and
beyond it on submedian. Expanse, 27 mm.

Ti/pe.—Female, No. 19285, U.S.N.M.; Teapa, Tabasco, Mexico,
December, 1913 (R. Miiller).
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DESCRIPTIONS OF MISCELLANEOUS NORTH AMERICAN
CHALCIDOID HYMENOPTERA OF THE FAMILY EULO-
PHIDAE.

By a. a. Girault,

OJ the Bureau of Entomology, United States Department of Agriculture.

The following descriptions are based on specimens in tlie United

States National Museum and were made with a Zeiss binocular micro-

scope, having the highest magnification.

RHICNOPELTOMYIA MARYLANDENSIS, new species.

Female.—Length, 1.50 mm. Abdomen acummate.

Differs from hicincta (Ashmead) iii being smaller and more slender,

the body is dark green, the two transverse marks on the fore wmg
are shorter and famter, the distal one from stigmal vein distinctly

not reachmg the middle of the wmg, the proximal one stiU shorter;

the postmarginal vein is longer, also the marginal fringes of the

fore wings (but not long by far); funicle 1 is somewhat shorter.

Postmarginal vein over twice the length of the stigmal. Legs (ex-

cept the caudal coxa above at base) and proximal haK of scape,

brownish yellow. Propodeum short, glabrous, noncarinate. Parap-

sidal furrows complete. Thorax scaly. Mandibles 6-dentate, three

lateral teeth large, others minute.

From one female on a tag in the United States National Museum,
labeled "Bladensburg, Maryland, June 16."

Type.—Cat. No. 19582, U.S.N.M., the above specunen and a slide

bearing a pair of wmgs and the head.

RHICNOPELTOMYIA ACHRYSOCHAROIDES, new species.

Female.—Length, 1.10 mm. Like species of ^ic^rysoc^am. Ring-
joints minute.

Dark metallic green, the legs white excepting the coxae, the caudal

femur dusky above at proximal two-thnds. Forewings with a large,

distinct fuscous spot from the stigmal vem, narrower at caudal half,

deeper at cephalic half. Scape white, dusky at cephalic third (or a
little more above); pedicel black; rest of antennae yeUowisli,, the dis-

tal club joint dusky, not much longer than its distinct terminal spine

which is conical and somewhat longer than wide. Club 2 longest.

Proceedings U. S. National Museum, Vol. 51—No. 2140.
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slightly longer than the two fimicle joints which are subequal, each a

third longer than wide and a little longer than the pedicel. Man-

dibles tridentate, tooth 3 smallest, 1 and 2 acute, subequal. Body

shmy, the scaly sculpture dehcate and inconspicuous. Propodeum

plane. Postmarginal vem shorter than the stigmal. Parapsidal fur-

rows complete, sutured cephalad only.

From one female captured by sweephig in tlic forest. District of

Columbia, May 10, 1915.

T}/2)e.—Cut. No. 19583, U.S.N .M., the female on a tag, the head on

a slide.
RHICNOPELTOMYIA SCUTELLATA, new species.

Female.—Length, 2 mm. Rather stout.

Dark purphsh black, the wings hyaline, the venation yellow, the

stigmal vein dusky. Trochanters, knees, tibiae, tarsi, and scutellum

white, the median line of the scutellum broadly concolorous, this line

broadening gradually distad, spreadmg around the apex narrowly,

thus mushroom-shaped; the disto-lateral bristle is a httle separated

from this hne and are the only two bristles present on the scutellum,

the latter with a very short median groove at base. Parapsidal fur-

rows far cephalad only. Abdomen stout, subglobular. Body very

finely scaly, the prop'odeum plane, subglabrous. Postmarginal vein

shghtly shorter than the stigmal, the margmal much longer than the

broken submarginal. Cephahc tibial spur not formmg a strigil.

Third ring-joint largest. Pedicel subequal to club 2; club 3 conical,

four times longer than its short, distinct terminal spine, subequal to

funicle 2; funicle 1 two-thirds longer than wide, somewhat longer

than the pedicel. Mandibles with three large, acute teeth, the third

smallest; dusky, red at tip.

From one female on a tag captured by sweeping in the forest,

District of Columbia, May 10, 1915.

Type.—Cat. No. 19584, U.S.N .M., the above specimen, the head on

a slide.
RHICNOPELTOMYIA VIRIDISCUTELLUM, new species.

Female.—Length, 2.05 mm.
Canary yellow, the wings hyaline, the venation yellow; ocellar area,

a large quadrate area on cephahc scutum (cephahc thhd or somewhat

more but not reaching the abbreviated parapsidal furrows), scutellum,

postscutellum, axillae hghtly meso-cephalad, meson of propodeum

not very broadly, a margmal spot on abdomen at base and three mod-

erate cross stripes on middle abdomen, the first at apex of proximal

fourth, the third somewhat distad of the middle, aU three thickened

at the meson and there more or less confluent, dark metaUic green.

Tip of ovipositor valves black. Body finely scaly. Postmarginal

vein somewhat longer than the stigmal. Propodeum noncarmate.
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Mandibles tridentate, the face of the inner tooth concaved and feebly

sen'ate. Club with its termmal nipple over half the length of club

3, which is shortest, club 2 longest, subequal to funicle 2, which is

longer than wide. Funicle 1 nearly twice longer than wide, barely

longer than the pedicel. Antennae dusky, the scape yellow. First

ring-joint largest. Scutellum with 2 bristles (distad of center).

Described from a female, forest, May 18, 1915. District of Co-

lumbia.

Type.—Cat. No. 19585, U.S.N.M., the female on a tag, the head on

a slide,

ACHYSOCHARELLA AMERICANA, new species.

Female.—Length, 1 mm.
Differs from acuminaticornis Girault m being less robust, the legs

are white (including all coxse), the general coloration is dark metallic

green, the wings are hyaluie throughout, the stigmal and postmar-

ginal veins are somewhat longer, the scaly sculpture of the thorax

fainter, the thorax more shmy. The joints of the funicle and club

are distmctly shorter, funicles 1-2 only about three-fourths longer

than wide, the club johits a httle shorter. Mandibles with three

acute teeth. Scape white, rest of antennae black. Hairs on flagellum

shorter. Compared with type of the named species. Flagellum

with the club distinct, less acuminate. Abdomen sessile.

From one female, forest, May 18, 1915, Washhigton, District of

Columbia.

Type.—Cat. No. 19586, U.S.N.M., the female on a tag, tlie head
on a slide.

CHRYSOCHAROMVIA OCCIDENTALIS, new species.

Female.—Length, 1.50 mm.
Shining, bright metallic green, the legs white except the coxae;

scape white except rather broadly at apex. Body very deUcately

scaly, the face more coarsely so. Propodeum nearly glabrous. Vena-
tion dusky yellow, the wings hyahne. Pedicel slightly longer than

wide, subequal in length to funicle 3; ring-joint 3 abruptly shortest

(in relation to the funicle), distinctly wider than long, its apical

margin oblique; funicles 1-2 subequal, longest, each somewhat longer

than thick; club 1 slightly shorter than funicle 3; termmal nipple

of the club distinct. Antennae with short pubescence. Third ring-

jomt very large, colored and clothed like the funicle. Habitus of

Aclmjsocliaris. Postmarginal vein elongate, the stigmal about a

third of its length, distmctly longer than wide, yet short. Marginal

vein about twice the length of the submarginal. Abdomen sub-

petiolate, propodeum noncarinate. Parapsidal furrows cephalad

only, short. Axillae only sUghtly advanced. Cheeks very short.
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Described from one female on a tag in the United States National

Miisemn, ''Sonoma Co., Calif."

Type.—Cat. No. 19590, U.S.N.M., the above specimen, the an-

tennae on a slide.

ACHRYSOCHAROIDES TITIANI, new fipecie

Female.—Length, 1.10 mm.
Dark metallic blue green, the whigs hyaline, the legs white except

the coxae. Venation yellow, the postmarginal vein subequal to

the stigmal. Coarsely scaly, the meson of sciitellum broadly gla-

brous, the propodeum subglabrous. A round fovea at meson, base of

propodeum. Parapasidal furrows complete but sutured only at

cephahc third, the rest an impression. Propodeum noncarinate,

nearly of uniform length. Two large bristles on the scutellum.

Scape white. Pedicel somewhat longer than wide, shghtly shorter

than either of the three funicle joints which are distinctly longer

than wide. Club 1 subequal to the pedicel. Second club joint as

long as the first, with a distinct terminal spme. Two outer teeth

of mandibles of equal length, acute, the third very short.

From one female labeled " CJmjsocJiaris oscinidis Ashmead. In-

diana, 1311."

Type.—Cat. No. 19591, TT.S.N.M., the above specimen on a slide.

ACHYSOCHARIS KANSENSIS, new species.

Female.—Length, 1 mm.
Dark metallic green, the wings hyaline except a very small amount

of staining just against the apex of the stigmal vein, the venation

dusky yellowish. Legs wliite except coxae and middle and hind

femora. Proximal two-tliirds of scape white. Mandibles tridentate,

the inner tooth smaller by far. Pedicel subequal to funicle 2 which

is subequal to club 2; club 1 shghtly wider than long. Third club

joint with a distmct terminal spine. Postmargmal vem nearly as

long as the stigmal. Scutellum uniformly sculptured. Propodeum

distinct, shorter than m A. titiani. Parapsidal furrows deeper all the

way up (from caudad) than in titiani and the abdomen more dis-

tinctly sculptured. Caudal tibiae just below knee shghtly dusky.

Sculptured as hi titiani and the propodeum similar but shorter.

Described from one female in the United States National Museum,

labeled " ChrysocJiaris oscinidis Ashm. Riley Co., Kansas, Marlatt,

August."

Type.—Cat. No. 19592, U.S.N.M., the specimen on a slide in frag-

ments.
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PSEUDIGLYPHOMYIA JLAVIFACIES, new species.

Female.—LeJigth, 2 mm.
Bright golden yellow, the wiiigs hyaline, the venation yellow, the

apex of the ovipositor black, the body marked as follows with dark
metallic green: Upper two-thirds of occiput, ocellar area, meson of

pronotum broadly, cephalic half of scutum, scutellum, propodeum, a
not broad stripe across abdomen with a distinct rectangular mesal
projection, thorax just latered of distal scutellum, metapleura and
four cross-stripes on abdomen at middle, all broadly, suffusedly joined

along the meson, the first at proximal fourth or more, the fourth
obliqued on each side from the meson, at about distal three-fourths;

preventer cephalad and between the coxae, postscutellum, mesopleu-
rum caudad of the tegulae, mesoventer, metaventer, and most of hind
coxae. Stripes of abdomen continued over the venter. Postmarginal
vein not quite so long as the stigmal. Propodeum scaly, with a
median carma and no others. Scape metallic green and the pedicel

above except at apex; the latter subequal in length to fmiicle 1 which
is somewhat longer than wide, funicle 2 quadrate. Mandibles 7- and
8-dentate. Hind tibial spurs not seen.

Agrees in pattern with americana but the stripes on the abdomen
in that species are consohdated (or there is one broad stripe), the
postscutellum is not metallic nor the meson of pronotum nor the
mesopleurum and so on.

Described from two females on a minutien mount in the United
States National Museum, labeled " 25°% LosAngeles Co., California."

Types.—Cat. No. 19593, U.S.N.M., the above specimens and a

sUde with the head.

Tliis species is doubtless congeneric with Cirrospilus Jlavicinctus

Riley.

STENOMESIOIDEA, new genus.

Female.—Belongs to the Ophelinini. Head normal, the antennae
inserted a little below the middle of the face, 10-jointed, with two
ring and club jomts. Pronotum conical but not long. Parapsidal
furrows complete, not reaching the pronotum. Axillae not advanced.
Scutellum simple, with a groove dorso-laterad, laterad of the two
bristles on each side. Propodeum with median and lateral carinae,

the latter at base for some distance a sulcus. Abdomen sessile, the
second segment occupying about a fourth of the surface. Marginal
vein long, a httle shorter than the submarginal, about twice the
length of the elongate stigmal, which is somewhat shorter than the
postmarginal. No true grooves on scutellum.

Genotype.—Stenomesioidea mellea, new species.
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STENOMESIOIDEA MELLEA, new species.

Female.—Length, 2.50 mm.
Uniformly golden yellow, the funicle and club black, the venation

yellow, the forewing stained yellow from base out to the end of the

venation. Funicle 1 much the longest, nearly twice longer than

wide, 4 barely longer than wide, subequal to club 1; club 2 conical

and longer than 1, acute, without a terminal nipple. Pedicel not

quite as long as funicle 4. Body with delicate scaly sculpture.

Type.—Cat. No. 12735, U.S.N.M., two females on tags (forewing,

caudal tibiae, and an antenna on a slide). These specimens are

labeled " Stenomesoidea mellea Aslmi.," an undescribed species, and
"3436°.26/784."

SYMPIESOMORPHELLEUS NIGRICEPS, new species.

Female.—Belongs to the Ophelinini and in my table to the Austra-

lian genera runs to Sympiesomorphelleus but the club is apparently

3-jointed, the third joint nipple-like yet not articulated. Axillae not

advanced.

Length, 2.50 mm.
Deep orange yellow^, the head, antennae, prothorax, scutum, parap-

sidcs except laterad, axillae except caudal and lateral margins, mar-
gins of abdomen very narrowly and a median stripe down dorsum of

abdomen commencing a little out from base, gradually narrowing to

apex, black. Tip of ovipositor valves black. The very long-sagittate

mesal marking on abdomen is connected narrowly with the base.

Head finely scaly (except the middle of the face), the thorax more
coarsely so (except the scutellum, postscuteUum, and propodeum,
which are glabrous, the abdomen slightly scaly). Propodeum with

a delicate median carina and no others, the spiracles small. Pedicel

a little longer than wide at apex, shorter than funicle 4. which is a

little longer than wide; funicle 1 nearly twice longer than wide;

club 1 slightly shorter than funicle 4; club 2 shorter, the apparent 3

very small. Venation as in Stenomesioidea but the marginal vein

distinctly longer

From one female in the United States National Museum labeled

"College Station, Texas. September, Banks."

Type.—Cdit. No. 19594, U.S.N.M., the female on a tag; the hind

tibiae, forewing, and an antenna on a slide.

The grooves on the scutellum are just within the two bristles on
each side.

Genus CIRROSPILOIDEUS Ashmead.

The hind tibiae bear two rather long, slender spurs, so the genus
belongs to the Ophelinini and is the same as my Sympiesomorphel-

leus. The mandibles of the genotype are 8-dentate. The tenninal
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nipple of the club is not articulated. Propodeum with a median

carina and a curved lateral one. Abdomen rather slender, its seg-

ment 2 somewhat over a fourth the length of the surface. Parapsidal

furrows and axiUae as in the preceding species.

PSEUDIGLYPHOMYIA (CIRROSPILUS) FLAVICINCTUS (Riley).

This species is the same as Cirrospilus fiavimaculata Ashmead.

There are specimens in the United States National Museum from

Algonquin, Illinois (Nason), and from Washington, District of Co-

lumbia. The caudal femur is concolorous.

Propodeum without lateral carinae. Postmarginal vein somewhat

shorter than the stigmal. Types compared.

PSEUDIGLYPHOMYIA CINCTITHORAX. new species.

Female.—Length, 1.50 mm.
Differs from. Jlavicinctus Riley m that the yellow on the little less

than distal half of the distal scutum is complete^-that is, crosses the

entire dorsal thorax (the parapsides with only their lateral and

cephahc margins metallic dark blue or concolorous) ; the caudal femur

is golden yellow (thus but the caudal coxa is concolorous) and also

the head (except cheeks below the eyes, ocellar area and occiput, the

latter except around the mouth and dorso-laterad at each eye).

Thorax scaly, the propodeum and postscutellum smoother. Venation

yellow. Scape metallic except at apex, the pedicel so at base above

l)roadly. Funicle 1 subequal to the pedicel, somewhat longer than

wide, 2 quadrate. Club with a smaU terminal nipple. Postmarginal

vein slightly shorter than the stigmal. Mandibles 5-dentate. Com-
pared with type oijlavicinctus.

Described from a single female captured at Algonquin, Illinois,

September 20, 1895 (Nason).

Tijpe.—Cat. No. 19602, U.S.N.M., the female on a tag, the head,

a hind tibia and a forewing on a slide.

PSEUDIGLYPHOMYIA PULCHRA. new species.

Female.—Like americana but wholly lemon yellow, the legs wholly

so and the metallic blue green markings differ as follows: The upper
occiput more narrowly green, the pronotum all green, the area of

the cephalic half of the scutum is semicircular, the stripe across base

of abdomen is absent, while the broad abdominal stripe is farther

distad, distinctly closer to the tip than to the base and excised only

proximo-laterad, so that there is at meson an obtuse projection from
the proximal margin. Also the sides of the thorax caudad of the

tegulae and proximal half of caudal coxae are metallic blue. The
broad band of the abdomen crosses the venter. Mandibles 5-dentate.

Described from one female labeled
'

' from Bucculatnx species, Feb-
ruary 9, 1908. Oirrospilus jiamcinctus Riley." United vStates.
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Type.—Cat. No. 19603, U.S.N.M., the specimen on a tag, the head,

hind tibiae and a forewing on a sHde.

LEUCODESMIA NIGRIVENTRIS, new species.

Female.—Twice the size of the genotype, varying as follows:

Abdomen black (not yellow with the apical marghi of each segment

black), the substigmal spot of the forewing black and much larger,

longer than the stigmal vein (faint and very small in the typical

form), the mandibles are 7-dentate (6-dentate in the other), the

silvery band on the face is a little narrower (across near ventral

ends of the eyes and continuous), the propodeum blacker and the

hind coxae are black. General color orange yellow (in typica honey

yellow). ScuteUum with four bristles which are laterad of the

grooves. Median carina of propodeum paired, no others. Com-

pared with types of genotype.

Described from four females in the United States National Mu-
seum labeled "Madison, Fla., X.14, 1914. Parasite of Pyroderces

rileyi Wals. Cotton. W. D. Pierce."

Type.—Cat. No. 19604, U.S.N.M., the above specimens plus a shde

with forewing, head, and hind tibia (and same of L. typica Howard
but not types). Three of the females are paratypes.

In this genus the third joint of the club is nipplelike, the small

hind tibial spurs double, two ring-joints, the first very short. The
vertex is more or less elevated in dry specimens. The genotype has

a delicate, paired median carina on the propodeum and no others,

the propodeum glabrous. Body scaly.

CLOSTEROCERUS UTAHENSIS CALIFORNICUS, new variety.

Female.—Length, 1 mm.
Differs from typical utaJiensis Crawford in having the proximal or

third stripe of the forewing present in the shape of a large triangular

area from the caudal margin, its base or broad end distad and its

pointed end extended along the caudal margin to base and distad to

the second stripe; it extends cephalad nearly to cephalic margin.

In the typical form it is present only all along the caudal margin.

Mandi])les tridentate in both. Also, here the distal stripe of the

forewing is broader than the second (the other way round in the

typical form).

From two females on tags "Berkeley, Calif. May 29, 1911. P. H.
Timberlake."

Type.—Cat. No. 19605, U.S.N.M., the above specimens ( = type and
paratype), and slide with pair of wings and head of a paratype typ-

ical form.
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CLOSTEROCERUS UTAHENSIS CINCINNATUS, new variety.

Male.—Length, 0.70 mm. Differs from the typical form in having

the second stripe of the forewing very broad and the basal infmna-

tion is somewhat as in californicus. Also from both in having the

body more shiny, the sculpture more delicate. Mandibles tridentate.

From a female on a tag, "Par. on a Cynipid, J. U. Lloyd, Cincin-

nati, Ohio, July 1, '95. 463°2."

Type.—Cat. No. 19606, U.S.N.M., the above specimen, and the head

and pair of wings on a slide.

HEMIPTARSENOroEUS AMERICANUS. new species.

Female.—Length, L75 mm. Differs from semialhiclavus in having

the stigmal vein over a third the length of the marginal.

Dark metallic green, the antennal club silvery white, the following

parts fulvous: The abdominal petiole and a large V-shaped area

dorsad, its apex at base and each arm extending to about middle;

proximal two-thirds of abdominal venter except the lateral margins

narrowly; the legs except the cephalic concolorous coxae, the ends

and middle of the sides narrowly of cephalic femora and the white

tarsi; scape and pedicel (lighter). Distal tarsal joint dusky; also

more or less of the hind tibia. Funicle black. Forewings lightly

smoky from base of the marginal vein distad to the apex, the infusca-

tion more or less irregular. Funicle subcompressed, 1 two and one-

half times longer than wide, 2 and 3 subequal, but 3 stouter, each

longer than 1; 4 as stout as 3, subequal to the club, shorter than 1,

distinctly longer than the pechcel and a third shorter than 3. Club
1 distinctly longer than 2. Antennae inserted in the middle of the

face, the club with a short termmal spine. Mandibles 5-dentate.

Head and thorax scaly punctate, the propodeum more coarsel}^, with

a delicate, nearly complete, long median carina and one irregular

lateral one (composed of several crooked rugae). Spiracle minute,

round, cephalad. Middle femur above metallic. Postmarginal vein

a third or more longer than the slender stigmal. Abdominal petiole

very short. Segment 2 of the abdomen longest, occupying about a

fourth of the surface, the abdomen flat above, keeled beneath.

Axillae advanced half way into the scutum. Propodeum long.

From a female captured in the forest, District of Columbia, May
11, 1915.

Type.—Coii. No. 19624, U.S.N.M., the above specimen on a tag, the

head and forewing and the hind tibia on a slide.

A somewhat similar species occurs in Australia.
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TETRASTICHOMYIA, new genus (Tetrastichini).

No groove on. scutmn; one groove (the lateral) on scutellum.

Four ring-joints, the third very short, tliree funicle and clnb joints.

Petlicel and funicle 1 subolongato.

Genotype.— Miotropis disiocampae Ashmead.

PSEUDIGLYPHOMYIA AMERICANA, new species.

Female.—Length, 1.60 mm.
Legs and abdomen golden yellow, the head and thorax sanguineous,

the wings hyaline, the venation yellow. Variegated with dark

metallic green as follows: Ocellar area, upper fourth of occiput,

cephalic apex of pronotum, cephalic half of scutum, the area frus-

tum-shaped (narrowing caudad, thus leaving the lateral margin more
and more) its caudal margin incised obtusely at meson; caudal mar-

gin of pronotum rather narrowly, scutellum, propodeum (and the

thorax dorsad just laterad of postscutellum and distal scutellum), a

moderate stripe across base of abdomen, its caudal margin with a

broad obtuse projection at meson, a very broad stripe across beyond
middle of the abdomen (equal to over one-third the surface) its

margin deeply excavated proximo-laterad at lateral margin and
less deeply from lateral margin a little before its caudal end, which
is as far from the apex of the abdomen as the proximal margin is

from the green stripe at base. Tip of ovipositor valves black. Mid-

dle tibia with a rather broad cinctus just below the knee for

some little distance. Propodeum with a median carina and no
others, the thorax scaly, Scutellum with four bristles which are

just laterad of the grooves. Antennae dusky yellow; funicle 1 some-

what longer than wide, 2 a little shorter, subequal in length to the

pedicel. Nipple of club short, distinct; mandibles 5-dentate. A
spot laterad at base of the hind coxae. That portion of the broad

stripe of abdomen proximad of the latero-caudal excision passes

over the venter.

Described from one female labeled '^ Clrrospilus flmncincfus Riley,

1729, Ohio."

Type.—Cat. No. 19625, U.S.N.M., the above specimen on a tag,

the head, forewing and hind tibiae on a slide.

ENTEDON OCCIDENTALIS, new species.

Female.—Length, 3,50 mm. Robust.

Like E. ligeloviae Ashmead but much more robust, the post-marginal

vein is slightly shorter than the stigmal, which is longer than wide,

the club lacks the small terminal spine or it is a mere tubercle;

funicle 1 is distinctly longer than the pedicel, two and one-half times

longer than wide, longer than the club. The abdominal seg-

ments after 3 are scaly and 2 is not quite a fourth the length of
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the abdomen. There is a foveolate groove along each side of the

median carina of the propodeum and a boomerang shaped carina over

the spiracle. The propodeum and hind coxae are more coarsely sculp-

tured. Occipital margin of the vertex finely scaly, more finely so

than the occiput. Hind tibial spur thick and of tolerable length.

Types compared.

Described from one female labeled '

' Entedon higeloviae Ashmead.

Type, Dalles, Oregon"; three labeled "Los Angeles, California.

April. Coquillett"; and three labeled "Wasatch, Utah, June 27."

Type.—Cat. No. 19626, U.S.N.M., two females on tags, and a slide

bearing a hind leg and an antenna (Los Angeles).

In this species the cheeks at the ventral ends of the eyes have a

broad path, which is differentiated by being scaly, not punctate (nar-

rower and less distinct in higeloviae) .

EPRHOPALOTUS, new genus.

Female.—Belongs to the Entedonini. Head large, the antennae

9-jointed with two large ring-joints, the club 3-jointed and with a

long terminal spine. Marginal vein nearly twice the length of the

submarginal, the stigmal long but somewhat shorter than the sub-

elongate postmarginal vein. Segment 2 of the abdomen a little

longer than 3, occupying about a fifth of the surface. Pronotum not

visible from above. Parapsidal furrows as in Secodella. Abdomen
sessile. Axillae advanced half way cephalad of the scutellum, the

latter large, larger than the scutum. Propodeum short at the meson,

there with three oarinae with sulci between them, all of the three

forked at base in a small way; also a larger, very delicate, shadowy
carina somewhat laterad of these; no true lateral carina but a

spiracular sulcus which is complete, running disto-laterad. Hind
tibial spur not especially large.

Genotype.—Eprhopalotus purpureithorax, new species.

EPRHOPALOTUS PURPUREITHORAX, new species.

Female.—Length, 1.75 mm.
Metallic purple, the propodeum, abdomen and legs blue-green.

Wings hyaline. Scape, tibiae and tarsi white. Venation yellow.

Middle tibiae concolorous for proximal half. Eaiees white. Vertex

scaly, also the thorax, the scutum and parapsides more coarsely

than the axillae and scutellum, on the scutum the lines partly raised.

Propodeum glabrous, scaly toward the spiracle and laterad. Abdo-
men scaly, glabrous at immediate base. Scape dusky above and at

distal half, long and slender. Pedicel a half longer than wide at

apex, longer than either funicle joint; 2 of the funicle a little longer

than 1, a little longer than wide. Terminal spine of club as long as

36399°—Proc.N.M.vol.51—16 4
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club 3 which is smallest of the club. Club 2 slightly longer than

wide. Forewings naked from proximal third of marginal vein to

base, broad. A line of small setae along near caudal margin, opposite

the break of the submarginal vein (about 10 setae).

Described from one female on a tag labeled "371°. Par. of Cynips

from gall of Cecidomyiia quercus-pilulae. Issued March 24, 1879."

United States.

Type.—Cat. No. 19627, U.S.N.M., the above specimen, the fore wing

and antennae on a slide.

ACHRYSOCHARELLA ACUMINATICORNIS, new species.

Female.—Length, 1.50 mm.
Dark metallic purple, the propodeum and abdomen dark metallic

green, the wings hyaline, their venation except the dusky stigmal vein

and the legs except the dusky metallic femora, reddish yellow. Scape

reddish yellow, dusky toward tip. A very slight stain from the apex

of the stigmal vein. Postmarginal vein distinctly somewhat longer

than the stigmal. Abdomen with a very short petiole. Body finely

scaly reticulate. Propodeum of moderate shortness, noncarinatc.

Parapsidal furrows complete but sutured only cephalad. Flagellum

with numerous long, non-whorled, single hairs, the pedicel somewhat
longer than wide, shorter than the following joints; funicles 1-2

subequal, clubs 1-2 each slightly shorter, club 3 still shorter, termi-

nating in a rather long point. Funicle 1 about two and a half times

longer than wide, the flagellar joints elongate.

Described from one female in the United States National Museum
collection captured at Washington, District of Columbia, June 23.

Type.—Cut. No. 19628, U.S.N.M., the female on a tag plus a shde

bearing the antennae.

PARDIAULOMELLA IBSENI, new species.

Female.—Length, 1.80 mm.
Dark metallic blue, the trochanters, knees, tibiae, tarsi, and scape

white, the venation pale, the wings hyaline. Head finely scaly, the

thorax more finely so, the lines raised but not very coarse, the areas

small. Propodeum with a glabrous median carina and no others, no
sulci, of moderate length, scaly punctate, the spiracle round, cephalad,

not small. Abdomen finely scaly. Axillae much advanced. Scutel-

lum with four bristles. Anteimae inserted below the middle of the

face, cylindrical, 11-jointed with two short ring-joints, the club 3-

jointed, the third joint small, nipple-like, itself ending in a short,

stout terminal spine. Pedicel barely longer than wide, two-thirds

the length of funicle 1 which is longest, widening distad, somewhat
longer than wide, 2 a little wider than long, 3 and 4 subequal, each

distinctly wider than long. Club 1 subequal to funicle 2 ; club short,
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ovate, about half the length of the funicle. Mandibles 10-dentate.

Marginal vein slightly longer than the submarginal, over thrice the

length of the stigmal, the latter much shorter than the postmarginal

which is not quite half the length of the marginal. Hind tibial spurs

double. Pronotum transverse-linear; scutellum simple.

The apparent male is smaller with the flagellum brown, the legs

white except the caudal tibiae and middle and caudal femora (an-

other specimen bore legs colored as in the female) . The scape is com-

pressed and widened below, the second ring-joint very short, the third

club joint larger and with a terminal spine yet acute. The first three

funicle joints each bear a long branch from the same side at base.

Mandibles about 7-dentate. The two male forms differed considerably

in the details of the antennae and I do not like to connect either one

definitely as yet to this species. The mandibles were 5-dentate in

the form colored unlike the female. There is a white stripe across

the abdomen just out from base and the parapsidal furrows are com-

plete yet obscure.

Described from two females and several males reared from larvae

of Desmia funeraZis^ Fairfax County, Virginia, June 6 (J. F. Strauss).

Tijpes.—Csit No. 19629, U.S.N.M., two females on a tag; the head,

the hind tibiae, and the antennae on a slide.

This species is somewhat similar to the female of Cratotechus larva-

rum Linnaeus (Thomson), which has the minute third joint of the

club tubular and the first ring-joint very short; but in larvarwm there

are only three funicle joints. There are in the United States National

Museum three specimens labeled as being this species, apparently in

Thomson's handwriting, two females labeled " Silvestri, Italy, Octo-

ber 7, 1902 "—and another which bears the specific label and is lo-

calized at Blankenburg. Thuringia. I doubt the identity of these

very much excepting the third). Two females in the same collec-

tion, labeled Cratotechus ungularis Thomson, had the antennae 10-

jointed, with three fimicle and club joints and the third club joint

large and distinct. In this species ungularis the hind tibial spurs

are double, an incidented observation here. The specimens were

labeled " Blankenburg, Thur. ? ." Cratotechus smerinthi Ashmead,
female, has antennae like ungularis^ that is as to segmentation. Type
examined. The club is somewhat enlarged, the first ring-joint much
shorter than the second ; the third club joint terminates in no distinct

spine, but its apex is nippled a little. The funicle is 3-jointed in

Trichogramma {Cratotechus) orgyiae (Fitch) which appears cor-

rectly placed now.

The species is dedicated to Henrik Ibsen.

In the genotype of Dlmmoclda the mandibles are large, broadly

truncate at apex, 10-dentate, the antennae are brownish, the pedicel
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longer, funicle 2 quadrate and 3 or 4 not as wide as in ibseni; the

club has an apparent small, obtuse nipple-like third joint, but this is

not articulated as in ibseni and per se does not bear a terminal spine.

Dhmrhochia bears two ring-joints, the antennae 10-jointed, with two

club and four funicle joints. The head is stouter (longer from oc-

ciput to face") than with ibseni, but the latter is very similar to the

Dimmockia both in color and structure. The latter bears two hind

tibial spurs.
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SOME DIPTERA (MTCRODON) FROM NESTS OF ANTS.

By T. D. a. Cookerell and Hazel Andrews.

Of the Vniverait)/ of Colorado, Boulder.

An excellent summary of our Imowledge of the biolog}" of the

syrphid genus Mkrodon has been given by Dr. W. M. Wheeler/ while

the taxonomy of the North American species has been fully discussed

by Dr. S. W. Williston.^ A new species from Colorado was reported by
Cockerell many years ago,^ but was not described. W. A. Snow^ de-

scribed a new species from the male as Microdon megalogaster; in the

Aldrich catalogue this is said to be from Colorado, but no locality is

cited b}^ Snow, and evidently he did not know where the specimen

came from. Snow's paper is mainly on Syrphidae from Colorado, but

he says in his prefatory note that the material discussed is "chiefly "

from the Colorado collection, implying that part of it is from another

source. Doubt is also thrown upon the locality " Colorado " by the

fact that Townsend described as M. hombiformis what appears to be

the female of the same species from Virginia, while Johnson reports

the species from New Jersey and Pennsylvania. It may be stated that

a specimen from Pecos, New Mexico (W. P. Cockerell), was referred

to Snow's species by Coquillett ; this is in the United States National

Museum, and Mr. Knab informs us that it is a female of our M.
coloradensis. Wheeler gives good reasons for thinking that all the

records of the breeding of Microdon in the United States refer to a

single species, M. tristis Loew. The junior author of this paper
was fortunate in breeding two species from larvae found in nests of

Formica in Colorado in the spring of 1915. Upon examination, it

seems that one of these is undescribed while the exact position of the

other seems somewhat uncertain, so they are characterized herewith.

MICRODON COLORADENSIS, new species.

Male.—Robust; length (not including antennae), 14 mm.; width
of abdomen about 6.7.5 mm.; length of wing 9.0 mm. Head black,

1 Journ.
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clothed with brassy yellow pile; front broad, inner orbits parallel:

distance from ocelli to antennae much less than least distance between

the eyes; ocelli approximate; antennae black, the first joint slightly

shorter than the two following together, second joint about (or

slightly over) half as long as third; third joint considerably shorter

than first, pointed at tip; thorax black, with obscure purplish and

green tints, the dorsum clothed with fox-red pile; scutellum short,

rounded, transverse but projecting, not emarginate, its pile longer and

brighter red than that on mesothorax ; abdomen short, broad, black,

pile long on margins of segments, reddish yellow, abundant on first

and second segments, especially at sides, and on apical margin of

third ; legs black, femora and tibiae clothed

with reddish yellow pile; hind basitarsi

not as long as remaining joints together, the

whole hind tarsi thick, but the basitarsi not

especially so ; wings pale gray, veins black-

ish; vein forming outer side of discal cell

strongly curved, finally directed upward
FIG. i.-MicRODON C0L0EADENSI3.

foi-jninff an obtusc angle on outer side with
Wing OF MALE. ^ ^

. n t
vein boundmg first posterior cell; distance

on upper side of first posterior cell from base to stump less than from

stump to end ; halteres cream color.

Female.—A little larger, width of abdomen over 7 mm.; differs

from male in having the pile on head and thorax whitish yellow
;
pile

on abdomen forming a broad pale yellowish shining band on hind

margin of first segment, but black on

sides of that segment anteriorly; on

the other segments thin and black,

with a few pale hairs on lateral hind

margins of third segment.

Pupa.—Of the usual form and red-

dish color; length 10.5-12,5 mm.,
•

Ki.-K i-r K I'li-r-r M FiG. 2.—MiCRODON COLOEADENSIS. EGG.
width 7,5 mm,, height 5,5 mm, ; easily

distinguished from those of M. tristis and varieties by the absence

of raised lines or other distinct sculpture ; the surface is uneven, with

small and obscure pustuliform elevations, arranged more or loss in

longitudinal rows. The posterior tubercle is relatively long and

narrow, its length conspicuously greater than its apical breadth,

whereas in tristis^ variety, it is broad and short, its length much less

than the apical breadth.

Egg.—Long-oval, white, about 1.75 mm. long, the surface regularly

and densely beset with protuberances, giving a coarsely granular ap-

pearance under a lens.

Type.—C^i. No. 19727, U. S. Nat. Mus.
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Ilahitat.—Boulder, Colorado. Two of the soft, slug-like larvae were

found in a nest of Formioa fusca argentea Wheeler, April 13, 1915, at

the foot of Flagstaff Hill, Boulder. They were placed in a glass jar

with soil and some of the ants, and a third larva, found later, was

added. On April 15, one of the larvae became a pupa. On May 14,

two male flies hatched, and two days later a female appeared. On
June 8 a female was caught at Pulpit Kock, Boulder. The type is a

male. This is a large robust species, the sexes with quite differently

colored hair, but both having the front broad. It is much larger than

M. tristis, and differently colored. The size suggests 3f. megalogasfer

{homhiformis) , but the color is different, and the front of the male

is not narrowed in the middle, while the second antennal-joint is much
more than a third the length of third. It is larger than M. xanthopl-

lis Townsend, from California, and quite differently colored; in

seanthopilis the hair is entirely brassy yellow (more orange in the

male) , without black.

MICRODON TRISTIS, subspecies.

Female.—Eobust; length (not including antennae), 12 mm.; width

of abdomen, G mm. ; length of wing, 9 mm.
;
general color, black,

with shining pale hair; antennae, black; front broad, but narrower

than face ; scutellum with a pair of small tubercles, hidden by hair

;

penultimate segment of abdomen at sides nearly or quite as long as

the two preceding together. Head black, clothed with glittering very

pale yellowish pile; eyes bare; transverse groove of front shallow,

above it the integument is purplish black, while behind the eyes it is

very faintly greenish ; antennae elongate, first joint longer than third,

second more than a third length of third, but not nearly half; thorax

purplish-black, with rosy or coppery tints on disk, thinly clothed with

hair like that of head ; abdomen black, with extremely faint greenish

tints; glistening pale hair on lateral margins of segments, covering

dorsal surface of first segment, hind margin of second (broadened in

middle), and forming a very broad band, widely interrupted in mid-

dle, along posterior marginal area of third, apical part of abdomen
with scattered pale hair ; the apparently bare parts of abdomen have

thin black hair; legs black, with pale hair, orange on inner side of

tarsi; hind tarsi thickened; wings dilute cinereous, pale reddish

basally and in costal region, outer veins bordered by dusky clouds;

outer corners of first posterior and discal cells broadly rounded, that

of first posterior minutely appendiculate, but discal not; angle

formed on outer side by first posterior and discal cells a little greater

than a right angle ; stump in first posterior cell before middle.

Male.—Superficially exactly like female, with the same colors, ex-

cept that first abdominal segment is more distinctly green; front

strongly narrowed above, the transverse groove, at the narrowest
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point, strong ; hair band on apical part of second abdominal segment

interrujoted ; apical region with much pale glistening hair; first

posterior cell not appendiculate ; hind tarsi thick, but basitarsi hardly

broader than next joint.

Pupa.—Length 12 mm., width 8, height 5 (female), or length 10.5

mm., width 7, height 4.5 (male). Surface sculpture essentially as in

31. tr'isfis, figured by Wheeler, except that the space between the mid-

most longitudinal raised lines is fully equal to those between these

lines and the next, instead of being much less. Color deep red-brown.

Habitat.—Boulder, Colorado. This is almost certainly the new
species recorded from Wet Mountain Valley in 1893. A pupa was

found at Boulder a few years ago, but being isolated from its proper

environment gave only a crippled male fly, whose wings did not ex-

pand. Pupae were found May 1, 1915, in a nest of Formwa rufa

aggera/ns "Wlieeler, at Boulder. They were kept in a jar with the

ants, and on May 23 a fly of each sex emerged. The specimens

described are in the United States National Museum.

This is certainly allied to M. tristls Loew, but is considerably larger,

with the first antennal joint entirely black, the outer angle formed by

the first posterior and discal cells larger, thorax above with coppery

and brassy (not green or bluish) tints. The dark tibiae and tarsi,

and the absence of black pile on the front, show that this is neither

M. trktis rufcrus Williston nor 31. tristis cothurnatus Bigot. The

last antennal joint is flattened at end, so that it appears obtuse in one

view and acute in another. It is probable that it represents a west-

ern subspecies of 31. tristis.^

'^ Since the above was put in type, Mr. Chas. W. Johnson has published an article in
Psyche, vol. 23, June, 1916, p. 75, in which re reviews the subject of M. tristis and
cothurnatus. According to the interpretation there given, one Colorado species falls

with M. cothurnatus, which is distinct from tristis.
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ON THE GEOGEAPHICAL FOEMS OF THE PHILIPPINE
ELEGANT TITMOUSE, PAEDALIPARUS ELEGANS
(LESSON), WITH DESCRIPTIONS OF THREE NEW
SUBSPECIES.

By Edgar xVlexander Mearns,

Associate in Zoolociij, I'riifcd Sfnfcs National Museum.

As a whole, including its subspecies, Pardallparus elegans ranges

from the islands of Tawi Tawi and Sulu, south of the Sulu Sea,

north through the middle Philippine Islands to the Babuj^anes

Islands (Calayan and Camiguin, north of Luzon), or, approximately,

from the Hth to the 20th degree of north latitude and from the 120th

to the 127th degree of east longitude. It has not been recorded from
the eastern islands, Samar, Leyte, Bohol, and the Dinagat group ; and
west of the Sulu Sea, on the islands of Palawan and Balabac, it is

replaced by a distinct species, Pardallparus amabilis (Sharpe) , which
has no yellow band on the side of the head and neck, which are en-

tirely black.

The species Pardallpa^'us elegans was described by Lesson in the

year 1831. Subsequently three additional forms of it, mindanensis^

albescens., and edithw^ were described by Mearns and McGregor; of

these, the last two were considered as full species until Hellmayr^
placed them in their true relation as subspecies of Pardallparus ele-

gans. In the present paper three additional subspecies are described

as follows:

PARDALIPARUS ELEGANS PANAYENSIS, new subspecies.

I'ANAY TITMOUSE.

Parns elegans Steere, List Birds and INIamni. Steere Expedition, 1890, p. 21
(part; Panay).

—

Wokcester and Bourns, Proe, U. S. Nat. Mus., vol. 20,

1898, p. 560 (part; Panay).

Pardallparus elegans McGregor and Worcester, Hand-list Birds Philip-

pine Islands, 1900, p. 94 (part; Panay).—McGregor, Manual of Philip-

pine Birds, 1909, p. 605 (part; Panay).

Ti/pe-speelmen.—Adult male, Cat. No. 233639, U.S.N.M.; col-

lected on the Island of Panay, Philippine Islands, November 14, 1890,

by D. C. Worcester and F. S. Bourns. (Original number, 1395.)

1 Genera Avium, pt. 18, 1911, pp. 15, 16, and 32.

Proceedings U. S. National Museum, Vol. 51—No. 2142.
57



58 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.51.

Suhspecific characters.—Most closely related to Pardaliparus ele-

gans albescens (McGregor), with which it agrees in the clear yellow

color of the under parts, sides of head, and nuchal patch, but differs

in having less black on the upper back and the back and rump over-

washed with pale greenish gray instead of white. In jyanayensis the

scapulars are almost as heavily blotched with white terminal spots as

in albescens, and the white terminal spotting of the wing-coverts, ter-

tials, secondaries, and inner primaries have about the same extent.

The white spots on the middle portion of the outer webs of the four

outer rectrices are smaller in panayensis, as are also the apical white

spots.

Measurements of type (adult male).—Wing, 64; tail, 39; culmen,

9 (about; extreme tip gone) ; tarsus, 17.

PARDALIPARUS ELEGANS GUIMARASENSIS, new subspecies.

GUIMARAS TITMOUSE.

Parus clegans Steere, List Birds and Mamm. Steere Expedition, 1890, p.

21 (part; Guimaras).

—

Worcester and Bourns, Proc. U. S. Nat. Mus.,

vol. 20, 1898, p. 560 (part; Guimaras).

Pardaliparus clegans McGregor and Worcester, Hand-List Birds Philip-

pine Islands, 1906, p. 94 (part; Guimaras).

—

McGregor, Manual of

Philippine Birds, 1909, p. 605 (part; Guimaras).

Type-spedrmn.—Kdiu\t{1) female, Cat. No. 101448, U.S.N.M. ; col-

lected on the Island of Guimaras, Philippine Islands, December 28,

1887, by D. C. Worcester. (No original number.)

Subspec'i-fi,c characters.—Most closely related to Pardaliparus cle-

gans mindanensis Mearns, from which it differs principally in being

of duller coloration, with less black on the upper back, and with the

back, scapulars, and rump dull yellowish gray, with a tendency to

pale yellowish central or apical spots to the feathers of the mantle,

and a greenish wash on the rump. As in mindanensis, the white wing-

spots are washed with yellow. The imder parts, sides of head and

neck, and the elongated nuchal patch are slightly deeper yellow than

in panayensis.

Measurements of type (adult female).—Wing, 03; tail, 38; culmen,

10; tarsus, 16.

Remarks.—Possibly the type-specimen is subadult, although it has

the black on head and throat and was killed late in the month of

December.
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PARDALIPARUS ELEGANS SULUENSIS, new subspecies.

SULU TITMOUSE.

Parus elegans Gtjillemaed, Proc. Zool. Soc. London, 1885, p. 264 (Sulu).

—

WoECESTEB and Bourns, Proc. U. S. Nat. Mus., vol. 20, 1898, p. 560

(part; Sulu).

Pardaliparus elegans McGkegok and Wobcestee, Hand-List Birds Philip-

pine Islands, 1906, p. 94 (part; Sulu).

—

McGeegoe, Manual of Philip-

pine Birds, 1909, p. 605 (part; Sulu).

Type-specimen.—KdM\.t male, Cat. No. 233279, U.S.N.M. ; collected

on the Island of Sulu, Philippine Islands, September 9, 1891, by D.

C. Worcester and F. S. Bourns. (Original number, 1387.)

Suhspeciflc characters.—This form is closest to Pardaliparus ele-

gans guirrharasensis and P. e. mindanensis. The upper parts are more
distinctly greenish than in any other form of P. elegans. The yellow

parts (chest, abdomen, crissum, sides of head and neck, and nuchal

patch) are a trifle paler and more greenish yellow than in mindanensis

and guimarasensis, and the feathers of the mantle have pale yellowish

green central or apical spots, suggesting the pattern of P. e. albescens;

but the scapulars are unspotted grayish green. The wliite or whitish

wmg-spots are of medium size and very faintly washed with yellow.

Measurernents of type (adult male).—Wing, 61; tail, 35; culmen,

9..5; tarsus, 16.

The known forms of Pardaliparus elegans now stand as follows:

PARDALIPARUS ELEGANS ELEGANS (Lesson).

ELEGANT TITMOUSE.

Parus elegans Lesson, Traite d'Ornith., 1831, p. 456 (no locality; the type

is from the Philippines; compare Pucheran, Rev. Mag. Zool. (2), vol. 6,

1854, p. 68).

Parus quadrwittatns Lafeesnaye, Rev. Zool., vol. ?>, 1840, p. 129 ("in Ma-
nilla aut in India ").

Geographical range.—Islands of Luzon and Mindoro.

PARDALIPARUS ELEGANS MINDANENSIS Mearns.

MINDANAO TITMOUSE.

Pardaliparus elegans mindanensis Meabns, Proc. Biol. Soc. Washington,
vol. 18, 1905, p. 8 (Mount Apo, Mindanao, Philippine Islands).

Geographical range.—Island of Mindanao.

PARDALIPARUS ELEGANS ALBESCENS (McGregor).

WHITE-BACKED TITMOUSE.

Pardaliparus albescens McGeegor, Philippine .Tourn. Sci., vol. 2, 1907, p. 293

(Ticao Island).

Geographical range.—Islands of Ticao, Masbate, Cebu, and Negros.
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PARDALIPARUS ELEGANS EDITHS (McGregor).

EDITH'S TITMOUSE.

Pardaliparus edithw McGkegor, Philippine .Tourii. Sci., vol. 2, 1907, p. 294

(Calayan Island, Babuyan Group).

Geographical range.—Islands of Calaj^an and Camiguin.

PARDALIPARUS ELEGANS PANAYENSIS Mearns.

PANAY TITMOUSE.

Pardaliparus elegans panayensis Mearns, Proc. U. S. Nat. Mus., vol. 51,

1916. p. 57 (Panay, Philippine Islands).

Geographical range.—Island of Panay.

PARDALIPARUS ELEGANS GUIMARASENSIS Mearns,

GUIMARAS TITMOUSE.

Pardaliparus elegans guirnarasensis Mearns, Proc. U. S. Nat. Mus., vol. 51,

1916, p. 58 (Guimaras, Philippine Islands).

Geographical range.—Island of Guimaras.

PARDALIPARUS ELEGANS SULUENSIS Mearns.

SULU TITMOUSE.

Pardaliparus elegans suluensis IMearns, Proc. U. S. Nat. Mus., vol. 51,

1916, p. 59 (Sulu, Philippine Islands).

Geographical range.—Island of Sulu, Philippine Islands.^

The forms enumerated above may be identified l)y means of the

following

KEY TO THE SUBSPECIES OF PARDALIPARUS ELEGANS ( LESSON).

e\—Larger (wing, GS millimeters or over; culmen. more than 11 millimeters).

Sides of head and neck white, faintly tinged with pale yellowish. White
apical spots on median and greater wing-coverts much restricted. Under
parts pale greenish yellow Pardaliparus elegans edithw.

a\—Smaller (wing usually less than GS millimeters; culmen under 11 milli-

meters). Sides of head and neck bright yellow. Light apical spots on

median and greater upper wing-coverts large. Under parts brighter

yellow.

fo\—Mantle mostly white, with very little olive-green or black.

Pardaliparus elegans albescens,

h^.—Mantle mostly dark.

c\—Upper sides of neck and upper back solidly black, surrounding the

yellow nuchal patch.

d\—Bill larger; apical spots on upper wing-coverts and rectrices nearly

pure white ; underneath, the black confined to chin and throat.

Pardaliparus elegans elegans.

^ A form of Pardaliparus elegans was collected by Messrs. Bourns and Worcester on
the islands of Tawi Tawi and Bongao. Possibly this may prove to be identical with the

Suhi form, but I have not examined these specimens.
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d'.—Bill smullei'; apical spots on upper wing-coverts and rectrices pale

yellow; undei'ueath, black of throat continued on to the chest.

Pardaliparus elegans inindanensis.

c'.—Upper back not solidly black, but interrupted by pale spots or washing.

d^.—Back and rump greenish gray ; wing-spots large.

Pardaliparus ele<ians pananen.Hs.

d^.—Back and rump olive-greenish ; wing-spots smaller.

c\—Upper back olive-greenish, spotted with black.

Pardaliparus elegans suluensis.

€^.—Upper back dull yellow, spotted with black.

Pardaliparus elegans guimarasensis.

Adults appear in perfect and unworn plumage in December and
January, when the white spots of the wings and tail are of full size

and unworn by attrition ; during the months of April and May many
individuals show considerable reduction in the size of the white

spots; and, in June, July, and August, some of the spots have entirely

disappeared from long wearing and consequent reduction in the size

of the feathers.

Young birds, in first plumage, were obtained from April to No-
vember, on Luzon Island. In April and the early summer months
the young have the mantle unspotted greenish gray. By November
these young birds, although lacking any black on the head or throat,

are beginning to acquire, while molting, some large pure white spots

on the wings and narrow yellowish white ones on the lower mantle.

Young of this species, when in their first plumage, have no black

on the head; those having black heads are marked adult in the fol-

lowing table, although a few of them are doubtless subadult. The
measurements presented were taken by Miss Celestine B. Hodges.
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REPORT ON ARACHNIDA COLLECTED BY MESSRS. CUR-
RIE, CAUDELL, AND DYAR IN BRITISH COLUMBIA.

By Nathan Banks,

Of the Bureau of Entomology, United States Department of Agriculture.

The Arachnida collected by Messrs. Rolla P. Currie, A. N. Caudell,

and H. G. Dj^ar on their trip to British Columbia in 1903 have been

determined except for a few mostly immature forms. Although con-

taining no nevi species, the collection is of considerable interest as

indicating the nature of the spider fauna of that region, and the

material is a valuable addition to the United States National Museum
collection of Arachnida.

Order ARANEIDA.
Family DRASSIDAE.

DRASSODES ROBUSTUS Emerton.

An immature specimen from Kaslo.

ZELOTES ATRA Hentz.

One female from Ainsworth, July 11 (Currie).

POECILOCHROA MONTANA Emerton.

Kaslo (Currie), young; Kaslo, June 17 and 26 (Currie).

Family CLUBIONIDAE.

CLUBIONA PACIFICA Banks.

One female from Kaslo, June 30 (Currie) ; Kaslo, June 15 and 23

(Currie) : one female, Bear Lake, July 29 (Caudell) ; Kaslo Creek,

June 18 (Currie) ; Ainsworth, July 11 (Caudell).

GAYENNA PACIFICA Banks.

One male, Kaslo, July 2 (Currie) ; female from Mirror Lake,

Aug. 3 (Caudell)
; Ainsworth, July 10 (Currie).

PHRUROLITHUS PUGNATUS Emerton.

Kaslo, July 8 (Currie), 1 pair.

Proceedings U. S. National Museum, Vol. 51—No. 2143.
G7
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Family AGELENIDAE.

AGELENA CALIFORNICA Banks.

One specimen from Kaslo.

Family DICTYNIDAE.

DICTYNA SUBLATA Hentz.

Kaslo, July 16 (Currie).

DICTYNA, species.

One female, of a species allied to D. foUata, from Kaslo, July.

AMAUROBIUS PICTUS Simon.

Kaslo, June 29 (Caudell).

Family ULOBORIDAE.

HYPTIOTES CAVATUS Hentz.

One from Frye Creek, July 23 (Currie) ; Kaslo, Aug. 4 (Currie).

Family THERIDIIDAE.

THERroiUM PLACENS Keyserling.

Kaslo, June 23 and 29, July 2 (Currie) ; Powder Creek, June 26

(Currie) ; Ainsworth, July 10 (Currie).

THERIDIUM DIFFERENS Emerton.

Kaslo, July 8 (Caudell) ; June 23 and 24, July 2 (Currie).

THERroiUM MURARIUM Emerton.

Kaslo, July 8 (Caudell), June 23 (Cuui-ie).

THERIDULA SPHAERULA Hentz.

Kaslo, June 11 (Currie).

DIPOENA TIBIALIS Banks.

Kaslo, July 3 and 8 (Caudell) ; July 18 and 24 (Currie) ; Frye

Creek, July 23 (Currie) ; Powder Creek, opposite Kaslo, July 15

(Caudell), June 26 (Currie).

EURYOPIS FUNEBRIS Hentz.

Kaslo, July 8 (Caudell), June 15 (Currie).

STEATODA BOREALIS Hentz.

One from Kaslo, June 21 (Cockle).
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Family LINYPHIIDAE.
LINYPHIA PHRYGIANA Koch.

Kaslo, July 3 (Caiidell), June 24 (Currie) ; Frye Creek, July 23

(Currie) ; South Fork of Kaslo Creek, Aug. 11 (Currie) ; top of

mountain north of Bear Lake, July 29 (Currie) ; Kokanee Mountain,

in snow of glacier, 9,000 feet, Aug. 10 (Caudell) ; Ainsworth, July 10

(Currie) ; Kaslo Creek, June 18 (Currie).

LINYPHIA MARGINATA Koch.

Kaslo, June 29 and 80 (Caudell), June 15, 23, and 26, July 2 and 4

(Currie) ; Powder Creek, June 26 (Currie).

LINYPHIA COMMUNIS Hentz.

Kaslo, July 7 (Currie).

LEPTHYPHANTES NEBULOSA SundevaL

Kaslo, July 4 (Currie).

LEPTHYPHANTES, species.

One male from top of mountain north of Bear Lake, July 29

(Currie).

Family TETRAGNATHIDAE.
TETRAGNATHA EXTENSA Linnaeus.

Lardo, July 7 (Dyar) ; Kaslo, June, July (Currie) ; Kaslo Creek,

June 18 (Currie) ; Ainsworth, July 10 (Currie) ; Powder Creek,

June 26 (Currie).

TETRAGNATHA LABORIOSA Hentz.

Kaslo, June and July; Kaslo Creek, Jime 18 (Currie) ; Bear Lake,

July 20 (Currie).

Family EPEIRIDAE.

EPEIRA ANGULATA Clerck.

One female from Ainsworth, July 10 (Currie).

EPEIRA TRIFOLIUM Hentz.

Kaslo, June 26 (Currie), male.

EPEIRA FOLIATA Koch.

One from Kaslo, July 13 (Caudell).

EPEIRA PATAGIATA Clerck.

Many specimens from Kaslo, June, July, and August (Currie and
Caudell) ; Powder Creek, opposite Kaslo (Caudell) : Kaslo, July 23,

with cocoon in leaf (Caudell). June 23 (Currie), July 3 (Caudell).
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EPEIRA NORDMANNI ThoreU.

South Fork of Kaslo Creek, August 9 (Caudell) ; Kaslo Creek,

June 18 (Currie), not quite adult.

EPEIRA GEMMA McCook.

Kaslo, August 14, male, August 16, female (Caudell) ; Frye Creek,

July 23 (Currie) ; Kaslo, July 13 (Currie), July 20 (Caudell), July

25 (Cockle).
EPEIRA DISPLICATA Hentz.

Kaslo, June 23 and July 2 (Currie), July 16 (Caudell, Currie)

;

top of mountain north of Bear Lake, July 29 (Currie) ;
Ainsworth,

July 10 (Currie), July 11 (Caudell) ; Kaslo Creek, June 18 (Currie)

;

Bear Lake, July 20 (Currie) ; Powder Creek, June 26 (Currie).

CYCLOSA CONICA Pallas.

Kaslo, June 13 and 24, July 2 and 4 (Currie), July 8 (Caudell)

;

Ten Mile, June 30 (Currie) ; Kaslo Creek, June 18 (Currie) ; Pow-

Family THOMISIDAE.

XYSTICUS MONTANENSIS Keyserling.

Kaslo, July 16 (Caudell).

XYSTICUS DISCURSANS Keyserling.

One female, Kaslo, July 16 (Caudell).

XYSTICUS FORMOSUS Banks.

Half-grown specimen from Kaslo, June 24 (Currie) ; Powder

Creek, June 26 (Currie).

CORIARACHNE VERSICOLOR Keyserling.

Kaslo, June, July, July 2 (Currie).

MISUMENA VATIA Clerck.

Kaslo, June, July (Currie, Caudell); Kaslo Creek, June; Bear

Lake, July 29 (Caudell) ; Ainsworth, July 10 (Currie).

THANATUS RUBICUNDUS Keyserling.

Shawnigan Lake, Vancouver Island, August 31 (Dyar).

TIBELLUS OBLONGUS Walckenaer.

Kaslo, June 11, 17, and 23, July 2 and 17 (Currie), July 23

(Caudell) ; Powder Creek, June 26 (Currie).
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PHILODROMUS SPECTABILIS Keyscrling.

Kaslo, July 2 (Currie) ; Powder Creek (Currie).

PHILODROMUS AUREOLUS Walckenaer.

Kaslo, July 4 and 18 (Currie), July 16 (Caudell) ; Powder Creek,

July 15 (Caudell).

PHILODROMUS LENTIGINOSUS Keyserling.

One female from top of mountain north of Bear Lake, July '29

(Currie) ; Kaslo, July 18 (Currie) ; Kokanee Mountain, on snow of

glacier, 9,000 feet, August 10 (Currie, Caudell).

Family LYCOSIDAE.

LYCOSA PRATENSIS Emerton.

Kaslo, one specimen, June 26 (Currie).

PARDOSA GLACIALIS Thorell.

Top of mountain north of Bear Lake, July 29 (Currie) ; Bear Lake,

July 28, 6,500 feet (Caudell).

PARDOSA GROENLANDICA Thorell.

Kaslo, Jime 13 and 24, July 4, and Aug. 1 (Currie), June 26 (Cau-

dell) ; Mirror Lake, Kaslo, Aug. 3 (Currie) ; Kokanee Mountain, in

snow on glacier, 9,000 feet, Aug. 10 (Caudell, Currie) ; Powder
Creek, June 26 (Currie) ; Ten Mile, June 30 (Cunie).

PARDOSA UNCATA Thorell.

From top of mountain north of Bear Lake, July 29 (Currie)
;

Kaslo, June 17 and 23 (Caudell).

Family OXYOPIDAE.
OXYOPES RUFIPES Banks.

Kaslo, June 11, 20, and 23, July 2 (Currie), July 13 and Aug. 5

(Caudell)
; Frye Creek, July 23 (Currie) ; Powder Creek, June 26

(Currie).

Family ATTIDAE.

PHIDIPPUS JOHNSONI Peckham.

Kaslo, June 15 and 26, Aug. 5 (Currie), June 7 (Dyar), June 20

and Aug. 5 (Caudell).

DENDRYPHANTES MILITARIS Hentz.

Kaslo, July 13 (Caudell), June 23 and July 23 (Currie) ; Powder
Creek, opposite Kaslo, July 15 (Caudell).
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DENDRYPHANTES OCTAVUS Hentz.

Common at Kaslo, June, July.

ATTUS PALUSTRIS Peckham.

Two females from Kaslo, June (Currie).

PELLENES FALCATA Oerck.

Kaslo, June 17 and 23, July 7 (Currie), July 16 and Aug. 5 (Cau-

dell) ; Ainsworth, July 10 (Currie) ; Powder Creek, June 26 (Currie).

Order PHALANGIDA.
LIOBUNUM EXILIPES Wood.

Several specimens from Kaslo and Frj^e Creek, from June 13 to

July 23. These specimens have shorter legs than those from Cali-

fornia.
HOMOLOPHUS BICEPS Thorell.

Many specimens taken from the middle of June till August 4, some

at sugar. It is evidently the most common " daddy-long-legs " of the

region.

Order ACARINA.
RHYNCHOLOPHUS GRACILIPES Banks.

Top of moimtain north of Bear Lake, July 29 (Currie) ; Kaslo,

June 13 (Currie) ; two specimens.

TROMBIDIUM. species.

Mirror Lake, Kaslo, Aug. 3 (Currie) ; one specimen of a rather

elongate species.

DERMACENTOR VENUSTUS Banks.

Kaslo, June 26 (Currie).

Order PSEUDOSCORPIONIDA.
IDEORONCUS OBSCURUS Banks.

Two from Kaslo. Julv 8 (^ Currie).
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NEW BRACHIOPODS OF THE GENUS SPIRIFER FEOM
THE SILURIAN OF MAINE.

By Henry Shaler Williams,

Of Cornell Umvcrsity, Itliaca, 'New York.

The species described in the following paper are particularly inter-

esting because of the relations they bear to well-lmown Silurian forms

while retaining a distinctive distribution of their specific characters

not heretofore observed.

The fauna with which they are associated indicates a closer rela-

tionship to the Wenlock-Ludlow formations of Great Britain than

to the Niagara of the interior of the American Continent.

Their source is the Edmunds formation of Washington County,

Maine.
SPIRIFER <?DELTHYRIS) TRESCOTTI Williams.

Plate 1, figs. 1-9, 11, 20, 22-23, 25.

1828, cf. DeJthyris elevata Dalman Vet. Acad. Handlingar fur 1827, p. 120,

pi. 3, fig. 3.

1867, cf. Spirifera elevata Dalman, Davidson, British Silurian Brachiopoda,

pt. 7, No. 2, p. 95, pi. 10, figs. 8, 9, and 11.

In external appearance the adult shells of this species resemble

Davidson's figures of " Spirifera elevata Dalman " shown on his plate

10, figures 8, 9, and 11 in British Silurian Brachiopoda.

It is necessary to examine critically his definition in order to dis-

cover the points of difference. The following portions of Davidson's

description of " Spirifera elevata Dalman " may be used as they were

written in defining the form here under consideration

:

Transversely rhomboidal, hinge line nearly ( (a) ) as long as the

width of the shell, cardinal angles ( (&) ) rounded. Dorsal valve less

convex than the opposite one with ( (e) ) simple ribs, which are divided

by a mesialfold, equaling in width the adjoining two ribs, moderately elevated

and grooved along the middle. Ventral valve much arched and gibbous ; beak

incurved ; mesial sinus as wide as the fold of the opposite valve and margined

by- a strong rounded rib or ridge on each side; four ribs on either

side of the sinus. Surface of both valves regiilarly crossed by numerous .slightly

Proceedings U. S. National Museum, Vol. 51—No. 2144.

78



74 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.51.

projecting lines, as well as by delicate longitudinal and transverse striae. Area

triangular ( (d) ), fissure ( (e) ). Specimens vary much in size

The omissions marked b,y dotted lines above, are parts of the de-

scription which do not apply to S. trescoiti. The differentiating char-

acters are therefore found in the following particulars: {a) The hinge

line does not quite reach the full width of the shell in our specimens.

(&) The cardinal angles are rounded or slightly angular, {c) The

plications on the brachial valve vary with size of the shell, addi-

tional plications making their appearance at the cardinal angles with

development of the shell. The smallest specimen in evidence (see

pi. 1, figs. 2 and 4) is 5 millimeters wide and shows one plication

each side the median fold of nearly the size of the fold, and a second

one faintly expressed outside the first. The cardinal extremities are

broadly rounded, presenting the form of Spirifer crispus, var. sim-

plex Hall. A specimen about 7 mm. wide (H. S. W. Cat. No. 1429.2)

shows three plications each side the fold and the fold is distinctly

broader than the first plication ; the extremities are rounded. Speci-

mens 8 or 9 mm. wide have the extremities slightly angular and four

plications (and in one specimen a faint fifth) are seen each side the

fold. Larger specimens, up to the largest seen (17 mm. wide), show

only four well defined and faintly a fifth plication each side the fold.

The fold in the smaller as in the larger specimens shows the

" groove along the middle " described by Davidson as characteristic of

tS. elevata Dalman. The pedicle valve shows but four well-defined

plications each side the sinus which, at the front of the larger speci-

mens, is quite broad, equaling the distance from first to third plica-

tion. The small pedicle vah'es differ from S. crispus in the high,

strong, and overarching beak, and a specimen 6 mm. wide, a mold of

the interior of a pedicle valve, shows a distinct septum as in adult

specimens, (d) The triangular area of the pedicle valve is not broad

but is undefined, as shown by AVhitfield in figures of Spirifer crispus

and S. vanuxemi^, and slopes gradually off into the sides of the shell

without any sharp angle defining its limits. Specimens showing this

character are molds of the interior, and it is therefore possible that the

limits are more sharply defined exteriorly as expressed by Davidson's

figures, (e) The fissure (delthyrium) is narrow and high (see pi. 1,

fig. 20), and no case of a pair of deltidial plates has been discovered

on our specimens. Davidson mentions them in his description, but

none of his figures show them.

The dental plates of the pedicle valve are thin and elongate. In

small as well as large specimens there is a thin, deep median septum

reaching halfway from beak to front. The surface is covered by

iBrit. Sil. Brae, p. 95.

2 Pal. New York, vol. 8, pt. 2, pi. r?6, figs. 2 and 11.
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regular fine lamellose lines fringed at their outer edges by fine inter-

rupted radial lines. Molds of the interior of some brachial valves

show a faint linear depression (elevated line in shell) in the umbonal
portion of the mold.

From the above description it will be seen that the shell closely

resembles Davidson's narrower forms of S. elevata Dalman.
Fm^mation.—Edmunds formation (Silurian).

Locality.—Northeast corner of Crowe Neck, Trescott Township,

Washington County, Maine.

Cotypes.—C^t No. 61451, U.S.N.M.

Remarks.—It is Imown that specimens identified as Delthyns ele-

vata Dalman possess a median septum in the pedicle valve which has

led to the adoption of that species as the type of the genus Delthyris.^

It is not established, however, either that Dalman recognized that

character in his descriptions or that the type-specimens possessed

this distinction.

Lindstrom, in his description of the species from Gotland,- makes
no mention of the median septum. (The writer is indebted to Mr.

Hermanson, of Cornell University, for the translation of this descrip-

tion. ) The discovery in the Edmunds formation of Maine of the two
species here defined (which externally are very close to the form
called Belthijris elevata Dalman from Gotland and Spinfera elevata

Dalman of Davidson from the Wenlock of England, but differ from
each other by the possession of a well-defined median septum in one,

i. e. Sp. trescotti.^ and its absence in the other, i. e. Sp. cohscooki,

leaves us in doubt as to the validity of the generic characters of Del-

thyris Dalman.

Davidson's conception of the species, as above quoted, appears to

be based upon external characters, and we note no mention of a

median septum in his description or figures.

Wenjukow,^ in citing the species from the Silurian of Podolia,

seems to base the identification upon external characters alone.

In all these definitions of the species Delthyris (or Spirifera)

elevata Dalman the groove along the middle of the fold of the

brachial valve is noted as one of the specific characters.

In the various specimens here under investigation it is noted

that those forms in which the fold of the brachial valve is grooved

(viz, Spirifer cohscooki) have no median septum in the pedicle valve

and those forms possessing the median septum have no groove along

the middle of the brachial fold. While it does not necessarily fol-

low that the combination of characters expressed by species in Maine
should be the same as in species of the same approximate age in Got-

1 Schuchert. Syn. Amer. Foss. Brach., Bull. U. S. Geol. Surv., No. 87, 1897, p. 200.
2 Ofersigt. Kgl. Vet. Akad. Forhandlinger, 1860, p. 359-.360.

^ Wenjukow, T., Die Fauna der Silurischen Ablagerungen des Gouvernments Podolien,

1899, p. 129. pi. 11, figs. 3, 4, and 5,
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land, England, and Podolia the validity of the establishment of the

genus Deltkyiis upon Dalman's species D. elevata will rest upon the

proving that that species combines in the same shell the median sep-

tum of the pedicle valve with the groove along the middle of the fold

of the brachial valve.

SPIRIFER COBSCOOKI Williams.

Plate 1, figs. 10, 12, 21, 24.

1905. Spirifer octocostntus Hall, Williams, U. S. Geol. Surv., Prof. Paper

No. 35, pp. 22, 23.

Cf. Delthyris elevata Dalman.

A spirifer of the general form of Delthyris elevata Dalman with

high area, overarching beak, four plications each side the fold of the

brachial valve which is indented by a median groove extending from

beak to front. The interior of the pedicle valve has no median

septum.

The original specimens were identified in 1905 with Spirifer octo-

costatus Hall,^ by Williams and probably by Shaler, as the name is

given in his list of 1886,- though the specimens are not labeled. But

they differ from that species both in the absence of a median septum

in the pedicle valve and by the presence of the groove along the top

of the brachial fold. The species attains a larger size than Spirifer

trescotti Williams from the same formation, and the surface mark-

ings are similar. The possession of a strongly developed median sep

tum, however, distinguishes ^S'. trescotti from this sjDecies.

The type-specimen of S. cohscooki, represented on plate 1 by figure

21, shows a cardinal view in mold of the two valves in conjunction.

The dimension of this specimen across the cardinal area is 19 mm.,

the height from center to center of the two valves at the beaks is

14: mm., the width of the delthyrium at the cardinal base 5 mm.
Four complete plications are in evidence each side the sinus of the

pedicle valve ; where the area meets the outer surface of the pedicle

valve the angle is rounded. Another specimen (pi. 1, fig. 10), a

mold of the interior of a pedicle valve, shows the sinus to the tip of

the beak and v,'ithout trace of the median septum. Still another

specimen (pi. 1, fig. 12), a mold of the interior of the brachial valve,

shows the groove on the fold extending from beak to front. The

surface sculpture consists of fine concentric lamellose lines, fringed at

their edges by fine interrupted longitudinal lines. The figure (pi.

1, fig. 24) illustrating this character was photographed from a

gutta-percha mold of the specimen, which is a mold of the exterior

and only imperfectly exhibits the interrupted lines at edges of the

concentric lamellae.

iProf. Paper No. 35, U. S. GeoL Surv., 1895, pp. 22-23.

2 Amer. Journ. ScL, ser. 3, vol. 32, p. 58.
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The two species together {/S. t^^escottl and S. cohscooM) fairly

well represent the characters generally ascribed to Dalman's species

Delthyris elevata, but the first, with a median septum in the pedicle

valve, lacks the groove in middle of the brachial fold, and the second,

having the groove, lacks the median septum. Until further light is

thrown on the matter the three species may be regarded as distinct

though very closely related.

Formation.—Edmunds formation of the Silurian.

Locality.—South of Bells Mountain, on west shore of Cobscook

Eiver, Edmunds Township, Washington County, Maine.

Holotype and paratypes.—Cat. No. 61452, U.S.N.M.

SPIRIFER EDMUNDSI Williams.

Plate 1, figs. 13, 14, 15.

1905. Spirifer cf. perlameUosus Hall, Williams, Prof. Paper U. S. Geol.

Surv. No. 35, pp. 22, 28.

Specimens described under the name Spirifer edmundsi differ

from S. cohscooki in the following particulars: They are larger in

size, have a greater number of plications (6 and 7 instead of 4 and

5, respectively, on each side of the brachial and pedicle valves), a

lower area, and more angular cardinal extremities. The two species

agree in lacking a median septum in the pedicle valve and in possess-

ing a groove in the middle of the brachial fold.

Spirifer edmundsi closely resembles some figures of Hall's species

S. perla/inellosus., as w^ill be seen upon comparing our figures 13, 14,

15 on plate 1 with Hall's figures on plate 2G.^

The type-specimen (pi. 1, fig. 13) was about 28 mm. from tip to

tip of cardinal margin. The corner on the left is broken off in the

specimen. Hall's figure Ig of S. perlameUosus measures 27 mm.,

and the several figures given on his plate 26 vary from 10 to 45 mm.
The cardinal extremities of our specimen are closely similar to

those of Hall's figure In. The plications on right side of figure 13

are 7 ; those on Hall's figure l/i are 6 on left and 5 on right side.

The brachial valve (pi. 1, fig. 14) shows 6 plications on the right

of the fold ; Hall's figure Ip shows 6 plications each side the median
fold. The surface markings are similar in the two species. The
area is flat and extended as in Hall's figure Im.

Spirifer edmundsi differs from S. perlarrheTlosus in the possession

of a well-defined groove along the middle of the brachial fold from

beak to front of the shell and in the absence of any trace of median

septum in the pedicle valve, which is present in S. perlameUosus.

Formation.—Edmunds formation of the Silurian.

Locality.—South of Bells Mountain, on the west shore of Cobscook

Eiver, Edmunds Township, Washington County, Maine.

1 Paleontology of New York, vol, 3, pi. 26.
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Holotype and paratypes.—Cat. No. 51453, U.S.N.M.

Remarks.—In the list of species given by N. S. Shaler as from the

Orange Bay section and from locality on the west side of Orange or

Whiting Bay, about half a mile south of Balls Mill/ the species

Spirifer perlaw£llosu8 Hall is cited. The writer had occasion to

examine the collections made by Shaler and, although the specimens

were not labeled, recognized specimens which closely resembled

Hall's species. These were reported in a revised list of the collection

under the name Spirifer cf. perlaTnellosus Hall.^ The specimens so

identified and others obtained in course of preparation of the East-

port Folio are here described \mder the specific name Spirifer ed-

mundsi Williams.

SPIRIFER (cf. CYRTINA) LUBECENSIS Williamg.

Plate 1, figs. 1(>-19, 20-28.

Shell cyrtiniform, pedicle valve, plicated with high, nearly flat

and erect cardinal area. Fold and sinus wide at front. A pedicle

valve 2| cm. wide measures \\ cm. from beak to front. A brachial

valve of about the same width is about 12 mm. from beak to front.

Teeth plates of pedicle valve thin, extend one-third way to front,

and a median septum cuts the sinus to three-quarters way to the

front in a mold of the interior. Beak sharp and angular; area,

high and triangular, flat and slightly overarching at the tip. Edge
of area nearly straight and rounded at junction with the sides.

Median sinus shallow, broadening toward front, and produced to-

w^ard opposite valve; plications, counting the outer edge of the

sinus as one, seven each side the center. Delthyrium narrow and ap-

parently uncovered.

The brachial valve is gently curved from beak to front, fold

prominent and separated from the plications by a furrow stronger

than the furrows between the plications ; a shallow groove cuts the

middle of the fold.

The surface is badly preserved in all specimens, though faint evi-

dence of lamellose concentric lines is seen on some. It is not pos-

sible from the specimens to determine whether or not there was
punctate structure. The general form and the septum suggest that

it may belong to the genus Cyrtina.

The form varies considerably, which is probably the result of dis-

tortion through movement in the rock mass after fossilization.

Formation and locality.—Black limestone at station 6.52.6B, be-

lieved to belong in the Edmunds formation, Lubec Township, Wash-
ington County, Maine.

Cotypes.—Ciit. No. 61454, U.S.N.M.

1 Amer. Journ. Sci., ser. 3, vol. .32, 18S6, p. 52.

2 Prof. Paper No. 35, U. S. Geol. Surv., 1905, pp. 22-23.
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EXPLANATION OF PLATE 1.

All the figures are natural size except figures 2 and 24 magnified 2 diameters, and figure

magnified 3 diameters.

Spvrifer trescotti Williams.

Fig. 1. Mold of the interior of a mature pedicle valve showing the plica-

tions, dental plates, and median septum.

Fig. 2. An immature specimen of the brachial valve, enlarged two diam-

eters (shown natural size on lower left hand corner of fig. 4). This

specimen shows resemblance to Spirifer crispus Hisinger.

Fig. 3. Mold of the interior of a mature pedicle valve.

Fig. 4. Molds of the interior of the beak portion of a mature pedicle valve

and of an immature brachial valve. (See fig. 2.) The pedicle valve

shows the dental plates and median septum.

Fig. 5. A small specimen showing the brachial valve and hinge area of the

pedicle valve drawn from a gutta-percha impression. The beak of the

pedicle valve is less developed than in mature shells.

Fig. 6. Mold of the interior of a pedicle valve not fully mature. The

center of view is higher up on the umbonal portion of the shell than

for figure 1, causing the shell to appear shorter from beak to front

than normal.

Fig. 7. Mold of the exterior of a pedicle valve showing the rounded plica-

tions crossed by fine concentric lines.

Figs. 8 and 11. Two views of mold of the interior of a brachial valve show-

ing the number and form of the plications, the rounded median fold,

and the form of the hinge border.

Fig. 9. Mold of the interior of a small brachial valve magnified three

diameters.

Fig. 20. Interior cardinal view of a pedicle valve, showing the triangular

area rounded off at sides, the narrow delthyrium, and the edge of the

median septiun where the beak is broken off.

Fig. 22. End view of same specimen as figure 20.

Fig. 23. Another view of same specimen, showing plications and contour of

the pedicle valve.

Fig. 25. A slightly crushed brachial valve.

Formation.—Edmunds formation of the Silurian.

Locality.—Northeast corner of Crowe Necke, Trescott township, Washing-

ton County, Maine.

Spirifer rohscooki Williams.

Fig. 10. Mold of the interior of a pedicle valve of ordinary size, showing

the five well-developed plications, each side the sinus, the absence of a

median septum and the short development of the dental plates.

Fig. 12. Mold of the interior of a mature brachial valve, showing the plica-

tions and the well-developed furrow in the middle of the fold and ex-

tending fiom beak to front.

Fig. 21. Cardinal view of a specimen, showing both valves, the high over-

arching area and beak, the triangular delthyrium, absence of a median

septum in pedicle valve, and trace of the furrow along the top of the

brachial fold.
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Fig. 24. Mold of the exterior of a piece of a brachial valve enlarged two

diameters to show the fine concentric lines crossing the plications and the

distinct median furrow on the fold.

Formation.—Edmunds formation of the Silurian.

Locality.—West shore of Cobscoolj River, about half a mile south of

Bells Mountain, Edmunds township, Washington County, Maine.

Spirifer edmundsi Williams.

Fig. 13. Mold of the exterior of a pedicle valve. The drawing was made
from an impression of the opposite side of same specimen represented by

figure 15 and shows the plications more in number than in S. cobscooki

(see fig. 10).

Fig. 14. Mold of the interior of a brachial valve, showing the plications and
furrow along the top of the fold.

Fig. 15. Mold of the interior of same specimen represented by figure 13.

showing the relatively low area and the absence of a .median septum.

Formation.—Edmunds formation of the Silurian.

Locality.—West shore of Cobscook River, about half a mile south of Bells

Mountain, Edmunds township, Washington County, Maine.

Spirifer luhecensis Williams.

Fig. 16. An end view of a pedicle valve, showing the high, pointed beak and
nearly straight cardinal area.

Fig. 17. Mold of the interior of a pedicle valve, showing the plications, the

broad shallow median sinus, and the angular beak with its nearly straight

sides. Another view of same specimens as figure 1.

Figs. IS and 19. Two views of another specimen, showing the cardinal area,

delthyrium, and slightly overarching beak.

Figs. 26 and 28. Two specimens of brachial valves, both of them imperfect

and distorted by crushing of rock after they were imbedded.

Fig. 27. The exterior surface of a pedicle valve, faintly exhibiting surface

sculpture of concentric lamellose lines.

Formation.—Edmunds formation of the Silurian.

Locality.—Lubec township, Washington County, Maine.
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NOTES ON ALUNITE, PSILOMELANITE, AND TITANITE.

Assistant Curator, Dirision of Mineralogy and Petrology.

A PHOSPHATE-BEARING ALUNITE FROIM TEXAS.

The material herein described was sent to the United States Na-

tional Museum for examination and report by Mr. L. F. Christian,

of Lockhart, Texas, the locality being given as " Gonzales County,

Texas" (U.S.N.M. Cat. No. 88252). As preliminary examination

showed it to possess somewhat unusual composition and properties,

it was studied in detail. It has the following properties

:

PHYSICAL PROPERTIES.

Color: White with very slight yellowish hue; also shows super-

ficial brown stains of iron rust.

Luster : Dull, like chalk.

Structure: Compact (cryptocrystalline) ; fracture subconchoidal.

Hardness: 1|.

Density : 2.67.

Optical properties : Under the microscope seen to consist chiefly

of a fine crystalline aggregate, with occasional grains up to .02 mm.
in diameter; colorless; mean refractive index 1.580±:.005; double

refraction .005.

CRYSTALLOGRAPHIC PROPERTIES

Indeterminate.

CHEMICAL PROPERTIES.

Qualitative tests: Before the blowpipe gives reactions for Al, K,
Na, SO3, and H.O; in HCl slightly soluble, the solution giving

faint reactions for Al and SO3 ; after ignition, H,0 extracts K2SO4.

Proceedings U. S. National Museum, Vol. 51—No. 2145.
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Quantitative composition: A sample was submitted to Dr. J. E.

Whitfield, of Booth, Garrett, and Blair, of Philadelphia, who re-

ported as follows (column 1)

:

Constitu-
ents.
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the proper name for the series. Unfortunately, however, the name

gummite (Dana, 1868), a contraction of uranogummite (Breithaupt,

1847), has been applied to a hydrous oxide of uranium of totally

different composition and relationships. Furthermore, the members

of the series under discussion are not characteristically gum like, so

that the name gummite is not an appropriate one for it. Hitchcockite

is next in point of date, having been proposed by Shepard in 1856.

It is therefore recommended that the isomorphous series of the gen-

eral formula R'o0.8H20.3AL.03.2P.05, or K'oH,[Al(OH),]e(P03)4,

with E'=K, Na, |Ca, 4Sr, |Ba, |Pb, iCe, etc., be named the hitch-

cockite group. The names goyazite and hamlinite could then be dis-

carded in favor of strontiohitchcockite, gorceixite of bariohitchcock-

ite, and so on; the salts containing the phosphoric oxide in alunite

would be kaliohitchcockite and natrohitchcockite.

After the constituents of the alunites and hitchcockites are sub-

tracted, there remain all the FeoOg and SiOj, together with a little

K2O, Na.O, H2O, and ALO3 (Column 6). The first is undoubtedly

present as a stain, and may be disregarded; the others are prob-

ably united in clay-like substances. The ratio of AlgOg: Si02=l:3
approximately, which would indicate a clay of the cimolite group.

It is therefore concluded that the alunite from Texas consists of

about 51 per cent kalioalunite, 33 natroalunite, 4 of a potassium alumi-

nium phosphate for which the name kaliohitchcockite is suggested,

and 2 of the corresponding sodium compound, natrohitchcockite, ad-

mixed with some 10 per cent of a clay (cimolite).

SODIUftl-BEARING ALUNITES FROM CALIFORNIA.

Another lot of alunite was received from Mr. Charles Muck of Cali-

fornia, the locality being stated as a prospect pit in the Funeral Kange
Mountains, near Death Valley, California (U.S.N.M. Cat. No. 87529)

.

It is similar to the preceding in certain respects, but differs in the

presence of a considerable excess of sodium over potassium, as

brought out in the description, w^iich follows.

PHYSICAL PR0PE21TIES.

Color : White ; specimens from near the surface stained red by iron

oxides.

Luster : Dull, like chalk.

Structure: Compact (cryptocrystalline) ; fracture subconchoidal.

Hardness: 2|- (material from 60 feet beneath surface); ^ (that
from near the surface of the ground).

Density : 2.63.

Optical properties: Under the microscope, appears as confused

minutely crystalline aggregates; colorless; mepn refractive index

1.585±.b05; double refraction .01.
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Indeterminate.

CBYSTAXLOGEAPHIC PKOPEETEES.

CHEMICAL PROPEETIES.

Qualitative tests: Before the blowpipe gives reactions for Al, Na,

SO3, and HgO ; in HCl slightly soluble, the solution giving faint reac-

tions for Al and SO3 ; after ignition, H2O extracts Na2S04.

Quantitative composition: Tlirough the kindness of Prof. F. W.
Clarke, chief chemist, two analyses of this material were made in the

laboratory of the United States Geological Survey by E. K. Bailey.

The material from near the surface gave the results in column 1, that

from a depth of 60 feet those in column 5, below

:

Constituents.
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PHYSICAL PROPERTIES.

Color : Black with slight bluish hue ; streak brownish-black.

Luster : Dull-submetallic ; more brilliant against surfaces of quartz

;

opaque.

Structure: The several types exhibited by colloid minerals—botry-

oidal, globular, compact, and dendritic ; fracture uneven.

Hardness : Varying from 3 to 5^.

Density : Varying from 4.20 to 4.30.

Optical properties: Indeterminate.

Indeterminate.

CR\'STALLOGRAPHIC PROPERTIES.

CHEMICAL PROPERTIES.

Qualitative tests : Before the blowpipe gives reactions for Mn and Li

(flame red !). Soluble in HCl, with evolution of CI; solution gives

reactions for Mn, Fe, Al, Co, and SiOo and traces of other elements.

Quantitative composition : The most homogeneous material obtain-

able from the specimens was submitted to Dr. J. E. Whitfield, of

Booth, Garrett, and Blair, who obtained the results given below

(with the exception of the Li,0, which was determined by the

writer, using the spectroscopic method)

:

Constituents.
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The bearing on this question of certain relations between constitu-

ents may be pointed out here. If the SO3 and P2O5 found in the

present specimen be regarded as united with BaO, the amount of

the latter necessary would be 3.27 per cent, while 3.12 per cent was

found. This essential agreement may be an accident, but the known

stability of BaSO^ and Ba3(P04)o suggests the possibility that these

compounds are actually present. The ratio of the ALOg to SiOo

found is roughly 1 : 2, indicating that these constituents maybe united

as a clay of the halloysite group. The FcoOa may well be combined

with some of the H2O to form limonite. But there remains about

10 per cent of oxides the condition of which is not so clear. Of

these, LiaO, Na20,and K.O should be soluble in water, yet waterfalls

to extract them from the mineral, so they must be held in some peculiar

way. They can not be in the form of manganates (Laspeyres-Dana

theory), for their manganates prepared artificially are soluble in

water to green solutions. No definite manganites of these elements

have ever been obtained artificially. By exclusion, therefore, it

would seem that the only form in which these oxides (and, corre-

spondingly, the MnO, CoO, and NiO) can be present is as gels,

united by adsorption to the MnOo gel, which makes up the bulk of

the material. Accordingly, no "mineral composition" is to be de-

rived for psilomelanite, but it is to be regarded as composed essen-

tially of adsorption products of the various oxides.

TITANITE OF UNUSUAT. HABIT.

A yellowish-brown radiated-acicular mineral imbedded in datolite

was discovered in 1913 in the northernmost quarry of the group situ-

ated on the east side of the Delaware River, 2 miles north of Lambert-

ville, New Jersey, by Mr. Oscar Streland, of Philadelphia, and sub-

mitted to the writer for identification. Qualitative chemical and

optical examination showed it to have the general features of titan-

ite, but as this mineral had never before been observed in acicular

form further investigation seemed desirable. Mr. Streland and Mr.

Henry Munson, of Philadelphia, Idndly presented several small

specimens to the Museum (Cat. No. 59206), and of these all but one

Avere broken up for examination. As the specific gravity of titanite

(3.50±.10) is much higher than that of datolite (2.95±.06) mer-

curic potassium iodide solution of specific gravity 3.20 was used to

separate them, and about 0.8 gram of the unknown mineral obtained,

which proved to be quite homogeneous under the microscope, con-

taining only minute amounts of datolite adhering to a few of the

yellow grains, and of ilmenite, a mineral sparingly associated.

The mineral has the following properties

:



2145. NOTES ON ALUNITE, FSILOMELANITE, ETC.—WHERRY. 87

PHYSICAL PEOPEKTIES.

Color: Varying from cream (Ridgway's 19'f, yellowish orange

yellow with 45 per cent white, broken with 32 per cent neutral gray)

to Dresden brown (17'k, orange yellow with 70.5 per cent black,

broken with 58 per cent gray).

Luster: Subadamantine ; subtransparent.

Structure: Columnar to acicular, and radiated; maximum length

of needles observed 2 cm. ; diameter 0.1 to 1 mm. Needles somewhat
fractured.

Hardness: 5.

Density: 3.52.

Optical properties: Under the microscope colorless; with crossed

nicols shows large, variable extinction angle; in convergent light

biaxial. Mean index of refraction 1.89.

CKYSTALLOGRAPHIC PROPERTIES.

System : Indeterminate.

Habit: Long prismatic; no definite terminations observed; prism

angle G6° 30'.

Cleavage: Prismatic, imperfect.

CHEMICAL PROPERTIES.

Qualitative tests: Before the blowpipe gives reactions for Ca, Ti,

Fe, and Si. Insoluble in HCl, but after fusion with NaoCOa dis-

solves, yielding reactions for Ca, Fe, Ti, and Si.

Analysis, made on 0.75 gram purified as above described; J. E.

AVhitfield, analvst

:

Constitu-
ents.
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The ratios of column 4 are as near a definite ratio (1:1:1) as could

be expected considering the small amount of material used for analy-

sis; and they indicate that in this occurrence, at least, the iron

present in titanite is in the form Ca"(Fe'"0)'2(SiOJ'"', or

CaFcoSiOc, a compound presumably isomorphous with Ca (TiO) Si04,

as yet unknown in the pure state.

The mineral thus agrees in every essential respect with titanite,

being unusual in containing a rather large percentage of ferric oxide,

and in possessing an acicular form.
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SOME AMERICAN FOSSIL INSECTS.

By T. D. a. Cockerell,

Of the University of Colorado, Boulder.

The insects described in this paper range in age from the Coal

Measures to the Miocene. Perhaps the most interesting is a new
species of DolopMlus^ the first insect to be described from American
amber. Second in interest is Hypoderma ascarides (Scudder), rep-

resented by larvae and pupae, which are sufficiently numerous and

well preserved to leave no doubt that they belong to the Oestridae,

and were parasitic on some mammal. Two Coleopterous elytra repre-

sent a new Eocene locality for fossil insects in North Park, Colorado.

A gall on narrow-leafed cottonwcrod from Florissant appears to have

been made by a beetle of the genus Saperda.

The majority of the Florissant insects described were received

through Mr. F. H. Ward, of Rochester, New York, who obtained them
from Mr. G. W. Wilson of Florissant, whose ranch had previously

yielded many new species of fossils. It is a pleasure to record a new
genus from the Mazon Creek Carboniferous, collected by Mr. L. E,

Daniels, who has done so much to increase our knowledge of the

Carboniferous land fauna. The insects not indicated as being in the

National Museum and in the museum of the University of Colorado.

DIPTERA.

PLECIA WOODRUFFI, new species (Bibionidae).

Wing 7 mm. long, 2.75 broad. Costal region suffusedly dusky. A
relatively broad-winged species of ordinary type, somewhat remark-

able because the anterior cross vein is shorter than the distance from
its lower end to the basal corner of the second posterior cell. Second
posterior cell on upper side about 2.8 mm. long; submarginal cell

about 1.9 mm. long; outer side of anal cell not much elbowed.

Green River Eocene, east side of Evacuation Creek, near Ute Sta-

tion, Utah (E. G. Woodruff). The species is represented by a single

wing, on the underside of a rather thick slab of shale on which are

many larvae of Hypoderma ascarides. This species is smaller than

Proceedings U. S. National Museum, Vol. 51—No. 2146.
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p. dejecta Scudder, from Green Eiver, Wyoming, and differs in de-

tails of the venation. It appears to be quite distinct from the other

species described by Scudder, and from the many Canadian forms

described by Handlirsch.

Holotype.—C^t. No. 61455, U.S.X.M.

PSILOCEPHALA SCUDDERI Cockerell (Therevidae).

Plate 2, fig. 5.

A figure is given of a specimen collected by Mr. George N. Rohwer
at Station 14, in the Miocene shales at Florissant, Colorado. The
following description was made from this specimen: Length about

11.5 mm., of which 7.75 mm. is abdomen; black, the abdominal su-

tures broadly colorless; legs entirely dark; face not hairy; basal joint

of antennae with large bristles at end, as in modern Psilocephala;

wings very short, about 6.5 mm. long, dusky, the apical region paler.

The following wing measurements are in microns : Submarginal cell

on margin, 1,310; length of second submarginal cell, 2,240; first basal

cell on submarginal, 1,250; submarginal on first posterior, 1,210; first

posterior on discal cell, 1,184; first p)osterior on wing-margin, 592;

second posterior on discal, 208, and on wing-margin, 560 ; third pos-

terior on discal, 368

;

width of anal at

broadest part, 560.

This specimen is in

United States Na-

tional Museum. Cat.

No. 61456.

OXYCERA ROHWERI.
new species (Stratio-

myidae).

Fig. 1.—OxYCERA eohweei. a, Discal cell and adjacent y ,•- . ? i

PARTS. 6, Second SDBMARGiNAL cell. c,ScnTELLAR spines. J-iengin prooaDiy

about 8 mm.; black,

the abdomen extremely broad, about 4 mm. wide, without light mark-
ings, its dorsal surface with very fine and short rather close dark

hair; wings about 6.25 mm. long, width near base about 2.35 mm.,
fuliginous, the stigmatic spot small. Cubital vein forked, the second

submarginal cell long; discal cell very long; veins from discal cell

reaching wing margin ; anal cell very broad, closed. Scutellar sDines

long, close together.

The following measurements are in microns: Length of second

submarginal cell, 608 ; discal cell on first basal, 224, on second basal,

256, on first posterior, 752; width of anal cell about middle, 720; end

of anal cell to wing-margin, 336; second posterior cell on wing-

margin, 560; third posterior cell on wing-margin, 640; fourth pos-
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terior cell on wing-margin, 960; fifth posterior cell on wing-margin,

1,120.

Miocene shales of Florissant, Colorado, Station 14 (George N.

Rohwer). The abdomen is like that of Pachygaster maculicornis

Hine (determined by Malloch), which I collected on the campus of

the University of Colorado, Boulder, on June 30. The venation dif-

fers from Pachygaster^ and agrees better with that of Oxycera^ of

the section having the cubital vein forked. The insect is peculiar for

the very long discal cell, and the veins leaving it dark and distinct

to the wing-margin; in these respects it is more primitive than the

living species of Oxycera of which I have any knowledge.

HYPODERMA ASCARmES (Scndder).

Plate 2, figs. 4, 6, 7.

Musca ascarides Scuddek, Tertiary Insects of North America, 1890, p. 551.

Larva large and robust, fully 30 mm. long and 8 broad, formed as

in the modern 11. h'neata, each segment with a transverse row of

tubercles beset by minute bristles, the lateral tubercules inclined to be

prominent, as in II. hovis. Pupa about 11 mm. long and 6 broad,

very dark, with strong lateral spinuliferous tubercles marking the

segments. The details are best shown by the figures ; «, caudal end

of larva, with spiracles and tracheal tubes; &, three segments of mid-

dle of larva, showing spinuliferous areas ; c, lateral projecting spinu-

liferous area of a larva beginning to contract; d^ spinuliferous areas

of another larva ; e, mandibles of larva
; /, lateral spinuliferous pro-

jections of semipupa
; g, contracted and hardened pupa.

Green River Eocene, east side of Evacuation Creek, near Ute Sta-

tion, Uintah Railway, eastern Utah (E. G. Woodruff).

Plesiotypes.—C?it. No. 61457, U.S.KM.
The specimens are very numerous, in all stages between the freshly

dropped larva and the hardened pupa. Considering their age, they

probably represent an extinct genus of Oestridae, which appears to

differ from Ilypoderma by the prominent lateral tubercles of the

pupa, more after the manner of Cephalomyia.. In the absence of the

adult fly, however, it seems undesirable to remove the species from

Ilypoderma.

Scudder'^ remarks that the specimens of Musca ascarides " so closely

resembles the larvae of bot flies that I could scarcely persuade myself

that they did not belong to the Oestridae. The appendages of the

skin, however, are much more delicate than is usual in Oestridae, and

are uniformly distributed over the surface or are altogether absent."

The more complete material now before me shows that the spinules

or minute bristles are not uniformly distributed over the skin, but are

1 Tertiary Insects of North America, 1890, p. 551.
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arranged in patches as in the Oestridae. In some specimens, owing to

the two surfaces being preserved on a single plane, the surface appears

to be more completely covered than it actually was in life. The

structures are not more delicate than in some Oestridae. Scudder also

remarks that it is difficult to understand how such masses of Oestrid

larvae could accumulate at one place. This, however, is quite possible

if they infested gregarious animals, though we must agi'ee that the

infestation seems to have been remarkably heavy.

Scudder's species came from the Chagrin Valley, White Eiver,

Colorado. This locality is certainly Eocene, but perhaps not con-

temporaneous with the Green River beds of Wyoming. The present

material is assigned to the Green River, following the indication of

the label. Since the above was written a large quantity of material

containing H. ascarides has come to hand, collected at Hay Gulch,

Colorado (D. E. Winchester and others, U. S. Geological Survey).

The precise locality is southeast quarter of section 36, township 1 n.,

range 96 w.

EMPIS PERDITA, new species (Empididfc).

Length 7.5 mm.; wing almost 7 mm. long, the apical and costo-

apical region faintly dusky; structure quite normal for the genus.

Hind femora 3 mm.
long, not incressate,

thinly clothed with

black bristles, but

^ • with a longitudinal

Fig. 2.—EMPIS perdita. a. End of tuikd vein, h. End of bare band
;
anterior

FIRST BASAL CELL. fcmora 2 mui. long.

The following measurements are in microns: Height of head,

about 990 ; length of proboscis, about 1680 ; length of antennae (ex-

cluding style), about 640. Venation essentially as in Empis tri-

gramma, the nervure separating the first basal cell from discal

strongly arched, longer than the anterior cross-vein. Measurements

in microns : End of second vein from end of upper branch of third,

225 ; first basal cell on first submarginal, 320 ; discal on second poste-

rior, 176; discal on third posterior, 512; discal on second basal, 288;

lower side of second basal beyond tip of anal, 384.

Miocene shales of Florissant, Colorado; received from Mr. L. E.

Daniels, who obtained it from Mr. J. C. Carr. Easily known from

the previously described species of Empis from Florissant by its

much larger size.

In the original account of Empis -forksantana CockerelP the

figure of the discal cell is upside down.

iProc. Acad. Nat. Sci. Phila., 1914, p. G40.
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Apex

PROTOLOMATIA RECURRENS, new species (Bombyliida).

Length, about 10 mm.; wing, 6.2 mm.; head, thorax, dorsal sur-

face, and apical part of abdomen black or dark brown, the abdomen

colorless at the sutures ; wings hyaline ; legs pale reddish. Thorax

dorsally bare; antennae moderately long, proboscis much shorter

than (vertical) length of head. Anterior cross-vein slightly ob-

lique, not at all approximately in a straight line with lower branch

of fourth vein, as it is in Lomatia

lateralis. Second vein strongly re-

curved at end, in the manner of

Alepidophora pealei^ but second

and third posterior cells essentially

parallel-sided, wholly unlike those

of Alepidophora; anterior cross-

vein considerably beyond middle of

discal cell; four posterior cells, all PiG.s.-rROTOLOMATiAREcuRREN-s
'

1 • n OF WING.
open, but nrst contracted apically;

anal cell open; second submarginal cell squarely truncate at base,

with an appendicular nervure directed basad from the corner.

The following measurements are in microns

:

First submarginal cell on wing-margin 784

First posterior cell on wing-margin 160

Second posterior on wing-margin 800

Third posterior on wing-margin 800

Fourth posterior on wing-margin 1, 280

Anal cell on wing-margin 160

Praefurca 496

First basal cell on first submarginal 1,440

First posterior on first submarginal 976

First posterior on second submarginal 1,456

Discal on second basal 128

Discal on first basal 1,200

Discal on first posterior 752

Discal on fourtli posterior 912

Second basal on fourth posterior 160

The discal cell is long, and its outer margin shows a very strong

double curve.

Miocene shales of Florissant (Geo. W. Wilson).

Holotype.—Csii. l^o. 61990, U.S.N.M.

Differs from the type of the genus by having the second vein recur-

rent, as in Alepidophora., and also in many lesser details. It runs

in my key to Alepidophora.^

^EuU. Amer. Mus. Nat. Hist., vol. 23, pp. 229-235.
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PROTEPACMUS, new genus (Bombyliidae).

Allied to Alepidophora, but wings much longer and with three sub-

marginal cells; abdomen elongated but rather broad, the sides with

rather long, pale reddish stiff hairs. Face prominent ; antennae ap-

parently ordinary
;
proboscis not elongated ; hind femora not hairy,

but with a row of stout bristles; hind tibiae without hairs or bristles

on inner side, but with stout bristles (about 480 microns apart)
;

costa with short bristles
;
praefurea short ; end of second vein directed

upward, ascending vertically to the costa ; upper branch of third

vein also directed upward to the costa, its terminal part parallel

with second vein; base of upper apical submarginal cell for basad of

base of the cell below it, the second vein very slightly bent at basal

corner, the bounding vein below weak; base of lower apical submargi-

nal cell sharply truncate; discal cell very long, the discal cross-vein

far beyond its middle ; four posterior cells, all open on margin, the

second extremely widely open ; anal cell narrowly open at end.

In my key^ this runs to 34. It is certainly close to Cyllenixi^

agreeing in most details of the venation, but the shape of the second

posterior cell is quite unlike that of Cyllenia or T&momyza. There
is also evident affinity with the Californian Exepaemus, but that is

a more hairy insect, and the venation differs in detail.

PROTEPACMUS SETOSUS. new species.

Length 10.5 mm.; wings a little over 8 mm., hyaline, veins pale

ferruginous; head and thorax dark brown (probably black in life)

;

abdomen somewhat paler, the sutures not conspicuously pallid;

abdomen elongated, but rather broad, its length 7 mm., width near

base 3.5 mm. The discal cross-vein is only slightly oblique. The
following measurements are in microns

:

Width of upper apical submarginal cell

near end 320.

First posterior cell on first submarginal— 1120.

First posterior on lower apical submar-
ginal 1376.

First posterior on wing-margin 224.

First posterior on second discal 720 (Same in Alepidophora pealei).

First posterior on second posterior. 1632.

Discal cell on first basal 2320 (1872 in Alepidophora pealei).

Discal on second basal 480.

Discal on second posterior 320.

Second posterior on wing-margin 1520.

Second posterior on third posterior 800.

Third posterior on wing-margin 608.

Fourth posterior on second basal 208.

Anal cell on fourth posterior 1600.

Anal on wing-margin 208.

Miocene shales of Florissant (Geo. W. Wilson).
Holotype.—Cat. No. 61991, U.S.N.M.

• Bull. Amer. Mus. Nat. Hist., vol. 3.3.
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PACHYSOMITES, new genus (Ortalididae).

A genus of the subfamily Richardiinae, running in Williston's

tables ^ exactly to Epiplatea~, but the shape of the discal cell is entirely

different, its apical margin being long and very oblique, undulating

and forming a gentle double curve, an exaggeration of the condition

found in Oedopa; in addition, the first vein extends far toward the

end of the wing, reaching the costa at an extremely acute angle, in

the manner of the Syrphid genus CMlosla; the submarginal cell is

constricted in the subapical region, but expands toward the margin,

as in Richardia^ except that the constriction is more pronounced;

the first posterior cell is very broad apically, its width even greater

than length of oblique end of discal cell; the anterior cross-vein,

which is somewhat oblique and gently arched outward, is far before

the middle of discal cell. The second basal cell is very narrow, and

the anal is retracted, its lower angle a very wide one, as in Richardia.

Robust ; femora unarmed and not

incrassate; wings with no con-

spicuous markings; ovipositor

short.

PACHYSOMITES INERMIS. new species.

Length 8.3 mm. ; very robust

;

thorax black; dorsallv bare; legs

dark brown, unarmed^ femora not
''''' 4.-rACHysoMiTEs inermis. apex of

incrassate; abdomen thick, about

3.8 mm. long, dark reddish, with an appearance of longitudinal

banding which seems to be due only to the condition of preservation;

ovipositor short and thick, about 1 mm. long. Wings about 5.5 mm.
long, hyaline, without bands or spots, except a dark cloud above end
of first vein, such as occurs in Euxesta and Pseudeuxesta. The fol-

lowing measurements are in microns:

Marginal cell on costa, about 1040

(It is impossible to be exact, as the first vein grades gradually into

costa at end.)

Submarginal cell on wing-margin, not allowing for curve 770

(The costa is thickened and minutely bristly, the thickened part ex-

tending as far as end of third vein.)

Diameter of submarginal in middle of constriction 288

Diameter of submarginal cell where expanded, basad of constriction 464

Submarginal cell on first basal 1056

Length of anterior cross-vein 3-52

First posterior cell on wing-margin, not allowing for curve 1280

Fourth vein beyond discal cell, about 720

Oblique apical side of discal cell 1120

Discal cell on first posterior 1712

1 N. Amer. Diptera, third edition.
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Discal cell on first basal 656

Discal cell on second basal 50

Oblique apical side of anal 240

Miocene shales of Florissant (Geo. W. Wilson).

Holotype.—Cat No. 61992, U.S.N.M.

TABANUS MERYCHIPPI, new species (Tabanidae).

Length 13 nim., abdomen 5.5 mm. broad: anterior wing 10 mm.
long. Size and appearance of T. lasiophfhalmus Macquart. (from

Garrison, New York), but eyes not hairy; apical (small-jointed)

portion of antennae more conical, broadened basally instead of cylin-

drical; distance between eyes a little less (about 0.8 mm. instead of

1 mm.). Spots on wings placed exactly as in lasiophthalmus (with

the addition of slight dusky suffusion at ends of second and upper

branch of third veins), and the abdomen also has a rather obscure

dark median band. Comparing the venation with that of lasiofh-

thdlmMs., the discal cell is narrower basally, the fourth posterior cell

is contracted apically (its width at margin of wing 384 microns, but

at lower apical corner of discal cell 640), and first posterior cell is

narrower (its width near apex 480 microns). Miocene shales of

Florissant; (Geo. W. Wilson).

Eolotype.—Cat. No. 61993, U.S.N.M. Easily known from the pre-

viously described species of Tabarms from Florissant by the smaller

size and spotted wings.

CHILOSIA SEPULTULA, new species (Syrphidae).

Length about 8.5 mm., width of thorax about 3.5 mm. ; wings 8 mm.
long. Head and thorax dark ; abdomen pale, thinly hairy, with black

or very dark narrow sutural bands; no longitudinal band. Costa

thick, with two rows of minute bristles, as in C. miocenica. Apical

angle of first posterior cell more acute than in C. mioeenica.

The following measurements are in microns; the corresponding

measurements of C. miocenica are given within parentheses:

Width (depth) of marginal cell 800 from end 352 (272)

Length of first posterior cell from lower basal corner to upper

apical corner 4,000 (4,080)

Submarginal cell on first basal (not allowing for curve) 1, 200 (1, 280)

First basal on second posterior : 830 (1, 090)

Second basal on second posterior 270 (320)

Second basal on third posterior 304 (256)

Holotype.—Cat No. 61994, U.S.N.M.
The type is from the Miocene shales of Florissant (Geo. W.Wilson).
The smaller specimen, assigned to C. miocenica'^ and collected by

Mr. Rohwer, belongs to this species.

»Bull. Amer. Mus. Nat. Hist., vol. 26, 1909, p. 72.
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SCIARA FLORISSANTENSIS, new species (Mycetophilidae).

Male.—Length 4.5 mm., wing 3.6 mm. ; veins not setose, venation

much Hke that of S. ahdita Johannsen, with a long E.^ ; dark brown,
legs dark, wings hyaline; first two antennal joints short and broad,

the following ones cylindrical, longer than broad, the third and
fourth each about 96 microns long and 76 broad; claspers formed
about as in 8. cueiimeris Johannsen, the apical part slender. The
following measurements are in microns

:

Radius before branching 1,280
Ri beyond branching (apparent cross-vein) 960
Distance on margin between ends of branches of radius, about 1,250
Lower braucli of radius beyond cross-vein 2, 080
R-M cross-vein 384
Media before R-M cross-vein 960

The delicate fork of media is wholly obliterated, but the subcosta

is distinct and well developed, though colorless.

Miocene shales of Florissant (Geo. W. Wilson).

Holotype.—C^t. No. 61995, U.S.N.M.

CORDYLURA (s. lat.) EXHUMATA, new species (Cordjiuridae).

Length, about 6.5 mm. ; abdomen, about 2.8 mm. ; wing, 6.7 mm.

;

hind tarsus, about 2.5 mm. ; hind tibia about the same ; hind femur
a trifle longer. Thorax, 3 mm. long, robust, dark, probably black in

life ; abdomen and legs paler ; abdomen short, formed as usual in the
family; wings dusky hyaline, not spotted, veins partly dark. An-
tennal arista long-plumose; auxiliary vein present, but very deli-

cate; none of the veins bristly; costa with a row of minute dark
spinules, not longer than diameter of costal vein (this row is single

and is not accompanied by delicate bristles, as it is in Scatoyhciga)
;

venation normal for the family ; first vein ending about 2.5 mm. from
base and 4.2 mm. from apex of wing; end of discal cell about 4.6

mm. from base of wing; first posterior cell about 0.8 mm. wide (deep).
Legs minutely hairy, without any long spines or bristles; femora
with dark spinules beneath, only at all large or conspicuous toward
apex ; tibiae spined at apex ; tarsi with dark spinules beneath. Dis-

cal cell on first posterior, 2,000 microns.

Miocene shales of Florissant (Geo. W. Wilson).
Holotype.—Cat. No. G1996, U.S.N.M.
The insect has the appearance of a Scatophaga, but lacks the

strong armature of the legs seen in that genus. It is not a Cordylura,
as that genus is now restricted, but it is impossible to see all the char-
acters used to separate the genera in this family, so I do not attempt
to refer it to any genus of Becker's classification.

Heer has described a Cordylura vetmta from the Miocene of
Croatia, but, judging from his figure, it does not belong to the
Cordyluridae.

36399°—Proc.N.M.voI.51—16 7
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CHraONOMUS SCUDDERIELLUS, new species (Chironomidae).

MaJ^e.—Length, 6.7 mm. ; head and thorax dark, legs ferruginous,

abdomen pale; antennae long-plumose, as usual in the genus; wings

obliterated (as in all Florissant Chironomidae)
;
genitalia as usual

in the genus, the claspers stout. The follow-

ing measurements are in microns: Distance

between eyes, about 320; width of abdomen
near base, 880; length of anterior femur,

D.bout 1,440; and its tibia the same.

ISIiocene shales of Florissant (Geo. W.
Wilson).

nolofype.—Cat. No. 61997, U.S.N.M.

Scudder long ago noted the presence of

Fig. 5.—Chironomus scud- Chironomidae in the Florissant shales, but the
DERIELLUS. GENITALIA. '

1 ^ j. I 1 j.specimens have been too poorly preserved to

describe. The present specimen has all the characters of genuine

CMron'omus, and, as the genitalia can be figured, it may deserve a

name.

LEPIDOPTERA.
TORTRIX (?) DESTRUCTUS. new species (Tortricidae).

Length, about 8.3 mm.; thorax robust, abdomen tapering; anten-

nae reddish, immaculate, about 4.5 mm. long, slender, the apical

part curled to form the greater part of a circle; legs hairy or scaly;

anterior wdngs about 8.3 mm. long, outer margin about 3.5 mm.,

lower margin about 7.3 mm., costal border little convex, apical cor-

ner obtuse (apex not at all falcate), outer margin forming only a

little less than a right angle with costa and nearly straight; anterior

wings apparently more or less longitudinally streaked and with a

broad but rather obscure submnrginal band, failing or diffused in the

costoapical region.

Miocene shales of Florissant (Geo. W. Wilson).

Holotijpe.—Cat. No. 61998, TT.S.N.M.

Much smaller than T. foj'issantan-a Cockei-ell. The generic refer-

ence is, of course, uncertain. .

TRICHOPTERA.
DOLOPmLUS (?) PRAEMISSUS, new species.

Anterior wing about 5.6 mm. long, a little over 2 mm. wide ; thinly

hairy; apical portion subcuneate, but apex blunt. Thorax about 2

mm. long. Part of a long antenna, and a leg showing a large spur

of the usual type, can be seen. All five apical forks present in an-

terior wing; discoidal cell long-cuneate, closed at apex; no darkened

pterostigma, but a cross vein between Rj and subcosta; anal cell
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obtuse at end, scarcely or not open. The following measurements
are in microns:

Cross vein connecting Ri witli Sc. basad of (vertical) level of base of
first fork. 400

Base of discal cell to base of first apical fork (separation of R^ from Ra). 900
Ra from its separation from Rs to end 1 7(50

R4 from its separation from R5 to end 2, 208
Base of second apical fork basad of level of base of third fork 560
Base of fourth apical fork basad of level of base of third fork 400
Ml from its separation from M2 to end 1 §40
Ms from its separation from M4 to end 1, 700
Base of fourth apical fork apicad of level of base of fifth fork 1, 120
Cui from its separation from Cuz to end 2, 320
End of anal cell apicad of level of base of fifth fork 4S0

In amber from the Eutau formation (Upper Cretaceous; Em-
scherien), Coffee Bluff, Hardin County, Tennessee (Bruce Wade).
The specimen was very kindly forwarded by
Prof. Edward W. Berry. It is of extraor-

dinary interest, as being the first insect to -c:^;^__^ r—
be described from American amber. If "^---^J^

any considerable insect fauna can be found
in Cretaceous amber, it will undoubtedly
throw much light on many obscure prob-

lems connected with the origin of the mod- ^^'''- 6.—dolgphili-.s pkaemis-

j. .,. T ?.-,,.-,-., ^^'S- Anterior wixG.
ern families and genera. Dolophilus Mc-
Lachlan (Philopotamidae) has four species in Prussian amber, of
Oligocene age. The present insect is too close to such forms as
D. aequaUs Hagen to be generically separated, so far as the visible
characters show. Ulmer remarks that as regards venation Dolo-
philus is extremely like Phijlocentropus (Polycentropidae), and I
was indeed in doubt whether to refer the present species to the latter
genus. The discoidal cell in Pkylocentropus is shorter, and on the
whole our species seems rather to belong with DolopUlus. Accord-
ing to Ulmer's phjdogenetic scheme, the Philopotamidae are more
primitive than the Polycentropidae. It is also noteworthy that of
the four living species of Dolouhilus three are European and one is

Australian.

Thus we may say that our Cretaceous fossil is of a very modern
type, but it would be more correct to put the matter another way and
say that the living Dolophilm is a remnant of a very ancient group.
It is, in fact, closely related to the Xecrotauliidae of the European
Lias.

Type.—C&t. Xo. 62001, U.S.N.M.
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PROTORTHOPTERA.
DANIELSIELLA, new genus.

Body essentially as in Spaniodera, the mesothorax large, with a

considerable portion anterior to insertion of wings; prothorax

elongated, though not excessively so; abdomen long; hind legs not

fitted for jumping, the femur and tibia like those of Ischnoneura.

Wings shaped as in Spaniodera; subcosta not obscured ; radius simple,

its apical part hardly separated from costal margin; radial sector

very stout, arising far toward base of wing, having two oblique

branches above near end, and four branches below, the fourth curved

;

media with three verj^ oblique branches below ; cubitus and anals not

observed. The above refers to the anterior wing; the radial sector

of posterior wing has three branches below, but the last is nearly in a

line with the stem, so that the continuation of the latter rather

resembles an upper branch.

DANIELSIELLA PRISCULA, new species.

Anterior wing about 24 mm. long, of which 20 mm. is preserved

;

diameter of mesothorax slightly over 4 mm. ; diameter of prothorax
near middle about

2,25 mm. Body and
legs are preserved in-

tense black, the mid-

dle of the thorax ap-

parently paler, with

a black band across

mesothorax ; wings
diskj^, the' radial sec-

tor blackened and conspicuous on both wings, the other veins pallid.

Mazon Creek, Illinois, in a nodule of Carboniferous (Pennsylvania)

age. (L. E. Daniels.)

Holotype.—Cixt. No. 62000, U.S.N.M.

The interpretation of the venation has been difficult, and may
possibly be erroneous. The media is almost exactly like the cubitus

of Dieconeura Tnazona^ as figured by Handlirsch. Below the stem of

the radial sector it is possible to detect a very faint line, shown in

the figure, which could conceivably represent a more or less rudi-

mentary media, essentially as in Gyrophlehla longi-collis Handlirsch.

The character of the radial sector, with two very distinct branches

above, appears to exclude the insect from Dieconeura and Gyro-

phlehla. On the other hand, both radial sector and media present a

good deal of resemblance to those of Ischnoneura oustaletl Brong-

niart, from the Carboniferous of Commentry ; and a mere simplifica-

tion of this type gives us the Permian Liomopterum and Lepium of

7.

—

Danielsiell.v triscula.

Hind wing. R, Radius.
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Sellards. The distinction between the Spanioderidae, Geraridae,'

and Ischnoneuridae becomes more difficult with the discoA-ery of

additional types. The Spanioderidae have few branches to the

radial sector, and many to the cubitus; in the Geraridae the radial

sector has many branches, and the cubitus is more or less reduced.

Ischnoneura has four branches to the radial sector, and four (five?)

to the cubitus; it thus falls between the other two families. The
general structure of the body and legs seems to be about the same in

all. Danielsiella may be referred to the Geraridae, but perhaps the

correct solution would be to recognize a single family Geraridae

(Gerarina Scudder, Geraridae Handlirsch), with subfamilies

Gerarinae, Spanioderinae (Spanioderidae Handlirsch) and Ischno-

neurinae (Ischnoneuridae Handlirsch).

It may be convenient to adopt a formula for the venation. The
number of primary branches may be expressed by a figure, and if

these again branch a second figure may be added, and a third for

tertiary branchlets. According to this method the formula for the

radial sector, media and cubitus of S^aniodera ambulans Hand-
lirsch will be

:

Anterior wing. Es. 3. 1. M. 3. 1. Cu. 5.

Hind wing. Es. 2. M. 1. Cu. 5.

If necessary, distinction can be made between upper and lower

branches, by using the form of a fraction ; thus Danielsiella has Es.

f , M. 3. It is not always easy to distinguish the main stem from an

upper branch (though in Danielsiella there is no doubt), and the

anterior wing of Spaniodera ambulans should perhaps be interpreted

as having Es. 2. 1. 1.

ODONATA.
LITHRAGION (?) OPTIMUM, new species.

Length, about 51 mm., the thorax about 9 mm. ; thorax and abdo-

men with black markings; mesepisternal plates with a broad black

band covering most of the surface and a narrow band along inferior

margin, with a narrow pale stripe, curved mesad posteriorly, be-

tween the two dark portions; mesepimeron with a broad black band,

invaded below near the anterior end by an oblique pale stripe; ab-

dominal seg-ments in lateral view showing a pair of stripes, one
dorsal and one subdorsal, failing anteriorly on the middle segments,

but the subdorsal stripes shorter, with the anterior end pointed;

ventral side of abdomen dusky; legs slender, hind femora about 7
mm. long; tibiae very slender, with the usual bristles, hind tibiae

6 mm. long; wings 36 mm. long and about 7.5 wide, duslvy, the apical

margin suffusedly darker; nodus 11.5 mm. from base of wing; two
antenodal cross-veins, in the usual position; quadrilateral with
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upper side much longer than apical side ; several double cells beyond

stigma. Miocene shales of Florissant; from the collection of Mr.

L. E. Daniels. It formerly belonged to Mr. J. C. Carr, who does not

recollect who collected it. The specimen has unfortunately been

broken, probably at the time of its discovery, and the stigma and

Fig. 8.

—

Lithageiox orTiiiUM. a, h, I>i:tails of venation.

BEYOND STIGMA. e, CELLS OF LOWER MARGIN OF WINC.

DOMINAL SEGMENTS.

c il, Cells of region just

/, Thorax and middle ab-

middle region of the wing is missing. What is left agrees with

Lithagrion; the species will be readily known by the large size and

dusky (though translucent) wings.

HYMENOPTERA.
AULACITES, new genus (Evaniidie).

A genus of Aulacinec, related to Atdacus, but with the first recur-

rent nervure joining the second submarginal cell; only two well-

defined submarginal cells, the second transversocubital being evanes-

cent, though leaving traces showing where it should be. Anterior

part of thorax transversely striate.

Type.—Aulacites secundns., new species.

AULACITES SECUNDUS. new species.

Head and thorax black, Avings clear. Thorax 5.5 mm. long; ante-

rior wang 9.5 mm. long (that of A. hradleyi 11 mm.). Close to

Aulacites hradleyi (Aulacus hradleyi Brues), but on comparison with
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the type of that species apparently distinct, the thorax being much
more strongly transversely grooved, the first discoidal cell longer in

proportion to its height, and various other details of the venation

different. The following comparative measurements in microns will

bring out the differences {s.—secundus ; h.=bradleyi) : First sub-

marginal cell on basal nervure, s. T20, b. 672; first s. m. on marginal,

s. 480, b. 576; first s. m. on second s. m., s. 1152, b. 1280; first discoidal

cell on basal nervure, s. 180, b. 608 ; first discoidal on third discoidal,

s. 720, b. 800 ; apical side of third discoidal, s. 720, b. 736.

Miocene shales of Florissant, station 14 (University of Colorado

Expedition).

Holoiype.—Csit. No. 61458, U.S.N.M.

I have been a little in doubt whether to consider this a distinct

species or only a variety, but it seems to be sufficiently distinct. The

'a b'
Fig. 9.—AuLACiTEs secuxdus. a. Anterior wing, h. Anterior part of thorax.

remoteness of the basal nervure from the stigma suggests affinity with

Pristaulacus and Interaulacus. rather than with Aulacinus. The
claws can not be seen.

HEMICHROA EOPHILA, Cockerell (Tenthredinidae).

A new specimen is 10 mm. long; anterior wing 7.3 mm.; width of

thorax very little over 2 nun. The following measurements of the

anterior wing, in microns, show some variation from the original

type, but do not appear to indicate a distinct species

:

Transverse-costal nervure basad of upper end of basal, about 320

Length of basal nervure (of which 800 is beyond the bend) 960

Length of first submarginal cell 3G8

Length of (oblique) outer side of third submarginal cell 690

Upper side of third submarginal cell 912

Third submarginal on first marginal 560

Lower side of third submarginal 1, 150

Length of second transverso-cubital 336

Upper side of second discoidal 850

Lower end of basal nervure basad of transverso-medial 770

Upper side of third discoidal 880

Third discoidal on first discoidal 592

Third discoidal on second discoidal 480

Lower side of third discoidal 1,250

Outer (apical) side of third discoidal 800

End of second recurrent nervure basad of second transverso-cubital 160
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Contracted (linear) part of lanceolate cell 960

End of contracted part of lanceolate cell to lower end of transverso-

medial nervure 1, 1-31)

Miocene shales of Florissant (Geo. W. Wilson). Should this be

separated from the original //. eophila, the specimen collected by

Wickham at the Wilson Kanch would go with it.

ERIOCAMPOIDES MICRARCHE, new species (Tenthredinidac).

Length, 6.5 mm. ; anterior wings, about 5.5 mm. ; mesothorax pale,

other parts of thorax darker; abdomen pale, with the apical third

fuscous, the extreme base also dusky; antennae with all the joints

visible, except the two short (basal) ones, the joints measuring as

follows in microns: (3.) 432, (4.) 240, (5.) 240, (6.) 208, (7.) 160,

(8.) 160, (9.) 192. The last two antennal joints look, at first sight,

like a single one ; the others are more distinct, as usual in the group.

The venation agrees well with Eriocampoides, as figured by MacGil-

livray.^ The transverse-costal nervure is rather more basad, the

third submarginal cell has its side on first marginal longer than on

second, and the transverso-medial nervure has its upper end well be-

yond the middle of the first discoidal cell (as in Phyllotomu) ;
the

first discoidal cell is widened basally, its two sides being far from

parallel, and the basal nervure is straight, not bent near its lower

end. The hind wing is like that of E. aethiops in all essential fea-

tures, but the median cell is more produced and very narrow at the

apex.

The following measurements of the anterior wing are in microns:

Transverse-costal nervure basnd of upper end of basal, about 640

Narrow upper side of first discoidal cell 208

Length of basal nervure 750

Lower end of basal nervure to transverso-metliul 750

First discoidal on .second submarginal 256

First discoidal on second discoidal 416

Lower side of second discoidal 770

Length of first .submarginal cell 320

Apical side of second submarginal cell 208

Third submarginal on first marginal 560

Third submarginal on second jtnarginal 544

Third discoidal on second submarginal 640

Third discoidal on third submarginal 400

Third discoidal on first discoidal 400

Thii'd discoidal on second discoidal 480

Lower side of third discoidal 912

Apical side of third discoidal 592

Miocene shales of Florissant (Geo. W. Wilson).

IIolotype.—C^t. No. 61999, U.S.N.M.

Very much smaller than E. revelatus Cockerell, already known

from Florissant.

1 Proc. U. S. Nat. Mus., vol. 29, pi. 30, fig. 52.
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COLEOPTERA.
SAPERDA LESQUEREUXI, new species (Cerambycidae).

Plate 2, fig. 1.

Gall on small branch of Populus lesquereuxi Cockerell, fusiform,

about 13 mm. long and 6.5 broad, exactlj^ like the galls of the living

/S*. moesta Le Conte.

Miocene shales of Florissant (University of Colorado Expedition).

CALANDRITES HINDSI, new species.

Plate 2, fig. 3.

Elytron 8 mm. long, 2.8 broad; as preserved ferruginous; base

truncate ; inner basal angle obliquely truncate, apparently indicating

a rather large scutellum; inner (lower) margin concave; apex obtuse;

10 rows of pimctures, all except those nearest the margin coarse;

second and third rows (counting from inner side) meeting eighth

and ninth at an angle near apex ; fourth and fifth rows close together,

joining in the subapical region, but not forming an angle ; sixth and

seventh rows free below, cut off by the obliquely ascending eighth;

second row with about 31 punctures ; fourth with about 25.

In Eocene rock, southeast corner of North Park, Colorado (N. E.

Hinds), University of Colorado Museum 5799. Scudder described

CalaTidrites as follows :
" Elytra, which seem from their elongate

form and the character of their markings to be not far removed from
the much smaller species of the old genus Calandra, though it is

certainly possible that they may belong in a very different group.

They both belong to rather large species, and agree in having 10

punctured striae." The present species is considerably larger than

either of Scudder's but by its coarse punctures comes closest to C.

defessus. The large size readily distinguishes our insect from all

other known American Eocene Calandridae.

OPHRTASTITES HENDERSONI, new species.

Plate 2, fig. 2.

Elytron 5.5 mm. long, 2.35 broad; as preserved blackish; convex,

outer margin strongly convex ; apex angular ; nine deep striae, with-

out any distinct punctures. In Eocene rock, southeast corner of

North Park, Colorado (N. E. Hinds), University of Colorado Mu-
seum 5799. It is given the name of Prof. J. Henderson, curator of

the university museum, well known for his writings on Colorado

paleontology and zoology. This agrees well with Scudder's blanket

genus Ojyliryastltes^ but is distinguished by the very convex outer

margin and the lack of distinct punctures.

The strata furnishing this and the last species are of somewhat
uncertain age, but probably either Fort Union or Wasatch. The
locality is in Arapahoe (or Muddy) Pass.



106 PROCEEDINGS OF THE NATIONAL MUSEUM.

EXPLANATION OF PLATE 2.

Fig. 1. Gall of Saperda lesquereuxi, new species,

2. Ophryastites liendersoni, new species.

3. Calandritcs hindsi, new species.

4. Bypoderma ascarides (Scudder). Larva and pupa, a, Caudal end

of larva, with spiracles and tracheal tubes ; &, three segments of

middle of larva, showing spinuliferous areas ; c, lateral projecting

spinuliferous area of a larva beginning to contract; d, spinulifer-

ous areas of another larva ; e, mandibles of larva ; /, lateral

spinuliferous projections of semipupa
; g, contracted and hardened

pupa.

5. Psilocephala scudderi Cockerell.

6, 7. Hypoderma ascarides (Scudder). A single example and a slab with

numerous specimens (natural size).
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DESCRIPTIONS OF TWO EXTINCT MAMMALS OF THE
ORDER XENARTHRA FROM THE PLEISTOCENE OF
TEXAS.

By Oli\t3r p. Hat,

Research Associate of the Carnegie Institution of Washington.

Few of the many remarkable animals of the Pleistocene epoch in

North America are more interesting than are those which have been

known as Edentata, but which now are more properly called

Xenarthra. Our interest in them is due in part to their usually

large size and their strange forms and habits; in part to the fact that

their presence furnishes evidence that about the beginning of the

Pleistocene or earlier, there was a sufficiently free communication*

between the two American continents, that many South American
genera of animals migrated into North America and other genera

passed from the latter continent into the more southern. On the

plains bordering on the Gulf of Mexico and those stretching north-

ward from Texas, the overgrown and unwieldy South American
Xenarthra met more highly organized forms, many themselves immi-
grants from Asia, and in the contest with them suffered extinction.

GLYPTODON PETALIFERUS Cope.

Plates 3-5.

In the United States National Museum there are considerable parts

of a glyptodon which the writer is permitted to describe. It has

the catalogue number 6071. This specimen was found in 1908 by
Mr. O. S. Shelton near Wolfe City, Hunt County, Tex. This place

is in the northeast corner of the State and its position is approxi-

mately latitude 33° IC/ and longitude 96° 3'. In a letter written

November 18, 1908, Mr. Shelton stated that the remains had been

found along the banks of Middle Sulphur Creek, at a depth of about

9 feet from the surface. The bones lay on a bed of gravel and were
overlain with clay. Where the enveloping matrix is present it con-

sists of fine clay.

Proceedings U. S. National Museum, Vol. 51—No. 2147.
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The specimen presents considerable parts of the skull, most of

the anterior half of the vertebral column, six caudal vertebrae, con-

siderable parts of the limbs, a fragment of the scapula, a few frag-

ments of the pelvis, and a considerable number of the osseous plates

which made up the carapace and sheath of the tail. Undoubtedly

much more of the skeleton was present and might have been saved

had it been exhumed by a practiced hand.

Professor Cope based the species Glyptodon petaliferus'^ on one-

half of a single dermal plate which had been found in Nueces

County, Texas. This fragment was figured in 1889,^ showing the

object two-thirds the natural size. The diameter was given by Cope

in his original description as 45 mm. ; that of the central area as

17 mm., the thickness as 15 mm. Where the type is now is not known.

Of the carapace and tail sheath of the Wolfe City specimen there

are present about 80 plates. Although these constitute but a small

part of the whole, there are enough to show the various forms which

these plates assumed. In diameter they vary from 35 mm. to 50 mm.
There were some, no doubt, which were smaller and others larger

than those which are preserved. In Cope's specimen the central area

had a diameter equal to three-eighths of that of the plate. In the

animal here described the diameter of the central areas of the plates

varies from the relative length given by Cope up to seven-tenths

or more of the diameter of the plate. In some cases the central area

occupies practicall}^ the whole area of the plate. In thickness they

vary from 14 mm. or less up to 42 mm. As to the external sculpture,

there appears to be nothing shown in Cope's description and figure

that can not be found on the plates at hand.

Brief explanations may be given of the elements which are repre-

sented on plate 5. Figure 1 shows a bone of the cai'apace in which

the central area is large. The greatest diameter of the plate is

52.5 mm. ; that of the central area, 31 mm. At the upper border the

thickness is 29 mm.; on the lower 44 mm. The lower surface is

rough and uneven as if the plate had been attached by ligaments to

some other bone. The greatest diameter of the plate represented by

figure 2 is 53 mm. It will be seen that the central area is relatively

small. The thickness is 16 mm. The pla.te of figure 3 has as its

greatest diameter, at the outer surface, 50 mm. The central disk

comprises nearly the whole of the surface of the plate. The greatest

thickness is 22 mm. The diameter of the plate of figure 4 is 44 mm.

;

that of the central area, 17 mm. ; the thickness, 17 mm. The plate

shown by figure 5 has as the diameter of its sculptured surface

47 mm. ; the thickness is 17 mm.

1 Amer. Nat., vol. 22, 1S8S, p. 345. = Idem, vol. 2S, p. 662, fig. 2.



NO. 2147. TWO EXTINCT MAMilALS FROM TEXAS—HAT. 109

Figures 7, 8, and 9 represent plates which evidently belonged to

the anterior border of the carapace, that surrounding the neck. Simi-

lar iDlates are shown by Burmeister.^ Figures 7 and 9 present

views of the inferior surfaces. These are very convex from front to

rear and they terminate in an obtusely rounded free border. The
free border of figure 7 is toward the right hand; that of figure 9

toward the left. The bone of figure 7 has a thickness of 26 mm.;
that of figure 9 a thickness of 23 mm. Figure 8 gives a view of the

outer surface ; the free border is directed downward. The bone is 28

mm. thick.

Figures G, 10, and 11 give views of plates which belonged on the

tail.^ From a rather thin front border, about 10 mm., these bones

thicken backward and end in a relatively acute point. At this point

the bone of figure 10 is 23 mm. thick; that of fi.gure 11, 31 mm. The
bone of figure G belonged to one of the rings which alternated with

the rings composed of such bones as those of figures 10 and 11. The
upper half of the figure, which represents the hinder half of the bone,

was evidently overlapped by such a bone as that of figure 10, while

the lower border joined the front edge of another bone similar to

figure 10. The convex pitted outer surface is shown in the lower half

of figure G. The bone is 16 mm. thick.

Another plate belonging to the tail, or possibly to the borders of

the carapace, and resembling that of figure 11, has a thickness of

32 mm. at the proximal border and of 42 mm. near the hinder border.

In the second volume of the Transactions of the Wagner Free In-

stitute of Science (p. 25) Dr. Joseph Leidy called attention to some

carapacial plates of a glyptodon which had been sent to him from

Peace Creek, Florida. One of these bones is illustrated on his plate

4, figure 9 ; another on plate 6, figure 1. The latter presents a radiat-

ing striation which is not seen on any of the plates from Texas. The
figure on his plate 4 suggests strongly some of the Texan bones, but

the pitting appears to be coarser. It is impossible to say whether or

not the Floridan specimens belong to G. petaUfey'us. Among the

bones of the latter species are none which resemble those of Leidy's

figures 11 and 12 of his plate 5.

From the fragments of the lower jaw no information of importance

has been obtained.

The length of the upper tooth line was 165 mm. These upper
teeth were much curved, in such a way that the outer face is concave,

the inner one convex. At the same time they are directed outward
as they ascend. The outer faces of the second teeth would have been

65 mm. apart at the grinding surface, about 90 mm. at the middle of

their height, and about 100 mm. at the upper ends. The fourth tooth

1 Anales Mus. Pub., Buenos Aires, vol. 2, pi. 41, flg. 4. s Idem, pis. 37-40.
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(pi. 3, figs. 2, 3) may be compared with that of Burmeister's figure.^

This has a length of 26 mm. and a width of 18 mm. across the middle

lobe. In G. j}etaUferus the corresponding measurements are 22.5 mm.

and 15.5 mm., the longitudinal measurements being taken at the

middle of the width. The height of this tooth is TO mm. in a straight

line. In G. asper the axis of each of the lobes is at right angles with

the axis of the grinding surface; in G. petaliferus the axis of the

anterior lobe is turned pretty strongly forward at its inner end ; that

of the second lobe less so; while that of the hinder lobe is turned

somewhat backward. In G. asper the second tooth is slightly nar-

rower than the fourth, 13 mm. at the middle lobe.

The skull is badly injured, but important parts remain. The axial

bones and the occipital region are gone. The roof and lateral walls

of the brain case are present, extending forward to about the rear

of the orbit. Between this fragment and that presenting the front

of the skull an interval is missing. Superiorly the upper surface of

the face is present from a line joining the middle of the orbits,

to the nasal opening, except a strip on the left side. The palate

(pi. 3, fig. 2) is represented on one side or the other along its whole

length. Three upper teeth are present. Parts of the facial portions

of each maxilla are preserved ; likewise a part of the left zygomatic

arch. Parts of both lower jaws are present, including a portion of

each ascending ramus and one condyle and a portion of each hori-

zontal ramus, with one tooth. The bones of the skull have united so

completely that no sutures are visible.

The parietal region (pi. 3, fig. 1) is convex from side to side. The

surface is uneven and pierced by openings for blood vessels. The

width, where least, just behind the orbits, is 95 mm. The width just

above the opening of the ear was close to 101 mm. This fragment

shows that the roof over the front of the brain and that just behind

and between the orbits was occupied by large sinuses. The length

of the cavity for the brain, including the olfactory lobe, was close

to 100 mm., the width 60 mm.
The width of the skull taken at the lower border of the lachrymal

opening is 118 mm. The height of the upper surface of the face,

midway between the orbits, above the midline of the palate is 105 mm.
The length of the palate (pi. 3, fig. 2), measured from the front of

the premaxilse to the hinder nares, was close to 200 mm. The width

at the third tooth is 38 mm. ; at the hindermost one, 26 mm. The

palate is rough and is pierced by many small and about six large

foramina. It differs from that of Burmeister's G. asper ^ in being

narrower and in being more contracted between the hinder teeth. In

the species just mentioned the width is equal to 0.22 of the length;

in G. pefalifenis, to only 0.19 of the length.

1 Anales Mus. Pub., Buenos Aires, vol. 2, pi. 27, flg. 1.
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In G. petaUferus the second tooth (pi. 3, figs. 2, -1) is different

from the fourth. Its length is 20 mm., its width only 9 mm. The outer

ends of all the lobes are much reduced. It resembles considerably

the first tooth of G. asper. The first tooth is missing in the Texas

species, but the inner wall of the socket is present. From this it is

evident that the lobes were much reduced on the inner side also. It

is pretty certain that this tooth was thin and simple in construction,

but the length of its grinding surface nearly equaled that of the

second tooth.

The lower teeth were nearly straight, as shown by the one present

and by the sockets in the fragments of the lower jaw. The one

present (pi. 3, fig. 5) had a height of 75 mm., a length of 21 mm.
on the grinding surface, and a width of 12.5 mm. on the middle lobe.

The tooth present, belonging on the right side, is placed opposite

the front border of the ascending ramus and is probably the sixth

in the series. There were at least two others behind it. In G. asper^

as figured by Burm.eister, the grinding surface of this tooth has a

length of 21 mm. and a width of IG mm. across the middle lobe.

In G. petalifei-us the length is 21 mm., the width 13 mm. In the

tooth of this species the axes of the lobes are little turned from a

perpendicular to the longitudinal axis; in G. asper they are much
more strongly deflected.

In all the teeth, upper and lower, the central core of vasodentine

which sends lateral branches into the lobes undergoes secondary

divisions there, as in G. asper.

The atlas is missing. In the giyptodonts the axis and the suc-

ceeding three or four cervicals are consolidated into one mass.

Usually in the genus Glyptodon the mass includes the sixth cer-

vical, but from Burmeister's description ^ it seems that in two species

it is sometimes free and sometimes confluent. In the specimen at

hand the sixth was evidently free and is missing from the collection.

The consolidated second to fifth vertebrae (pi. 3, fig. 6) are injured

somewhat; especially, the transverse processes are gone. The mass
resembles much that of the forms figured by Burmeister. From the

outside of one lateral articular surface for the atlas to that of the

other is 80 mm. Hence the bone is smaller than any of those figured

on the plate just cited. The distance from the outer side of one

postzygapophysis to that of the other of the fifth vertebra is like-

wise 80 mm. The height of the neural spine above the floor of the

neural canal is 63 mm.
Judging from the character of the surfaces by which the sixth

cervical was united with the seventh, there was not much motion

between them.

1 Anales Mus. Pub., Buenos Aires, vol. 2, p. 296, pi. 29.
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As usual in the glyptodonte, the seventh cervical is united solidly

with the first and second dorsals. The width of the mass (pi. 3,

fig. 7) near the rear is 150 mm. That of G. asper^ appears to have

been about 180 mm. wide behind and wider still in front. This

mass, as figured and described by Burmeister, had along each border

two rather deep notches and three processes. These are not seen in

the specimen before us. On each side is an irregular surface, with

several small facets for union with the head of the first rib. The
motion here was evidently unimportant. The surface on each side

for the second rib indicates more liberal movement. On each side

below are two large openings for nerves. These divide each into two

canals, one opening out on the upper surface of the mass, the other

on the lower. The superior openings are much larger than those of

Burmeister's figures. At the rear of the mass the postzygapophysial

surfaces of the two sides coalesce under the spine. On each lateral

process is a surface for union with corresponding surface on the

front of the third dorsal.

The third dorsal and the succeeding ones, up to and including the

twelfth are, in the glyptodonts, consolidated into a single mass in

which the individual vertebrae can be distinguished only by the

foramina for nerves and the facets for the ribs. In G. jyetallferus

the floor of the spinal canal is in places less than a millimeter in

thickness : in the last dorsal, however, 5 mm. thick. The dorsal spines

are greatly reduced and coalesced into a median ridge of small and

irregular height. In the series, as preserved, on the assumption that

there were twelve, there is missing most of the sixth and of the

seventh dorsals and a part of the eleventh. The front of the third

dorsal presents, superiorly (pi. 3, fig. 8) a crescentic zygapophysial

surface for the second dorsal; also on each side a semicylindrical

surface on the lateral process, for union with a corresponding surface

on the second dorsal, already noted above. Above the rear of the

articulatory surfaces for the fourth pair of ribs the bone correspond-

ing to the fourth vertebra is 109 mm. wide. According to Bur-

meister's figure of G. asfer"^ the same bone had a width of about

132 mm. Burmeister's figur^ indicates that the front end of this

vertebral tube, in the region of the articulations of the third, fourth,

and fifth pairs of ribs, was bounded on each side by a ridge ; but in

the specimen here described there are here no such ridges. However,

further backward these ridges become very prominent. Again, the

median ridge, composed of the coalesced spinous processes, which

in Burmeister's figure is still prominent opposite the tenth and

eleventh pairs of ribs, is obsolete in G. petallferus. The rear of the

twelfth vertebra is rough and was joined to the first lumbar probably

1 Burmeister, Anales Mus. Pub., Buenos Aires, vol. 2, pi. 30. ^ idem, pi. 30, flg. 1.
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by fibro-cartilage ; hence there was some movement at this point of

the vertebral column.

The whole congeries of vertebrae which compose the lumbosacral

tube is missing, except a fragment which appears to represent tlie

fourth and fifth sacrals, and another fragment which furnishes the

hinder part of the centrum of the seventh sacral and the whole of

the eight. To the latter is attached a large part of each lateral

process. On the front edge of each of these processes is a stump of

the lateral process of the seventh sacral. The hinder end of the

centrum of the eighth sacral, smooth for movable union with the

first caudal, has a width of 73 mm. and a height of 55 mm.
There are present six caudal vertebrae. The average length of

these is 77 mm. These belong at the base of the tail and all bear

facets for chevrons. According to Burmeister's figure ^ and that of

Lydekker- the tail of Glyptodon has 11 vertebrae. Of the whole length

of the tail the basal six vertebrae occupy a little more than one-half.

It seems probable, therefore, that the tail of G. petaliferus had a

length of about 810 mm. An estimate indicates that our Texas

species had a length of head, body, and tail of about 7 feet.

Both humeri are defective. The heads of both are present and
the distal ends of both ; but intervening portions are missing. It is,

therefore, impossible to determine with certainty the original length

of the bone. The humerus fig-ured by Burmeister^ as that of

Glyptodon asper may be taken for comparison. On the inner border

of the bone of the Texas specimen (pi. 3, fig. 9) there are, as in the

one just referred to, a pair of tuberosities. Assuming that these are

in the same relative positions in the tw^o species the total length of

the humerus of the Texas specimen will be 310 mm. The following

measurements are taken

:

Measurements of humeri of Glijpiodonts in miUimeters.
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Both ulnae are preserved and the left one is wholly uninjured.

This may be compared with the corresponding bone of Burmeister's

Glyptodon asyer.^ The one of the right side is figured (pi. 4, fig. 1)

because with it may be shown the corresponding radius.

Measurements of ulnae of Ghjptodonts in millimeters.
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The femur measured by Burmeister is, as seen, considerably longer

than that of the Texas species here measured. In the upper part the

proportions are nearly the same, the length of the bone being made
the standard of comparison. However, the width at the middle is

somewhat less in G. petaliferus. "Wliile the width across the third

trochanter of G. asper is 0.425 of the length of the bone, in G.

petaliferus this width is only 0.331 of the length. Likewise, the

width across the condyles of G. asper is 0.382 of the length, in G.

petaliferus only 0.29.

The patella of the left leg is present. Its general form is quadrate.

Its length is 81 mm. ; its width near the upper end is 75 mm. ; near

the lower end 60 mm. The two lines of measurement are not, how-
ever, in the same plane, the outer end of the lower one being car-

ried somewhat forward.

A part of each tibia is present, that of the right side (pi. 1, fig. 3)

lacking that part of the distal end which was ankylosed to the fibula.

The fibulas are represented by a single fragment of each.

Measurements of the tibiae of Glyptodon petaliferus in millimeters.

Total length of the bone
Distance acro33 the articulatory surfaces for the femur
Fore-and-aft diameter of surface for inner condyle of femiu* . .

.

Side-to-side diameter of surface for inner condyle of femur . . .

Greatest diameter where bone is smallest ,

Width of articulatory surface for astra^galus

On account of the absence of the fibula and the consequent slight

injury to the tibia here described, it is not possible to compare the

latter accurately with the same bone of G. asper. The one measured
by Burmeister^ had a length of 210 mm., a width of 111 mm. across

the upper end, and a width of 96 mm. across the articulation for

the astragalus. It is evident that this bone in G. asper was, relatively

to its length, a stouter bone than that of G. petaliferus.

A considerable number of foot bones, including nine ungTial pha-
langes, are preserved, but no foot can be reconstructed from them
and a description would hardly add anything of value to what has
already been published.

]Mr. Barnum Brown has described^ a new genus and species of

glyptodon, Brachyostraeon mexicanus. The genus is based for the

most part on the form of the carapace. The small part of this pre-

served in the specimen which I describe above and its disorganized

condition make a comparison with Brown's specimen impossible.

Practically the only common parts are three teeth. It seems to me

1 Anales Mus. Pub., Bnenos Aires, vol. 2, p. 348.
" Buil. Amer. Mus. Nat. Hist., vol. 31, 1912, pp. 167-177, pis. 13-18.
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that these indicate that Brown's species is not identical with the one

here described. The vasodentine of the Texan specimen is more

branched than in the Mexican, nearly as much as represented in Bur-

meister's figure of G. asper. This is not well shown in figures 3-5

of plate 3. The second upper teeth are different ; likewise the upper

fourth tooth and the lower sixth ; as a close comparison of the figures

will show.

NOTHROTHERIUM TEXANUM, new species.

Flutes 6, 7.

Diagnosis.—Skull larger than that of the Brazilian species N.

escrivanense Reinhardt and equal to that of N. graciliceps Stock;

profile strongly convex
;
pterygoid bullse widely open below : anterior

tooth with hinder face transversely concave ; hindermost upper tooth

nearly as large as the others, with a deep furrow on the hinder face.

This species is based on a part of a skull now in the National Mu-
seum, No. 8353, which was obtained by exchange from the collection

of Baylor University, Waco, Texas. It w^as presented to that institu-

tion about 15 years ago by a clergyman who had secured it from some

person now unknown. It is reported to have been found in digging

a well, at a depth of 40 feet, in Wheeler Count}^, Texas. AMieeler

County adjoins Oklahoma and is in the third tier of counties from

the northern boundary of Texas. As to the geological age of this

species, we can hardly doubt that it belongs to the Pleistocene.

This skull (pis. 6, 7), furnishes us many im.portant parts,

although it is considerably damaged. The whole upper surface is

present, and the base as far as thp front of the brain cavity. The
left maxilla is preserved, together with its teeth. A small part of the

right maxilla is likewise present. The bones surrounding the nasal

opening are retained, except the premaxillse. A small part of the

anterior end of the right malar is attached to the fragment of tlie

maxilla of that side; and the larger portion of the left malar has

been saved. In studying this specimen comparison has been made
with the skull of Nothrotherium escrivanense^ as described by Rein-

hardt,^ with the type of N. graciliceps Stock from California;- also

with skulls of Choloepus liojfmanm.

In comparison with the skull of the fossil species found in a cavern

in Brazil, the skull here described is considerably larger, the former

having a length of 270 mm., from the rear of the occipital condyles

to the front of the maxilla ; the Texan species, a length of 300 mm.
There are also differences in the form of the skull. In the Brazilian

species the profile is nearly straight from the rear of the frontals to

the anterior end of the nasals, while in the Texas form this outline

iDanske Vidensk, Selsk. Skr., ser. 5, vol. 12, pp. 253-349, pis. 1-5.

2 Bull. Dept. Geol., Univ. Cal., vol. 7, p. 341.
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is convex (pi. G), but undulating. Also, while the parietal part

of the profile in the Brazilian species is pretty strongly convex,

in the Texan species it is undulating and little convex.

On the other hand, N, texanum is very closely related to N. grcDcili-

ceps Stock. The differences which are believed to exist are con-

sidered below.

The following measurements have been made on the skull at hand.

In the second column are the corresponding measurements of the

skull forming the type of N. grddlheps. The premaxillaj not being

present in either skull, the basilar length can be determined only

approximately.

Measurements of skulls in millimeters.

N. graciliceps.

Basilar length
Distance from front of occipital foramen to front of

maxilla.
Distance from rear of occipital condyles to front of

maxilla
Lateral extent of occipital condyles
Width of skull at mastoid processes

Width across ekidl above the orbits

Length of nasals at the midline
Width of nasals, combined, at hinder end
Height of anterior end of snout
Width of anterior end of snout
Height of occipito-parietal suture above lower face

of basioccipital

Height of occipito-parietal suture above lower face

of occipital condyles

313z 323rh

286

500
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been somewhat difficult to determine the line of union. On the left

side there is, at a distance of 32 mm. from the midline and at the

anterior border of the frontal bone, a small foramen from which an

indistinct, irregular line may be traced for a few millimeters for-

ward. This line is shown on plate 7, figure 1. At the corresponding

position on the left side of the figure is seen a white line. The bone

on the right of this line had been separated and later cemented on

again. On close examination it is found that there are here well-

defined sutural surfaces, the maxilla joining the outer border of the

nasal. At this point the distance from the outer edge of one nasal

to that of the other is 57 mm. To what extent the naso-maxillary

sutures determined the lines of fracture seen on the upper surface

of the snout is uncertain.

The lachrymal is articulated principally with the maxilla, but its

upper hinder border joins the frontal; while below it is united with

the anterior end of the malar. It shows a large lachrymal foramen

well in front of the orbit. This foramen is the outer opening of a

canal which followed inward soon turns and is directed forward,

opening into the nasal chamber just in front of the upper end of the

first tooth.

In viewing the skull from below (pi. 7, fig. 2) there are observed

behind the ear opening the small condyloid foramen and the large

foramen lacerum posterius. The ear opening has a diameter of 10

mm. On the right side the tympanic bone is in its place, forming a

ring which is incomplete above. Below it is inflated into a bulla of

moderate size whose external surface is rough. On the left side the

tympanic is missing, a fact which shows that it had not become

ankylosed to the contiguous bones. The absence of the bone permits

a view of a part of the petrosal. In front of the petrosal is seen

the foramen lacerum medius. This, as it appears, is divided into

two parts, the more anterior and outer being well in front of the

external auditory meatus.

In front of the great pterygoid bulla is seen the foramen ovale.

On the right side there is, in front of the ovale, an opening, the

sphenoidal fissure. On the right side there are here two foramina,

the hinder of which is probably the foramen rotundum. Farther

in front and somewhat higher up and nearer the midline are the

canals for the optic nerves. It is evident that these opened out at

points in advance of the middle of the length of the skull.

A feature which distinguishes this genus from other Gravigrada

is the presence of the great pterygoid bulla? (pi. 7, fig. 2). As shown

in Reinhardt's figures of N. es'cnvanense these inflations extend well

below the midline of the base of the skull. They have their lower

surface divided by a longitudinal furrow, broad and deep, into an

external portion and an internal. In the specimen from Texas the
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lower floor of the bullae is missing, so that the form of this part, if

ever present, can not be observed. According to the description of

these bulloe in the Brazilian species there is along the median line

a space only about 5 mm. wide between them. They are evidently

marked off along their inner boundary much more sharply than in

the Texan species. In this animal there is between them a broad,

longitudinal groove whose sides slope downward and outward grad-

ually into the walls of the bullae. The length of each bulla is 50

mm.; the width may be taken as 35 mm. The distance from the

outer wall of one to that of the other is 90 mm. The median side of

each cavity extends inward and upward into the base of the skull

until the two are only 15 mm. apart.

The pterygoid bullae of N. graciUceps have been described by

Stock. They are called by him tympanic bullae, but they are not

such. Mr. Gerrit Miller has directed my attention to similarly placed

and apparently homologous cavities at the base of the skull in vari-

ous bats. As shown by Stock the roof of these bullae is formed by

the alisphenoids. The side walls and floor in the Brazilian and the

Californian species are certainly formed by the pterygoids. In N.

graciUceps Stock there is along the inner face of the bulla a slit

about 30 mm. long which puts the cavity of the bulla in communi-

cation with the pharynx. The bulla of N. texanum appears not to

have had a floor. The pterygoids seem to form a wall which sur-

rounds the cavity on both sides. On the median side the edge of

the wall is partly intact, partly injured. On the outer side the

w^all comes down to a sharp thin edge which appears to be little if

at all injured. In places the edge is certainly wholly natural. Such

being the case the bulla is incomplete and is a cavity opening below

by a mouth 30 mm. wide. In N. graciUceps the outer wall has

grown downwards and inwards until it has nearly met the inner

wall; in N. eserivanense the space between the two walls was ap-

parently abolished. In Choloepus hoffmanni there are homologous

bullae which open at the anterior end into the mesopterygoid fossa.

Similarly placed bullae are found in the great anteater {Myrmeco-

phaga juhafa), but their structure is somewhat doubtful.^

In the Texas specimen there is a rough and sharp ridge which

begins on the midline between the front ends of the pterygoid bul-

lae and runs forward as far as the bone is uninjured. A similar struc-

1 From an examination of skulls of the great anteater in the United States National

Museum the writer concludes that the pterygoids and the alisphenoids of each side are so

completely coossifled that the line of union can not be determined unless it be in younger
individuals than are at hand. The bullte in adult individuals are completely closed. In

a not fully grown specimen the impression given is that the bullte remained open longest

on the outer side, near the border of the temporal bone. It is believed that the area

called alisphenoid in Weber's figure 332 taken from Pouchet (Saugetiere, p. 434) is not

such. Certainly the foramen ovale pierces the alisphenoid ; and it is this bone, not the

pterygoid, which joins the basisphenoid.



120 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 51.

ture is shown in one of Keinhardt's figures. This ridge appears to

be on the vomer.

In our specimen the greater part of the palate, the front of the

vomer, and the ethmoid bones have been broken away. A part of

the hard palate is seen in front, and the underside of this is rough.

In the rear of this injured region the cribriform plate has been

broken through so as to leave a small opening to the brain-cavity

on the left side and a much larger one on the right. In front of

this, on the right side (left side of the illustration, pi. T, fig. 2),

are seen openings into sinuses in the frontal bone. The larger of

these on each side extend backward to the hinder end of the frontal.

Some of the plates of bone nearer the midline evidently belong to

the olfactory apparatus. On the right side there remains about

30 mm. of the malar bone. On the left side the front part of the

malar is missing, but the hinder part is present. The malar was a

triradiate bone. The anterior process joined the lachrymal. The

hinder process was directed upward and backward and had a notch

in the hinder part of the lower border to receive the anterior end of

the zygomatic process of the temporal bone. The lower process is

pointed, and it descended about 60 mm. below the level of the palate.

The maxilla on the right side contains the four teeth which are

characteristic of this genus (pi. 6; pi. 7, fig. 2). The length of

the tooth row is 57 mm. Between each of the teeth and its neighbors

is a space of about 5 mm. The grinding surfaces of the teeth stand

below the hard palate hardly more than 5 mm. They must have

been about on a level with it Avhen the bone was covered with flesh.

The following measurements are obtained from the teeth. The

length of the tooth is taken at the middle of its width and far enough

above the grinding surface to avoid the effects of wear.

Measurements of teeth in millimeters.

Tooth.
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the others convex. The hinder faces of all are concave—that of the

fourth tooth most so of all. The inner faces are flat or slightly con-

vex—that of the fourth rather strongly so. The outer faces are some-

what concave, showing a shallow groove along their whole height.

All of these teeth have a height of about 50 mm. They are hollow

down to within about 10 mm. of the grinding surface.

On the front end of each maxillar}^ there is a surface for the articu-

lation of the corresponding premaxilla. The two surfaces are sepa-

rated by a space of 20 mm., and each has a length of 30 mm. On the

lower side of the maxilla is another surface for a backwardly di-

rected process of the premaxilla. In case the premaxillae corre-

sponded in size to those of the Brazilian species mentioned above,

each had a length of about 30 mm.
This is not the first discovery of the genus Nothrot/ierhimm'^orth.

America. In 1905 ^ Sinclair reported it, with some doubt, from Potter

Creek cave, Shasta Count}'', California, He had for description a

part of a lower jaw without teeth and fourteen loose molars. The
name N. shastense was given to the species.

In order to determine the relationship of the Texan specimen to

that found in northern California, it is necessary to compare with

the teeth of the former those which Sinclair has represented by
figures 3, 5, and 8 of his plate 23. figures 3 and 5 must be second

and third teeth. Of the tooth- represented by his figure 3 both the

front and the rear faces are convex in section, whereas both the second

and the third teeth of N. texanum have the front face convex and the

rear face concave. Sinclair's figure 5 resembles somewhat the sec-

tion of the third tooth of the Texan species ; but here, as in the tooth

of his figure 3, the inner face of the tooth is more or less concave;

whereas, in the Texan animal, the inner face is flat. However, it is

in the hindermost tooth that the greatest difference is found. In

the California species the front of the tooth is convex, the rear flat.

In the Texan species the rear of the tooth is deeply concave. It

appears to be evident that two distinct species are indicated.

In 1913,^ Stock described a skull, lacking the lower jaw and some

other parts, which he called N. graciUceps. The type is now in the

Los Angeles Museum of History, Science, and Art, where the writer

has had the privilege of examining it. This skull resembles closely

that from Texas in size and proportions, as may be seen from the

measurements given on page 117. There are, however, in the Texan

slmll, certain deviations from that of N. gradliceips which appear to

make it advisable to give to it a distinctive specific name. One can

not rely wholly on the differences which are seen in the two skulls

for additional specimens may be intermediate.

iBull. Dept. Geol., Univ. Cal., vol. 4, p. 153, pi. 23.

= Idem, vol. 7, pp. 341-352, figs. 1-8.
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It seems to the writer that N. grcaciZiceps had the skull more de-

pressed at the anterior half of the frontals. As a result of this, as

Stock says, the nasals have their upper surface transversely convex

in front, but becoming flattened posteriorly. In N. texanum these

bones are rather more convex just in front of the hinder end than

in front. In N. texanum the end of the snout is apparently more

depressed than in N. graciUceps. The width is nearly the same in

the two skulls, but in the latter the height is 60 mm., while in N.

texanum it is only 48 mm. Unless a serious error is committed as

to the structure of the pterygoid bullae in N. texanum, these are

sufficient to differentiate the two species. In N. graeilheps the nasals

have a combined width of only U mm. ; in .V. texanum the width

is 57 mm.
There are apparently differences in the two species as regards the

teeth. The type of N. graicili)ceps had not retained the teeth ; but the

size and forms of these may be determined from the sockets. Stock

had one tooth, apparently the second molar, which had been found

in the Rancho La Brea deposits. The sockets of the type skull and

the tooth mentioned show that the teeth of N. graciUceps were larger

than those of N. texanum. The anteroposterior diameter of the

second molar is 13 mm., and thus 2 mm. greater than in the same

tooth of N. texanum. In A'', gramlkeps the hinder face of the first

tooth was evidently convex from side to side; in N. texanum it is

slightly concave.



NO. 2147. TWO EXTINCT MAMMALS FROM TEXAS—HAY. 123

EXPLANATION OF PLATES.

Plate 3.

Glyptodon petaUferns Cope.

Fig. 1. Upper surface of rear of skull. X i.

2. Palate. X h
3. Upper left fourth tooth. X 1.

4. Upper right second tooth. X 1.

5. Lower right sixth ? tooth. X 1.

6. Consolidated cervicals, second to fifth, viewed from above. X J.

7. Seventh cervical and first and second dorsals consolidated. Upper

view. X ^.

8. Third, fourth, and fifth dorsals, seen from above. X J.

9. Right humerus, seen from in front. X .46.

Plate 4.

Glyptodon petaliferus Cope.

Fig. 1. Right ulna and radius, seen from the right side. X J.

2. Right femur, seen from in front. X J.

3. Right tibia, seen from in front. X .32.

I'LATE 5.

Glyptodon petaliferus Cope. X ^.

Figs. 1-5. Dermal plates belonging to the interior of the carapace.

6. A dermal plate belonging to the tail.

7-9. Plates belonging to the front border of the carapace,

10, 11. Plates belonging to the tail.

Plate 6.

Notlirothermm texanutn, new species.

Skull seen from the left side. X i.

Plate 7.

Nothrotheriuni texanum.

Fig. 1. View of the skull from above. X ^.

2. View of the skull from below. X h
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Glyptodon PETALIFERUS.

For explanation of plate see page 123.
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GLYPTODON PETALIFERUS.

For explanation of plate see page 123.
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Plates of Glyptodon petaliferus.

For explanation of plate see page 123.
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Skull of Nothrotherium texanum from Left Side.

For Explanation of plate see page 123.
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Skull of Nothrotherium texanum (1) from Above, (2) from Below.
For explanation of plate see page 123.
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NEW NORTH AMERICAN HYMENOPTERA OF THE
FAMILY EITLOPHIDAE.

By A. A. GiRAULT.

Bureau of Entomology, United States Department of Agriculture.

The following descriptions are based upon type material in the

United States National Museum.

Genus ZAGRAMMOSOMA Ashmead.

This genus bears two ring-joints and differs from Atoposoma

Masi in bearing a long, distinct propodeum.

ZAGRAMMOSOMA NIGROLINEATA Crawford.

This is a GyrolaseUa. The type and paratype are males. The
grooves on the scutellum of Z, flavoUneata Crawford and Z. cen-

trolineata Crawford are very faint.

ZAGRAMMOSOMA INTERLINEATA, new species.

Female.—Length, 2.05 mm.
Differs notably from the description of the genotype as follows:

Near the lateral margin of venter of abdomen runs a metallic green

line from base to distal two-thirds and which is continuous wdth the

lateral line of the thorax. These markings also differ : No markings

on face; the line across cephalic vertex divides laterad and goes to

the eyes ; the two diverging lines on upper occiput meet at center of

the occiput, then diverge, thus forming a large X, each ventral arm
curving around to the apex of the eyes and from thence up the lower

occipital margin of the eye for a short distance ; dorsal edge of scape

and a spot above at base of the pedicel ; a long curved spot above on

hind coxa at base, a round dot on hind femur laterad before apex

and two dots dorsad a little more toward base; the dorso-lateral

stripe of thorax is broken at cephalic end of the parapsidal furrows;

the complete dorso-lateral stripe of pronotum also forms a continu-

ous line with a complete straight stripe through the parapside, but

the line changes angle at the parapside ; the median line of postscu-

tellum is marked by a triangle which does not extend to the apex;
the propodeum is about as in ameHcana but the lines in the place of

lateral carinae are incomplete at each end; the abdomen is remark-

Proceedings U.S. National Museum, Vol. 51-No. 2148.
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abl}^ marmorated—a complete (or nearly) median stripe and about

6 complete cross-stripes (excluding the one at base which is also

latero-marginal to the first cross-stripe) ; stripes 1-3 are similar, in-

complete, complex, each consisting of a pair of stripes joined broadly

across the meson then separated, each concaved or bowed in opposite

directions so that their arms diverge laterad but those of the proxi-

mal ones are more curved than the others; stripe 4 is similar but

the distal arm is much longer, nearly reaching the lateral margin

;

stripes 2-4 are joined (thus, the distal arm of 2 joins the proximal

one of 3 and in succession) ; stripe 5 has no arms and is more abbre-

viated; stripe 6 is complete and is followed by a spot on meson

before the apex ; the following additional spots on abdomen—a pair

of marginal spots in a line opposite the forks of stripes 2^ (the

distal of the two opposite 4 more mesad and against the apex of the

distal fork of that stripe) ; a transverse marginal spot opposite 5

;

and an oblique longer than wide spot in the disk on each side of

meson between 5 and 6. Distal stripe of fore wing nearly straight

and complete ; the middle stripe is only a subtriangular blotch from

the apex of the stigmal vein, the proximal one a short dash. Funicle

1 a half longer than wide. Mandibles 6-dentate.

From one female in the United States National Museum, labeled

"D. C, October 6, 1880."

Type.—Cut. No. 19641, U.S.N.M., the female on a tag, the hind

legs and head on a slide.

The lateral margins of postscutellum are not metallic.

ZAGRAMMOSOMA AMERICANA, new species.

Ferruile.—Length, 1.50 mm. A round dot on caudal femur laterad

at distal three-fourths and one ventro-laterad near base.

Golden yellow and agreeing with the figure and description of

midtUhieata except as follows: There are no metallic lines on the

face ; the two lines of the occiput are curved and meet above across

cephalic vertex ; below they widely diverge, each curving at the lateral

margin from ventrad and proceeding up along the occipital margin

of the eye; an irregular line along dorsal edge of the scape; the

lateral line of the thorax extends only to the metapleurum ; there is

a complete dorso-lateral line on prothorax, but the median line ex-

tends only to distal two-thirds ; the median line of scutum fades out

just before apex; parapsidal furrows and mesal margin of each axilla

very narrowly green, also the lateral grooves of scutellum, an oblique

dash from meso-cephalic angle of each axilla nearly to middle and a

dorso-lateral line (continuous with that of pronotum) on each parap-

side but not quite complete caudad ; median line of scutellum extend-

ing only to center, but there is a dot at meson at apex
;
propodeum with

a line in the position of median and lateral carinae, cephalic margin
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to the spiracles (and a parallel line but broken mesad from each side

of the postsciitellum) and caudal margin less widely; abdomen with

one complete basal cross-stripe and the following, thus differing from

muUilineata conspicuously in having most of the stripes abbreviated

laterad—six abbreviated cross-stripes out from the basal one, the

whole connected along the meson by a mesal stripe; the first stripe

has a transverse marginal spot opposite it, the second and third are

with a pair of marginal dots in an oblique Ime (these three cross-

stripes about straight) ; stripe 4 is Y-shaped with a pair of the dots

opposite at margin, 5 the same but with longer arms (the arms of

the letter distad in both stripes), nearly connected with a marginal

spot which is transverse ; 6 is about straight and complete, some little

distance from the apex and followed by a mesal dot nearer to the

apex. Venation yellow except base and apex of marginal and stigmal

veins and base of the postmarginal, which are black. Stripes on fore

wing about as in the genotype. May be distinguished at once by the

presence of a somewhat longer than wide metallic green marking from
cephalic margin of scutum not far from cephalo-lateral angle. Par-

apsidal furrows curving off before the pronotum. Flagellum not

seen.

Described from a female reared from Sarcobatus, Boulder, Colo-

rado, December, Cockerell.

Type.—Cat. No. 19642, U.S.N.M., the female on a tag.

EPITETRASTICHUS SEMIAURATICEPS, new species.

Female.—Length, 2.50 mm. Abdomen long, conic-ovate, distinctly

longer than the rest of the hodj.

Dark metallic blue green, the wings hyaline, the venation black,

the legs golden yellow except the coxae, all the middle of cephalic

femur (less broadly ventrad) and the other femora except at apex.

Face below the antennae (but not the cheeks) golden yellow excepting

a round spot mesad just ventrad of the antennae and an oblique stripe

(but incomplete) pointing to each antennal insertion from the green

of the cheeks down near (but not at) the apex of the head and extend-

ing from its origin a little more than half way to each antenna (that

is, dorso-mesad) ; but in one specimen this stripe was very broad.

Mandibles tridentate. Scape compressed; pedicel subelongate, ob-

liquely golden ventrad from base to apex, nearly twice longer than
wide at apex, subequal to funicle 1, the latter subequal to the other two
funicle joints. Club 3 with a distinct terminal spine, club 1 not so

long as any funicle joint but longest of the club. Distal tarsal joint

black. Funicle 1 nearly twice longer than wide. A short, distinct

postmarginal vein present. Median sulcus of scutum sometimes com-
pletely obliterated. Propodeum short at the meson, long laterad, with

a broad, glabrous, depressed median carina and no others, the spiracle
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rather large. Sculpture usual, no especial punctures or setae. A row

of faint pimctures across caudal margin of the pronotum. Trochan-

ters, mesal margin of axilla narrowly and sometimes the entire face

ventrad of antennae and mesad of the genal sulcus, golden yellow.

From four females reared from a large bud gall on Pinus scopulo-

rum at Denver, Colo. (E. Bethel).

Type.—Cat. No. 19643, U.S.N.M., the above specimens on two tags

plus a slide bearing two heads.

TETRASTICHUS ASPARAGI Crawford.

Differs from Tetrastiehus hanksi notably in not having a distinct

row of pimctures along the lateral margin of the scutum and the

pronotum is not punctulate but with only a pair of rows of obscure

punctures along the caudal margin. In Hyperteles hlastophagi Ash-

mead the scape is pale, the body black, the propodeum with a median

carina only. Tetrastiehus acutus Ashmead is more slender, the tibiae

and the venation pale, the body black or nearly ; so also Tetrastichodes

tibialis Ashmead. Tetrastiehus microrhopalae Ashmead is smaller

and has pale venation, the tibiae are pallid and there is no lateral

carina on the propodeum; from rapo Walker (Crawford) in having

funicle 1 longer than wide, not nearly subquadrate and there is a

lateral carina on the propodeum. T. rosae Ashmead has the scape

mostly pale. From hruchophagi Gahan in the punctate vertex, the

dark venation, the reddish tibiae; from scolyti Ashmead not very

much but the abdomen is shorter, the venation black, the lateral carina

of the propodeum different (or rather there are two of them) ;
the

one in scolyti forks distad and the spiracle is long-elliptical or like a

slit and just mesad of the base of the carina ; in this species the spira-

cle is round and of moderate size. The first lateral carina of propo-

deum is obliqued a little meso-caudad, the second somewhat as in

scolyti. Types seen.

Two females from Jordan, Ontario, Canada (W. A. Eoss), June

8, 1915.

EPITETRASTICHUS PUNCTATIFRONS, new species.

Female.—Length, 2.10 mm.
Like Tetrastiehus asparagi Crawford but the scape is reddish

yellow, the venation yellow, the first two pairs of tibiae are infus-

cated along proximal two thirds or more, there is a very distinct row

of punctures along the lateral margin of scutum, the vertex and upper

face are much more densely punctuate, the punctures nearly confluent

(scattered on lower face, the facial impression finely scaly) and the

pronotum has a slightly rougher sculpture, also the propodeum is

punctate, its lateral carina represented by a flat, smooth spiracular

"sulcus" whose sides are very finely carinated but the mesal side so

only at base and the carina of the lateral side turns in mesad at the
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middle then out again; thus, then, a complete carina is just laterad of

the spiracle. Club with a terminal nipple, the club joints not long;

funicle 1 nearly a half longer than wide, somewhat longer than 3,

subequal to the pedicel, the latter longer than in asparagi which

bears a second, short ring-joint.

From one female in the United States National Museum, labelled

"Tempe, Ariz., D. J. Caffrey. Jan.-Feb. Hym slide (antennae)

627."

Type.—Cat. No. 19644, U.S.N.M., the above specimen on a tag, the

antennae on a slide.

NEOTETRASTICHODES LONGICORPUS. new species.

Female.—Length, 3.30 mm. Abdomen long, conic-ovate, twice the

length of the thorax. Dark metallic blue, the wings subhyaline, the

venation yellow brown, the following parts golden yellow : Head (ex-

cept upper two-thirds of occiput), legs (except the hind coxae and

base of the middle coxae), pronotum, except an inverted fleur-de-lis

centrally and which bears a slender bow caudad of the others but

originating a little laterad of its base (and excepting caudal and

cephalic margins narrowly), lateral margin of scutum, somewhat
over the distal third of the latter (a little more at meson), scutellum

except at immediate base slightly between the first grooves, parap-

sides except their cephalic apex broadly and broadly less distinctly

along the whole meson except immediately caudad of the dark blue of

the apex, axillae except an obtriangular projection from cephalic

apex to the middle, mesopleurum under the wing insertion, prepectus

except dorsal edge, propleurum except ventro-cephalad, apex of the

pedicel and ventral edge of the scape more or less. Forewings with

a short postmarginal vein, the stigmal of moderate length. A row of

punctures along lateral margin of the scutum and along the caudal

margin of the pronotum. Tegulae yellow. Club with a terminal

nipple. Flagellum dark brownish. Pedicel subelongate, two and a

half times longer than wide at apex, distinctly shorter than funicle 1

which is over twice longer than wide ; funicle 3 only slightly shorter

than 1, longer than club 1 but only slightly so. Propodeum with a

short, broad, complete, strong median carina which forks at apex, no

lateral carinae. Postscutellum yellowish brown with a metallic

greenish meson.

From a female on a tag labeled, " Las Vegas, N. Mexico, 8, 8,

Barber and Schwarz."

Type.—Cat. No. 19645, U.S.N.M., the above specimen on a tag, the

antennae on a slide.

36399°—ProcN.M.vol.51—16 9
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TETRASTICHUS POLYNEMAE Ashmead.

This is a species of Aprostocetus. The body bears the usual sculp-

ture. The original description is about correct. Club with a distinct

terminal nipple, its first joint slightly longer than wide. Pedicel

slightly longer than wide at apex ; funicle 1 longest, over twice longer

than wide, 3 somewhat shorter, distinctly longer than the pedicel.

Flagellum with scattered, longish hairs. Marginal fringes of the

forewing somewhat longer than usual. Propodeum with rather scaly

sculpture, a median carina and apparently no others. Mandibles

tridentate.

From the type female in the United States National Museum (the

head mounted on a slide).

OOTETRASTICHUS MYMAKIDIS, new species.

Female.—Length, 1.10 mm.
Of the same size, form, and color as the preceding but differing

specifically as follows: The legs are white except proximal three-

fourths of the coxae and the tarsi, the latter dusky black; the third

tooth of the mandible is broadly, obliquely truncate ; the venation is

dusky; the sculpture finer, the scutum subglabrous; propodeum scaly,

with a pair of diverging median carinae which diverge distad, no

lateral carina ; club usual for the genus, with but a very obscure ter-

minal nipple; first ringjoint large, the others equal; pedicel sub-

elongate, twice longer than wide at apex, longer than funicle 1, which

is two-thirds longer than wide; funicle 3 somewhat shorter, barely

longer than club 1; pedicel wholly brown like the rest of the fla-

gellum.

Described from one female labeled " Tetrastichus polynemae Ash-

mead. Type—No. 5323, U.S.N.M., 8694°4. From egg of Lestes,

Lake Forest, Illinois, August 4, 1899."

Thus part of the type of the other species.

Type.—Qui. No. i9616, U.S.N.M., the above female plus a slide

with the head.

EUPELMUS ALBOCINCTUS Ashmead (Tetrastichini).

The funicle is 4-jointed, the club 3-jointed, one ring-joint. Scape

and pedicel pale except the latter above. Coxae and base of femora

rather broadly black. Stigmal vein of normal length. Scutum with

a median groove. Antennae, legs (except coxae), and over proximal

third of abdomen in the male, white; the male funicle 3-jointed. In

the female, funicle 4 is longest, about a half longer than wide, 1 some-

what longer than wide, someAvhat shorter than the not long pedicel.

Scape compressed. Mandibles tridentate. Abdomen rounded. Pro-
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podeum not long, scaly, with a very delicate median carina and no

others. The t.ypes are from Jacksonville, Florida. A head of each sex

has been mounted on a slide. Scutelliim with the usual four gi'ooves.

SYMPIESOMORPHELLEUS NIGRIPROTHORAX, new species.

Female.—Length, 2 mm.
Honey yellow, the wings subhyaline, the venation yellow, the head,

the rather large prothorax, and the abdomen except median line of

venter and a line on dorsum just within the margins (around base and

down each side for proximal three-fourths). Two black bristles on

Bcutellum just outside of the groove, one at each end. Parapsidal

furrows not reaching the pronotum but curved off. Mandibles 10-

dentate, the tenth tooth very minute, the next 8 comblike. Scape

pale at proximal third. Antennae inserted somewhat below the

middle of the face; pedicel a half longer than wide, subequal to

funicle 4, which is subequal to club 1 ; funicle 1 over twice longer than

wide, 2 a half longer than wide, subequal to 3 and 4. Axillae not

advanced. Body coarsely scaly. Propodeum with a black streak

like lateral carinae but only a median carina is present. Stigmal

vein about a third of the length of the marginal, shorter than the

postmarginal. Club with a small terminal nipple.

Described from one female on a tag in the United States National

Museum labeled "April 30. Eiley Co., Kansas, Marlatt. 2422."

Type.—Q^i. No. 19647, U.S.N.M., the specimen on a tag, the hind

legs and head on a slide.

MIROLYNX, new genus (Omphalini).

Female.—Like Pseudolynx Girault, but the scutellum with two
obtuse grooved lines; and the funicle is 3-jointed, the club 2-jointed

and with a minute terminal nipple. Genal suture distinct.

Type of the genus.—Mirolynx -flaviWbiae, new species.

MIROLYNX FLAVITIBIAE, new species.

Femule.—Length, 2.25 mm.
Dark metallic green, the antennae and venation dark brown, the

scape, tibiae, and tarsi lemon yellow. Fore wings with a fuscous

spot along the stigmal vein and another somewhat larger one from the

base of the marginal vein; the spot along the proximal side of the

stigmal vein projects a little beyond the apex of that vein. Funicle

joints 2-3 subequal, each slightly longer than wide, 1 somewhat
longer than 2, the latter somewhat longer than the pedicel. Club 1

subquadrate, club 2 at apex acute. Mandibles with three rude teeth,

the first acute, the third with several minute dentations along its

apical margin. Flagellum (except pedicel) clothed with broad.



132 PROCEEDINGS OF THE NATIONAL MUSEUM. tol. 51.

flattened hairs. Body densely scaly. Propodeum noncarinate, with

spiraciilar sulci. Scutellum with six bristles, three to a side, two

of these cephalad of middle. Middle femur at mesal apex with a

stout bristle.

The male is the same (antennae not seen) but the abdomen is de-

pressed and the proximal spot on the fore wing is absent.

Described from four males, two females in the United States

National Museum, labeled " Santa Cruz Mountains, California, 59."

Types.—Cat. No. 19618, U.S.N.M., two pairs on four tags plus

a slide bearing the female head, a pair of wings and a caudal tibia.

TETRASTICHOPSIS, new genus.

Female.—Like Aprostocetus Westwood but the scutellum with

only the lateral of the four grooved lines.

Type of the genus.—Tetrastlchopsis prlonomeri., new species.

TETRASTICHOPSIS PRIONOMERI, new species.

Female.—Length, 1.10 mm.
Dark metallic blue, the knees, tibiae, and tarsi (except the last

joint of the latter) golden yellow, the wings hyaline, the venation

dusky pallid. Differs from Tetrastichus microrhopalae Ashmead
especially in being darker and the funicle joints are shorter, all

slightly wider than long rather than somewhat longer than wide

as in the other species. It differs from Tetrastichus rapo Walker
(Crawford and Gahan) in having funicle 1 subquadrate instead of

somewhat longer than wide and the median carina of the propodeum
is more distinct. From Geniocerus chrysopae Crawford only in the

generic character. From Tetrastichus hruchophagi Gahan in hav-

ing the funicle joints distinctly shorter and the body less metallic.

Propodeum with a median carina in all of these species but no lat-

eral one ; also the club has a terminal nipple. Pedicel in prionomeri

a little longer than funicle 1.

Described from four females reared from Prionomerus calceatus,

a leaf-miner in sassafras, Clarksville, Tennessee, Jvme 18, 1915 (W. D.

Pierce).

Types.—Cat. No. 19649, U.S.N.M., four females on tags, a head

on a slide.

TETRASTICHOMORPHA AJAX. new species.

Female.—Length, 1.50 mm., excluding the ovipositor which is ex-

serted for three-fourths of the abdomen's length.

Agreeing with the original description of Aprostocetus canadensis

Ashmead but dark green, the legs golden yellow except the coxae

and femora, the latter golden yellow along distal third. Mandibles

tridentate. Club with a small terminal nipple. Scape compressed;

pedicel subequal to funicle 2 which is a little shorter than 1, the
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latter nearly twice longer than wide ; fimicle 3 somewhat longer than

wide ; club wider than the fimicle but not as long. Venation blackish.

Head and thorax with the usual scaly, tetrastichine sculpture.

Propodeum transverse at the meson, broadening laterad, with an

obtuse median carina but no others. Scutum with only a few scat-

tered setae, these along the lateral margin.

Described from three females captured by sweeping in a forest

path, Anacostia, District of Columbia, June, 1915.

Types.—Cat. No. 19650, U.S.N.M.. the above specimens on a tag,

a head on a slide.

ZAGRAMMOSOMA SANGUINEA, new species.

Female.—Length, 1.50 mm.
Blood red, the wings hyaline, the body marked with black as

follows : An obscure line across upper occiput, an irregular blotch on

upper scape some little distance before apex, upper pedicel at proxi-

mal two-thirds, a narrow line along the dorso-lateral aspect of pro-

notum, parapsidal furrows narrowly except at extreme apex, median
line of scutum narrowly, the line broken in three places (thus com-

posed of four longer than wide spots), cephalic margin of propo-

deum to the spiracle (a wavy line), median line of same (both rather

narrowly), an hourglass-shaped median line from base of abdomen,

a

short, thin line across its apex; and then four wider but incomplete

cross-lines of which the last is composed of a transverse spot on each

side of the meson and is a little distad of distal three-fourths, while

the first of the four is incised at meson caudad. Mandibles 5-dentate.

Propodeum noncarinate. Grooves of scutellum absent except on
one side distad. Club with a distinct terminal nipple. Two ring-

joints; funicle 2 a little longer than wide, shorter than the pedicel.

Body finely scaly.

From one female in the United States National Museum, labeled
" Colorado, 1091."

Type.—Cat. No. 19651, U.S.N.M., the above specimen on a tag, a

middle and hind leg and the head on a slide.
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KEPORT ON THE JAPANESE MACROUROID FISHES
COLLECTED BY THE UNITED STATES FISHERIES
STEAMER "ALBATROSS" IN 1906, WITH A SYNOPSIS
OF THE GENERA.

By Charles Henry Gilbert and Carl L. Hubbs,

Of Stanford University, California.

INTRODUCTION.

During the summer of 1906 the United States Fisheries Steamer

Albatross made extensive explorations about the islands of Jap)an.

After a few dredge hauls about the Kuril Islands the course was

continued through the Tsugaru Strait and southward, in the Sea of

Japan, along the west coast of Hondo to Tsuruga; and from there

across the Sea of Japan to the east coast of Korea by way of the

Oki Group; then southward, through the Eastern Channel of

Korea Strait, to the Eastern Sea ; thence through Vincennes Strait

to Kagoshima Gulf ; and northward, through Bungo Channel and the

Inland Sea, to Yokohama. The Albatross then circumnavigated

Hokkaido (Yezo), and, returning southward, dredged extensively in

Suruga Gulf and Sagami Bay.

The Macrouroid fishes obtained during this expedition are made
the subject of the present report. Large numbers of these deep-sea

fishes were dredged off the southern and southeastern coasts of

Japan, chiefly in the Eastern Sea, Suruga Gulf, and Sagami Bay.

They were found in the Okhotsk Sea and everywhere to the east-

ward of the islands, but they were not to be discovered in the Sea of

Japan nor the Gulf of Tartary, although numerous and successful

hauls of the trawl were made at appropriate depths.

SYNOPSIS OF THE GENERA.

It has long been apparent to students of Macrouroid fishes that

many of the current genera are incapable of exact definition, forming

more or less unnatural groups. This statement is especially true of

the genus Maa^ourus, with which widely different groups have been

repeatedly identified.

Proceedings U. S. National Museum, Vol. 51—No. 2149.
135
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The authors have had the privilege of further examining a hirge

number of species, including nearly all those obtained by the Alba-

tross in extensive expeditions in the North Atlantic Ocean, on both

coasts of South America, about the Galapagos Archipelago, in Pan-

ama Bay, off the west coast of North America, in Bering Sea, about

the Hawaiian Islands, and about the Philippine Islands.^ The

senior author critically studied the material in the United States

National Museum in 1905. On the basis of the study of these collec-

tions a revision of the subfamilies and genera is proposed.

The characters heretofore used to define the genera or subgenera in

the large subfamily Coryphaenoidinae (=Macrourinae) have largely

proved to be of minor or only specific value, because of the great

variation shown by obviously related species as regards these char-

acters. Among these may be mentioned the dentition, which has

been used heretofore in the primary division of the subfamily. The

dentition of the lower jaw has proved to be of no generic value, as in

closely related species of Conjphaeno/'des and Z/(?7iMr?/s the teeth vary

from a single series to a wide band. The enlargement of the outer

premaxillary series, forming the heterodont dentition of " Chali-

nura,^'' is not a reliable generic character because of its great varia-

tion in different species of Coryphaenoides. But in each of three

distinct groups there are found two genera or subgenera, one of which

contains only one or two series of teeth in both jaws while the other

has a distinct premaxillary band. Nematonurus is thus separated

from Coryi^haenoides^ Ahyssicola from Coelorhynchus, and Mala-

cocephalus from Lionurus. Other characters are correlated with

this difference in dentition. The amount of rostral projection is

usually characteristic of the genera, but no value can apparently be

placed on this character in the large genera Coryphacnoides and

Lionurus (as here defined). The roughness of the scales is subject

to wide variation in the larger genera and apparently distinguishes

natural groups in but a single case. In the genus Lionurus the sub-

genus Lionurus differs from the subgenus Nezumia in the smooth

scales of the body. The amount of interdorsal space can only be

regarded as of specific value. The serration of the dorsal spine is a

valuable character. The serrations are found only in the Cory-

phaenoidinae (3=Macrourinae), and are absent in six genera of that

subfamily: Cynomacrurus^ Coelorhynchus., Ahyssicola^ Hymenoceph-

alus., Malacocephalus^ and Trachonurus. The serrations are obso-

lescent in certain species of the large genera Coryphaenoides and

Lionurus. But the strength of the spine and its trenchant anterior

edge are retained even in these species. The spine is comparatively

iThe entire Philippine collection of Macrouroid fishes made by the Fisheries steamer

Albatross during the years 1907 to 1910 has been kindly sent to us by Dr. Hugh M. Smith,

Commissioner of Fisheries.
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more slender and the anterior edge rounded in those genera charac-

terized by the total absence of serrations. Two serrations were found

on the dorsal spine in a paratype of Coelorhynchus productus.

The classifications of genera adopted by Jordan and Evermann/
Goode and Bean,^ Dollo,'' and by other authors are based chiefly upon

that of Giinther, proposed in the report on the deep-sea fishes of the

Challenger expedition (p. 124).

The characters used by us to separate the genera related to

Coryphaenoides (here referred to the subfamily Coryphaenoidinae)

are small, but their value lies in their constancy, which has been

tested in a large majority of the species.

Many nomenclatural changes follow as a result of this rearrange-

ment of the genera. Dolloa {=3Ioseleya), Albatrossia, and Bogos-

lovius are regarded as synonyms of Nematonurus. Challnura can

not be separated from Coryphaenoides^ and the most of the numer-

ous species heretofore referred to Macrourus are now regarded as

species of Coryphaenoides on the one hand and of Llonurus on the

other. These changes are further indicated in the list of species

and in the generic descriptions.

The number of branchiostegal rays is a character of great value

in this group, and is used in the present classification in the primary

subdivision of the subfamily Coryphaenoidinae. One group of

genera, undoubtedly related to Coryphaenoldes, has six branchios-

tegal rays. The species of these genera have the anus immediately

anterior to the anal fin, with the exception of Coryphaenoides hyo-

stomus, Abyssicola 'inacrochir, and several aberrant species of Coelor-

hynchus. Another large group, similarly interrelated, has seven

branchiostegal rays, and the anus remote from the anal fin. Alcock*

is the only author who has used this interesting correlation in the

classification of the group, but he used it merely in his key to the

species which he referred to 3Iacncrus, and based no genera upon
this correlation. The genus Hymenocephalus alone has seven

branchiostegals and the anus immediately before the anal. This

correlation confirms the isolated position of Hymenocephalus among
the Coryphaenoidinae, as further indicated by the presence of ventral

striae, the large lateral and subterminal mouth, the long forward ex-

tension of the gill openings, the smooth dorsal spine, the thin and
weakly armed scales, the presence of two ventral lens-shaped bodies,

iThe Fishes of North and Middle America, Bull. U. S. Nat. Mus., No. 47, pi. 3, 1898,

p. 2561.
~ Oceanic Ichthyology, Smiths. Inst., Sp. Bull., 1895, p. 389.
3 Expedition Antarctique Beige, R&. du Voy, du S. Y. Belgica. Zoologie : Poissons,

1904, p. 32.

* Alcock, Journal of the Asiatic Society of Bengal, vol. 63, pt. 2, 1894, pp. 126 and 127 ;

Goode and Bean, Oceanic Ichthyology, 1S95, p. 532 (reprinted from Alcock) ; and Alcock,

A Descriptive Catalogue of the DeepSea Fishes in the Indian Museum, 1899, pp. 108
and 109.
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and other characters. Further generic division of these two major

groups is based largely on dentition, amount of rostral projec-

tion, the presence or absence of serrations on the dorsal spine, and

other characters, which were formerly used in the primary division

of the subfamily.

Most of the genera as here accepted seem to be well-defined groups

of doubtlessly related species, to which genera new species may be

referred with convenience and with little or no doubt. The value and

correctness of the classification as here adopted has been verified in

the study of several collections of Macrouroid fishes, which have not

been reported on. Future study may further subdivide some of the

larger genera into more compact groups, as the species vary within

wide limits.

Macrourus herglax Lacepede (1800), the type-species of the genus

Macrourus^ is found to be congeneric with Coryphaenoldes rwpestris

Gunner (1765). Macrourus {=Macrurus, a changed spelling), there-

fore becomes a synonym of Coryijhaenokles^ and the family name
Macrouridae must also be discarded. The oldest and best known
genus is taken as the type of the family, which should apparently

stand as Coryphaenoididae.

The most remarkable of the Coryphaenoididae collected on the ex-

pedition of the Albatross to Japan in 1906, is Squalogadus modi-flca-

tus, a new genus and species related to Macrouroides inflaticeps,'^

from the Philippine Islands, but differing chiefly in the presence of

small ventral fins. On the evidence of this discovery, we do not

accept Macrouroides as the type of a distinct family. The single

dorsal fin of these two fishes is also shared by Lyconus,- which has

the anterior dorsal rays more or less elevated. Lyconus ^ appears to

be an ally of Bathygadus.

The only constant character known, by which the Coryphaenoididae

can be separated from the Gadidae, is the absence of a caudal fin, the

dorsal and anal fins being continuous around the long, whip-like tail.

A pseudocaudal is frequently formed, probably after an injury to

the slender tip of the tail, but even in this case the vertical fins are

confluent around the tail. The posterior position of the ventrals is

not a constant character in the Coryphaenoididae. They are well in

advance of the pectorals in Squalogadus^ Cetonm-us^ and in several

species of Lionurus (most advanced in position in Lionurus gihher'^'^

from the Hawaiian Islands). Regan ^ has noticed the close resem-

blance between Macruronus and the Gadidae. The Muraenolepididae

have the vertical fins confluent around the tail, but differ widely from

the Coryphaenoididae in the rounded caudal ; the restricted gill open-

1 Smith and Radcliffe, Proc. U. S. Nat. Mus., vol. 43, 1913, p. 139, pi. 31, fig. 3.

- Giinther, Challenger Reports, vol. 23, Deep-Sea Fishes, 1887, p. 158.
2 Regan, Ann. Mag. Nat. Hist., ser. 7, vol. 11, 1903, pp. 4G4 to 466.
* Gilbert and Cramer, Proc. U. S. Nat. Mus., vol. 19, 1897, p. 426, pi. 44, fig. 2; Gilbert,

Bull. U. S. Fish Com.. 1903 (1905), pt. 2. p. 668,
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ings; the small elongate scales at right angle, as in Anguilla and Oto-

phidium; and in the increased number of pectoral actinosts. We do
not accept Regan's reference ^ of Melanonus ^ to this family, since

Melanonus has a separate caudal fin.

KEY TO THE SUBFAMILIES AND GENEBA.

A\ No fold of membrane attached to first gill-arch and restricting the gill-slit;

gill-rakers not tubercular ; pseudobrauchiae present or absent ; second

dorsal ray not modified and spinelike; posterior portion of dorsal better

developed than posterior portion of anal.

B\ Two separate dorsal fins.

C\ Vomerine teeth present ; anterior portion of anal more or less elevated

;

teeth in one or two series in jaws ;
" neural arch of first vertebra

suturally united to exoccipitals and its neural spine directly and
firmly attached to the supraoccipital crest."* Macrukoninae.

a\ Anterior portion of anal forming a pronounced lobe; anus anterior,

nearly between ventrals; ventral area with striae, consisting of

alternating and parallel streaks of dark and silvery pigment.

Steindachneria.

a". Anterior portion of anal not forming a pronounced lobe; anus pos-

terior, immediately before anal fin ; no ventral striae ; pectoral

actinosts 4* Macruronus.
C. No vomerine teeth; anal low throughout its length; teeth in bands in

jaws ;
" the first vertebra articulating normally with the skull, its

neural spine not directly attached to the occipital crest."
*

Bathygadinae.
6\ Mouth terminal ; no scaleless fossa at side of nape ; scales all cycloid,

those along bases of dorsal and anal not modified
; gill-rakers long

and slender; second dorsal much higher than anal; pectoral

actinosts 3.*

c\ Barbel vary short or absent ; teeth of moderate size—Bathygadus.
(f. Barbel very long; teeth exceedingly minute Oadomtis.

h". Mouth entirely inferior, the snout being greatly produced ; a scale-

less fossa on each side of nape ; scales rough, especially in a
strongly modified series along anterior portions of dorsal and
anal bases

; gill-rakers styliform ; second dorsal not much higher
than anal; pectoral actinosts 6* Trachyrhynchus.

B^ Dorsal fin single, the anterior rays more or less elevated ; head not
massive; a few enlarged canines in jaws; teeth present on vomer;
mouth terminal; scales cycloid; ventral fins not reduced; no barbel.

Lyconinae.

Lyco7ins.

iRefran, Ann. Mag. Nat. Hist., ser. 7, vol. 11, 1903, pp. 464 to 466.
'^Melanonus gracilis GUnther, Ann. Mag. Nat. Hist., 1878, vol. 2, p. 19; Challenger

Reports, vol. 22, Deep-Sea Fishes, 1887, p. 83, pi. ] 4, fig. B ; Brauer, Die Tiefsee Fische,
1906, p. 277, pi. 12, fig. 5; Zugmayer, Res. Camp. Sci. Monaco, fasc. 35, p. 120, pi. 6,
fig. 1.

Melanonosoma acuticaudatum Gilchrist, Mar. Inv. S. Africa, vol. 2, 1902. p. 106 (an
ally of Melanonus gracilis).

3 Regan, Ann. Mag. Nat. Hist., ser. 7, vol. 11, 1903, p. 465.
* Regan (Ann. Mag. Nat. Hist., vol. 11, 1903, p. 462) gives the number of actinosts iu

thi.s family as follows : Bathygadus and Oadomus, 3 ; Macruronus, 4 ; Hymenocephalus, 5 ;

Macrurus, Coruphaenoides, and Trachyrhynchus, 6. We have counted 3 In Bathygadus an-
trodes; 4 in Hymenocephalus torvus, H. striatissimus, Lionurus latirostratus, and L.
proximusj and 5 in Coryphaenoides acrolepia and C. marginatus.
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B'. Dorsal fin single, low throughout its extent; head exceedingly massive

and soft; teeth in bands, on jaws only; scales spinigerous; mouth

entirely inferior, below or behind eye; ventral fins greatly reduced or

absent Mackouroidinae.

d\ Ventrals small, with 5 rays ;
pectoral with 25 rays ;

gill-rakers

long; gill-membranes free from the isthmus; mouth behind

eye; pseudobranchial filaments present Squalogadus.

d\ Ventrals absent ;
pectoral with 16 rays ;

gill-rakers short ;
gill-

membranes joined to the isthmus ; mouth below eye ;
pseudo-

branchial filaments absent Macrouroidcs.

A-. A fold of membrane attached to first gill-arch, and restricting the first

gill-slit; gill-rakers tubercular; no pseudobranchiae ; second dorsal ray a

modified spine, often with serrations on its anterior edge; anal better

developed than second dorsal ; teeth in jaws only.

Z)\ Pectoral fin not pedunculated ;
pectoral actinosts 4 to 6.

CORYPHAENOIDINAE.

e\ Six branchiostegal rays; anus immediately before anal fin

(except in Coryi^haenoUes hyostonins, Abyssicola macro-

chir, and some aberrant species of Coelorhynchvs) ; anus not

preceded by a naked area or fossa, except in Abyssicola and

certain species of Coelorhynchus; no striated regions on

under side of trunk; scales usually of moderate size (en-

larged in some species of Coelorhynchus) ;
gill-rakers fewer

than 15 on lower limb of second arch; gill-membranes

broadly united, scarcely extended forward ventrally ; species

large and widely distributed, usually reaching a length of

over two feet.

f. No barbel ; anal not much higher than second dorsal ; dorsal

spine slender and smooth ;
premaxillary teeth unequal, in

a narrow band separated by an interspace from the mar-

ginal series of small teeth, one of which is enlarged to

form a large anterolateral canine; physiognomy as in

Bathygadus, the mouth terminal Cynomacrurus.

f. Barbel always present; anal much higher than dorsal; no

specialized pair of anterolateral canines; mouth never

completely terminal.

g^. Snout little produced ; no strongly marked ridges on

head, the suborbital ridge not extending to preopercle

;

dorsal spine trenchant on anterior edge and serrate

(serrations rarely obsolescent).

7/\ Outer series of premaxillary teeth enlarged, one or two

inner series ; inner mandibular series enlarged, one

outer series in some species
;
i)hysiognomy usually

approaching that of Bathygadus Nematomirus.

h' . Teeth in a villiform or cardiform band in upper jaw,

varying from a single series to a band in the lower

jaw Coryphaenoides.

g^. Snout usually greatly produced ; head with prominent

ridges, armed with modified scales, the suborbital ridge

extending to preopercle; dorsal spine smooth and

rounded anteriorly.

i\ Teeth in bands in jaws; ridges of head strong; the

side of head strongly angulated at the suborbital

ridge Coelorhynchus.
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i'. Teeth biserial in jaws ; ridges of liead less prominent

;

the side of head little angulated at the suborbital

ridge Abyssicola.

e". Seven branchiostegal rays ; anus immediately before anal

;

midventral line with two lens-shaped bodies connected by ti

black ridge on wall of abdominal cavity, one immediately

before anus, the other in advance of ventrals; ventral re-

gions marked with striae, consisting of fine parallel lines

of alternating dark and silvery pigment; scales large and

thin, smooth or weakly spined ; more than 15 gill-rakers on

lower limb of second arch ;
gill-membranes narrowly united,

the gill-opening extended forward ventrally ; species fragile,

less than a foot in length, and confined to tropical waters.

Hymenocephalus.

e^ Seven branchiostegal rays ; anus remote from anal fin ; anus

preceded by a naked area ; no ventral stride ; scales small

;

gill-rakers fewer than 15 on lower limb of second arch;

gill-membranes broadly united, little extended forward ven-

trally ; species confined to tropical or subtropical waters.

j\ Premaxillary teeth biserial, mandibular teeth uni-

serial ;
pyloric caeca very numerous and pro-

fusely branched; dorsal spine smooth and

rounded Malacoccphalus.

f. Premaxillary teeth in a band, mandibular teeth

varying from an irregular series to a band

;

pyloric caeca in moderate numbers, fewer than

100, not branched.

fc\ Bones of head firm, the sensory canals moder-

ately developed, the skull without high crests

;

form of body usually slender, the head not very

massive, the snout not exceedingly broad and

high, the tail not rapidly constricted from
trunk ; gill-cavity not restricted in size ; mar-

gin of preopercle not adnate ; barbel moderate

or long; lateral line pores, as in all genera

except SquaIogadt(s and Cetomirus, along a

well marked, continuous, superficial groove

(sometimes slightly interrupted) ; scales along

dorsal base not enlarged (except in Tracho-

nurus).

r. Scales everywhere well imbricate, their spinules

directed backward (except in Lionurus par-

vipes and L. cetonuropsis) ; dorsal spine

trenchant on anterior edge, and serrate

(serrations obsolescent in some forms) ;

small species, less than 15 inches long.

»i\ Snout moderately produced Lionurus.

ml Snout greatly produced, much as in Coelor-

hynchns Mataeocephalus.

P. Scales not imbricate, their spinules erect;

dorsal spine slender, smooth and rounded

;

snout moderately produced Trachonurua.
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fc^ Bones of head soft, the sensory canals greatly

developed, the skull with high crests; form

very robust, the head massive, the snout broad

and high, the tail rapidly constricted from

trunk; gill-cavity restricted in size; margin of

preopercle adnate to interoperole ; barbel very

short; lateral line consisting of widely spaced

pores, without a well-marked superficial

groove; an accessory dorsal branch of lateral

line pores; scales enlarged and modified in a

series along base of dorsal ; spinules of scales

erect ; dorsal spine serrate Cetonurus.

D. Pectoral fin strikingly pedunculated ; first dorsal and ventral fins pro-

duced Ateleobrachinae.

AteleoWachium.

LIST OF THE KNOWN SPECIES OF MACROUROID FISHES.

The Japanese species here reported on are marked in the follow-

ing list by an asterisk (*). Other species examined by the writers

are marked with a dagger (f). Nominal species are excluded.

Family CORYPHAENOIDIDAE Collett.

Subfamily Macevroninae Regan.

Genus Steindachneria Goode and Bean (orgcntea).

S. argentea Goode and Bean.t

Genus Macruronus Giintlier (novae-zealandiae)

.

M. novae-zealandiae ( Hector ).t

M. magellanicus Lonnbei'g.

Subfamily Bathygadinae .Tordan and Evermann.

Genus Bathygadus Giinther (coffoides).

B. cottoides Giinther.

B. melanohranchns Vaillant.t

B. favosns Goode and Bean.t

B. antrodes (Jordan and Gilbert).*

B. bowersi ( Gilbert).!

B. micronema ( Gilbert ).t

B. furvescens Alcock.t

B. macrops Goode and Bean.t

B. nipponicus (Jordan and Gilbert ).t

B. filamentosus (Smith and Radcliffe).t

B. sulcatiis (Smith and Radcliffe).t

B. garretti, new species.*

Genus Gadom-us Regan {longifllis)

.

G. longifllis (Goode and Bean).t

G. multifllis ( Giinther ).t

G. melanopterus Gilbert.

t

G. arcuatus (Goode and Bean).t

G. dispar Va illant.

G. coUetti Jordan and Gilbert.*

Genus Trachyrhynchns Giorna (no typo nieiitionod).

T. trachyrJiynclius (Giorna).

T. longirostris (Gunther).

T. murrayi Gunther.

T. helolepis Gilbert, t
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Subfamily Lyconinae, new name.

( =Lyconidae Giinther, Challenger Reports, vol. 23, Deep-Sea Fishes.

1887, p. 158.)

Genus Lycomis Giinther (pinnatus).

L. pinnatus Giinther.

L. braehycolus Holt and Byrne.

Subfamily Macbouboidinae, new name.

(=Macrovroididae Smith and Radcliffe).

Genus Squalogadiis, new (modifleatus)

.

S. modifleatus, new species.*

Genus Macrouroides Smith and Radcliffe (inflaticeps)

.

M. inflaticeps Smith and Radcliffe.

Subfamily CoRypHAENOiDiNAE, new name.

Genus Cynomacrurns Dollo (piriei).

C. piriei Dollo.

Genus Nematonurus Giinther (armatus)}
N. longiftlis (Gunther).*

N. clarki (Jordan and Gilbert).!

N. flrmisquamis (Gill and Townsend).t

N. cycloJepis Gilbert.!

N. pectoralis (Gilbert).*

N. lecointei (Dollo).

N. suborbitalis (Gill and Townsend).t
N. bulbiceps (Garman).t
N. bona-nox (Jordan and Thompson).**
N. abyssoru7n Gilbert.!

A^. gigas (Vaillant). (?=A^. armatus).

N. goodei ( Giinther).!

N. afflnis (Gtinther).

N. armatus (Hector).

Genus Coryphaenoides Gunner (rvpestris).

C. rupestris Gunner.!

C. murrayi Gunther.

C. fernandezianus (Giinther).

C. flUfer (Gilbert).!

C. liocepJialus Giinther).

C. leptolepis (Giinther).

C. simulus (Goode and Bean).!

C. paradoxus (Smith and Radcliffe).

C. breinbarbus (Goode and. Bean).!

C. mediterraneus (Giglioli).

C. carapinus Goode and Bean.!

C. awae Jordan and Gilbert.*

C. spinulosus (Gilbert and Burke).!

C. acrolepis (Bean).!

C. marginatus Steindachner and Doderlein.*

C, ferrieri (Regan).

C. whitsoni (Regan).

C. bucephalus (Garman).!

C. capita (Garman).!

C. boops (Garman).!

'• See footnote under N. bona-nox on p. 162.
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C. lencophaens (Garman).t

C. carminatiis (Garman).t

C. anguliceps (Garman).t

C. latinasuUis (Garman).t

C. longicirrlnis ( Gilbert ).t

C. microps (Smith and RaclclifEe).t

C. (fuMus (Smith and Radcliffe).t

C. aeqitatoris (Smith and Radcliffe).t

C. cinereus (Gilbert).*

C. liraticeps (Garman).t

C. lepturus (Gill and To\vnsend).^t

C. altipmnis Glinther.

C. nasutus Giinther.*

C. serrulatus Giinther.

C. ariomiiius Gilbert and Thompson.t

C.ingolfl (Liitken).

C. gnenthcri (Vaillant).

C. sublaevis (Vaillant).

C. hextii (Alcock).

C. tcood-masoni (Alcock).

C. macrolopJins (Alcock) (=M. lophotes Alcock).

C. hoskunii (Alcock).

C. serrulns (Bean).t

C. camitrus (Smith and Radcliffe).t

C. orthogrammus (Smith and Radcliffe).t

C rndis Giinther. (The largest specimen, the one figured, may be

designated as the type; the other specimen, under 12 inches

long, represents some species of Lionurus.)

C. asper Giinther.

C. denticulattis (Richardson).

C. berglax (Lac6pMe).t

C. Jiolotrachys (Giinther).

C. carinatus Giinther.

C. Iiyostotmis (Smith and Radcliffe).t

Genus Coelorhynchns Giorna (coelorJiynchus).

Subgenus Coelorhynch us.

C. scaphopsis ( Gilbert ).t

C. patagoniae Gilbert and Thompson.t

C. canus (Garman).t

C. carminatus (Goode).t

C. coelorhyncJms (Risso).t

C. caribbaeiis (Goode and Bean).t

Subgenus Paramatrnrus Bleeker (anstralis).

C. aspercepholus Waite.

C. imiotabilis McCulloch.

C. australis (Richardson).

C. notatns Smith and Radcliffe.t n

C kishinoinjei Jordan and Snyder.*

C fascia tiis (Giinther).!

C. jordani Smith and Pope.*

C. gladins Gilbert and Cramer.

t

Subgenus Oxymacrurvs Bleeker (japonicus).

1 See footnote under N. hona-nox on p. 162.
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C. orgentatus Smith and Radcliffe.t

C. chilensis Gilbert and Tliompson.t
C. anatirostris Jordan and Gilbert.!

C. productus, new species.*

C. flabeUispinis (Alcock).

C. pJatorhynchus Smith and Radcliffe.t
C. commutabiUs Smith and Radcliffe.t

C. japonicus (Temmincli and Schlegel).*

C tokiensis ( Steindachner and Doderlein).*
C. macrorhyncJius Smith and Radcliffe.t

C. quadricristatus (Alcock).

C. acutirosfris Smith and Radcliffe.t

C. parallelus (Giinther).*

C. Jcermadecus Jordan and Gilbert.

C. sp. {parallelus Brauer, not of Giinther).

C. aratruni Gilbert.t

C. doryssus Gilbert.t

C. occa (Goode and Bean).t
C. fnlismani (Collett). (=C. japonicus Vaillant, not of Teraminck

and Schlegel.)

Genns Abyssicola Goode and Bean (macrochir).
A. macrochir (Giinther).*

Genus Hy HIenocephalus Giglioli (italicus).

H. longibarbis (Giinther),

H. longiceps Smith and Radcliffe.t

H. longipes Smith and Radcliffe.t

H. torvns Smith and Radcliffe.t

H. striatissimus Jordan and Gilbert.*

H. heterolepis Alcock.t

H. italicus Giglioli.t

E. cavernosus (Goode and Bean^.t
H. antraeus Gilbert and Cramer.t
H. lethonemus Jordan and Gilbert.*

H. striatulus Gilbert.t

H. papyraceus Jordan and Gilbert.t

H. aterrimus Gilbert.t

Genus Malacocephalus Giinther (laevis).

M. nipponensis, new species.*

M. laevis (Lowe).
M. hawaiiensis Gilbert.t

Genus Lionurus Giinther (fllicaudus)

.

Subgenus Nezumia Jordan (condyliira).
L. lucifer (Smith and Radcliffe).t
L. nigromaculatus (Smith and Radcliffe).t
L. atherodon (Gilbert and Cramer).

t

L. petersoni (Alcock) (=Macrurv8 hispidus Alcock).
L. accidentalis (Goode and Bean).t
L. garmani (Jordan and Gilbert).*
L. ctenomelas (Gilbert and Cramer).

t

L. misakius (Jordan and Gilbert).*
L. macronemus (Smith and Radclifee).t
L. stelgidolepis (Gilbert) (=Macrurus graciUicauda Garman).t
L. condylura (Jordan and Gilbert).*

-Proc.N.M.vol.51—16 10
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L. darns, new species.*

L. orhitalis (Garman).t

L. loricatus (Garman).t

L. cuspidatus (Gariiian).t

L. convergens (Garman).t

L. latirostratus (Garman).t

L. tricMums (Garman).t

L. cctenes (Gilbert and Cramer ).t

L. propinquus (Gilbert and Cramer ).t

L. holocentrus (Gilbert and Cramer ).t

L. giMer (Gilbert and Cramer ).t

L. pudens (Gilbert and TIiompson).t

L. hurragei ( Gilbert).!

L. ohiiquatus ( Gilbert).!

L. hebetatus ( Gilbert).!

L. bairdii (Goode and Bean).t

L. nigromaculaius (McCullocli).

L. aequalis (Giiutber).

L. smiliopkorns (Vaillant).

L. sclerorhynchus (Valenciennes).

L. hirundo (Collett).

L. polylepis (Alcock).

L. pumiliceps ( Alcock ).t

L. investigatoris (Alcock).

L. hrevirostris (Alcoclt).

L. semiquincunciatiis (Alcock).

L. spinosus, new species.*

L. proximus (Smith and Radcliffe).*

L. parvipes (Smith and Radcliffe).

t

L. cetonuropsis, new species.*

Subgenus Lionurus.

L. fllicauda (Giinther).

L. Uolcpis ( Gilbert).!

L. frogiUs (Garman).!

L. barhiger ( Garman).!

L. microlepis (Giinther).

GQmxsMataeocephalus Berg (acipenscrinus)

.

M. adustus Smith and Radcliffe.!

M. tenuicauda (Garman).!

M. acipenserimis (Gilbert and Cramer).!

M. nigrescens Smith and Radcliffe.!

M. microstomus ( Regan )

.

Genus Trachonurus Giinther {riUosus).

T.villosus (Giinther).*

T.sulcatus (Goode and Bean).!

T.sentipellis Gilbert and Cramer.!

T. asperrimus (Vaillant).

Genus Cetonurus Giinther (crassiceps)

.

C. crassiceps ( Giinther)

.

C.globiceps (A^aillant).!

C.inicrnps Vaillant.

C. robvstus, new species.*
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Ateleobrachinae, new subfamily.

Germs Ateleohrachium Gilbert and Burke {pterotum)}
A. pterottim Gilbert and Burke.t

LIST OF DOUBTFUL FORMS.
1. Genus uncertain.

Macrourus serratus Lowe.

Macrurus macrolepidotus Kaup.
"Optonurus" denticulatus (Richardson).

Macrurus labiatus Koehler.

Macrurus caudani Koehler.

Macrurus zanioplwrus Vaillaut.

Macrurus violaceus Vaillaut.

Macrurus microps Vaillaut.

Most of these species are probably referable to Lionurus.

2. Larval forms.

The larval forms of certain INIediterranean Macrouroid fishes have been
described by Italian ichthyologists under the name Krohnins.' These
larval forms have been referred to other genera, but the identifica-

tion must be regarded at present as very doubtful. Thus the type-

species of KroJmius, K. fllamentosus, has been placed in the synonomy
of Coelorhynchus coelorhynchus.

3. Fossil forms.

Fossil otoliths ^ have been named as species of Macrurus and Hymeno-
ceplialus, but the references must be regarded as extremely doubtful.

METHODS OF MEASUREMENTS AND COUNTS.

In the following descriptions the proportions in each species are

given as obtained by measurement on the specimen! ; for example, the

orbit is measured over the lateral curve of the head. In the tables the

measurements are expressed in hundredths of the length from the

tip of the snout to the center of the anus. The tail is so frequently

injured, with or without the regenerated pseudocaudal, that the total

length can not be used satisfactorily. These measurements were
made with dividers and a proportional scale, and are valuable in

discriminating between closely allied species.

The measurements were made and recorded as follows: The total

length in millimeters (the fact mentioned in a footnote when
a pseudocaudal is developed, and followed by a + mark when the

tail is broken) ; length of head from tip of snout to end of membrane
behind upper angle of opercle; greatest length of orbit, whether

the longest diameter is horizontal or oblique ; the least width of the

interorbital ; the least width of the entire bony suborbital region ; the

distance between the posterior margin of the orbit and the angle of the

1 Possibly a larval form (see Murray and Iljort, Depths of the Ocean, 1912, p. 745,

flg. 537).
- Cocco, Lettera al Sig. Augusto Krohn, Pesci del Mare de Messina, vol. 1, 18S-1.

Emery, Note ittiologiche : Atti della Soc. ital. di Sci. nat. Milano, 1878 ; Contribuzioni
air Ittiologia, II, Mitlheil. a. d. Zool. Stat, zu Neapel, 1S79, vol. 4, p. 588 ; Contrib., vol. 9,

Mittheil. 3, 1883, p. 417 to 418.
3 Schubert, Jahrb. geol. Reichs., vol. 55, p. 615.

Kokeu, Z. geol. Ges., vol. 43, p. 77 (and other papers).
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preopercular margin ; the preocular length of the snout ; the greatest

width of the snout opposite the anterior orbital margins ; the length

of maxillary from tip of premaxillary ; the length of the free por-

tion of the barbel ; the greatest depth of the body, usually from the

origin of the first dorsal to the midline of the abdomen; the width

of the body over the bases of the pectoral fins ; the distance between

the center of the anus and the origin of the anal; the distance

between the center of the anus and the base of the outer ventral ray

;

the distance from the base of the outer ventral ray to the isthmus,

at the anterior end of the scaly area ; and the length of the pectoral

from the base of the second ray.

The number of scales is counted in a series from the origin of

the second dorsal to the lateral line, including the small series along

the base of the fin, and also in a series from the lateral line to the

origin of the anal, the lateral line scale being excluded in each case.

Both the rudimentary and the developed spine of the first dorsal are

described, but in the tables only the soft rays are enumerated, in-

cluding the last ones, which are always short and unbranched; the

uppermost pectoral ray, which is counted, is short, unbranched, and

inarticulate—stiff and sharp in the Coryphaenoidinae, but flexible

in the Bathygadinae ; all the serrations of the dorsal spine are

counted, including the rudimentary ones. The gill-rakers are

counted on the lower limb of the outer arch, unless otherwise indi-

cated; when one is at the angle of the arch, it is counted among
those on the lower limb.

When tw^o counts are given of the rays of the paired fins, the first

one was made on the left side.

SYSTEMATIC DESCRIPTIONS.

Genus BATHYGADUS Gunther.

Bathygadns Gunthek, Challenger Reports, vol. 22, Deep-Sea Fishes, 1887,

p. 154 (cottoides)

.

Melanobranchus Regan, Ann. Mag. Nat. Hist., ser. 7, vol. 11, 1903, p. 459

( melanobranchus

)

.

Rvffania Jordan, Bull. U. S. Fish Comm., 1902 (1904), p. 604 (nipponica).

Excluding the anomalous Trachyrhi/nchus, we are unable to sepa-

rate more than two genera of the Bathygadinae : Bathygadns, which

has the teeth comparatively coarse, and the barbel absent or rudi-

mentary,^ and Gadomus, which has the teeth very minute, and the

barbel very long. We do not accept the genus Melanobranchus, which

was described as differing from Bathygadus in the presence of four

gills, and a slit behind the last arch. Mr. C. Tate Regan, of the British

Museum, having kindly examined the type of B. cottoides, writes us

that it agrees with B. melanohranchus in the character of the gills,

contrary to Giinther's description, in which it is stated that B. cot-

^ In B. melanopterus, macrops, sulcatus, and garretti.
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toides has but 3| gills, with no slit behind the last arch. We also

fail to recognize Begania, as the firmness of the head varies widely

among the species of both Bathygadus and Gadomus.

A reexamination of the coracoid foramen in a number of species

of Bathygadus and Gadomus indicates that its position is not of

generic value in this group, since it is apparently variable in groups

of evidently related species. The foramen is within the hypercora-

coid in Gadomus melanoptems, but between the hypercoracoid and

the hypocoracoid in our specimens of G. midtifilis and G. colletti.

Moreover, the foramen lies between the two bones in B. macrofs and

B. garretti, but perforates the hypercoracoid in B. sulcatus and B,

fllainentosus. These four species closely resemble one another, and

are probably closely related. Finally, an intermediate condition is

evident in B. antrodes^ in which species the walls of the foramen

lie almost entirely within the hypercoracoid, but remain in con-

tact with the suture. The position of the coracoid foramen has

been used as a generic character by Regan,^ Jordan,^ Gilbert,^ and

Radcliffe.'^

Branchiostegals 7; first pectoral ray flexible, unbranched, and in-

articulate ; no scaleless pits, grooves, nor ventral striae present in any

species. A very peculiar type of squamation is found in the species

of Bathygadus. The large sensory canal just anterior to the origin

of the lateral line is covered by a group of large imbricating scales,

several times the ordinary size, marked with radii and concentric

striae, and overlapping normal scales posteriorly. These large scales

are completely covered by normal scales. The same type of squama-

tion is developed in Hymenocephalus., in which the sensory canals are

also enlarged. In both the Bathygadinae and the Coryphaenoidinae,

then, these scales are best developed in genera in which the sensory

canals are excessively developed.

1. BATHYGADUS ANTRODES (Jordan and Gilbert).

Melanobranchus antrodes Jordan and Gilbert, Bull. U. S. Fish. Comrn.,

1902 (1904), p. 606. pi. 4. fig. 1.

Sixteen specimens, from 104 to 483 mm. in total length, 37 to 163

mm. to anus, were dredged off the east coast of central Hondo.

A Ibatross

station.
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This excellent material makes it possible to give a number of

additions and corrections to the original description.

The premaxillary band of teeth is of nearly uniform width, nar-

rowing on its posterior third. A modified inner portion of much

smaller teeth is constantly present. It is sharply defined from the

outer portion, being separated from it by a longitudinal groove, and

is widest somewhat behind the middle of the maxillary, narrowing

in both directions, and extending forward to the anterior third of

the outer band. In the young, about 130 mm. long, this modified

inner portion of the band is nearly as wide as the outer portion, and

is separated from it by a groove more distinct than that of the adult.

The mandibular band is very narrow, comparatively little curved in

cross section, and consisting of about 3 or 4 irregular rows of teeth

similar to those of the outer premaxillary band. Xo trace of a

barbel can be found on any of the specimens. The pseudobranchial

filaments are always present, and are located at the edge of a deep

conic pit.

Inner edge of shoulder girdle naked.

Pyloric caeca in five specimens : 10, 15, 16, 16, 18.

Anus located immediately before the anal fin.

The slender lin filaments were evidently broken in the type of the

species, none of the fins being described as longer than the head. In

our specimens the dorsal, pectoral, and ventral filamentary rays,

when entire, are all longer than the head. In a paratype of B.

howersi^ from the Hawaiian Islands, the pectoral filamentary ray

appears entire, and is much shorter than the head. Further compari-

son with B. howersi is made in the table of measurements.

Tahle of measurements
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2. BATHYGADUS GARRETTI, new species.

Plate 8, fig. 1.

Bathygadus garretti differs from the type description of the

related species, B. nipponicus,^ in the presence of a small barbel; in

the more numerous gill-rakers, 18 or 19 instead of IG, on the lower

limb of the outer arch ; in the narrower interorbital, 4 instead of 3.13

in head ; in the smaller orbit, 4.7 instead of 4.2 ; in the whitish color

of the second dorsal fin anteriorly; in the fewer dorsal rays, II,

9 instead of II, 10; and in the more numerous ventral rays, 10 or 11

instead of 9. It differs widely from the remaining species of

Bathygadus with comparatively firm heads, from B. iimcTops^ in

the much smaller eye, coarser teeth, and darker color ; from B. fla-

mento8us^ in the much larger eye, narrower interorbital, firmer head,

absence of long fin filaments, lighter color, and the presence of a

barbel; and from B. sulcatus^ (which it closely resembles) in the

wider interorbital, lighter color, and lower curve in the lateral line.

Type-specimen.—Cat. No. 76863, U.S.N.M.; length 513 mm., 176

mm. to anus; from Alhatross station 5059, at a depth of 197-297

fathom, in Suruga Gulf.

Dorsal, II, 9; ventral, 10; pectoral, 17.

Dorsal and ventral contours about equally curved; snout, near

axis of body, angulated at the upper end of the premaxillary spine

;

head and trunk wdth subvertical sides; the width of the body over

the pectoral bases about equal to the postorbital length of tlie head,

and about three-fourths the vertical depth of the body ; width of the

tail twice the length of the head behind tip of snout, 2| in the depth

at that vertical.

Head comparatively firm, about as in Gadomus nwltiflis^ its

length 4.9 in the total length (the tail entire). Orbit 4.7 in head,

1.2 in the bony interorbital width, which is contained 4 times in the

head; length of snout 3.5; least width of suborbital 1.9 in orbit;

the thin suborbital ridge little oblique, and not prominent. Opercle

with two weak, divergent ridges, the upper one ending in a weak
flat spine; margin of interopercle produced backward at its upper
angle in the form of a rounded IoIdc, visible behind the margin of

the preopercle, which forms a semicircular curve. Mouth terminal,

little oblique; maxillary 1.9 in head, extending past vertical from

1 Jordan and Gilbert, Bull. U. S. Fisli Comm., 1902 (1904), p. 605, figure.

2 Goode and Bean, Proc. U. S. Nat. Mus., vol. 8, 1885, p. 598 ; Gunther, Challenger Re-
ports, vol. 22, Deep-Sea Fishes, 1887, p. 156 ; Goode and Bean, Oceanic Ichthyology,
1895, p. 423 ; Jordan and Evermann, Fishes of North and Middle America, vol. 3, 1898,
p. 2566.

3 Smith and Radcliflfe, Proc. U. S. Nat. Mus., vol. 4.3, 1912, p. 107.
Idem., p. 108.
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posterior margin of orbit; premaxillary teeth in a band consisting

of an outer portion with moderate teeth, not closely set, including

the entire band anteriorly, but narrowing posteriorly ; and an inner

portion of specialized teeth, much finer and more closely set than

those of the outer portion, and including the entire band posteriorly,

but disappearing at the end of the anterior third of the band; the

two portions separated by a groove, which is less distinct than that

found in B. antrodes; the change in size of the teeth of the two por-

tions also less abrupt than in B. antrodes, an intermediate portion

being indicated, but poorly defined; mandibular band much nar-

rower, with a small symphyseal knob; barbel minute and slender;

branchiostegals 7; gill-openings extending forward to below pupil;

19 smooth gill-rakers on the lower limb of the outer arch, the longest

half the interorbital width; pseudobranchiae rudimentary, covered

with skin, located at the edge of a deep conic pit. Coracoid fora-

men on the suture between the hypercoracoid and the hypocoracoid.^

Fifty pyloric caeca (in the paratype), the longest 2.3 in head.

Lateral line extending nearly parallel to the dorsal outline of the

body for a distance greater than the postorbital length of the head,

thence obliquely downward to a point behind the origin of the anal,

and then straight along the tail, below the middle of its depth.

First dorsal spine rudimentary, its distance from the end of the

occipital spine 2.4 in the distance from the end of the occipital spine

to the tip of the snout (2.6 times in the paratype ; 2.25 timesin the type

of B. nrppom'cus) ; the second spine slender, round, and smooth, with

a short slender filament, its length 2.4 in head ; interdorsal space very

short; second dorsal much better developed than the anal, high

throughout its extent; origin of anal under twelfth ray of second

dorsal, its distance from anus 2 in orbit (2.5 in paratype) ; ventral

rays broken, the outer one weak, probably not reaching past anus

when entire
;
pectoral without a filament, its length 1.7 in head (1.6 in

paratype), the first ray short, flexible, unbranched and inarticulate,

the second ray also unbranched. Ventral inserted slightly more an-

teriorly than the base of the pectoral or the origin of the dorsal.

Color in alcohol light grayish-brown, the breast and belly not

darker; branchiostegal membranes light, becoming dusky opposite

the opercle; buccal, branchial, and peritoneal cavities blackish, ex-

cept for a narrow whitish margin on the inner side of the branchios-

tegal membrane. First dorsal, pectorals and ventrals dusky; pecto-

rals and ventrals slightly overlaid with a bluish-gray color; second

dorsal and anal whitish anteriorly, shading into bluish-black pos-

teriorly.

1 Hypercoracoid said to be perforate In B. nipponicvs.
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The firmer texture and lighter color of this species is correlated

with the fact that it occurs in warmer, shallower water than B.

antrodes.

One paratype from the type station. Only the two specimens

known; they agree in all essential respects, but differ in a few pro-

portions, as indicated in the following table

:

Tahle of measurements in hundredths 0/ length to anus.

Type. Paratype.

A Ibatross station
Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital ,

Width, suborbital
Orbit to preopercle
Length, snout
Length, maxillary
Length, barbel
Depth, body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine
Length, first dorsal base
Height, second dorsal
Height, anal
Length, first pectoral ray
Length, second pectoral ray
Length , third pectoral ray
Length, outer ventral ray
Length, second ventral ray
Scales, above lateral line
Soft rays, first dorsal
Ventral rays
Pectoral rays
Gill-rakers, lower limb, first arch.
Length, gill-rakers

513
176
59.7
13. 5

15.5
7

26.5
17

32
1

40.5
7

41.5
33
26
17
16

9.5
34
37

i

5059
>487
1163

57
13

14.5
7.5

26.5
15.5
29
1

38.5
5

43
33.5
25
16.5
16
11

10.5

7

9
10
17

4-fl9
7

31.5+
22.3
7

9
10-11

18

5-t-18
7.5

' A small pseudocaudal developed.

This species is named for the late Lieut. Commander L. M. Garrett,

U. S. N., who was in command of the Albatross during the expedition

in the Northwest Pacific and contributed largely to the success of that

expedition. He was lost overboard during a storm on the return

voyage from Japan.

3. GADOMUS. species.

One specimen, 106 mm. long (tip of tail broken), from Albatross

station 4973, in 600 fathoms, off the east coast of Hondo.

This species is readily separable from G. colletti. The head is

wider, and the sensory canals larger, the structure of the head ap-

proaching the type found in Bathygadus cottoides, B. antrodes^ B.

bowersi^ and related species; interorbital wider, as wide as the eye

(about two-thirds the eye in G. colletti) ; color darker, the branchial

cavity without the diagnostic light margin on the branchiostegal
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membranes; the anus less remote from the origin of the anal. Cor-

related with these differences is the difference in bathymetric dis-

tribution of the two species, as this form inhabits much deeper water

than O. coUettl.

The single young specimen obtained differs from our larger Philip-

pine specimens of B. multifiUs^ chiefly in the longer gill-rakers,

which are nearly as long as the interorbital width; and in having

fewer pyloric caeca, 16 instead of 35 to 52.

First dorsal, II, 9; ventral, 8; pectoral, 16; gill-rakers 6-|-27, in-

cluding the most anterior gill-raker (which is tubercular).

Measurements in hundredths of length to anus (35 mm.) : Length

of head, 62; length of orbit, 16; least width of interorbital, 14; least

width of suborbital, 8; distance between orbit and preopercle, 28;

length of snout, 19; distance from center of anus to base of outer

ventral ray, 38 ; distance from base of outer ventral ray to isthmus,

27 ; length of first dorsal base, 19 ; length of second pectoral ray, 107

(the second dorsal spine and outer ventral ray also thickened, and

evidently produced, but broken in the specimen at hand) ; length of

longest gill-rakers, 13.

4. GADOMUS COLLETTI Jordan and Gilbert.

Gadomus colletti .Jordan and Gilbert, Bull. U. S. Fish Coram., 1902

(1904), p. 60.S, text fig.

Albatross
station.
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Further differences between our specimens and the type, and be-

tween specimens of different size, are tabulated below.



156 PROCEEDINGS OF THE NATIONAL MUSEUM.

SQUALOGADUS, new genus.

This remarkable genus is an ally of Macrouroides Smith and Kad-

cliffe/ and together with it forms the subfamily Macrouroidinae

(=Macrouroididae Smith and Radcliffe), a group which resembles

the Bathygadinae closely in the following characters : The free gill

arches, the first not being united to the wall of the pharyngeal cavity

by a membrane; the slender, numerous gill-rakers; the pseudobran-

chial filaments, located beside a conic pit; the forward and ventral

extension of the gill openings ; the dorsal better developed than the

anal; the second dorsal ray not a modified spine; and the seven

branchiostegal rays correlated with the position of the anus immedi-

ately before the anal fin. The Macrouroidinae resemble the Cory-

phaenoidinae and differ from the Bathygadinae in the rough scales

and the spmous uppermost pectoral ray. The many peculiar charac-

ters of the Macrouroidinae are listed in the Key to the Subfamilies

and Genera.

Squalogadus differs from Macrouroides in the presence of ventral

fins ; in the wide pectorals, with 25 rays ; in the long gill-rakers ;
in

the presence of pseudobranchial filaments ; and in the more posterior

mouth, which is wholly behind the eye.

Generic description.—Head extremely massive, ellipsoidal, and

covered with a lax skin, and everywhere rounded in outline, without

any prominent ridges; trunk short, strongly compressed; a single

long dorsal of low rays, confluent around the leptocercal tail with

the still lower anal; ventrals small, with only five rays, inserted in

advance of pectorals ; eye very small ; mouth inferior, wholly behind

orbit; teeth small, in bands, on jaws only; four gills on short arches,

the first free, without a fold of membrane, a slit behind the last gill

;

gill-rakers long and slender ; short pseudobranchiae
;
gill membranes

free from the isthmus, united anteriorly; seven branchiostegals

;

anus immediately before anal fin; lateral line with scattered pores;

scales small, covered with spinules, and very irregular on head.

(Squalus, a shark; Gadus, the cod.)

Type of the genus.—Squalogadus modificatus, new species.

5. SQUALOGADUS MODIFICATUS, new specieB.

Plate 8, fig. 2.

Type-specimen.—327 mm. in total length, 124 mm. from tip of

snout to anus; from Albatross station 4956, in Bungo Channel, off

Kyushu, at a depth of 720 fathoms; Cat. No. 76864, U.S.N.M.

Dorsal contour of trunk and tail gently descending posteriorly,

ventral contour straight and nearly horizontal ; body strongly com-

1 Radclitfe, Proc. U. S. Nat. Miis., vol. 43, 1912, p. 138.
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pressed, the greatest width across the pectoral bases less than half

the depth of the trunk, the greatest width directly above the anus

little more than one-fourth the depth at the vertical through that

point; tail one-fifth as wide as deep at a distance behind the anus

equal to half length of head.

Head soft and greatly enlarged; the sensory canals excessively

developed ; contours of the head evenly curved from the snout to the

dorsal fin, and from the snout to the mouth; snout exceedingly

massive, rounded, and produced, its preocular length 3.4, its preoral

length 2.3; tip of snout slightly below horizontal through middle of

eye; nostrils nearly round, small, the anterior about two-thirds the

size of the posterior, the diameter of nasal fossa 1.5 in eye, the inter-

space between nasal fossa and eye half the diameter of the fossa;

eye nearly round, on the vertical passing through the anterior third

of head, the distance from its lower margin to front of mouth equal

to preocular length of snout; eye 9.5 in head, 6.25 in the highly convex

interorbital space, but only 4 times in the straight distance from eye

to eye; opercle placed high, very short, its length 4.5 in postorbital

length of head, an even rounded portion of the interopercle visible

behind the margin of the preopercle, the width of the exposed por-

tion one-fourth length of eye; mouth U-shaped, wholly inferior, the

front of premaxillaries slightly behind posterior margin of eye;

maxillary as long as the snout, its tip acuminate; teeth equal, all

minute, the premaxillary band widest at the end of its anterior third

;

mandibular band much narrower; no barbel; seven branchiostegal

rays, the lower flexible; gill openings not extending forward to tip

of maxillaries, the membranes narrowly joined to the isthmus, with

a moderate free fold
;
gill-rakers 6+22 on the first arch, 0.4 as long

as eye, their inner edges rough, those on succeeding arches short and
compressed

;
gill arches short, the first one not bound down by a fold

of membrane, the gill slit before it as long as the arch, and contained

4.5 times in length of head; fourth arch much shorter, with a double

series of filaments, followed by a slit only two-thirds the diameter of

the small eye; eight short pseudobranchial filaments, near a conic

pit, which is smaller than the similar pit found in Bathygadus;
sensory papillae of head well developed, located in small, oblong,

scaleless areas, which align themselves as shown in the figure.

Scales small, in about 12 series from origin of dorsal fin to lateral

line ; scales of body poorly imbricate, arranged in definite series, and
hispid with small suberect spinules in irregular quincunx order, of

variable number, 7 to 17 on several scales counted ; scales of head non-
imbricate, large, without definite form or arrangement, hispid with
nearly erect spinules, which are in more or less definite quincunx
order, much shorter, more numerous, and more crowded than those

on the body. Eami of mandibles and the gular and branchiostegal
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membranes scaled; a small naked area behind pectoral, none on

belly ; inner edge of shoulder girdle naked. Lateral line high, con-

sisting of widely spaced pores, parallel to the dorsal base (position

on tail uncertain, owing to loss of scales).

Origin of the single low dorsal over the ventrals, anterior to the

pectoral base and the end of opercle ; origin of anal immediately be-

hind anus, its distance from base of ventrals about one-fourth head

;

anal rays more slender and probably shorter than the dorsal rays;

ventrals greatly reduced in size, with 5 rays; pectorals with 25 rays,

the uppermost unbranched, inarticulate and stiff, as in the Cory-

phaenoidinae.

Color in alcohol brown, the head somewhat lighter than the body.

Dorsal, anal, and pectorals blackish ; ventrals light brown ; nasal fossa

dark ; lips and lining of buccal cavity dusky bluish ; branchial cavity

lined with bluish black; peritoneal cavity lined with black.

A single small paratype, 124 mm. long, 40 mm. to anus, was dredged

with the type. Scales with fewer spinules than in the larger type,

those of the body with but one, as in the small type of Marrouroides

infaticeps. Pseudobranchial filaments relatively larger than in the

type. Ventral rays, 5 ; pectoral rays, 25.

Tahle of measurements in Jmndredths of length to anus.

Total length, mm
Length to anus,mm
Length, head
Length, eye
Width, in terorbital
Orbit to preopercle
Preocular length, snout
Preoral length, snout
Length, maxillary
Depth, body
Width, body
Anus to ventral ,

Ventral to isthmus
Length, second ventral ray.

Type. Paratype,

327
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The characters which have been used to separate the nominal

genera included in the synonomy vary to such an extent among the

different species that we are forced to regard them as of only specific

value. The strength of the serrations of the dorsal spine range, with

intermediate forms, from an obsolescent condition on the one hand,

as in N. abyssorum,^ to a well developed condition on the other

hand, as in N. clarki.

This genus probably forms a natural group, but the dentition is

the only character by which it is constantly separated from Cory-

phaenoides. The premaxillary teeth are in a double series, instead of

a band, and the mandibular teeth are never in bands, as usual in

Coryphaenoides. The mouth is usually more nearly terminal, and

the physiognomy frequently approaches that of Bathygadus.

6. NEMATONURUS LONGIFILIS (Gunther).

Coryphaenoides longifllis Gunther, Ann. Mag. Nat. Hist., vol. 20, 1877,

p. 439.

Macrurus longifllis GtJNTHEB, Challenger Reports, vol. 22, 1887, p. 151, pi. 35,

Moseleya longifllis Goode and Bean. Oceanic Ichthyology, 1895, p. 417.

Dolloa longifllis Jordan, American Naturalist, vol. 34, 1900, p. 897.

This species, hitherto known only from the type, collected by the

Challenger south of Hondo, at a depth of 565 fathoms, was redis-

covered by the Albatross, which dredged three specimens, one at

station 4956 in 720 fathoms, and two at station 4980 in 507 fathoms,

both off the southeast coast of Hondo.

The two specimens from station 4980 (the head 130 mm. long) are

in very poor condition. They differ in several respects, chiefly in the

weakly armed scales, and in the stronger pectoral, from the smaller

specimen, which was dredged at station 4956 (head 96 mm. long).

The larger specimens agree more closely than the smaller one with the

type description, as regards the character of the scales and the pec-

toral. This may be due to the fact that the type was a large specimen.

Dorsal, II, 12 to 14 ; ventral, 8-9, 9, and 10 (in the three specimens)
;

pectoral, 17 or 18.

The form of the body is well shown in Giinther's figure, except that

the artist probably rounded out the snout too much ; depth of body

about 1.6 in length of head ; width over pectoral bases less than half

depth. Head compressed, with subvertical sides, its width 2.4 to 2.7

in its depth; orbit suborbicular, the vertical diameter 0.9 the hori-

zontal diameter, which is contained 4.6 to 5.2 times in the head ; inter-

orbital width 4 to 4.6 in head ; length of snout about equal to inter-

orbital width ; width of suborbital 9 to 11 in head ; the free portion of

the barbel shorter than the anterior canines in the jaws; length of

1 Gilbert, Proc. U. S. Nat. Mus., vol. 48, 1915, p. 374, pi. 21, flg. 23, from off Santa

Catallna Island. California.
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maxillary 2.2 to 3.33; teeth biserial in both jaws/ those of the outer

premaxillary series sharp, conic, and strongly curved inward, en-

larged anteriorly, being twice as long as and much stronger than

those of the inner series; teeth of the inner mandibular series (9 to 16

on each side) much enlarged, and of nearly uniform size, about as

long as those of the outer premaxillary series, but less curved ; those

of the outer mandibular series small, and close to the inner series;

six branchiostegals
;

gill membranes with a wide, free fold, 2+14
short, broad, movable gill-rakers on the first arch, better developed

than usual in the Coryphaenoidinae, each provided wath a group of

terminal spines; width of gill slit before first arch 1.2 in orbit, the

slit behind the last arch 1.4 to 1.6; no pseudobranchiae.

About 12 scales in a series between the origin of the second dorsal

and the lateral line ; scales thin, and almost unarmed on anterior sides,

with about three feeble ridges, cycloid in an area just behind pectoral;

other scales of body with 5 to 7 ridges, some strongly divergent, others

nearly parallel, the ridges with a few weak spines in the two larger

specimens, but well armed with imbricating spines in the smallest

one ; scales on opercle and top of head similar to those on tail, becom-

ing smaller on the snout, suborbital region, and the cheeks
;
gular and

branchiostegal membranes scaleless. Lateral line with a very wide

surface groove, and with widely spaced pores, about one-fourth as

numerous as the scale rows on the trunk.

First dorsal spine minute and concealed ; the second spine nearly

as long as the head, compressed, and ending in an extremely fine fila-

ment, its anterior edge trenchant, and armed with about 32 weak,

recumbent serrations, except on the proximal and distal ends; first

soft ray 1.8 in head; last 2 or 3 rays simple. Pectoral long and wide

in the two larger specimens, as shown in Giinther's figure, the first

ray a short spine; the second compressed, stiff, unbranched, and in-

articulate, 1.6 in head; the third and longest ray unbranched, 1.2;

pectoral in the smallest specimen longer and narrower, the second

ray weaker and less strongly compressed, 1.2 in the head, the third

ray 1.07 times the length of the head. Outer ventral ray strengthened

and greatly produced, nearly twice the length of the head in the

smallest specimen (broken near tip).

Color uniform brown, blackish on mandibiles and branchiostegal

membranes; fins dusky; buccal, branchial, and peritoneal cavities

with a black lining, excepting the narrow interrupted whitish mar-

gin of the branchial cavity along the inner edge of the opercle.

Table of measurements in hundredths of length to anus (148 mm.),

of a specimen 552 mm. long, from Albatross station 4956.

Length of head, 65; length of orbit, 15; least interorbital width,

15; least suborbital width, 5.8; distance between orbit and margin

1 Described as uniserial in the lower jaw by Gtinther.
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of preopercle, 26.7; length of snout, 16; length of maxillary, 30;
length of barbel, 1.6

;
greatest depth of body, 42 ; width of body over

pectoral bases, 21 ; distance from anus to base of outer ventral ray,

31 ; distance from base of outer ventral ray to isthmus, 31 ; height of
second dorsal spine, 63; length of first dorsal base, 22; interdorsal

space, 11.5 ; height of second dorsal, 5 ; height of anal, 13 ; length of
pectoral rays—first, 8.7; second, 56; third, 77; outer ventral ray,

120+, second ventral ray, 32.

7. NEMATONURUS PECTORALIS (Gilbert).

Macrurus (Malacocephalus) pectoralis Gilbert, Proc. U. S. Nat. Mus., vol.

14, 1891, p. 563.

Macmrus (Nematonums) magnus Gill and Townsend, Proc. Biol. Soc.

Washington, vol. 2, 1897, p. 234.

Albatrossia pectoralis Jordan and Evermann, Fishes of North and Middle
America, vol. 3, 1898, p. 2573.

Albatross station.
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3. Left side, the scales in an area between pectoral, ventral, and

gill-opening; eight rows of scales extendmg obliquely forward at

a distance behind the pectoral equal to the length of the head ;
this

group followed, after an interspace two-thirds length of head, by

an area about eight scale rows wide, and parallel to the first; a few

scales irregularly placed near these areas. Right side, no scales

with more than five ridges.

4. Scales largely lost; a few with many ridges on the right side

below origin of the second dorsal.

5. Left side, none. Right side, a few scales in oblique series below

anterior end of second dorsal ; four horizontal scale rows below mid-

dle of dorsal base.

6. Left side, the scales in an area above the lateral line, below the

first dorsal base and the interdorsal space; about 30 continuous

oblique scale rows on middle of sides below lateral line. Right side,

scales largely lost, but a large area indicated behind pectoral.

From these descriptions it is apparent that the many-ridged scales

occur in definite areas, usually on continuous scale rows, which may

extend obliquely forward, obliquely backward, or horizontally; and

it is further apparent that these areas are not similar on the two

sides of the fish.

Ventral rays in Alaskan specimens:

Rays 6 7 7-8 8

Specimens 16 11
8. NEMATONURUS BONA-NOX (Jordan and Thompson).

i

Con/ijhaenoides hona-nox Jordan and Thompson, Mem. Carnegie Mus., vol.

6. pt. 4, 1914, p. 305, pi. 38, fig. 1 and Icr.

Two large specimens, overlooked by Jordan and Thompson, are

here reported on. One of them bears the label: " Enoshima- 22

II 05."

This species differs from the description of Coryphaenoides alti-

plnnis,^ a Japanese species not obtained by the Alhatross, in the lower

dorsal spine, and especially in the more strongly armed scales, which

are excessively rough, usually with 7 to 9 strongly spinous ridges;

but a few of the scales in certain regions, as in N. pectoralis^ have

an increased number of spines (as many as 18).

Premaxillary teeth biserial, rather blunt, and slightly arrow-

shaped, the inner series the smaller, rather irregular, becoming bi-

1 Subsequent study has shown C. hona-nox to be identical with C. acrolepis (Bean) of

California and Bering Sea. The dentition of C. acrolepis is intermediate between that of

Coryphaenoides and that of Nematonurus. Nematonurus should be merged with Coryphae-

noides, hut may be retained as a subgenus; it should include C. acrolepis (Bean) and C.

lepturus (Gill and Townsend).
2 Coryphaenoides altipinnis Giuither, Ann. Mag. Nat. Hist., ser. 4, vol. 20, 1877, p. 439.

Macrurus altipinnis Giinther, ChaUeniier Reports, vol. 22, Deep-Sea Fishes, 1887, p. 138,

pi. 39, fig. A (in explanation of plate erroneously stated to be from the Japanese Sea).



NO. 2149. JAPANESE MACROUROID FISHES—GILBERT AND EUBBS. 163

serial posteriorly. Inrer series of mandibular teeth similar to the

outer premaxillary series, the outer mandibular series smaller, be-

coming very irregular at the symphysis. Thirteen pyloric caeca,

two-thirds as long as the head. .._ ,.:,,-.. -

Table of mcnsnremenis in hundredths of length to anus.

Locality.

Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital
Width, su'norbital

Orbit to preoperclo
Length, snout
Lenglh, maxillary
Length, barbel
Depth, body
Width, body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine.

.

Height , third dorsal ray
Length, first dorsal base
Interdorsal space
Height, second dorsal
Height, anal
Length, first pectoral ray
Length, second pectoral ray.
Length, fourth pectoral ray.

.

Length, outer ventral ray
Length, second ventral ray..
Scales, above lateral line

Soft rays, first dorsal
Ventral rays
Pectoral rays
Serrations of the dorsal spine

?Enoshima. Enoshima

7S0



164 rROCEEDING^ OF THE NATIONAL MUSEU2I. VOL. 51.

those species formerly referred to Chalinura, such as C. simula, with

a large, nearly terminal mouth, and other characters closely ap-

proacliing the typical species of iXematonurus, including further the

enlarged outer series of teeth in the upper jaw and the single series

of the lower jaw. The other extreme is typified by such species as

(J. nasutus Giinther, with small, inferior mouth, and villiform

bands of teeth in the jaws. The form of the snout, the serration of

the dorsal spine, the spination of the scales, and other characters are

also widely variable, but apparently do not mark natural divisions

of the genus. C. holotrachys Giinther^ seems to approach Coelo-

rhynchus in the form of the snout and the ridges of the head. C.

hyostomus (Smith and Radcliffe)- differs from all other species of

the genus in having the anus remote from the anal fin.

The shoulder girdle is naked in all the species of Coryphaenoldes
and Nematonurus examined.

9. CORYPHAENOIDES MARGINATUS Steindachner and Dbderlein.

Coryphaenoides marfrinntns Steindachner and Doderlein, Fische Japans,

vol. 4, 1887, p. 284.

Albatross
station.
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The ridges on the scales are more numerous in the larger specimens.

These variations with size are indicated in the following table

:

Length to anus.
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The relationships of this species are with species of the Indian and

Philippine faunas, from all of which it differs in the larger eye, which

is about as long as the snout. C. marginatus further differs from C.

hijostomiis (Smith and Eadcliffe)^ in the posterior position of the

anus, which is immediately before the anal fin, and in the spination

of the scales, the spinules being aranged in definite parallel series, as

also in C. microps (Smith and Radclift'e) , instead of being in quincunx

order, as in C. hyostomus.

The smallest specimen of Coryphaenokles obtained by the Albatross

in Japan is 59 mm. long. It was dredged at a depth of 406 fathoms,

in the Eastern Sea, at station 4907, at which C. marginatus was also

obtained. The specimen can not be specifically identified, owing to

its small size and the poor state of preservation; it shows none of

the characters of the larval forms described as Krohnius.

Table of measurements in hutidredths of length to anus.

A Ibatross station
Total length, mm
Zenith to anus, vim
Length, head
Length, orbit
Width, interorbital

Orbit to prcopercle
Length, snout
Length, maxillary
Length, barbel
Depth, body
Width, body
Height, second dorsal spine.
Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Height, second dorsal
Height, anal
Length, first P. ray
Length, second P. "ray
Length, third P. ray
Length, outer ventral ray. ..

Length, second ventral ray..
Soft raj's, first dorsal
Ventral rays
Pectoral rays
Serrations, "dorsal spine

4915
2 296

94

17
4.5

24.5
30.5
31.5
IS

4907
2 312
100
62.5
17
11

24
18

20
4

51

22
114

40.5
18
14

5
21.5
27
33
17.5
11

21

4911
2 298

19.5
16
26
20.5
20.5

17.5
19.5

17.6
6

29
31

44
21

10

86.5
62
20
12.5
23

18
17.5
5

49
26

106

19.5
17

4

22.5
30.5
38
21

11

63
18

14

24

18.5
18.5

4908
240+
74

65
20
13

25
19

5
24.5
29.5

4908
192

66
21

15
25
20
20
5

54

5067
160
38.5
68
22
12.5
24

19

20.5
6.5
52
23

120

6.5
23.5
30

[CORYPHAENOmES AWAE Jordan and Gilbert.'

This species is known only from the type, a mature female 620 mm.
long, from off Nanaura, in Awa, in the entrance to the Bay of Tokyo.

As stated in the type description, it is related to C. marginatus. A
series of proportional measurements has been prepared for further

comparison with that species.

Length to anus, 185 mm.; length of head, 63 hundredths of the

length to the anus; length of orbit, 14.8; least width of interorbital,

12.3 ; least width of suborbital, 9 ; distance between orbit and margin
of preopercle, 27 ; length of snout, 18 ; length of maxillary, 20; length

iRadclilTe, Proc. U. S. Nat. Mus., vol. 43, 1912, pp. 116 to 122.
2 A pseiidocandal developed.
sBull. U. S. Fish Comm., 1902 (1904), p. 608, text figure.
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of barbel, 6; depth of body, 58; width of body over pectoral bases,

34 ; distance from middle of amis to base of outer ventral ray, 33

;

distance from ventral to isthmus, 30; height of second dorsal spine,

62.2 ; length of first dorsal base, 19 ; length of outer ventral ray, 32.5

;

length of second ventral ray, 18.2.]

10. CORYPHAENOIDES CINEREUS (Gilbert).

Macrourus cinereus Gilbert, Kept. U. S. Fish Comm., 1S93 (1890), p. 457.

—

Jordan and Gilbert, Kept. Fur Seal Invest., vol. 3, 1898, ]). 487.—Gil-

bert and Burke, Bull. U. S. Fish Comm., vol. 30, 1910 (1912), p. 92.

Two specimens, dredged in 510 fathoms off the southeastern coast

of Sagkalin Island at Albatross station 5015, extend the southern

range of this species from Kamchatka. C. cinereus is an abundant

species in Bering Sea, and comparison of the Japanese specimens

with material from Bering Sea has disclosed no constant differences.

The number of radiating ridges on the strong median rostral

tubercle varies from 6 to 10, each ridge being composed of stiff

spinides; the tubercle is flat, the lower half vertical, the upper half

oblique.

Pyloric caeca much shorter than the orbit, 5 to 7 in number, as

counted on the two Japanese and three Alaskan specimens.

The distance between the ventral base and the anus is about nine-

tenths the distance from the ventral base to the isthmus, which is

about equal to the postorbital length of the head.

The following measurements illustrate the large variation in the

length of the filamentous outer ventral ray.

Table of mcasuroucnts in Imndrcdths of length to anus.

A lhatTos.<i station
Tutal length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital
Width, suborbital
Orbit to preopercle
Length, snout
Length, maxillary
Length, barbel
rienth, body
Width, body
Anus to ventral
\'entral to isthmus
li'cight, second dorsal spine

.

Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Length, first pectoral ray
Length, second pectoral ray.
Length, third pectoral ray. .

.

Length, outer ventral ray . .

.

Length, second ventral ray..
Scales, above lateral line

Scales, below lateral line

Soft rays, first dorsal
Ventral rays
Pectoral rays
Gill rakers, lower limb
Serrations, dorsal spine

5015
364

66
21.5
20
10

28
17.5
23
6

51

32
2S
30.5
70
59
26
11.5
7.5

.5015

390
94.5
6S
21.5
18.5
8

28
IS.

24
4.5

50
30
27
31.5
C5
42
22.5
12

38
48
42.5
28

IS
11

8

21

11

39

62
22
19
10
31
17.5
24
4

52
32.5
25
26
00.5

23
21
9

31
19

27
6

5.3.5

33
26.5
28
61
5021.'5'
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11. CORYPHAENOIDES NASUTUS Gunthcr.

Coryphaenoidcs nasutus Gunther, Ann. Mag. Nat. Hist., ser. 4, vol. 20,

1877, p. 440.

Macrurus nasutus Gunthee, Challenger Reports, vol. 22, Deep-sea Fishes,

p. 132, pi. 30, fig. B.

Macrourus nasutus Jordan and Gilbert, Bull. U. S. Fish Comm., 1902

(1904), p. 616 (exclusive of the specimen from Izu, which is here re-

ferred to Lionurus proximus).—Franz, Abh. math.-phys. Id, k. Bayer.

Ali:acl. der Wissensch., vol. 4, Suppl. Bd. 1, 1910, p. 2G.

—

Jordan and

Thompson, Mem. Carnegie Mus., vol. 6, pt. 4, 1914, p. 306.

Macrurus nasutus Dollo, Exped. Antarctique Beige, Res. du Voy. du S. Y.

Belgica, Poissons, 1904; pi. 8, figs. 1 and 3 (from Giinther's types;

to illustrate pseudocaudal )

.

Albatross
station.
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Table of measurements in hundredtlis of length to anus.

Albatross station
Total length, mm
Length to anus, mm
Length, head
Length, orbit
Vv'idth, interorbital
Orbit to preopercle
Length, snout
Length, maxillary
Length, barbel
Depth, body
Width, body, over pectorals . .

.

Height, second dorsal spine
Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Height, second dorsal
Height, anal
Length, first pectoral ray
Length, second pectoral ray. .

.

Length, thu-d pectoral ray
Length, outer ventral ray
Scales below lateral line

Soft rays, first dorsal
Ventral rays
Pectoral rays
Serrations, second dorsal spine

50S0
1365
111

4973
375
115
67
18
13
2S.5

20
22
4.5

46
30
63.5
43
17

53

49S0
1350
113
63.5
16.7
15

16.5
59

4.5
24.7

4973
3S0

121

63.5
17.3
12.5
27
18.5
19
3.5
50
32
52

4972
265
104
64..'^

19.5
14

4

25
27.5
31

10
9-10

21

2S

4069
203
57
68
21

14

21

20
4

46
27
72

4969
197
54

68
21

16

26.5
21

20
3.7
48
26
64

Genus COELORHYNCHUS Gioriia.

CoelorJiynclius Gioena, Memoire della R. Accademia della Scienze di Torino

(Turin), vol. IG, 1803, p. 178 (coelorhynchus)

.

Paramacrurus Bleeker, Verslagen en Mededeelingen der k. Akademie van

Wetenschappen, Amsterdam (2), vol. 8, 1874, p. 370 {australis).

Oxymacrurus Bleeker, Verslagen en Mededeelingen der k. Akademie van

Wetenschappen, Amsterdam (2), vol. 8, 1874, p. 370 {japonicus).

Coelorhynchus is a natural group of species, being constantly char-

acterized by the presence of six branchiostegal rays; by the project-

ing snout; the wholly inferior, U-shaped mouth; the smooth,

rounded second dorsal spine ;^ and the presence of definite ridges

on the head, covered with modified scales. The suborbital ridge

is the most prominent; it is continuous from the tip of the

snout to the preopercle, and forms a prominent angle on the side

of the head. Mataeocephalus^ formerly regarded as differing from

Coelorhynchus only in the presence of serrations on the dorsal

spine, has seven branchiostegals, and is closely related to Lionurus,

The sturgeon-like snout evidently has been independently derived

in the two genera, as it has surely been in Trachyrhynchus, a genus

of the Bathygadinae.

In some species of Coelorhynchus the anus is remote from the anal

fin; in some one or tw'o scaleless fossae are developed on the mid-

ventral line anterior to the anus.

This genus contains a large series of species, one extreme of which

is typified by C. coelorhynchus^ with a comparatively short snout,

1 A pseudocandal developed.
2 A few rudimentary .serrations are present on the dorsal spine of a paratype of C. pro-

ducttis. The same condition was noted on the type of C. gladius Gilbert and Cramer
(Proc. U. S. Nat. Mus., vol. 19, 1896, p. 422).
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the other extreme by species with a very long sturgeon-like snout.

Several apparently natural groups can be defined, and are here

regarded as subgenera.

KEY TO THE SUBGENERA AND THE JAPANESE SPECIES OF COELOEHYNCHUS.

A\ Subopercular margin rounded; snout moderate, not greatly produced, with

a prominent double terminal tubercle Coelorhynchus.

A*. Subopercular margin produced backward at the angle in a pointed flap

;

snout without a prominent double terminal tubercle.

B^. Snout usually only moderately produced ; scales with equal parallel

spinous ridges ; body usually with distinctive bars or spots.

Paramacrurus.

«\ An elongate scaleless thoracic fossa present on mid-ventral line ; body

with a large round spot behind pectoral antl below first dorsal, and
another below second dorsal ; orbit longer than postorbital length of

head
;
pectoral with 17 rays ; pyloric caeca 19 to 23 ; inner edge of

shoulder girdle scaled kisliinouyci.

a'. No naked thoracic fossa ; spot near pectoral smaller, posterior spot

absent ; orbit shorter than postorbital length of head
; pectoral with

14 to 15 rays, weaker and shorter ; pyloric caeca 25 to 31 ; inner edge

of shoulder girdle scaled jordani.

B^. Snout greatly produced, sturgeon-like; spinules of scales variously ar-

ranged, but never on equal parallel ridges; inner edge of shoulder

girdle naked Oxymacrurus.

6\ Spinules on scales in strongly divergent series.

c\ Snout, with a terminal spine, less than twice as long as head in

adults.

(Z\ Four or five rows of scales in a series from origin of second dorsal

to lateral line ; under side of head naked.

e\ Three to five spinous ridges on scales ; snout longer, not shaped

like a duck's bill ; eye 1.8 in snout ; barbel 6 in ovhit^producfiis.

el Six to nine spinous ridges on scales ; snout shaped like a duck's

bill ; eye 1.5 in snout ; barbel about half orbit anatiroslris.

d^. Six or seven rows of scales in a series from origin of second dor-

sal to lateral line ; under side of head scaled ; barbel 3 to 4.5

in orbit japonicus.

&. Snout without a terminal spine, more than twice as long as eye in

adult tokiensis.

h'. Spinules on scales strongest on a median keel, the other spinules

arranged in one or two parallel rows, but not on ridges ; under side

of head scaled paraUeliis.

12. COELORHYNCHUS KISpiNOUYEI Jordan and Snyder.

Coelorhynchus kishinouyei Jordan and Snyder, Proc. U. S. Nat. SIus.,

23, 1901, p. 376, pi. 20.

Atbatrnxs siUtion.
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Pyloric caeca shorter than the orbit, numbering, in four specimens.

19, 20, 22, 23.

The scales are strong on the ridges of the head, on which the

suberect spinules radiate from the center of the scale. The median
rostral ridge composed of about 10 wide scales and extending half

the distance from the tip of the snout to the occiput, widening
posteriorly. The median occipital scute well marked and preceded
on each side by a similar scale; these scales similar to those along
the ridges of the head. The scales on top of the head are larger than
the scales of the body, and bear 3 to 5 strongly divergent ridges;

these scales are in definite rows, one median, extending from the oc-

ciput to the rostral ridge, a row extending just within the occipital

ridges and just without the rostral ridge, and a row of small scales

extending forward from the anterior end of the occipital ridge to the
anterior end of the nasal fossa. The upper margins of the nasal

fossa and the orbit are armed wdth linear scales forming a continuous
ridge. The occipital ridges are similar to the median rostral ridge,

but stronger; they extend backward from above the middle of the
pupil and curve outward; another ridge extends from the upper
orbital margin to the end of the gill opening; between this ridge and
the occipital ridge the scales are arranged in three longitudinal rows,
with other smaller scales. The scales on the opercle and preopercle
are similar to those on the body, but their crests are somewhat more
divergent ; those on the cheeks are smaller. The suborbital ridge is

strong, strongest posteriorly, covered by two rows of scales below
the posterior half of the orbit. Under side of head completely naked.
The scales of the body bear a variable number of parallel spinous
ridges, the largest number, about 20, occurring on scales above the
lateral line, near the second dark spot. The spinules on the sides

of the trunk, and on the posterior half of the tail are parallel with
the axis of the body, but those between these regions are directed ob-
liquely downward. The scales before the dorsal are small and bear
a few divergent ridges.

Color in alcohol light brownish, underlaid with silvery on the lower
sides of trunk, and with blackish on the belly. A large, dark brown,
round spot, nearly two-thirds the diameter of the large eye, located
above and behind the pectoral, below the lateral line, covering about
six scale-rows

; another dark brown spot, about five scale-rows wide,
extending from dorsal base to a little below the lateral line, its ante-
rior edge constantly twice the length of the head from the tip of
snout

; indistinct traces of other dark areas are present, but the two
spots are constant in size and position, and are highly diagnostic of
the species. Iris with dark brown chromatophores along its margin,
its upper half blue, its lower half silvery ; opercle and preopercle dark
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brown, underlaid with silvery ; region behind and below eye silvery,

with large dark brown piinctulations ; nasal fossa dark brown, except

on margins of nostrils ; top of head lighter than the color of the body

;

underside of head colorless anteriorly, silvery posteriorly, with large

dark brown punctulations scattered near tip of snout, on midline of

snout, about mouth, and laterally on the posterior half of this region;

rami of the mandibles almost uniform blackish brown; gular and

branchiostegal membranes black, except for a narrow posterior

whitish margin. First dorsal gray, the base with a narrow bhickish

band, the second spine and the tips of the soft rays black; second dor-

sal whitish; anal dusky on posterior third, lighter on middle third,

and with a blackish margin of variable width on the anterior third

;

ventral blackish near base, the outer ray duslry, except on the white

filament, the other rays light proximally, dark distally; ventral in

some specimens nearly uniform blackish
;
pectoral base black on inner

surface, silvery on outer surface, the fin gray, with dark punctalations,

thickest near base of lower rays. Buccal cavity whitish; branchial

cavity lined with whitish or gray, except for a well-defined black

bar near margin of opercular membrane, leaving a narrow whitish

border; peritoneum silvery, with blackish brown punctulations.

The firm texture and light, variegated color of this species, and of

C. jordani, are correlated with the fact that they live in comparatively

warm and shallow water.

The small specimen from Albatross station 5060 differs from those

described in having 12 or fewer series of spines on the scales, and in

proportions, as shown in the following table :

Table of mcasnrements in Jnmdredths of length to anus.

A Ibalross station
Total length, mm
Length to anvs, mm
Lenigth, head
Length, orbit
Width, interoibital
Width, suborbital
Orbit to preopercle
Length, snont
Length, maxillary
Length, barbel
Depth, body
Width, body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine.
Length, first dorsal base—
Interdorsal space
Length, pectoral
Length, outer ventral ray...
Length, second ventrol ray.
Scales, above lateral line
Scales, below lateral line

Soft rays, first dorsal
Ventral rays
Pectoral rays

21

25.5
51
18

39
47
30
24

5

16

5065
295
77.5
77
28
18

12
30
27
19
6

54
35

21

23
54
19
28
56
37
26
5

15

5065
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13. COELORHYNCHUS JORDANI Smith and Pope.

Coelorhynchus jordani Smith and Pope, Proc. U. S. Nat. Miis., vol. 31, 1906,

p. 494, fig. 11.

Albatross sta-
tion.
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The original description, based on four small specimens from Kago-

shima, the only specimens hitherto known, ma}^ be corrected and sup-

plemented by the following measurements of mature specimens.

Snout 2.9 to 3.1 in head, orbit equal to or shorter than snout ; inter-

orbital about 5 ; 4^ or 5 scales in a series from origin of second dorsal

to lateral line, not including the scale on the lateral line, 5 or 6 below

the second spine of the first dorsal
;
pectorals with 14 or 15, instead of

17, rays; vertical diameter of orbit 1.1 in horizontal diameter; median

rostral ridge extending somewhat beyond vertical through anterior

margins of eye; length of second spine of first dorsal about 0.8 the

distance between its base and the anterior margin of orbit
;
pectoral a

little more than half as long as head ; ventral filament usually reach-

ing well beyond origin of anal. Neither the length of the snout, nor

the number of spinous ridges on the scales distinguish C. jordani

from G. Jcishinouye^ these being the two differences held by Smith

and Pope to separate the two.

The two young specimens from the Eastern Sea differ from those

taken in Kagoshima Gulf in the longer snout, more acutely angulated

preopercular ridge, shorter distance from ventral to isthmus, but the

material is too limited to form defuiite conclusions.

Length of specimens 80 to 225 mm., 2G to TO mm. to anus.

Table to show the number of si)inoi(s ridges on the scales.

Albatross station.
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Tabic of measurements in hundredths of length to anus.

Alicfross station
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zontal; ventral contour little convex. Depth of body about half

leno-th of head; width of body over pectoral bases about 1.3 in its

depth ; width of tail 2.25 in its depth at a point twice length of head

from tip of snout.

Head 3.95 in total length ; snout 2.15 in head, its sides little con-

vex, straight from tip backward a distance equal to length of orbit;

tip of snout acuminate and spinigerous, its width, opposite anterior

orbital margins, 1.3 in its length ; its depth vertically above front of

premaxillaries 1.9; suborbital ridge strong, continuous to preoper-

cular angle; occipital ridges slightly converging toward their mid-

dle, and slightly diverging to the posterior ends; ridge above nasal

fossa and orbit continuous with the postorbital ridge; denticulate

membranous margin of preopercle produced backward as a rounded

lobe; margin of subopercle, at lower angle, sharply produced down-

ward and backward, as in all related species. Orbit oblong, the

vertical diameter two-thirds the horizontal diameter, which is con-

tained 1.8 times in the snout, nearly 4 in head; least interorbital

width 0.8 orbit. Mouth small, extending to below middle of pupil;

maxillary 4.6 in head ; teeth in bands, the outer premaxillary series

scarcely enlarged. Barbel short and slender, about 6 in orbit. Six

branchiostegals; gill membranes attached to isthmus, without a

free fold.

Pyloric caeca scarcely shorter than the orbit ; 27 were counted in a

paratype.

Distance from center of anus to origin of anal fin 3 in orbit, its

distance from base of outer ventral ray a little greater than length

of orbit; distance from ventral to isthmus equal to length of orbit.

No thoracic scaleless pit.

Scales large, 4^ or 5 in a series from origin of second dorsal to the

lateral line (excluding lateral line scale) ;
those on the body bear

usually five very strongly spinous, divergent ridges, the median ridge

strongest, armed with about five imbricate spines, these becoming

larger posteriorly on all the ridges, the last spine extending beyond

the margin of the scale ; some scales have 3 or 4 ridges, but none have

more than 5 ; the scales before the first dorsal and those on the belly

smaller than those on sides of body ; the scales on the median rostral

ridge are not strongly specialized and are elliptical in outline, bearing

one to four divergent crests ; the medirostral ridge is bounded on each

side by a definite series of scales, each of which bears- several ridges;

toward the tip of the snout the scales become smaller and usually

bear but a single keel composed of suberect spinules; the median

occipital scute and the scales on the occipital ridges and on the ridge

above the orbit bear each a single strongly spinous keel; scales on

ridge on upper margin of nasal fossa with about three keels ; a series

of large scales, similar to those of the body, extend backward from
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the orbit, midway between the occipital and postorbital ridges, the

remaining scales between these ridges being small; scales on opercles

similar to those on body, but those on suborbital region are small;

tip of snout w ith a spinigerous plate above and below ; underside of

head wholly scaleless, even below the angle of preopercle.

First dorsal spine small but sharp, entirely smooth (with two small

spinules in a paratype), longer than the snout, and slightly longer

than the soft rays ; base of first dorsal 1.5 in orbit, 1.75 in interdorsal

space. Pectoral 2.9 in head. Outer ventral ray reaching past anus,

but not to origin of anal, the other rays not reaching anus.

Color in alcohol brownish, underlaid with silvery on breast and
anterior part of sides and with blackish on belly ; underside of head
grayish anteriorly, silvery posteriorly, with small grayish brown
punctulations; buccal and branchial cavities lined with blackish, ex-

cepting a narrow border on inner edge of opercular membrane; peri-

toneum blackish, underlaid with silvery.

Six paratypes, five from Albatross station 5059, at which the type
was dredged, and one from station 506G, also in Suruga Gulf ; dej^th,

211 to 293 fathoms. Some of these have a shorter, broader snout

than the type. In addition, three small specimens, 86 to 90 mm.
long, 27 to 30 mm. to anus, were dredged at stations 5059, 5066, and
5072, 148 to 297 fathoms ; Suruga Gulf. These differ from the larger

specimens in several characters probably due to the difference in size

:

Orbit, 3.4 to 3.6 in head, 1.4 to 1.5 in snout; snout, 2.3 to 2.4 in head;
maxillary, 4.4 to 4.6 ; distance from ventrals to anus, about equal to

orbit; distance from anus to anal, 3.3 in orbit; scaly ridges of head
strong ; scales of body bearing one to three ridges.

Table of measurements in hundredths of length to anus.

Albatross station
Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbita!
Width, suborbital
Orbit to preopercle
Length, snout
Width, suovit
Length, maxillary
Length, barbel
Depth, bodv
Width, body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine.
Length, first dorsal base
Interdorsal space
Length, pectoral fin
Length, outer ventral ray...
Length, second ventral ray

.

Scales, above lateral lino
Scales, below lateral line
Soft rays, first dorsal
\'ent,ral rays
Pectoral rays

6059
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15. COELORHYNCHUS JAPONICUS (Temminck and Schlegel).

Macrurns japonicus Temmincic and Schlegel, Fauna Japonica, 1846, p.

256, pi. 112, fig. 2.—GiJNTHEE, Challenger Reports, vol. 22, Deep-Sea

Fishes, 1887, p. 127, pi. 29, fig. O.

—

Steindachner and Doderlein,

Fische Japans, vol. 4, 1887, p. 283.

Coelorhynchus japonicus Jordan and Gilbert, Bull. U. S. Fish Comm., 1902

(1904), p. 617.—Franz, Abh. math.-phys. kl. K Bayer. Al^ad. der Wis-

sensch., vol. 4, Suppl. Bd. 1, 1910, p. 26.

—

Jordan and Thompson, Mem.
Carnegie Mus., vol. 6, pt. 4, 1914, p. 306.

Albatross
station.
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TaUe of measurements in hundredths of length to anus.

A Ibatross station
Total length, mm
Length to amis, mm
Length, head
Length, orbit
Width, interorbital
Width, suborbital
Orbit to preopercle
Length, snout
Length, maxillary
Length, barbel
Depth, body
Width, body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine.
Length, first dorsal base
Interdorsal space
Length, pectoral
Length, outer ventral ray...
Scales, above lateral lino

Soft rays, first dorsal
Ventral rays
Pectoral rays

18.3
9.5

25
31
20
G.5

22
20
2t5

9.5
17

4967
307
120
75
20
14

9
25
33.5
19.5
6.5

34
24
5

166
58
76
22
15

8

24

34
18
6

34
24
4

20
20.6
31
12

17

26
30

16. COELORHYNCHUS TOKIENSIS (Steindachner and Doderlein).

Macrurus tokicnsis Steindachner and Doderlein, Fisclie Japaus, vol. 4,

1887, p. 283.

Albatross
station.
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wide free fold
;
gill slit before first arch 1.5 in orbit, slit behind fourth

arch 2.9.

Six scales between origin of second dorsal and lateral line, exclud-

ing the lateral line scale ; most of the scales of the body with 5, some

with 3, strong divergent ridges, armed with about 5 strong procum-

bent imbricate spines, the posterior one strongest, and extending be-

yond the scale margin. Lower surface of head completely naked,

with the exception of a very well defined, elliptical patch of scales

below the angle of the preopercle. A few prickly scales on the lower

acute end of the large pyriform nasal fossa, which is as long as the

eye ; a pair of naked grooves near tip of snout, converging anteriorly

;

scales of the median rostral ridge anteriorly with two divergent

ridges, posteriorly with a single keel, and with a few lateral spinules

;

two well-defined series of scales on each side of the rostral ridge be-

tween it and a lateral groove parallel to it ; the scales in these series

are armed each with a single spinous ridge ; the two series on each

side diverge opposite the end of the rostral ridge, the inner series of

each side meeting above the middle of the orbit, and forming a median

occipital series, the outer series becoming continuous with the occip-

ital ridge; two lateral occipital series, between the occipital ridge

and the median series, not extending on the snout ; scales small and

prickly outward from the lateral rostral grooves ; scales in the modi-

fied series midway between occipital and postorbital ridges, and on

the opercles, with 3 spinous divergent ridges, those on the suborbital

ridge with several spinous ridges; other scales of the head with a

single trenchant spinous crest, strongest on the occipital and postor-

bital ridges.

Color light brown (dark on belly), with about six distinct dark

brown bars extending across the body, and about as wide as the inter-

spaces between them; one is located behind the occiput, the second

below the first dorsal, one below the interdorsal space, three broad

ones on the anterior half of tail, and several indistinct ones behind

these. Head grayish, except on the dusky opercle. Vertical fins

dusky, the anal with a blackish margin ; ventral dark, but with a light

filament; two uppermost pectoral rays, and the distal ends of the

other rays dark. Buccal, branchial, and peritoneal cavities lined with

blackish, the branchial cavity with a whitish margin on the opercular

membranes, the peritoneal lining spotted, underlaid with silvery.

A larger specimen, in poor condition, about 535 mm. long, from

station 4911, differs from the smaller specimen in the following char-

acters: Scales on anterolateral angle of snout scarcely enlarged;

length of snout 2.27, width 1.55 in its length ; depth over tip of pre-

maxillaries 1.65; orbit smaller, 2.1 in snout; maxillary 3.65; scaly

ridges less prominent ; scales with 5 to 7 ridges ; nasal fossa more com-

pletel}^ scaled anteriorly ; a few lateral spinules besides the median keel

on the scales on top of head ; scales on median rostral ridge with 5
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spinous ridges ; those on the opercles, and on the series between the

occipital and postorbital ridges with 3 to 7 spinous ridges. First

dorsal spine concealed (sharp in the smaller specimen). Fifty pyloric

caeca, shorter than the orbit.

C. tohiensis is probably most closely related to C. mdcrorhynchus
Smith and Radcliffe/ a Philippine species, and to C. quadrlcrlstatus

(Alcock),- an Indian species. From C. macrorhynchus^ it diifers in

the absence of scales on the under side of the head, excepting the

definite small posterior patch ; the dark bars of the body ; the blunt

snout ; and the shorter interdorsal space, which is shorter, instead of

longer, than the base of the first dorsal. From G. quadrlcristatus^ it

differs in the shorter blunter snout; the larger eye; the naked under-

side of head ; in the more numerous pectoral rays, 18 or 19, instead of

16 ; and in the ventral extension of the dark bars to the anal base.

TaUe of measurements in linndredths of length to anus.

A Ibatross station
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Under side of head completely scaled; scales between the strong

ridges of the head small, mostly with a single median keel, excepting

a series of scales midway between the occipital and postorbital ridges.

Subopercle sharply produced downward and backward at its lower

angle. Branchiostegals 6. Only 9 pyloric caeca, two-thirds as long

as the eye.

Tabic of measurements in hundredths of tengtli to anus.
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18. ABYSSICOLA MACROCHIR (Gunthci).

Macrurus macrochir Guntheb, Aim. Mag. Nat. Hist. (4), vol. 20, 1877, p.

438 ; CliaUengcr Reports, vol. 22, Deep-Sea Fishes, 1887, p. 148, fig. 29,

fig. B. (off Enoshima, 345 fathoms).

Abyssicola macrochir Goode and Bean, Oceanic Ichthyology, 1895, p. 417,

pi. G, fig. 348.—Jordan and Snydee, Proc. U. S. Nat. Mus., vol. 23, 1900,

p. 376 (off Tokyo; Albatross, 1896).—Jordan and Gilbert, Bull. U. S.

Fish Comm., 1902 (1904), p. 607 (Sagami Bay, Albatross, 1900).—
Franz, Abh. math. phys. kl. k. Bayer. Akad. der Wisseusch., vol. 4,

Suppl. Bd. 1, 1910, p. 26.

Albatross
station.
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upper juw to form three series, the outer premaxillary series either

larger or smaller than the inner series; teeth of inner mandibular

series always enlarged, the outer series close to the inner series, as in

Nematonurus. Six branchiostegals
;
gill membranes with a wide free

fold ; width of slit before first arch 1.6 to 1.7 in orbit, the slit behind

last arch 2 to 2.5
;
gill-rakers tubercular.

Seven scales in a series from the origin of the second dorsal to the

lateral line, 18 or 19 in a series from origin of anal to lateral line,

counted obliquely forward and upward, exclusive of the lateral line

scale. Scales on back and sides with 7 to 10 strongly divergent

ridges, armed with retrorse spinules, the last of which does not pro-

ject beyond the margin of the scale; those on belly smaller, with 3 to

5 ridges. Under side of head completely scaled excepting the gular

and branchiostegal membranes. Nasal fossa less than half as long

as orbit, and naked, with the exception of a few scales near its an-

terior end. Inner edge of shoulder girdle with cycloid scales near

outer margin. The scales of the head are considerably differentiated

in certain areas, and along the ridges, but are apparently not so

highly differentiated as in Coelorhynchus. Those on the occipital

ridges are little modified anteriorly, bearing about 5 divergent ridges,

but become stronger posteriorly, the median ridge forming a strong

keel, the lateral ones smaller, entirely obsolete on some scales ; those

on top of head with 3 to 7 divergent spinous ridges, becoming smaller

anteriorly, being scarcely more than prickles between the indistinct

rostral groove and the anterolateral margin of snout; median superior

rostral ridge with a series of subquadrate scales, widening posteriorly,

each armed with about ten rows of spinules radiating from near the

center of the scale, the last spine pointed posteriorly ; those on the

lower half of cheeks, and on the under side of the head, similar to

those on the belly, not being so greatly reduced as in Coelorhynchus;

suborbital ridge sharp, accompanied above Ijy one row of small scales

before pupil, becoming smaller anteriorly, and by two series of large

irregular scales from below pupil to preopercle ; those on opercle and

preopercle enlarged, bearing 7 to 12 ridges.

Twenty-nine and 31 pyloric caeca were counted in two southern

specimens, and 29 in one nortl:^ern specimen, the longest in each case

shorter than the orbit.

Anus preceded by an oval black scaleless fossa. A large glandular

body is located in the body wall, above this fossa. A similar fossa is

found in some species of Coelorhynchus., in Malacoce'phalus^ and in

some species of the large genus Lionurus.

Color light brown, underlaid with silvery on the lower half of

trunk and head, belly somewhat darker; ventrals blackish; other fins

duslcy, the first dorsal blackish near tips of rays. Young lighter in



NO. 2149. JAPANESE MACROUROID FISHES—OILBERT AND HUBBS. 185

color, with much more silver; fins light, ventral blacldsh near base

only.

First dorsal spine small but sharp, compressed anteroposteriorly

;

the second spine rounded and smooth.

The specimens dredged in comparatively shallow water, off Matsu-

shima Bay, greatly extend the northern limit of distribution of this

species. They are evidently the young of A. macrochir; they differ

from the southern specimens in the much lighter color, as described,

and in the proportions of the head, having the eye larger, the snout

longer, and the postorbital length of head shorter. These differences

are assumed to be due to the difference in size between the northern

and southern specimens, and are well illustrated in the tables of pro-

portional measurements. The specimens from station 5048 are from

91 to 2G8 mm. long, 21 to 72 mm. to anus. A similar specimen, 19

mm. long to anus, was dredged in the Eastern Sea.

Tables of measurements in hundredths of length to anus.

SOUTHERN SPECIMENS.

A Ibatross station
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NORTHERN SPECIMENS.

A Ibatrnss station
Total length, mm
Length to anvs, mm
Length, head
Length, orbit
Width, interorbital
Width, suborbital
Orbit to preopercle
Length, snout
Length , maxillary
Length, barbel
Depth , body
Width, body
Anus to ana"l

Anus to ventral
Ventral to isthmus
Height, second dorsal spine.

.

Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Length, pectoral fin

Length , first pectoral ray . . .

.

Length, second pectoral ray.
Length, third pectoral ray..

.

Length, outer ventral ray....

Length, second ventral ray.

.

Soft rays, first dorsal
Ventral rays
Pectoral rays

5049
385
100
76
23
24
9

34
26
28.5
4
52
29
12
20
20

5049
355

25
9
33
26
27
3.5

50
33
n
18
27.5
39

17
35
44.5

17

34
42.5

5048
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19. HYMENOCEPHALUS STRIATISSIMUS (Jordan and Gilbert).

EynienocepJialus striatissimus Jordan and Gilbert, Bull. U. S. Fish Comm.,

1902 (1904), p. 612, text figure.

Albatross
station.
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Table of measurements in hundredths of length to anus—Continued.

Albatross station ..

.

Total length, mvi.--
Len^th to anus, mm

.

Length, head
Length, orbit

Width, interorbital

.

Orbit to preopercle.

Length, snout
Length, maxillary.

.

Length, barbel

4967
129
44
62.5
25

4967
137
34
63
28
21

34
U.5

4967
127

4967 4967
134 141
35.5

I 36
67 66

4967
131
42

4967
144
35
63
29
20
29
14

36
14

20. HYMENOCEPHALUS LETHONEMUS (Jordan and Gilbert).

Hymenocephalus lethonemus Jordan and Gilbert, Bull. U. S. Fish Comra.,

1902 (1904), p. G15, text figure.

A Ibatross

station.

4918-
4919.

4968.

5059.
5060.
5060.
5067.

General locality.

Eastern Sea
do

Off east coast of Hondo

.

Suruga Gulf
do

.....do
do

Sagami Bay
Uruga Strait

Depth
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TahJe of measurements in hundredths of length to anus.

Albatross station
Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital
Width, suDorbital
Orbit to preopercle
Length, snout
Length, maxillary
Depth, body
Anus to ventral
Ventral to gill membrane
Height, second dorsal spine
Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Length, first pectoral ray
Length, second pectoral ray
Length, third pectoral ray
Length, outer ventral ray
Length, second ventral ray
Gill-rakers, lower limb, second arch.

4919
180+
49.5
67
23

50G0
1122

45
63
20
20
9

30
19

33
40
33.5
37

4919
1 182

50
67
20
20
9

30
22
36
40

4919

177
49
65
19

20
8.5
29
19

34

43

1 A small pseudocaudal developed.

Genus MALACOCEPHALUS Gunther.

MaZacocephalus differs from Lionurus,, and the other genera of the

Coryphaenoidinae with seven branchiostegal rays, in the dentition

and in the profuse branching of the numerous pyloric caeca. Teeth

biserial in upper jaw; miiserial in lower jaw.

21. MALACOCEPHALUS NIPPONENSIS, new species.

Plate 9, fig. 2.

Type-specimen.—460 mm. long (a small pseudocauctal developed),

from Albatross station 4967, off the east coast of central Hondo, at

a depth of 244 to 253 fathoms; Cat. No. 76866, U.S.N.M.

Comparison of specimens from the Hawaiian Islands, Japan, and

the Philippine Islands indicates the presence of three species in the

Pacific Ocean, one in each locality mentioned. Although w^e have no

specimens of M. laevis, the Atlantic species, it seems unsafe to identify

any one of the Pacific species with it, as certain differences appear

in the descriptions. The relationships of the species are indicated

in the following key

:

a\ Snout short blunt and low, its bony tip on a horizontal through lower edge

of pupil
;
preoral length of snout 3.7 in postorbital length of head ; dorsal

rays II, 10 ;
pectoral rays, 16 or 17 ; fins uniformly dusky ; teeth much

stronger than in other species M. species (Philippine Is.).

a^ Snout more pointed and higher, the bony tip on a horizontal through upper

part of pupil
;
preoral length of snout, 2.2 to 2..5 in postorbital length of

head.

b\ Eye less than two-thirds postorbital length of head ; ventral fins uni-

form blacki.sh.

c\ Dorsal rays II, 11 or 12; pectoral rays 17 or 18; ventral fossa (before

anus) triangular, larger; pectoral more than half as long as head.

laevis.
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c". Dorsal rays II, 10; pectoral rays 20; ventral fossa (before anus)

smaller, round ; interorbital wider than eye ; pectoral less than half

as long as head nipponensis.

b\ Eye more than two-thirds postorbital length of head; ventrals with a

light base and a blackish tip ; dorsal rays II, 11 to 13 ; pectoral rays

19 or 20 ; ventral fossa round ; interorbital narrower than eye

;

pectoral half as long as head haioaiiensis.

When compared directly with paratypes of M. haivaiiensis^ the

type of M. nippo7iensis is found to diiler in the following characters

:

The eye smaller, the head longer, especially the postorbital length;

the interorbital wider; the maxillary longer; the snout longer; the

spinules of the scales more numerous, more densely crowded and
shorter ; the soft dorsal rays fewer, 10, instead of 11 to 13 ; and in the

uniform coloration of the ventral fin. These differences are brought

out in the table of measurements, and have been verified in four com-

parable paratypes of 31. hawaliensis.

Nothing can be said of the relationships of M. nipponeTisis with the

species found in the Indian Ocean, and identified with M. laevis by

Alcock ^ and Brauer.^

Dorsal II, 10; ventral, 9; pectoral, 20; 15 scales above lateral line.

Contours of body little arched. Head rather pointed; snout high,

its bony tip above middle of eye
;
preoral length of snout 2.2 in post-

orbital length of head
;
preocular length of snout 0.4 in head ; orbit,

3.25; interorbital space wider than orbit; preopercular angle pro-

duced backward, the angle sharply rounded ; mouth large, the maxil-

lary half as long as head; teeth uniserial in lower jaw, becoming

irregular at the symphysis, and similar to but less strongly curved

than those of the outer premaxillary series, which is the stronger of

the two premaxillary series; the teeth about as in M. hawaliensis, but

much smaller than in the Philippine species, the longest one-tenth as

long as orbit; barbel slender, one-third the orbit; branchiostegals

seven; about nine short, movable, spinigerous gill-rakers on the

lower limb of the outer arch.

Scales small, with numerous (about 20 to 30) small, suberect

spinules arranged in quincunx order in a diamond-shaped patch on

each scale ; these spinules more numerous, more crowded, and shorter

than in either larger or smaller specimens of M. hawaiiensis. An-
terior curve of lateral line low, about 1.5 times as long as the head.

Gular membrane naked; a series of scales on the branchiostegal

membrane over each ray ; inner edge of shoulder girdle mostly scaled,

as in the other Pacific species.

1 Gilbert, Bull. U. S. Fish Comm., 1903 (1905), pt. 2, p. 677, fig. 265.

2Alcocl{, Ann. Mag. Nat. Hist. (6), vol. 4, 1889, p. 398, and (6), vol. 8, 1891, p. 123; A
Descriptive Catalogue of the Indian Deep-Sea Fishes, 1899, p. 119.

^Brauer, die Tiefsee-Fische, p. 270.
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The numerous pyloric caeca are profusely branched. Anus midway
between anal and ventrals. A small, round, naked fossa between

ventrals, its diameter one-fourth that of orbit, separated by a scaly

region from the oval naked area surrounding the anus.

The stomach contained the remains of the eyes of a cephalopod.

First dorsal spine sharp, the second spine 1.45 times as long as

orbit, not greatly strengthened, its anterior edge rounded, separated

by a well marked longitudinal groove from the rest of the spine;

base of first dorsal nearly as long as the snout, about half the inter-

dorsal space. Pectorals nearly half as long as head. Outer ventral

ray as long as orbit, with a short filament.

Color light brown above, silvery on the sides, shading into blackish

on belly. Lining of buccal cavity white; that of branchial cavity

wdiite, with a blackish band just within the narrow whitish border

of the opercular membrane
;
gular membrane blackish ; branchiostegal

membrane gray, punctate; peritoneum sih'ery. Dorsal fins, ventral,

and pectoral Iblack; anal whitish, punctate, and margined with

blackish.

Only the type known.

Table of mcasKrcDients in hundredths of length to anus.

Albatross station
Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital
Width, suborbital
Orbit to preoperclc
Length, snout
Postorbital length, head
Length, maxillary
Length, barbel
Depth, body
Width, body
Anus to anal 2

Anus to ventral
Ventral to isthmus
Height, second dorsal spine.
Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Length, pectoral fin

Length, first pectoral ray....
Length, second pectoral ray.
Length, third pectoral ray. .

.

Length, outer ventral ray . .

.

Length, second ventral ray..
Soft rays, first dorsal
Ventral rays
Gill-raters, lower limb

Type. Paratypes, AL hawaiiensis.

4967
1 406

77

4134
340+
69
85
31

26
10

37
23
35
40.5
13.5
74
44
7.5

17

29

4134
330+

66
84.5
29
28
9

36
24.5
36
40
16

42.5
10
17

4134
285+
53
86.5
31
29
9

39
24
36.

5

42
17

84
39
9
16.5
27

1 A pseudocaudal developed.
2 In the figure of the type of H. hawaiiensis the anus is represented as remote from the anal as in the type

of M. nipponensis.
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Genus LIONURUS Gunther.

Lionurus Gunther, Challenger Reports, vol. 22, Deep-Sea Fishes, 1887, pp.

124, 141.

—

Jordan and Evermann, Fishes of North and Middle America,

vol. 3, 1898, p. 2592 (fllkaHda).

Nezumia Jordan, in Jordan and Starks, Bull. U. S. Fish Com., 1902 (1904),

p. 620.—McCuLLOCH, Records Australian ]Mus., vol. G, pt. 5, 1907, p. 34

{condylura).

IMacruroplus Bleeker, Typi non nulli generici piscium neglecti, Verslagen

en Mededeelingen der k. x\.kademie van Wetenscliappen, Amsterdam,

(2), vol. 8, 1874, p. 369; leased on Macrotirus serratus Lowe, a species

not identified by other authors. Lowe's short description indicates that

his species is probably referable to this genus. If AI. serratus is ever

recognized, and proves to belong to the present genus, the name
Macruroplus must replace Lionurus.

This genus as here characterized is very extensive, including most

of the species of Coryphaenoidinae which have seven branchiostegal

rays. The other genera with seven branchiostegal rays are closely

related to Lionurus. They are: ]\Ialacoce2:)hMus, Mataeocephxilus^

Trachonurus., and Cetonurus. The species of Lionurus vary within

wide limits. On the one hand are species closely resembling Malaco-

cephalus., with a large, subterminal mouth, the maxillaries more than

one-third the length of the head, and other characters indicating a

natural group. These species are as follows: L. lucifer, L. nigro-

mffculatus, L. atherodon, L. petersoni^ L. occidentaUs., L. garmani, L.

ctenomelas, L. misal'ia., and L. ma(yfonema. On the other hand is a

series with a small mouth, the maxillaries being decidedly less than

one-third the length of the head (except in L. stelgidolepis) . At one

end of this series of small-mouthed forms are the more typical species,

such as L. hairdii, L. aequaUs, and L. sclerorhynchus., with conical

projecting snout and slender form, with the ventrals containing but

few rays and located below the pectorals, and with the origin of the

anal behind the first dorsah At the other end of the series are species

in which some or all of the following modifications are shown : An-

terior profile of snout subvertical; form robust; base of first dorsal

oblique; ventrals far anterior to pectorals; origin of anal under first

dorsal base; and the ventrals Avith an increased number of raj^s. Two
species, L. parvipes and L. cefo7iuropsis, are evidently related to

Cefonurops, as discussed in detail in the description of L. cetonu-

ropsis. Five sj^ecies with smooth scales are grouped in the subgenus

Lionurus., as originally proposed by Giinther. Generic rank is not

assigned them because the group is characterized only by the smooth

scales (a character which may haA'e been independently derived in the

different species). Moreover, the scales of the head are spinigerous

in L. liolepis.

The dorsal spine is smooth or weakly armed in the subgenus Lionu-

rus. All the species of Lionurus with rough scales are provisionally
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referred to the subgenus Nezumda, which was originally proposed to

include species with an increased number of ventral rays. But the

ventral rays vary in different species, with all intermediate numbers,

from 5 to 17.

22. LIONURUS GARMANI (Jordan and Gilbert).

Coryphaemides garmani Jokdan and Gilbert, Bull. U. S. Fish Comm., 1902

(1904), p. 610, text fig.—Fkanz, Abh. math.-pliys. kl. k. Bayer. Akad.
der Wissensch., vol. 4, Suppl. Bd. 1, 1910, p. 26.

—

Jordan and Thomp-
son, Mem. Carnegie Museum, vol. 6, pt. 4, 1914, p. 306.

Albatross
station.
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"with dark brown chromatophores, similar to those covering the pos-

terior sides of L. misakia, but finer.

Table of measurements in hundredths of length to anus.

A Ibatross station
Total length, mm
Length to anus, mm...
Length, head
Length, orbit
AVidth, interorbital. .

.

Width, suborbital
Orbit to preopercle. .

.

Length, snout
Length, maxillary
Length, barbel
Depth, body
Width, body
Anus to anal
Anus to ventral
Ventral to isthmus

—

Height, second dorsal
spine

Height, third dorsal
ray

Length, first dorsal

Interdorsal space
Height, second dorsal

.

Length, pectoral
Length, first pectoral
ray

Length, second pec-
toral ray

Length, outer ventral
ray

Length, second ven-
tral ray

Scales, above lateral

line ,

Soft rays, first dorsal.

.

Ventral rays ,

Pectoral rays
Serrations, dorsal
spine

Gill-rakers, lower
limb, second arch...

5054
1255
53.5
85.5
30.5
25.5
11

36
23
40
23
Tfi

40
17.5
11

41

26.5
59

5059
1272

53.5
85.5
31
25.5
10.5
38

12
9-8

20

5059
282

10.5
37.5
27
43

23
72
40
16
13

43

247
49
87
30
27
10.5
35
23
40
23

74
38
17
13

42

5066
232
45
86
31

27
10

37
23

39
25

77
37
16
13

43

Paratypes,
Sagami Bay.

7.5
48

3

37.5

34

1 A pseudocaudal developed.

23. LIONURUS MISAKUS (Jordan and Gilbert).

Corijphaenoidcs misakius Jordan and Gilbert, Bull. U. S. Fish Comm., 1902

(1904), p. 611, text fig.

—

Jordan and Thompson, Mem. Carnegie Mus.,

vol. 6, pt. 4, 1914, p. 306.

Macrourus asper Jordan and Thompson, Mem. Carnegie Mus., vol. 6, pt. 4,

1914, p. 306, pi. 38, fig. 2 (not Coryphaenoides asper Giinther).

A single small specimen of this well-marked species is included in

the present collection. The data for this specimen have been unfor-

tunately lost. It is smaller than the type-specimens and differs from

the type in several proportions, as shown in the table. These differ-

ences are doubtless due to the difference in size.

Shoulder girdle with cycloid scales near margin of inner edge.
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Table of measurements in hundredths of length to anus.

Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital
Width, suborbital
Orbit to preopercle
Length, snout
Length, maxillary
Length, barbel
Depth, body
Width, body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine
Height, third dorsal ray
Length, first dorsal base

—

Interdorsal space
Length

,
pectoral

Length, outer ventral ray.

.

Length, second ventral ray.
Soft rays, first dorsal
Ventral ravs

Type.

10
38.5
21.5
35
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Table to show the variation, with size, of the mimber of spiniiles

on the second dorsal spine, and of the average number of spinous

ridges on the scales

:

Total
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Table of measurements in hundredths of length to anus.

A Ibatross station
Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital
Width, suborbital
Orbit to preopercle
Length , snout
Length, maxillary
Length, barbel
Depth, body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine.
Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Length, pectoral
Length, outer ventral ray...
Length, second ventral ray.
Scales, above lateral line
Serrations, dorsal spine
Gill-rakers, lower limb

5007
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located farther forward than usual, the maxillary scarcely extending

to the vertical from front of pupil. Teeth rather coarse, in moderate

bands on jaws, the outer premaxillary series enlarged. Barbel

slender, two-thirds as long as the orbit. Branchiostegals 7. About

7 tubercular gill-rakers.

Eleven scales from origin of second dorsal to lateral line, excluding

the lateral line scale. Scales round, with prominent concentric striae,

armed with one to five long, slender, recumbent spinules (the number

of spinules would probably be greater in larger specimens). The

scales on the head and belly are smaller than on the sides. Lateral

line rising anteriorly, forming a high curve, as long as the snout plus

the orbit. Gular and branchiostegal membranes and inner edge of

shoulder girdle naked.

First dorsal spine short, triangular, compressed; the second spine

rather robust, broken in the type, the remaining portion, a little

longer than the postorbital length of the head, with ten sharp serra-

tions, which are small near the base of the spine ; base of first dorsal

about as long as the snout, equal to the interdorsal space; second

dorsal low, little more than half as high as the orbital diameter; anal

nearly three times as high as the second dorsal, its origin below the

middle of the first dorsal base; pectoral 1.4 in head, inserted midway

between the verticals from the origin of the dorsal and the insertion

of the ventral ; outer ventral ray with a filament reaching the eighth

anal ray, the second ray extending about to origin of anal; ventral

inserted anterior to the vertical from the origin of the first dorsal a

distance nearly equal to the interorbital width.

Anus far forward, its distance from the base of outer ventral ray

about tw^o-thirds its distance from origin of anal; distance from

ventral base to isthmus equal to orbit, about 0.9 the distance between

the origin of the anal and the base of the ventral. A large naked area

about anus, extending forward to between ventrals.

'Bodj light brown, shading into blackish on belly; branchiostegal

membranes brownish black ; gular membrane and opercle with dark

punctulations. First dorsal, pectoral, and the bases of a fcAV of the

anterior anal rays, dusky ; ventral blackish, except for the light tips of

the rays, including the filament ; second dorsal and anal light. Buccal

cavity light, a little dusky on roof of mouth, and just within the

mandibular series of teeth : branchial cavity dusky under the opercles,

with a narrow whitish border on the edge of the branchiostegal mem-
branes, whitish on the membrane covering the hyoid a':'ch; isthmus

silvery, with large punctulations; peritoneum silvery, mottled with

brownish.

This species is apparently not closely related to any East Indian or

Japanese species, but closely approaches two Hawaiian forms: L.
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ecfeTies (Gilbert and Cramer)/ from which it differs in the lighter

color and much smaller eye (2.4 in head in L. ectenes) ; and L.

hehetatus (Gilbert),^ from which it differs in the color, lacking the

cross-bars, and in the fin formula (D. II, 12; V. 8; P. 24, in Z.

hehetatus).

(Darus, from " Dara," the Japanese name of certain Macroiiroid

fishes.)

26. LIONURUS SPINOSUS, new species.

Plate 10, fig. 2.

Type-specimen.—280 mm. long, from Alhatross station 4915, in the

Eastern Sea ; depth, 42T fathoms; Cat. No. 76868, U.S.N.M.
Dorsal II, 10; ventral, 8; pectoral, 21.

Dorsal contour slightly and gently curved from tip of snout to

origin of dorsal; base of first dorsal only moderately oblique; width
of body over pectoral bases 1.8 in head ; width of tail, near middle of

its length, one-third its depth.

Head firm, the sensory canals little developed. Snout conic, its

preocular length 3.4 in head, preoral length equal to diameter of

orbit; a scaleless groove behind anterolateral margin of snout be-

tween the lateral and the terminal tubercles; a groove above the

scale-row of the suborbital ridge; terminal tubercle strong, double,

each half with about six rows of strong spines, arranged on a hemi-

spheric base ; lateral tubercles, and the margin of the snout between
the tubercles with similar but smaller spines. Margin of preopercle a

little curved, nearly vertical, its angle rounded ; a triangular portion

of the interopercle visible behind the preopercle; no ridges except

the suborbital, which is little oblique and extends to below posterior

margin of pupil. Orbit round, 3.7 in head. Least interorbital width,

above middle of pupil, one-fourth length of orbit; least suborbital

width 2.2 in orbit. Mouth wide, the maxillary as long as the snout,

extending to below posterior margin of pupil. Teeth in wide villi-

form bands in jaws, the outer premaxillary series consisting of

enlarged teeth, larger than usual in Lionurus., the longest 0.15 the

length of orbit. Barbel slightly more than half as long as orbit.

Seven branchiostegals. Seven tubercular gill-rakers on the lower

limb of the outer arch.

Eight scales in a series from origin of second dorsal to the lateral

line, not including the lateral line scale. Scales with long retrorse

spinules, arranged in quincunx order, the longest frequently extend-

ing beyond the scale a distance -equal to one-third the width of the

scale. Those anterior to the dorsal and on the head (excepting the

^ Macrourus ectenes Gilbert and Cramer, Proc. U. S. Nat. Mus., vol. 19, 1897, p. 423,
pi. 44, fig. 1 ; Gilbert, Bull. U. S. Fish Comm., 1903 (1905), pt. 2, p. 667.
^Maerourus heletatus Gilbert, Bull. U. S. Fish Comm., 1903 (1905), pt. 2, p. 671,

fig. 262.
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opercular regions) with shorter, stronger, and more numerous spines

;

under side of head completely naked ; inner edge of shoulder girdle

naked; nasal fossa naked, its longer axis horizontal, 0.4 that of orbit;

nostrils without raised edges. Lateral line rising anteriorly from

below origin of second dorsal in a low convex curve.

First dorsal spine short, but comparatively well developed, its

anterior portion conic, separated by a groove from the posterior por-

tion, which is lower and much more compressed than the anterior

portion ; the second spine very long and slender distally, its length

exceeding that of head by a distance equal to length of snout,

armed with 16 widely and irregularly spaced serrations ; base of first

dorsal about as long as snout, 1.2 in interdorsal space; pectoral

pointed, half as long as head ; outer ventral ray with a filament ex-

tending to the seventh anal ray, the second ray extending to between

anus and origin of anal.

Anus nearly midway between origin of anal and a line joining the

ventral bases, preceded by a black naked area, which extends for-

ward in a triangular shape to between ventrals. The anterior end of

this scaleless area is occupied by a small round area covered with

papillae. This structure is evidently homologous with the ventral

fossa mentioned in the descriptions of other species.

Light brown on back and sides of trunk, and on tail ; shading into

black on belly. Branchiostegal membrane grayish-brown; gular

membrane and under side of snout dusky; lining of buccal,

braanchial, and abdominal cavities black; no lighter margin on the

branchiostegal membrane. Dorsal spine, and proximal half of soft

rays of first dorsal blackish, the distal half of the soft rays white

;

second dorsal light ; ventral black
;
pectoral and anal dusky.

Measurements of the type in hundredths of length to anus (64.5

mm.) : Length of head, 73 ; length of orbit, 20 ; least interorbital width,

15.5; least suborbital width, 9; distance between orbit and preoper-

cular margin, 24 ; length of snout, 22 ; length of maxillary, 22 ; length

of barbel, 10 ; depth of body, 56 ; width of body over pectorals, 39

;

distance from center of anus to origin of anal, 13.5 ; anus to base of

outer ventral ray, 16.5; base of outer ventral ray to isthmus, 26;

height of second dorsal spine, 96.5 ; height of third dorsal ray, 68

;

base of first dorsal, 22 ; interdorsal space, 27 ; height of second dorsal,

9 ; height of anal, 20 ; length of pectoral, 37 ; length of outer ventral

ray, 40; length of second ventral ray, 22.

Z. spinosus differs from the following species, L. proximus^ in tlie

naked under side of the head ; longer dorsal spine ; longer spinules

on scales ; longer teeth in the outer premaxillary series ; and in numer-

ous other details.

Only the type Iniown.
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27, LIONURUS PROXIMUS (Smith and Radcliffe).

Macrourus proximus Smith and Radcliffe, iu Radcliffe, Proc. U. S. Nat.

Mus., vol. 43, 1912, p. 119, pi. 26, fig. 2.

Macrourus nasutus Jordan and Gilbekt, in Jordan and Starks, Bull. U. S.

Fish Comm., 1902 (1904), p. 618 (the specimen from off Izu; not

CorypJiaenoides nasutus Gtinther).

Albatross
station.

General locality.
Depth
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The spinules of the scales are in quincunx order, increasing in num-

ber with age, becoming densely crowded in the adult. The individual

spines vary in shape in different specimens, being either conic or

hastate.

Inner edge of shoulder girdle almost completely naked.

Pyloric caeca long and slender, nearly as long as postorbital length

of head, 24 and 29 in number in two Japanese specimens counted.

Color dark brown; the entire abdominal region blackish; perito-

neum silvery, with brown spots.

Table of meastiremcnts in hiindredihs of length to anus.

Japan.

Pliilippine Islands.

Type. Paratypes.

Albatross station
Total length, mm
Length to anus, mm
Length, head
Length, orbit
Width, interorbital
AVidth, suborbital
Orbit to preopercle
Length, snout
Length, maxillary
Length, barbel
Depth, body
Width, body
Anus to anal
Anus to ventral
Ventral to istlunus
Height, second dorsal spine.

.

Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Length, pectoral
Length, first pectoral ray
Length, second pectoral ray .

.

Length, third pectoral ray. .

.

Length, outer ventral ray
Length, second ventral ray. .

.

Scales, above lateral line

Soft rays, first dorsal
Ventral rays ,

Pectoral rays
Serrations, dorsal spine

ilzu
312+
69
79
20
16
11

29
23
25
17.5
52
38
26
24

30
62
56
19.5
31
41
5.5

34
40.5

7
9

10-8
20
13

4977
2 216

66.2
71

21

17

n
26.5
21
23
16
56
35
23
15
27
66.5
61
20.5
26
37
4

29
34

4915
226
49.7
73
20
15

10
26
22
21

11

29
17

16

4968
124+
32.5
76
28.5
18.5
10
24
23.5

12
44
23.5
20
18

77
74

21
14

10
29
22
25
15

60
29
17

15

30.5
C9
62
23
27.5
4L5

5201
249
55
76
22
17.5
11

27.5
22.5
24
13
56

5527
210
55

17
14

28
74
67.5
22.5
34
40

28. LIONURUS CETONUROPSIS, new species.

Plate 11, fig. 1.

This interesting species is very close to a Philippine species, L.

parvipes (Smith and Radcliffe).^ These two species are apparently

related to Cetonurus, as their common characters indicate. Among
these may be mentioned the following: Body rather robust; snout very

high and broad, intermediate in form between typical Lionurus and

Cetonurus; suborbital ridge comparatively well marked; scales small,

hispid with suberect spinules, much as in Cetonurus; external groove

1 Izu, Japan ; a specimen sent to Stanford University from the Imperial University ; No.

8002, Fish Collections, Stanford TTniversity (see synonomy).
"A pseudocaudal developed.
3 lYoc. U. S. Nat. Mus., vol. 43, 1912, p. 124, pi. 28, fig. 1.
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along lateral line somewhat interrupted ; bones of head rather soft,

intermediate in condition between Lionurus and Cetonu?'us. These
species have 5 or 6 ventral rays, while all other species of Lionurus

and of Cetonurus have 7 to 17.

Type-spemmen.—A mature female, 58 mm. long to anus; Alhatross

station 5084; 918 fathoms; off east coast of Hondo; Cat. No. 76869,

U.S.N.M.

Dorsal, II, 9 ; ventral, 6 ;
pectoral, 18 ; 11 scales between lateral line

and origin of second dorsal.

Body more robust than in L. parvipes^ the depth below origin of

dorsal 1.25 in head; trunk more compressed than usual, the width

across pectoral bases 2.4 in head; tail slender, and less strongly com-
pressed than usual, rather sharply constricted behind anus; depth

2.7 in head at a point twice length of head from tip of snout; width

of tail about half its depth anteriorly, two-fifths its depth poste-

riorly; first dorsal base oblique; sides of head vertical and nearly

parallel behind anterior margin of orbit; anterolateral angles of

snout prominent, on a vertical passing slightly in front of tip of pre-

maxillary, and on a vertical passing through upper part of pupil;

distance between lateral angles slightly greater than the inter-

orbital width, and nearly equal to length of snout; snout 2.59

in head, broadly triangular before the lateral prominences, the

terminal angle, viewed from above, being 110 degrees; tip of

snout high, on a horizontal passing between the pupil and the

upper orbital margin; preoral length of snout 3.9 in head, equal

to vertical depth of snout above tip of premaxillaries ; suborbital

ridge distinct, curved, and oblique, its length 2.25 in head, both
its ends free, not extending to preopercle nor lateral prominence of

snout; free margin of preopercle not adnate, extending downward
and backward to the evenly curved angle ; in no place entirely over-

lapping the subopercle or interopercle, leaving a narrow margin of

interopercle visible; preopercular ridge strongly produced back-

ward in a semicircular form, its upper vertical portion, above the

curve, short, 1.6 in orbit; orbit nearly round, its longitudinal diameter

4 in head ; interorbital convex, 3.1 in head ; suborbital angulated at

ridge, its least width 1.8 in orbit; mouth oblique, the maxillary ex-

tending to below anterior third of pupil; teeth in bands on jaws, the

outer premaxillary series slightly enlarged ; barbel slender and short,

4.5 in orbit; nostrils in an oval naked fossa, one-third as long as orbit;

the posterior margin of the small circular anterior nostril elevated;

scaleless groove parallel to anterolateral margin of snout, scarcely

developed; head soft, the sensory canals comparatively greatly de-

veloped. Branchiostegals 7; 9 tubercular gill-rakers on lower limb

of second arch ; slit before first arch constricted, 2 in orbit, slit behind
fourth arch, 3.
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Scales small ; those along base of vertical fins not enlarged ;
spi-

nules curved, siiberect, in quincunx order, 10 to 15 on each scale on

sides of trunk; scales of head irregular, their boundaries rather

difficult to determine, their spinules erect, becoming stronger on

snout, but there are no spinous tubercles; under side of head com-

pletely scaled; gular and branchiostegal membranes, and anterior

part of mandibles, naked ; inner edge of shoulder girdle completely

naked. Lateral line with a very short anterior arch, one-fourth as

high as long, its length 2.25 in head.

Distance from occiput to origin of dorsal 2.15 in head. First dorsal

spine broadly triangular, compressed, sharp, with an indistinct lon-

gitudinal groove; the second spine 1.6 in head, its anterior edge

trenchant, armed with strong, widely spaced serrations, 6 on proxi-

mal two-thirds of spine, about 10 in all; last four dorsal rays un-

branched ; length of first dorsal base half the interdorsal space, and

equal to distance between lateral and terminal angles of snout; sec-

ond dorsal low. Origin of anal slightly behind vertical from end of

first dorsal. Pectoral pointed, 1.95 in head, the rays slender ; base of

pectoral in front of origin of dorsal. Ventral small, with six weak

rays, the outer one with a short slender filament which reaches to

anus; ventral inserted anterior to pectoral and anterior to end of

opercle.

Distance from center of anus to origin of anal less than usual in

Lionvrus, being only half the distance from the anus to base of

outer ventral ray. Anus surrounded by a black naked area, two-

thirds as long as orbit ; no other naked areas on breast.

Color in alcohol light brown on back and sides, shading into bluish

black on belly; head gray, with a large blackish opercular patch;

branchiostegal membranes black, without a light inner margin
;
gular

membrane and lips blackish; lining of buccal, branchial, and ab-

dominal cavities black.

L. cetonuropsis differs from Z. parvipes in the shorter dorsal spine

(length 0.51 of length to anus, instead of 0.58 to 0.61), with fewer

stronger serrations; the much lighter color, especially of the head

and fins, which are pale instead of dusky; the weaker spinules on

the scales; the somewhat stronger dentition; the shorter, blunter

head; the narrower suborbital (0.115, instead of 0.13 to 0.16 of length

to anus). These differences have been verified in each of the six

Philippine specimens of L. parvipes.
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One young specimen!, in poor condition, 20 mm. long to anus, was
dredged with the type.

TaUe of measurements in hnndredtlis of length to amis.
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young (see tables) ; teeth in moderate villiform bands in jaws, the

outer premaxillary series not enlarged; orbit one-fourth length of

head, with an irregular outline; least suborbital width 2.2 in orbit;

distance from orbit to margin of preopercle equal to interorbital

width; no prominent ridges nor tubercles; interopercle widely ex-

posed, in no part covered by preopercle; posterior margin of an-

terior nostril elevated and forming a w^ell-marlced flap ; barbel shorter

than pupil ; branchiostegals, 7 ;
gill-rakers tubercular

;
gill slit before

first arch half length of orbit, about as wide as the slit behind the

fourth arch.

Fourteen pyloric caeca about as long as the snout.

Five scales between middle of first dorsal and lateral line, 6 below

origin of second dorsal (not including the lateral line scale) ; 25

from lateral line to origm of anal. Those along anterior portion

of dorsal and anal bases enlarged. Scales diamond-shaped and

nonimbricate, each with 10 to 16 large, suberect spinules, strongest

on a series of scales along the bases of the vertical fins. Lateral line

forming a low, convex curve anteriorly. A naked area behind pec-

toral, extending upwards and forwards. Eami of mandibles, the

gular membrane, and the anterior part of branchiostegal membranes

scaled; a single scale located on the branchiostegal membrane on

each side, opposite the upper angle of interopercle (also present in

the smaller specimen, 225 mm. long) ; a few extending on base of

second dorsal spine, surrounding the first spine; inner edge of

shoulder girdle completely naked.

First dorsal spine almost concealed; the second entirely smooth,

slender, rounded on its anterior edge, its length 1.6 in head; last

three dorsal rays unbranched; base of first dorsal 1.3 in orbit, 1.6

in interdorsal space; height of second dorsal rays about half the

orbit. Longest anal rays 3.5 in head. Length of pectoral 2.25.

Filament of outer ventral ray reaching to fifth anal ray, the second

ray nearly reaching anal; ventral inserted below first dorsal base,

further back than usual.

Distance from anus to base of outer ventral ray equal to orbit,

twice that from anus to anal; distance from ventral to isthmus 1.7

in head. Area between ventrals and anal naked.

Body dark brown ; fins, belly, and lining of buccal cavity dusl^y

;

lining of branchial cavity black, without a light maro-in on opercular

membrane
;
peritoneum black.

A smaller specimen, 225 mm. long, 51 nun. to anus, from Albatross

station 4971, in 649 fathoms, off the east coast of central Hondo,

differs from the larger specimen, just described, as follows: snout 1.2

in orbit ; maxillary reaching to below middle of pupil ; teeth coarser

;
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orbit 3.3 in head; nostril flap shorter; 4 to 6 spinules on scales of

body; an additional naked area, as in T. senflpeUis,'^ the Hawaiian
species, located at the upper angle of the preopercle ; second dorsal

spine half as long as head; base of first dorsal 1.3 in interdorsal

space. A still smaller specimen, 131 mm. long, 26 mm. to anus, also

from station 4971, has only 1 to 4 spinules on the scales; the teeth

coarser ; and the opercle with a sharp but weak spine at the end of

each limb.

Giinther's short description evidently errs in stating that the sec-

ond dorsal begins immediately behind the first, and the mouth is

probably described and figured too small.

T. villosus differs from T. sentipellis, the Hawaiian species, in

having the gular membrane scaled, and in certam proportions, as

indicated in the following table

:

Tabic of measurements in hundredths of length to anus.
*
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of the Kermaclec Islands, at a depth of 520 fathoms. It differs from

Giinther's description in the larger eye, 4 to 4.5, instead of less than

5, in head, more than half the postorbital length of head ; in the less

sudden constriction of the tail from the trunk ; in the smaller mouth,

the maxillaries not extending beyond eye ; and in the distinct serra-

tions of the dorsal spine. Giinther's figure shows the ventrals nearly

twice as long as the orbit, while they are less than half the orbit in

C. rohustus. The Japanese species is also very close to the Atlantic

species, C. glohiceps Vaillant,' but differs from a specimen referred

to that species from the east coast of South America in the absence

of enlarged scales along the anterior base of anal ; in the squamation

of the gular membrane, which is naked in the Atlantic specimen ; in

the more numerous and much stronger spinules on the scales, espe-

cially on the enlarged scales along the dorsal base ; in the absence of

an areji with enlarged scales near origin of anal ; and in the more

widely spaced scales on the head. Its relationships with the Atlantic

species, C. 7nicroi-)s Yaillant,- are unknown.

Tijpe-specimeTi^-more than 285 mm. long (tip of tail broken), 765

mm. to anus ; dredged at a depth of 649 fathoms off the east coast of

central Hondo, at Albatross station 4971. Cat. No. 76870. U.S.N.M.

Dorsal, II, 9 ; ventral, 10
;
pectoral, 17.

Body robust, very deep, and strongly compressed, especially com-

pressed toward the belly. Depth of body over base of ventrals, 1.22

in head; under origin of dorsal, 1.3; over fifteenth anal ray, 2.5; at a

vertical twice length of head behind tip of snout, 3.9. Width of body

over base of pectorals, 3 in head; just behind pectorals, 4.65; width

one-third the depth of the slender tail, measured behind the robust

anterior portion. Dorsal contour rising in an even curve to origin

of first dorsal, the base of which is oblique, the anterior end being

higher than the posterior end by a vertical distance half as long as

the base of fin.

Sides of head vertical, without projecting ridges; anterolateral

angles of snout prominent, slightly anterior to a vertical from front

of premaxillaries, and on a horizontal passing through eye between

pupil and upper orbital margin ; distance between lateral angles and

eye 1.8 in orbit; distance between lateral angles greater than the

interorbital width or the length of the snout, equal to postorbital

length of head ; snout broadly triangular in front of lateral angles,

its preoral length equal to its preocular length, 3 in head; the tip

of snout on a horizontal passing through upper margin of orbit;

orbit nearly round, 4 in head, 1.6 in postorbital length; inter-

1 Maerurus gloMceps Vaillant. in Filhol. La Nature, No. 560, Feb. 23, 1884, p. 199.

Hi/menocephalus crassiceps Vaillant, Expert. Sci. du Travailleur et du TaUsman, Pois-

)ns, 1888, p. 214, pi. 20.

Hymenocephalus gloticeps Vaillant, idem., p. 386.

2BuU. Mus. Monaco, No. 41, 1905, p. 3; name only.
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orbital wide, 2.5 in head, its sides parallel; least suborbital width
1.25 in orbit, its ridge bluntly angulated transversely^, horizontal
below posterior half of orbit, rising abruptly anteriorly toward
anterolateral rostral angle; margin of preopercle evenly curved,
almost completely adnate to subopercle and interopercle, which it

fails to cover at any point; preopercular ridge produced back-
ward as a semicircular arch, the chord of which is contained 1.25

in orbit. Mouth oblique, the maxillary extending to below middle
of eye, 3.75 in head. Teeth small, confined to anterior half of jaws;
the premaxillary band narrow, the outer series scarcely enlarged;
the mandibular band very narrow, not more than two or three
scales deep at any point; barbel short and slender, 0.15 of the orbit;

nostrils in a round naked fossa, about one-third as long as orbit;

scaleless groove parallel to anterolateral margin of snout very nar-
row, but distinct. Branchiostegals 7; gill-rakers tubercular; gill

slit before first arch, and that behind fourth arch, each about one-

third as long as orbit.

Pyloric caeca very short, only half as long as orbit, 9 in number in

a paratj'pe.

Scales small, 14 in a series from origin of second dorsal to lateral

line, 38 from anal origin to lateral line; scales in rather irregular

series on body, nonimbricate on the head. Those on the body bear
long, curved, and suberect spinules arranged in quincunx order, 5 to

12 on each scale on trunk, about 5 on each scale on head, similar to

those on body. Terminal tubercle of snout comparatively weak,
rounded, armed with conic spinules; lateral tubercles indistinct.

A series of enlarged scales along base of second dorsal, armed with
very strong spinules. Lateral line with the external groove obso-

lescent or concealed, opening through a series of widely spaced
black papillae extending along middle of tail, slightly rising ante-

riorly, but not forming an arch, a line of similar papillae extending
from origin of lateral line backward near dorsal base; scattered

papillae near anal base; one constantly present, located vertically

below origin of dorsal a distance contained 2.5 times in orbit; a
series of papillae extending forward from first dorsal on each side,

near dorsal contour. Median line of gular membrane scaled;

branchiostegal membrane naked ; imier edge of shoulder girdle com-
pletely naked.

First dorsal spine small but sharp, without a longitudinal groove,
the anterior edge rounded ; second spine rather strong at base, fila-

mentous at tip, about half length of head, its anterior edge trenchant,
and armed with 21 small, procumbent serrations (stronger in some
of the paratypes) ; base of first dorsal 1.9 in interdorsal space, 1.3

in orbit; second dorsal low, the longest rays 3 in orbit Origin of

36399°—Proc.N.M.vol.51—It! 14
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anal scarcel}^ behind end of first dorsal. Pectoral 2.6 in head (in

a paratype), inserted below first dorsal. Outer ventral ray scarcely

filamentous, just reaching anus, 1.33 in orbit; ventral inserted

anterior to end of opercle.

Anus less removed from anal than usual in the group of genera

to which Cetomirus belongs; distance from center of anus to origin

of anal one-third its distance from base of outer ventral ray; dis-

tance from ventral to isthmus equal to length of orbit. A naked

area, two-fifths as long as orbit, surrounding anus, and extending

to anal fin ; no other naked areas on breast.

Color of body light brown, shading into blackish on belly; head

grayish; opercles, lips, and mandibles dusky; gular and branch-

iostegal membranes black; lining of buccal and branchial cavities

black, without light margins; peritoneum black.

Four paratypes from Albatross station 4971, at which the type

was dredged, and one small paratype from station 4973, near the

type locality at a depth of 600 fathoms.

Tabic of mcasumnenfs in hundredths of length to anus.

Type. raratypes.

Albatross station
Total length, mm
Length to anus, mm
Length, head
Length,orbit
Width, interorbital

Width, suborbital
Orbit to preopercle
Length, snout
Length, maxillary
Length, barbel
Depth, body
Width.body
Anus to anal
Anus to ventral
Ventral to isthmus
Height, second dorsal spine. .

.

Height, third dorsal ray
Length, first dorsal base
Interdorsal space
Length, pectoral
Length, outer ventral ray
Length, second ventral ray
Scales, above lateral line

Soft rays, first dorsal
Ventral rays
Pectoral rays
Serrations, dorsal spine

4971
285+
76.5
78
22.5
30
20
33
27
21.7

64

25
5
17
20
3S
40
14

26.5

4971
279+
77.7
80.2
20.7
31
21.6
34.2
29
23
3.5
60
26
6.5
16

23

40

4971
2S8+
76
81
23
32
22.5
34.3
27
24.5
2.3
62
29

15.5
27.2

4971
265+
62
79
22
31
22.5
33
30
25
3.5

60.5
27.5
6.5
17
22
42

15.5

19
14

10
10-9

4971
252+
57.2
85.5
23.5
33.5
24.5

19
21.5
46

4973
116+
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DETAILED LIST OF STATIONS.

ABBREVIATIONS AND SYMBOLS.

* Signifies depth as shown by chart, when no sounding was made.
** Signifies character and depth of bottom, as obtained by sounding at previous station..

The character of the bottom is expressed by the following abbreviations

:

bk black.

bl blue.

br brown.
br.-gn brownish-green.
brk broken.
C clay.

Co coral.

crs coarse.

dk dark.
fne fine.

For foraminifera.

G gravel.

Glob globigerina.

gn green.

gn.-br greenish-brown.

gn.-gj' greenish-gray.

gy gray.

hrd hard.
lav lava.

M mud.
Oz ooze.

P pebbles.

R rock.

rky rocky.

S .sand.

Sh shells,

sml .small.

Sp specks.

St stones.

vol volcanic.
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1. BaTHYGADUS GARRETTI. (PAGE 151.) FROM THE TYPE.
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2. Squalogadus modificatus. (Page 156.) From the Type.
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2. Malacocephalus nipponensis. (Page 189.) From the Type.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 51 PL. 10

U^«U-

1. LiONURUS DURus. iPage 197.) From the Type.

v^^^^^^^^^^^

2. LiONURUS SPINOSUS. (PAGE 199.) FROM THE TYPE.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 51 PL. 11

1. LioNURUs CETONUROPSis. iPage202.) From the Type.

E-^

^-.
«'
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NEW AND LITTLE-KNOWN HETEROPTEROUS HEMIP-
TERA IN THE UNITED STATES NATIONAL MUSEUM.

By E. Bergroth.

Of Jamsn, Finland.

The following notes and descriptions of new genera and species

present the results of my studies of a miscellaneous collection of

exotic Hemiptera Heteroptera kindly forwarded to me for examina-

tion by the authorities of the United States National Museum.

Family PENTATOMIDAE.

Subfamily Halyinae.

SPUDAEUS GLAUCUS. new species.

Glabrous, glaucous-green, dorsum of abdomen bluish black, venter

straw-yellow with a sharply defined sublateral longitudinal black

band including the stigmata and reaching from the base of the venter

to near the apical margin of the last segment. Body above, under-

side of head, and pleurae remotely and irregularly puctured with

black, still more remotely so toward base of head and in the tri-

angular basal area of the scutellum
;
pronotum with four subtriangu-

lar pale browmish more thickly punctured basal spots, and scutellum

with a similar oval thickly punctured brown spot at the lateral

margins not far from the base ; corium more finely and more irregu-

larly punctate than the rest of the upper side; connexival segments

more strongly and subconfluently punctate near their base; venter

smooth, very slightly strigulose toward the lateral margins. Head
as long as pronotum in the middle, with a strongly punctured, partly

cupreous, partly brassy-green spot between ocelli and eyes; ocelli

three times more distant from each other than from eyes; rostrum

reaching base of fifth ventral segment, apical half of its last joint

blackish; first two antennal joints streaked with brown on the outer

side, the first slightly passing apex of head, third half as long again

as second, black except at base (last two joints wanting). Pronotum

Proceedings U. S. National Museum, Vol. 51—No. 2150.
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^Yith the lateral margins sinuate a little behind the middle and

slightly rounded between the sinuosity and the apical angles, lateral

angles produced into a moderately long acute spine directed straight

outward and black above except the anterior margin. Scutellum

with an obovate black impresison at the basal angles. Propleurae

and mesopleurae with a punctured aeneous-green spot at the

base of the acetabula. Hemelytra slightly passing apex of ab-

domen, cerium reaching apical margin of penultimate connexival

segment, membrane pale grayish testaceous with the interior basal

area black and a curved brownish fascia behind the middle, veins

piceous. Abdomen with the black sublateral ventral bands brassy

at the base, fifth male ventral segment in the middle scarcely half

the length of the fourth, sixth segment a little shorter than the three

preceding ones taken together. Legs pale glaucous, femora dotted

with black toward apex, tibiae with the keels of the upper side and

the apex black (fore legs and all tarsi wanting in type).

Length.—Male, 16 mm.
Type.—Q.^i. No. 20141, U.S.N.M.

British New Guinea (Moroka, 3,500 feet, A. S. Anthony). Allied

to &. variabilis Tryon, but smaller, not pubescent (except very

slightly on the venter), differently colored, much more sparingly

punctured, and with longer rostrum.

COENOMORPHA AMPLA, new species.

Dull ochraceous, rather densely but irregularly punctured with

fuscous black. Head as long as the pronotum in the middle, longer

than broad, subparallel between the eyes and the anteapical angle

of the juga ; basal part above, as far as a little beyond the eyes, with

six subimpressed longitudinal lines, the outermost on each side being

broader, inclosing the ocellus, and emitting a branch to the eyes;

clypeus and its basel continuation bordered w^ith a black punctulate

line; each jugum with two rather broad subimpressed lines; all

impressed lines of the head black and thickly punctulate, their inter-

spaces and the clypeus impunctate and a little elevated ; apical angles

of juga approximated over the tip of the clypeus; under side of

head thickly punctulate with black, except the bucculae and a vitta

between the inferior margin of the eyes and the base of the antennae;

rostrum somewhat passing base of fifth ventral segment, fuscous

beneath except at apex of third joint, last joint piceous; antennae

pale castaneous, base of the first three joints narrowly ochraceous,

second and third joints of equal length '(last two joints missing).

Pronotum two and one-half times broader than its median length,

anteriorly depressed between the somewhat elevated cicatrical areas

;

immediately within the medially very slightly sinute lateral margins
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with a densely punctate black vitta, the posterior half of which is

interiorly bordered with a callose almost impunctate ridge having on

its interior side a thickly punctate apically broadened impression

within which there is an oblong rather broad almost impunctate

area; the teeth of the lateral margins ochraceous, posterior lateral

margins a little notched behind the slightly p)rominent lateral angles.

Scutellum with an elongate impunctate callus near the basal angles

and .a small transverse median basal callus. Propleurae close to the

lateral margin with a thickly punctate black vitta. Hemelytra

(female) nearly reaching apex of abdomen; corium reaching base of

ultimate connexival segment, the punctuation partially condensed

and confluent, forming a blackish C on the right corium and an

inverted C (q) on the left one; membrane subopaque, whitish,

blackish at the interior basal angle and very slightly suffused with

brownish in the middle, veins pale brownish. Abdomen rather

strongly rounded on the sides, apical angles of the segments obtusely

prominent, the densely punctate connexival segments with a much
less thickly punctate rounded spot in the middle and with the im-

punctate narrow lateral margin fuscous at the base and apex of the

segments; venter suffused with brownish, all segments with the stig-

mata and an oblong inwardly rounded lateral spot pale ochraceous;

median furrow deep, reaching apex of fifth segment; basal lobes of

female genital segment black, rugulose, and somewhat tumid. Legs

ochraceous, femora streaked and mottled with brown; tibiae, except

a broad ring nearer to the base than to the apex, and last tarsal joint

pitchy black.

Length.—Female, 22.5 mm. ; breadth, 13.5 mm..

Type.—Qiit. No. 20142, U.S.N.M. Angola (Kuhiriri Eiver, Mr.

Penrice).

The largest species in the genus and very distinct by the sculpture

of the pronotum and head, apparently coming nearest to C. implexa

Distant.

Subfamily Pentatominae.

EURYMENIDA/ new genus.

Body broadly oval. Head much broader than long, anteocular

part very short, narrowing toward the broad apex, scarcely sinuate

before the eyes. Scutellum reaching far beyond the middle of the

abdomen, the postfrenal part much broader than long, apex very

broadly rounded. Frena scarcely reaching the middle of the scu-

tellum. Other characters as in Menida Motschulsky.

Type of the genus.—Eurymenlda valUcola.^ new species.

ieupus= broad; Menida.
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EURYMENIDA VALLICOLA, new species.

Polished, black, finely and rather sparingly punctate; an oblong

anteapical area to the brownish-black corium and the middle of the

venter impimctate; an interrupted line on the clypeus, a vitta on

the juga, a round dot at the interior margin of the eyes, three or

four spots on vertex; the bucculae, a dot betAveen them and the

antenniferous tubercles; numerous small irregular spots on the

pronotum (particularly its anterior half), apical and lateral mar-

gins of pronotum (very narrowly), an oval, smooth callose spot near

the basal angles of the scutellum, a few transverse irregular spots

behind these; the apex of scutellum (rather broadly), lateral margin

of corium, an oblong lateral spot to connexival segments, a spot at

anterior and posterior margin of propleurae, a curved vitta inside

the apical half of their lateral margin, posterior angle of meso-

pleurae, lateral border of metapleurae, orificial prolongation, all

acetabula, basal spine of venter, a double row of discal spots to

venter (one on each segment) not far from the medium line, an

oblong spot to ventral segments, two smaller rounded spots inside

each lateral spot, and the sides of the mail genital segment (inclos-

ing a fuscous subapical spot) yellow or reddish yellow ; antennae

yellowish testaceous, apex of third joint, the fourth (except base)

and the fifth fuscous ; membrane hyaline with a large rounded fuscous

subbasal spot; legs yellowish testaceous, femora very finely dotted

with brown and with a piceous ring (interrupted above) somewhat

before apex. Head rather strongly declivous, the anteocular part a

little longer than the longitudinal diameter of the rather large trans-

verse eyes; ocelli placed very near the eyes; rostrum reaching hind

coxae; first antennal joint not reaching apex of head, second joint

at least twice the length of first, the following joints gradually in-

creasing in length, each being a little longer than the preceding one.

Pronotum not quite two and a half times boarder than head and

almost three times broader than its median length, the smooth ele-

vated apical margin not interrupted behind the eyes but with a few

small impressed points at this place; lateral margins distinctly

rounded; humeral angles rounded, not prominent. Scutellum a lit-

tle shorter than corium. Hemel3^tra (male) passing apex of abdo-

men by half the length of the membrane, apical margin of corium

a little rounded, exocorium with two rows of punctures which are

subconfluent at base and confused at apex. Basal spine of venter a

little passing hind coxae, last male ventral segment in the middle

slightly shorter than the three preceding segments taken together;

male genital segment rather large, trisinuate at apex, the median
notch much deeper than the lateral ones.
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Length {without membrane).—Male 5 nim., breadth 4.5 mm.
Type—C^i. No. 20143, U.S.N.M. Kashmir (Goorais Valley).

Judging from the description, the African Menida parvulu

Signoret, which was placed by Stal in a distinct division of that

genus, belongs to Eu7^ymenida.

Subfamily Acanthosomatinae.

LANOPIS ALGESCENS, new species.

Orchraceous, above and on the pleurae punctured with fuscous;

posterior part of pronotum and the corium dark brownish olivaceous;

scutellum brownish ochraceous; membrane fuscous, the veins not

darker; mesosternum in the middle, a small metapleural spot at the

apex of the orificial ridge, a lateral line at the basal angles of the

abdominal segments (visible from above and from beneath), and a

dot at the apical angles of the ochraceous connexival segments black

;

dorsum of abdomen also black, but the three last segments (except

apical half of the last one) sanguineous, a more or less distinct basal

fascia to the connexial segments brownish ; venter usually and some-

times pleurae densely sprinkled with purplish or dark ferruginous;

antennae brownish ochraceous, a stripe to the interior side of the

basal joint and the two (rarely three) last joints fuscous; rostrum

ochraceous, last joint (except base) pitch black; legs ochraceous,

femora fulvous sprinkled with purplish, apex of tibiae, first tarsal

joint, and apex of second joint fuscous. Head as long as broad,

sparsely punctate; juga scarcely longer than clypeus but a little

convergent at apex, making the cl.ypeus narrower at apex than a little

behind it, from Avhich point the clypeus gradually narrows to the

acute base; first antennal joint very distinctly passing apex of head,

second joint about twice the length of first, third as long as first,

fourth one-half longer than third, fifth a little longer than fourth;

rostrum reaching hind coxae, second joint a little longer than third,

and this a little longer than fourth. Pronotum somewhat rugose,

more coarsely and densely punctured than the head, and with an

oblique impression somewhat inside the posterior half of the antero-

lateral margins, the anterior ends of these impressions united by a

more or less distinct transverse impression which sometimes is inter-

rupted by two irregular flattened tubercles; anterolateral margins

sinuate behind the apical angles, then rounded, the rounded part be-

ing longer than the sinuate one; lateral angles broadly prominent

outward, subangularly rounded at apex, posterior lateral margins

roundedly angular at the costal margin of the corium, more or less

distinctly sinuate behind the lateral angles. Scutellum strongly and

sparsely punctate, the apical half with a median keel, the apex

spatulate. Pleurae strongly and rather thinly punctate ; the opaque
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evaporative area extremely small, hardly visible, forming a very

narrow stripe bordering the anterior and posterior margins of the

orificial prolongation which is a little curved behind and distinctly

shorter than the distance between its tip and the lateral margin of the

metapeiira. Hemelytra (male) slightly passing apex of abdomen;

corium rather finely and thickly pimctate, its costal margin roimdedly

angular a little before the middle, its apical margin slightly rounded

or almost straight. Abdomen (male) beneath roof-shaped but not

carinate in the middle, very superficially and remotely concolorously

punctate, the apical angles of the segments slightly and obtusely

prominent, not distinctly tuberculate, apical angles of the last seg-

ment rounded; first male genital segment with the broad apical

margin slightly sinuate in the middle, second genital segment broader

than the first but only half its length, the apical margin rounded and

trisinuate.

Length.—Male, 8—8.5 mm.
Type.—Cat. No. 20144, U.S.N.M. Patagonia (Chubut). I have

seen numerous males but no female of this species which is smaller

than L. 7mgosus Signoret, and differs from it by the longer basal

joint to the antennae. The more strongly rounded posterior part of

the anterolateral pronotal margins, the shorter orificial prolonga-

tion, the less prominent and less tumid apical angles to the ventral

segments, the darker, more uniformly colored corium, the differently

colored legs, and the smoother, red-speckled venter, the segments of

which are black at the basal angles, not at the apical angles as in

rugosus. From L. ehuhutl Distant it differs by the much longer

second joint of the quite differently colored antennae by darker mem-
brane, and smaller size.

As Distant says that L. chuhuti is larger than rug&sus, I suppose

he has not seen the true rugosus from Chile, which is of the same size

as chuhuti. Distant and some other British authors treat Chubut as

the name of a collector, but it is the name of the central province of

the Patagonian part of Argentina, between the Rio Negro territory

in the north and the Santa Cruz territory (Patagonia proper) in

the south.

EA AUSTRALIS Distant.

Distant's descriptions of this genus and species, and of his other

South American Acanthosomatinae, are generally good, yet a few

additions and corrections to his description of this insect are neces-

sary. The veins of the membrane are very few in number and more

or less anastomosing near base. The rostrum scarcely passes the

middle coxae. The orificia are only as long as the trochanters, not

"as long as coxae and trochanters together." The venter is con-

colorously punctate, the fifth and sixth segments in the female on
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each side somewhat within the lateral margin with a rather large

transverse dull impunctate impression, that of the fifth segment sit-

uated at the apical margin, that of the sixth segment less distinct

and placed at the basal margin. The sixth ventral segment of the

male is in the middle distinctly longer than the two preceding seg-

ments together, that of the female slightly shorter than these. The

male genital segment is as long as the sixth ventral segment, trans-

versely impressed before the apical margin, which is rounded, in the

middle slightly sinuate and thickly fringed with pale ferruginous

hairs. The basal lobes of the female genital segment are about as

long as broad, rounded exteriorly and a little narrower there than

interiorly ; the median lobes are narrow, transverse ; the apical lobes

transverse, separated interiorly by a triangular incision. After

death the olivaceous green color of the upper side of the body some-

times fades into pale brownish. The black spots of the connexivum

occupy more than the apical half of the segments.

Patagonia (Chubut).

Numerous specimens of both sexes have been examined.

This genus is not " to be placed near Hellica Stal," with which it

has no resemblance, but is allied to Sinopla Signoret.

ACROPHYMA,* new genus.

Body oval. Head shorter than pronotum, rather strongly nar-

rowing from the eyes to the apex, anteocular part broader than long,

lateral margins slightly sinuate, clypeus gradually widening from

base to apex, juga as long as clypeus, ocelli over two times more dis-

tant from each other than from eyes; bucculae low, not reaching

base of head; rostrum reaching hind coxae, first joint as long as

bucculae, second longer than third; first joint of antennae much
shorter than head, but passing its apex; second joint longer than

first and third. Pronotum moderately declivous, apical margin

sinuate, obliquely truncate behind eyes, apical angles narrowly

rounded, lateral margins slightly rounded, not elevated, lateral

angles rounded, not prominent, basal angles very obtuse, basal mar-

gin straight. Scutellum equilaterally triangular, not reaching mid-

dle of abdomen, with a small callose spot at basal angles, apex sub-

acute and very shortly spatulate. Mesosternum with a median

carina. Orificia extended in a straight parallel sulcated fold, which

is half as long as the distance between its tip and the lateral margin

of the metapleura. Corium with rounded costal margin and

straight apical margin ; membrane with five simple veins, the three

median ones united not far from the base by an oblique cross-vein,

forming two median basal cells. Abdomen scarcely broader than

> aKpos=acute; vi;Ma= tubercle.
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the hemelytra and almost entirely covered by them, beneath at the

base with a pointed tubercle, the point of which is directed ob-

liquely upward toward the depressed metasternum, apical angles of

the segments not at all prominent, apical margin of sixth dorsal seg-

ment sinuated; the male with two genital segments visible on the

underside, the second segment consisting of the underside of the pro-

truding dorsal genital segment. Tibiae cylindrical.

This genus is intermediate in structure between Stal's divisions

1 (12) and 12 (1). It differs from Ditoinotarsus Spinola and Hy-
perhius Stal by the keeled mesosternum, the structure of the base of

the venter, and somewhat shorter scutellum ; from the former, more-

over, by having the ocelli placed nearer to the eyes, from the latter

by less convex head and pronotum, and not at all callose pronotal

lateral margins. From Sinopla Signoret it is distinguished by the

position of the ocelli; more rounded, not elevated pronotal lateral

margins, more rounded, not prominent humeral angles, shorter scu-

tellum, straight apical margin to corium, and by having the straight

spine of the second ventral segment replaced by an acute tubercle

curved upward, with its apex touching the surface of the meta-

sternum.

Type of the genus.—Acrophyma frigidula, new species.

ACROPHYMA FRIGIDULA, new species.

Opaque, w^hitish or pale ochraceous; above thickly, beneath less

thickly and more finely punctured with black; dorsum of abdomen
blackish, shining, impunctate, dark ferruginous in the middle, con-

nexivum impunctate, black, segments 2-5 with an obliquely tri-

angular ochraceous basal spot, sixth (and sometimes fifth) segment

with the whole basal half ochraceous, abdomen beneath with an ob-

long rectangular black spot at the apical angles of the segments and

in the male with a median fuscous vitta or a series of fuscous spots

not continued through the genital segments, metapleurae with a

black spot at the end of the orificial fold; antennae, rostrum, and

legs pale yellowish testaceous, first antennal joint with a fuscous

streak on the inside, last three joints fuscous black, excepting base

of these joints and apex of third joint; last joint of rostrum piceous;

femora dotted with fuscous and with an incomplete subapical fus-

cous ring, a superior basal dot to tibiae and their extreme tip, and

apex of tarsal joints fuscous. Head a little broader than long, a

streak on the underside of juga and another shorter streak before

the eyes piceous; second joint of antennae half as long again as first,

third subequal to first or a little shorter, fourth and fifth each a

little longer than second and more incrassated. Pronotum two and

a third times broader than long in the middle. Scutellum with an

impunctate slightly raised median line in the apical half. Mem-
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brane infuscated with a broad sinuous hyaline fascia immediately

before the middle, and two dark brown triangular basal spot, one

at the inner basal angle, the other at the middle of the basal margin

and occupying the outer one of the two median basal cells, the outer

half of the basal margin also narrowly fuscous, the posterior border

of the hyaline fascia of a darker fuscous color than the rest of the

apical part. Posterior tibiae slightly curved.

Length.—Male 6.5 mm., female 7 mm.
Male.—Abdomen beneath bluntly roof-shaped, the segments con-

tracted in the middle, sixth segment as long in the middle as the

three preceding ones together, its apical angles rounded ; first genital

segment subtriangular, in the middle as long as the segments 4r-6

together, the broad apical margin sinuated in the middle; second

genital segment (=underside of dorsal genital segment) much
shorter and a little broader than first, strongly transverse, its apical

margin subtruncate; dorsal genital segment large and broad, pro-

truding, wide open above, covered only by the membrane, not by the

last dorsal segment, fuscous, the apical half (except the sides) pale

ochraceous, the basal angles with a brush of hairs protruding from
under the last dorsal segment, the apical margin subtruncate and
reflexed with a small recurved hook at the angles; interior append-

ages acutely pointed at tip.

Female.—Abdomen beneath moderately and evenly convex, the

segments not contracted, sixth segment in the middle as long as the

two preceding ones together, its apical angles obtuse, its apical

margin on each side broadly triangularly produced; basal lobes of

genital segment subtriangidar, about as long as broad ; median lobes

very strongly converging, placed almost transversally, narrow from
the base to the middle, then triangularly dilated; the transversal

apical lobes confluent interiorly, consisting of the apical underside

of the dorsal genital segment, which is about half the length of the

sixth dorsal segment, with the apical margin broadly rounded.

ry;;e.—Cat. No. 20145, U.S.N.M. Patagonia (Chubut).

Three males and three females have been examined. The sexes

are constant in size and color. This insect differs from all other

Chilean and Patagonian Acanthosomatinae by the color markings of

the membrane, but these are clearly visible only when the hemelytra

are outspread.

Judging from the debris adhering to the bodies of many speci-

mens of Patagonian Acanthosomatinae, they live under the bark of

rotten stubs.

Note.—Considerable confusion prevails in the nomenclature of

some Chilean Acanthosomatinae, and this is chiefly due to the fact

that most authors in determining them have used Signoret's rede-

scriptions instead of Spinola's and Blanchard's original descriptions
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in Gay's " Historia fisica de Chili." Signoret united Ditomotarsus

jmnctivenfris Spinola with gayi Spinola, apparently because he had

seen a specimen of puTwtiventris wrongly labeled gayi and without

comparing Spinola's descriptions. These two species are even gener-

ically distinct. The figure Sa on plate 1, which represents gayi in

profile, clearly shows that it is a Planois, and this is the only Chilean

genus tallying with the statement in the specific diagnosis and de-

scription of gayi: " Antennarum articulo primo secundum longi-

tudine aequante—primero y segundo articulos de las antenas de

igual longitud." It seems uncertain, however, whether gayi is the

same species as Planois himaculatus Signoret. D. puncfiventris is

the species standing in almost all collections under the name gayu

but the figure 9 on plate 1, said in Gay's work to be that of puncti-

venffis, has been wrongly numbered, and has nothing to do with

punctiventris; this is quite evident if it is compared with the descrip-

tion. There is fortunately no reason to change the generic nomen-

clature as now standing in our catalogues; D. pim-ctiventrls must be

considered the type of Ditomotarsus^ and the following synonymy

will result:

Ditomotarsus Spinola.

{Ruscoba Stai).

punctiventris Spinola.

sangnineiven tris StSl.

gayi Signoret (not Spinola).

implnviafns Blanchard.

Planois Signoret.

(Diaomotarsus Spinola, ex p.)

himaculatus Signoret.

gayi Spinola.

Subfamily Urolabidinae.

UROSTYLIS BLATTIFORMIS, new species.

Above depressed and hairless, grass-green; dorsum of abdomen,

connexivum and underside of body yellow or greenish testaceous;

corium with several tortuous vermicular partly confluent ochraceous

bands mostly placed longitudinally; two small spots before middle

of pronotum, a lateral spot near apical angles of the connexival and

ventral segments, a sharply defined sublateral vitta to propleurae, a

lateral spot to metapleurea, and a series of spots, one in each seg-

ment, on either side of the venter between its middle and the lateral

margins, black. Head impunctate, very finely and superficially trans-

versely wrinkled, smooth within the eyes, and with a very fine and

narrow curved impressed line before each ocellus; antennae fuscous

black, first joint and basal fourth of second ferruginous, first with

or without a fuscous vitta on the outer side, base of third joint

narrowly, base of fourth and fifth joints broadly pale testaceous, first

joint as long as pronotum, second as long as first, third half the

length of second, fourth distinctly shorter than second, fifth shorter

than fourth; rostrum reaching a little beyond anterior coxae, third
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joint constricted near base, somewhat dilated toward apex. Pro-

notum sparsely punctured with fuscous, apical margin neither

smooth nor elevated, lateral margins narrowly reflexed, very slightly

sinuate or almost straight, lateral angles very narrowly rounded.

Scutellum very distinctly longer than broad, punctured the same
as the pronotum. Breast impunctate, except a few colorless punc-

tures on the posterior part of the propleurae. Hemelytra consider-

ably passing apex of abdomen, corium more than twice the length of

scutellum, costal margin reflexed from base to beyond middle, apical

angle very acute, apical margin slightly bisinuate, exocorium rather

sparingly punctured with fuscous, mesocorium sparsely and ex-

tremely finely concolorously punctulate, but with a series of much
larger close-set pale fuscous punctures along the interior margin, en-

docorium with a similar row of punctures along the exterior and in-

terior margins; membrane narrowly rounded at apex, transparent,

tinged with fuscous, more so at apex. Wings iridescent, hyaline,

rather broadly infuscated at apex. Abdomen impunctate, apical

angles of the segments not at all prominent. Legs greenish tes-

taceous

Length (without membrane).—Male 10.8 mm., female 12^ mm.
Males.—First genital segment subtriangular, transversely strongly

convex, apical margin a little sinuate in the middle ; second genital

segment beneath in the middle with a rather long straight process

directed backward and a little upward, constricted near base and
somewhat dilated toward the truncate end, at the upper basal angles

of the segment with a tubercle and immediately behind this with a

spine-like process directed obliquely backward, upward, and a little

outward, the interior margin of this process, the apical margin of
the segment, and the margins of the median process fringed with
pale hairs; the interior appendages bifid at tip.

Female.—Dorsal genital segment a little shorter and narrower
than sixth dorsal segment, apical margin slightly sinuate, the lateral

parts visible from beneath in the form of a curved triangular lobe;

ventral genital lobes triangular, much broader than long, the pos-

terior ones apically produced in a triangular lobe visible also from
above, between these lobes two smaller triangular lobules protruding
from the interior.

Type.—C2it. No. 20146, U.S.N.M., China (Foo-chow, H. R. Cald-
well).

Very distinct from all previously described species. It has a pe-

culiar facies, different from that of the other species I have seen,

and reminding one of a green blattid. After death the green color

of the head, and partly also of the pronotum and scutellum, more or
less fades into testaceous. The male genital segment is not unlike

'—Proc.N.M.vol.51—16 15
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that of U. virescens Reuter ^ but the lateral processes are much more

acute and divergent.

Family COREIDAE.

TTPHLOCOLPURA VULCANALIS, new species.

Grayish fuscous (including antennae and rostrum), punctate, the

whole body strewn with short narrowly scale-like decumbent yel-

lowish bristles; a broad, ochraceous, posteriorly paler vitta running

through the whole connexivum and immediately within the lateral

margin of the venter. Head a little longer than broad and scarcely

longer than pronotum, transversely somewhat convex, with two short

oblique denuded streaks between the eyes, the callose tubercle behind

the eyes rather large ; antennae inserted somewhat farther from eyes

than from apex of head, first joint a little shorter than head, second

somewhat longer than first (last two joints wanting) ; rostrum reach-

ing base of fourth abdominal segment. Pronotum distinctly trans-

verse, almost two-thirds broader than long in the middle, basal half

slightly declivous, apical half horizontal but with the cicatrical areas

a little convex, lateral margins rather deeply sinuate in the middle,

before and behind the sinuosity straight, those of the basal half

scarcely raised, those of the apical half distinctly elevated, very

slightly convergent toward apex, ending behind and outside the

collar in a subacutely prominent triangular lobelet directed straight

ahead, the distance between the tips of these subapical lobelets con-

siderably broader than the width of the depressed apical collar,

hiuneral angles rounded, basal margin straight before the base of

the scutellum, which is very slightly longer than broad. HemeMra
twice the length of the scutellum, not quite reaching middle of third

(=Breddin's fourth) abdominal tergite: corium with scarcely raised

indistinct veins, claval part more distinctly punctured than the rest,

exterior apical angle of corium and outer half of apical margin
broadly rounded, claval commissure half the length of the scutellum

;

membrane grayish luteous. very short, forming only a narrow,

broadly rounded border to apical margin of corium. Abdomen
(male) about three-fifths broader than pronotum; last tergite (male)

twice the length of the preceding segment, its apical part trans-

versely convex, apical margin rounded; apical angles of third seg-

ment slightly, those of fourth and especially fifth segment more
distinctly prominent; venter with a deep median furrow reaching
from its base to apical margin of fourth segment, the intralateral

glandular spots of the three last segments very distinct, subequal in

size, round, opaque, velvet-black, their distance from the lateral

margin much greater than their diameter: male genital segment

1 Figured in Revue d'Entom., 1888, p. 202.
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apically produced in a broad process which is deeply angularly in-

cised in the middle. Legs fuscous, tinged with testaceous, femora

unarmed, toward the base, especially the third pair, pale testaceous,

tibiae not sulcated above.

Length.—Male, 10 mm.
Type.—Cat. No. 20147, U.S.N.M. Philippine Islands (Mount Apo,

Mindanao, E. A. Mearns).

Very distinct in several structural characters from the three known

species of this interesting genus, two of which are from Java and one

from Celebes.

Family REDUVIIDAE.

Subfamily Reduviinae.

HETEROPINUS CORTICALIS, new species.

Above sparingly shortly erectly setose, the hairs on the head

longer; head, pronotum, and scutellum pitchy ferruginous, shining;

scutellar keels, clavus, and corium buffy ochraceous, apex of clavus

infuscated, exocorium with a rusty tinge; membrane black, its in-

terior basal part (as far as to the exterior margin of the outer basal

cell) buffy ochraceous but including an oblong fuscous spot at the

base of the inner basal cell; connexivum and body beneath luteous;

antennae dark testaceous; rostrum and legs luteous (hind legs want-

ing). Head (excluding the neck) broader than long, with a long

hair before each ocellus and at the inner margin of the eyes, the few

other hairs being somewhat shorter, the space between the eyes about

four times broader than an eye; ocelli very wide apart; the throat

with a few rigid hairs arising from very small granules; rostrum

pubescent; antennae pilose, first joint somewhat passing apex of

head, second as long as the head's breadth, the adventitious jointlet

interposed between the two first joints very short, not longer than

broad., third and fourth joints capillary, subequal in length, each a

little shorter than second, fourth still finer and more hairlike than

third. Pronotum a trifle over two times broader than head ; apical

angles very broadly rounded, effaced, with no trace of a tubercle, the

transverse impression (except its middle part) crenulated; anterior

lobe with the median impression impunctate; disk a little convex,

smooth but with a small fovea on each side; the lateral margins

studded with a row of small acute tubercles, each of which bears a

short hair easily coming off; posterior lobe scarcely longer than

anterior lobe with the median impression punctate, the lateral angles

rounded, somewhat gibbous, not prominent. Scuttellum with a

sharply defined three-branched Y-shaped carination. Prosternum

with stiff fuscous hairs at the middle of the apical margin ; acetabula

moderately tumid, not visible from above. Mesosternum with a broad



228 PROCEEDTNGS OF THE NATIONAL MUSEUM. voi,.51.

median impression longitudinally divided by a keel. Metasternum

with the pleurae divided by two longitudinal keels, inner keel some-

what curved, inner area of pleurae transversely rugose. Hemelytra

reaching apex of abdomen, opague, corium besides the hairs with

narrow ochraceous scales arranged in two or three longitudinal rows,

the epipleura with similar scales, apical angle of corium truncate,

inner basal cell of membrane scarcely reaching middle of outer basal

cell. Abdomen somewhat broader than pronotum, connexivum near

outer margin with decumbent hairs and with a long semierect hair

at the somewhat prominent apical angle of the segments, venter with

the flat discal area much narrower than the rather strongly ascending

lateral areas, basal margin of the segments strongly crenulte within

the flattened area, sixth segment of female in the middle a little

longer than the two preceding segments united. Fore legs with the

trochanters setose, femora rather strongly incrassated. Middle legs

more separated from each other than the hind legs.

Length.—Female 7 mm.
Type.-^C^i. No. 20148, U.S.N.M. Guinea (Mount Coffee, Liberia,

R. P. Currie).

Allied to H. moUis Breddin (which I know only from the rather

short description), but lacking the long, soft, decumbent pilosity, dif-

ferently colored, and with the adventitious jointlet between the first

and second antennal joints much shorter. The other Imown species,

H. disci^etus^ var? (of which I have examined a cotype), differs from

corticalis by numerous characters, and principally by the much

larger size, the more depressed body, the more tumid anterior acetab-

ula which are visible from above, the acute apical angle of the

corium, the longer inner basal cell of the membrane w^hich passes

the middle of the outer basal cell, and the much less strongly ascend-

ing lateral areas of the venter. As the genus has been somewiiat

imperfectly described, I have included some generic characters in

the above description, but the peculiar carinated sculpture of the

venter is not mentioned, as it was described by me.* Breddin's sup-

position 2 that this sculpture is a male sexual character does not

prove to be correct, the ventral sculpture of the now discovered

female being quite identical with that of the male.

The species of this genus doubtless live under bark like the other

Reduviinae with flattened abdomen.

The genus Heteropinus Breddin was placed by its founder near

Opinus Laporte, and the allied genus Platymicrus Bergroth was also

placed by me near Opinus., but we were both wrong in so placing

them. Although the small setiferous tubercles on the underside of

1 Bol. Soc. Esp. Hist. Nat., 1904, p. 362. 2 Wien. Ent. Zeit., 1905, p. 264.
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the head and prosternum are not distinctly developed in all species of

lleteropiwus and Platymicrus^ these genera must certainly be placed

in Stal's division 50 (1) near Crosclus Stal. The Indian genus Mar-

hodus Distant is very closely related to Heteropinus^ and was quite

correctly placed by Distant after Epirodera Westwood. On the

other hand, Distant ^ wrongly transferred the genus Croscius to the

vicinity of Opinus.

Subfamily Ploiariinae.

STENOLAEMUS SCHWARZII, new species.

Rather longly pilose; ground-color of body, including hemelytra,

antennae, and legs, whitish. Head with the whole underside, the

anteocular part, and the sides of the postocular part fuscous; rostrum

pale brown; first joint of antennae a little longer than pronotum,

with four fuscous annuli, second joint one-sixth shorter than first,

with the base, apex, and two annuli fuscous, third and fourth joints

fuscous, third as long as fore tarsi, fourth one-half longer than third

;

pilosity of first antennal joint long and moderately thick, the three

remaining joints thickly but very shortly pilose, the second with a

few longer hairs above near the base; postocular part of head bi-

tuberculate, longitudinally impressed in the middle. Prothorax with

two fuscous vittae above on the anterior tumid part of the fore lobe,

and with a fuscous vitta on the acetabula, the tumid part transversely

impressed at the sides, which are rounded behind the impression;

posterior petiolated part of this lobe a little shorter than the anterior

part, with a lateral vitta and a median prosternal vitta fuscous, these

vittae confluent anteriorly; posterior pronotal lobe with these blunt

longitudinal ridges, the lateral ridges ending posteriorly on the disk

in a small tubercle, lateral angles tuberculate, lateral margins slightly

rounded anteriorly, basal margin subangularly sinuate. Scutellar

spine suberect, fuscous. Hemelytra glabrous except costal margin
of corium, which is densely fringed with short curved hairs; meso-

corium behind the middle with four or five transverse fuscous bars

which are widened at their interior end ; the large triangular anterior

basal cell of the membrane fuscous, with two feeble whitish trans-

verse veins; posterior basal cell of membrane fuscous, excepting ex-

terior border, and longitudinally divided by a white vein emitting

one or two short branches laterally; rest of membrane with some
small fuscous spots and at the interior border behind the posterior

basal cell with three larger transverse fasciate fuscous spots; termi-

nal cell and apex of the preceding cells fuscous, mottled with whitish

;

all hemelytral veins whitish. Wings whitish. Abdomen somewhat
infuscated on the back, toward the apex of the venter, and at the

>Ann. Mag. Nat. Hist., ser. 7, vol. 13, p. 276.
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apical angles of the segments. Legs moderately thickly clothed with

very long white hairs; fore coxae with a brownish ring in the apical

half, middle and hind coxae variegated with fuscous; fore femora

with three, middle and hind femora with five brown annulations,

middle ring of hind femora darker, almost black; all tibiae with

three dark rings in their basal half, the annulations of the fore tibiae

and the first narrow annulatioij of the other tibiae being brown, the

two other annulations of the middle and hind tibiae black; apex of

all trochanters and of tibiae, and extreme base of femora brownish,

apex of fore tarsi and the whole middle and hind tarsi fuscous; all

dark annuli of the four posterior femora and tibiae bearing, besides

the ordinary long white pilosity, a thick tuft of shorter hairs which

are brown on the brown annuli, black on the black ones ; fore coxae

as long as the apical tumid part of the prothorax ; fore femora and

tibiae armed beneath down their whole length with short, black spine-

lets, the femora moreover near the base with two strong slightly

curved spines which are white with the extreme apex black; fore

femora a little shorter than the pronotum.

Length.—Female, 8.5 mm., with membrane 10 mm.
Female.—Distance between inner margins of eyes not quite twice

broader than an eye; abdomen dilated, elongately suboval, lateral

margins at the junction of the four last segments produced in a tri-

angular lobule constructed as in the other species and as described

by me.^

Mexico (Tampico, E. A. Schwarz).

Tyj)e.—C?,i. No. 20149, U.S.N.M.

Very distinct from S, spinivenirls Signoret (the only American

species hithei-to known) and more related to S. Tnuiri Kirkaldy from
the Fiji Islands, from which it diffei*s principally by the nontufted

antennae and the structure of the pronotum.

SCHIDIUM.2 new genus.

Head without an apical spine. Rostrum with the first joint but

little shorter than the anteocular part of" the head, always passing the

middle of the anteocular part, longer than or as long as the second

joint which passes the eyes, third joint shorter than first and second

together. Other characters as in GkUianella Spinola.

Type of the genus.—Schidiimi lemur., new species.

To this genus also belong the African Ghil'imiella maiercula

Bergroth and nutricula Bergroth, and the Indian Gh. phasma Dis-

tant. These Old World species can not be included in the American
genus Ghilianella., in which the head is armed with a spine at the

apex, and which has the first rostral joint much shorter than the

iBull. Amer. Mus. Nat. Hist., vol. 31, p. 347. »<tx«io;-= stick.
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anteociilar part of the head, scarcely passing the antenniferous tuber-

cles, and shorter than the second joint which does not reach the
posterior margin of the eyes, and the third joint longer than the
first and second together.

SCHIDIUM LEMUR, new species.

Narrow, linear, very finely alutaceons, not granulated, black ; head
above with a luteous streak on each side immediately behind the
transverse impression; abdomen beneath brownish black sprinkled
with small pale yellow spots, especially along the median line;

rostrum piceous, with the articulations of the joints whitish yellow;
antennae castaneous; fore legs piceous black, the spines of the femora
(except their extreme tip) and a median annulation to the tibiae

whitish; middle legs castaneous, their femora with four and their
tibiae in the basal half with three narrow whitish rings more or
less interrupted beneath; hind legs mutiliated, but judging from the
still existing basal half of the femora colored as the middle legs.

Head with the postocular part scarcely constricted in the middle;
first joint of antennae somewhat longer than head and thorax to-

gether; first joint of rostrum a trifle shorter than anteocular part of
head and nearly twice the length of second joint. Prothorax two
and a half times longer than head; mesothorax distinctly shorter
than prothorax and a little longer than metathorax. Abdomen half
as long again as head and thorax together, parallel from its base to
apex of fifth segment, sixth segment somewhat widening from base
to apex

;
female dorsal genital plate a little shorter than sixth seg-

ment, a little narrowing from the base to the truncate apex, longi-
tudinally ridged in the middle, ventral sutures curved forward.
Fore legs

:
Coxae a little shorter than head and prothorax together

;

femora somewhat longer than coxae, their unarmed basal part a'

little longer than the spined apical part ; tibiae very finely denticu-
lated beneath

; tarsi not reaching the first long spine of the femora.
Length.—Female, 27 mm.
Type.—Cat. No. 20150, U.S.N.M. Guinea (Mount Coffee, Liberia,

R.P. Currie).

Allied to Sch. inatercula Bergroth, from which it differs princi-
pally by smaller size, shorter metathorax, and differently shaped
female dorsal genital plate.

Note.—In my description of nudercula the mesothorax is by some
lapsus said to be " prothorace nonnihil longior " ; it is a little shorter
than the prothorax.
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Family NABIDAE.

ARCHNOCORIS TRINITATIS. new speciec.

Smooth, shining, glabrous, piceoiis black; posterior lobe of pro-

notum finely and thickly punctulate with an extremely short erect

whitish pubescence; scutellum with a few rather long hairs; abdo-

men aenescent; posterior margin of pronotum and of propleura,

apical spine of scutellum, a subbasal vitta, median fascia, and tri-

angular spot at apical angle of corium, and margin of acetabula

white ; under side of head, orificia, and the evaporative area testaceous

yellow; metapleura at the anterior angle, ventral segments (except

fourth and sixth) at the lateral margins, and second ventral segment

at middle of apical margin with an ivory white callus; antennae,

rostrum, and legs pitchy black; apex of second antennal joint, fourth

joint (except base andapex),extremeapexof all femora, and a rather

broad annulation to hind femora (nearer to apex than to base) yel-

low or reddish; tibiae and tarsi fuscotestaceous, base of tibiae nar-

rowly whitish. First joint of antennae as long as head, second twice the

length of first, third distinctly longer than second, fourth somewhat

shorter than second. Pronotum scarcely as long as broad, posterior

lobe two-thirds longer than anterior lobe with collar. Scutellum

with a short semierect spine at apex. Hemelytra somewhat passing

apex of abdomen. Middle femora not incrassated in either sex.

Length (without membrane).—Male and female, 4-4.2 mm.
T7/pe.—Cat No. 20151, U. S. N. M. Trinidad (Montserrat, A.

Busck.

Allied to A. panmnensis Distant, but with differently colored an-

tennae and legs, and shorter pronotum. Described from 4 males and

1 female.

Family HENICOCEPHALIDAE.

HENICOCEPHALUS COOKI, new apecies.

Dull black, hemelytra and pectus brownish black, abdomen dark

testaceous; fourth and apex of third antennal joint, base of heme-

lytra, trochanters, knees, and apex of tibiae whitish. Head shortly

pilose, vertex (female) between the small eyes more than three times

broader than an eye; postocular part subglobose, slightly broader

than long and as broad as the width across the eyes, with a very fine

impressed median line; first antennal joint scarcely passing apex of

head, second joint as long as anteocular part of head together with

the eyes, third joint one-fourth shorter than second and a little

longer than fourth. Pronotum with extremely short pubescence;

fore lobe (collar) conspicuously longer in the middle than at the

sides, with a very slight median impression; middle lobe twice the
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length of the fore lobe and (female) one-fourth narrower than the

hind lobe, subparallel from the base to beyond the middle, then
strongly narrowing to apex, the disk with a ±-shaped median im-
pression and on each side with a three-branched impression, on the

outside of which is a small round foveola visible only from the side

;

hind lobe shorter than middle lobe, its basal margin slightly rounded.

Hemelytra reaching a little beyond apex of abdomen, discal cell

closed. Fore femora a little more than three times longer than broad,

fore tibiae at apex somewhat narrower than fore femora in the

middle. Hind femora reaching base of last ventral segment, longi-

tudinally somewhat convex above, straight beneath.

Length.—Female, 6.5 mm.
Type.—C^t. No. 20152, U.S.N.M., Guinea (Mount Coffee, Liberia,

O.F.Cook).
Not nearly allied to any described African species.

Family ANTHOCORIDAE.

MONTANDONIOLA THRIPODES, new species.

Oblong, shining, glabrous, impunctate, black; corium and clavus

white, subtransparent ; inner margin and commissure of clavus, the

narrow posteriorly someAvhat widening embolium, and cuneus black

;

membrane hyaline, iridescent, with a rather broad parallel brown-
ish-black vitta running from near the interior basal angle to the

apex and lying in the longitudinal axis of the body when the heme-
Mra are closed; third (and probably fourth) joint of antennae, apex
of second joint of rostrum, its third joint (except apex), fore tibae

(except extreme base), and all tarsi yellow. Head longer than
pronotum in the middle; postocular part shorter than anteocular
part, but forming together with the apex of the pronotum a cylin-

drical neck which is equal in length to the anteocular part; eyes
(male) moderately prominent, seen from above not quite twice
longer than broad, a trifle longer than anteocular part; vertex be-

tween the eyes one-half broader than an eye and twice broader than
the gular interspace between them, ocelli placed close to the posterior

inner margin of the eyes; antennae very finely and shortly pilose,

first joint glabrous, slightly passing apex of head, second joint as

long as the distance between ocelli and apex of head, subcylindrical,

incrassated, twice thicker than first joint, third joint somewhat
longer than first and slightly narrower (fourth joint wanting)

;

rostrum scarcely reaching anterior coxae, first joint very short, sec-

ond reaching posterior margin of eyes (female), linear, third as long
as second. Pronotum with a short apical neck but with no distinct

apical annulation (collar), lateral margins narrowly carinate and
slightly sinuate between the neck and the humeral angles, posterior
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margin cut off obliquely before base of corium, deeply sinuated in

front of scutellum, the disk with a transverse median impression.

Scutellum impressed in the middle. Orificia curved toward anterior

angle of metapleura but not nearly reaching this angle. Hemelytra

passing apex of abdomen by a little less than half the membrane;

membrane with two veins, one somewhat within the outer margin,

the other near the inner margin. Abdomen not broader than the

closed hemelytra, male genital segment with some long hairs directed

backward. Legs rather slender, glabrous.

Length (without membrane).—Male 2 mm.
Tpye.—Cat. No. 20153, U.S.N.M.

China (Hongkong, A. Koebele).

In shape and color this insect, like the species of Macrotrachelia

Eeuter, reminds one of a Thrlps.

Only two species of this interesting genus were previously known,

one from the Balearic Islands, the other from Kilimanjaro.

Family MIRIDAE.

IX,* new genus.

Body oblong, subparallel between base of hemelytra and base of

cuneus; punctulate above, except head and pronotal calli; impunc-

tate beneath, except the punctulate propleurae. Head narrow, sub-

horizontally projecting, about one-half longer than broad and more

than twice longer than its basal height; eyes somewhat removed

from base of head, large but moderately prominent, seen from above

elliptical, considerably longer than broad, seen in profile obliquely

subovate, occupying the whole height of the head; anteocular part

shorter than eyes, seen from above triangular, acute at tip, seen from

the side rounded at apex; clypeus not separated from the forehead

by an impression, lorae confluent with genae, the part of the vertex

lying between the eyes narrower behind the middle
;
postocular part

of head separated from the rest of the head by a distinct constric-

tion visible round the head both above (where it is a little curved

backward), on the sides, and beneath, shorter than the anteocular

part, slightly widening from the constriction to the base and form-

ing together with the apex of the pronotum a subcylindrical neck

which is a little broader than long and slightly narrower anteriorly

;

throat long, almost straight and horizontal, interrupted only by the

postocular constriction; antennae inserted at the anterior angle of

the eyes, slender, but the first joint somewhat incrassated, narrower

at base and apex than in the middle, half the length of the head

and passing apex of head by two-thirds its length, second joint

much longer than first; rostrum reaching a little beyond anterior

'i£=an insect injurious to vegetation.
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margin of mesosternum, first joint reaching middle of eyes, second
and third subequal in length, each a little longer than first and a

little shorter than fourth. Pronotnm gently sloping, strongly nar-

rowed from the subacute very slightly prominent humeral angles to

the apical collar which is as long as the postocular part of the head,

well defined posteriorly by an impressed line continued through the

sides and prosternum, not callose though transversally convex, punc-
tulate the same as the disk of the pronotum, with its lateral margins
parallel; calli confluent, forming a transverse impunctate area im-
mediately behind the collar and reaching the sides, in the middle a
little longer than the collar but narrowing toward the sides, to-

gether with the collar in length occupying scarcely more than the

apical third of the pronotum ; lateral margins from the base of the

collar to the humeral angles straight, obtuse, vertically rounded but
with a slightly raised impunctate line separating the pronotum from
the propleura and visible only from the side, basal margin rounded,
covering the base of the scutellum. The uncovered part of tlie scu-

tellum half the length of the pronotum without collar, a little broader
than long, the extreme tip a little callose. Xyphus of prosternum
with a small median impression, very finely margined, blunt at

apex. Orificia distinct, rounded. Hemelytra passing apex of ab-

domen, veins of corium and clavus not distinct, cuneus moderately
inclined, longer than broad, the incisure shallow, the outer and
inner margins slightly rounded, membrane with a single cell not
reaching beyond apex of cuneus, inner apex of cell subobtusely an-

gidar. Vagina of female passing middle of abdomen. Legs slen-

der; fore coxae not reaching middle of mesosternum; all femora
linear, the hind pair a little thicker than the others; tibiae spar-

ingly, shortly, and softly pilose, not spinulose; third joint of tarsi

incrassated toward apex, claws small, strongly curved, arolia shortly

laminate.

This genus must be referred to the subfamily Bryocorinae, from
all other genera of which it differs by the horizontally produced
head. The membrane appears to be bicellulate, there being a vein

separating a narrow elongate outer cell from the other, but unless I

am mistaken it is the anal vein of the underlying membrane which
is visible through the translucent upper membrane.
Type of the genus.—Ix pwrecta^ new species.

IX PORRECTA, new species.

Subglabrous, shining, beneath more so; above castaneous, cuneus,

and a costal spot immediately before it red, beneath piceous (except

the pale castaneous throat) ; membrane pellucid, a little shaded with
brownish gray, iridescent, its veins piceous; antennae, rostrum, and
legs pale yellowish testaceous, first joint of antennae pitchy casta-
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neous, punctuation of prothorax, scutellum, and liemelytra fuscous,

thick and fine but deep. Head a little over half the length of the

pronotum; vertex between the eyes at its narrowest place one-third

narrower than an eye, with a very short longitudinal impressed line

not reaching the postocular transverse impression; antennae thinly

and shortly pilose, first joint glabrous, second joint at least three

times longer than first and as long as the width across the humeri,

sublinear, apical half very slightly thicker than basal half. Pro-

notum slightly broader than long, about four times broader than its

apex, and thrice broader than the head. Hemelytra passing apex of

abdomen by half the membrane, cuneus reaching apex of abdomen.

Femora beneath sparingly and erectly pilose.

Length (without membrane)—Female, 4.5 mm.
Type.—Cs^t No. 20140, U.S.N.M. China (Hongkong, A. Koebele).

In examining the type it was injured, and after repairing the

pronotum was found to be a little more inclined than in its natural

position.

Family GERRIDAE.

LIMNOGONUS CURRIEI, new species.

Opaque, excepting the somewhat shining clypeus; above dark

brown, except the black head and the following yellow markings: a

spot at anterior angles of eyes, a median and basal fascia to vertex,

the former of which does not reach the eyes and emits a longitudinal

line from each end forward, and the margins and a narrow median

vitta to pronontum; a whitish lateral vitta running from anterior

margin of mesonotum to near apex of hind acetabula but narrowly

interrupted at their base ; interior part of hemelytra dark brownish

testaceous; beneath pale yellowish, metasternum and venter with a

faint grayish bloom ; a spot on fore acetabula, a vitta on middle ace-

tabula, a mesosternal lateral vitta running from the fore to the

middle coxae, and a broad posteriorly tapering sublateral vitta to

venter dark fuscous ; antennae and legs brown, fore coxae, trochan-

ters, and femora pale yellowish, except a vitta to the tronchanters

and a superior and inferior vitta to the femora; rostrum pale

yellowish, a lateral spot to the first joint, apex of third, and the

whole fourth joint piceous. Head as broad as pronotum (of the

macropterous form) across the humeral angles; first joint of antennae

reaching middle of pronotum, second joint one-fourth shorter than

first; rostrum not reaching middle of mesosternum, first joint longer

than broad, second broader than long. Pronotum with the antero-

lateral margins a little sinuate behind the middle, posterior process

triangular, narrowly rounded at apex. Mesosternum with the rather

broad and shallow rostral furrow reaching its middle. Metasternum
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one-third the length of the mesosternuni and as long as the two first

segments and half the third segment of the venter taken together,

with the orificiimi placed in a foveate impression near the hind

margin. Hemelytra a little longer than abdomen. Venter as long as

mesosternimi ; sixth segment deeph^ arcuately sinuate at apex, in the

middle a little longer than the preceding segment; apical angles

acute, almost reaching second male genital segment which is about

twice the length of first genital segment. Fore femora almost as

long as mesosternuni, somewhat thickened toward base; second joint

of fore tarsi more than twice the length of first joint. Middle coxae

not quite reaching base of hind acetabula. Middle and hind femora

subequal in length and but slightly shorter than the body; middle

tibiae a little shorter than the femora and more than three times

longer than the tarsi ; hind tibiae and tarsi together about half the

length of the femora.

Length.—Male, T mm.
Ttjpe.—Cat No. 20154, U.S.N.M.

Remarkable by its dull color, all other known species being shin-

ing, and by the very short basal joint of the fore tarsi.

Note.—The confusion prevailing in the genus Gerris is great, and

is chiefly due to the fact that some authors have confounded quite

distinct genera with Gems, often even without indicating to what

subgenera or groups of " Gerris " in this wide sense their species

belong, and without mentioning such characters from which the

species could be systematically located. Of that sort are all the

Indian species described by Distant. Aquarius Schellenberg {Uy-

grotrecKus Stal) can be considered a subgenus of Gerris Fabricius

{Limnotrechus Stal), but Liinnoporus Stal, Tenagogonus Stal {Lim-

nometra Mayr), and Limnogonus Stal are good genera. Tenagogo-

nus was founded in 1853 without a type, but in 1855 Stal described

a single species of this genus, albovittatus., from Natal, which thus is

the type. This species was omitted by Stal himself in his Hemip-

tera Africana and by Lethierry and Severin in their Catalogue, but

Kirkaldy had seen specimens (probably also types) of it, and says

that it is a Limnometra.

CYLINDROSTETHUS QUADRIVITTATUS. new species.

Apterous form.—Above fulvous with a distinct buffy tint, beneath

pale testaceous; clypeus and adjacent parts of juga, apex of anten-

niferous tubercles, an oblong spot at posterior half of inner margin

of eyes, two vittae slightly curved outward to pronotum, four vittae

to mesonotum (the two median ones shortly interrupted [male] or

narrowed [female] behind the middle), two vittae to metanotum,

dorsum of abdomen (except the first [female] or three first [male]
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segments in the middle), apical spines of last abdominal segment, a

vitta to upper side of genital segments, an apical spot to all ace-

tabula, a basal streak to middle acetabula, and a sublateral vitta to

venter (but faintly indicated in the male) black; a line exteriorly

bordering the lateral vittae of the mesonotum, a spot at basal angles

of mesonotum, a spot on upper side of acetabula, and a slightly

waved line interiorly bordering the ventral vittae, clothed with very

short but thick golden yellow sericeous pubescence; antennae, last

two joints of rostrum, an upper (abbreviated) and lower vitta to

fore femora, the fore tibiae and tarsi, and the four posterior legs

(except coxae and trochanters) fuscous black. Head a trifle longer

than broad, anteocular part a little shorter than the eyes, distinctly

broadening from anterior angles of eyes to apex of antenniferous

tubercles; eyes obliquely produced backward a little beyond base of

head, twice broader than the interocular space at its narrowest place

;

rostrum slightly passing anterior margin of prosternum, antennae

about reaching the middle of the body, first joint a little longer than

head and distinctly longer than the two following joints united,

second joint scarcely more than half the length of first and twice

the length of third, fourth subequal to second. Pronotum a little

longer than the vertex from its base to the apex of the eyes, a little

rounded at the sides, rather broadly longitudinally impressed in the

middle, apical margin straight, basal margin convexly rounded.

Mesonotum in the middle three times longer than pronotum, slightly

widening from apex to base, lateral margins straight, apical margin

sinuate, basal margin bisinuate, shortly and roundedly produced be-

tween the sinuosities. Metanotum in the middle very slightly

shorter than pronotum. Mesosternum somewhat longer than

mesonotum, shortly and roundedly produced at apex between the

fore coxae. Metasternum one-third the length of mesost^nnum, a

trifle longer (female) or very distinctly longer (male) than the two

first ventral segments together, the orificium placed in the trans-

versely impressed line running a little in front of the posterior mar-

gin. Abdomen above as long as (female) or somewhat shorter than

(male) thorax, beneath as long as mesosternum and metasternum

together; connexivum in the male strongly reflexed, but not quite

erect, in the female very strongly inflexed over the dorsum, covering

the greater part of it, apical angle of last segment shortly and

acutely triangularly produced (female) or armed with a strong

someAvhat divergent spine passing the middle of the first dorsal

genital segment (male), last ventral segment at apex deeply arcu-

ately sinuate (male) or much less deeply bisinuate (female)
;
genital

segments in both sexes, particularly in the female, slightly irregular,

turned a little to the right. Fore femora straight, incrassated, sub-
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parallel from base to beyond middle, then somewhat narrowed, a

little longer than head and pronotum together, tibiae a little curved,

first joint of tarsi less than half the length of second joint. Middle

coxae not reaching base of hind acetabula. Middle and hind femora

equal in length, a little shorter than the body. Middle tibiae about

one-fourth shorter than femora. Hind tibiae more than half the

length of femora. Middle tarsi about half the length of tibiae and

about three times longer than hind tarsi.

Length.—Male, 10-10.4 mm. ; female, 11.5-12 mm.
Male.—First dorsal genital segment a little shorter than last ab-

dominal segment, its apical margin rounded; second dorsal genital

segment a little shorter than first and only one-third its breadth,

rounded at apex; first ventral genital segment a little longer than

last abdominal segment, its apical angles somewhat produced ; second

ventral genital segment longer than first, subconical, not quite reach-

ing apex of second dorsal genital segment.

Female.—First dorsal genital segment shorter than last abdominal

segment, narrowing from the base to the subtruncate apex; ventral

genital segment as long as the corresponding dorsal segment, but

narrower, subparallel ; second genital segment very short.

Type.—Cat. No. 20155, U.S.M.N. Guinea (Mount Coffee, Liberia,

K. P. Currie).

This is the first Cylindrostethns recorded from Africa. In colora-

tion it is quite distinct from the American species, and still more so

from the Asiatic ones. No winged specimens of this fine species

were found.
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A REVIEW OF THE FOSSIL PLANTS IN THE UNITED STATES
NATIONAL MUSElBi FROM THE FLORISSANT LAKE
BEDS AT FLORISSANT, COLORADO, WITH DESCRIP-
TIONS OF NEW SPECIES AND LIST OF TYPE-SPECIMENS.

By F. H. Knowlton,
Custodian of Mesozoic Plants, United States National Museum.

The Florissant lake beds of Colorado have been a perennial andnerer-

failing source of supply for finely preserved fossil plants and insects

since their discovery nearly fifty years ago ; in fact, it is perhaps safe

to say that this locality has supplied a greater number of specimens

in these groups than any other single locality in the world. It has

been reported that more than 30,000 specimens of insects, repre-

senting over 1,000 species, have been obtained here, but no accurate

estimate has been, or indeed can be made, of the number of plants

collected, though they undoubtedly amount to very many thousands,

now scattered thi'ough the museums and collections of the world.

Notwithstanding the wealth of plant material, every considerable

collection that is made there is almost certain to include new forms

or material throwmg additional light on previously described species.

The present paper was primarily undertaken for the purpose of

placing on record studies of a number of collections not previously

investigated, or only partially studied, but has been expanded to

include practically all of the plant material from Florissant now
deposited in the United States National Museum. These collections

and their sources are as follows

:

L The Hamhach collection.—This is a collection of about 100 speci-

mens, forming a part of an extensive paleontological collection pur-

chased in 1907 from Dr. Gustavus Hambach, of St. Louis, Missouri.

It includes the types of species of Florissant plants described and
figured by Walter C. G. Knchner,^ and also is especially rich in

specimens of exceptionally well-preserved flowers and fruits, many of

which were unnamed.

' Kirchner, Walter C. G., Contributions to the fossil flora of Florissant, Colorado, Trans. Acad. Scl.

St. Louis, vol. 8, 1898, pp. 161-188, pis. 11-15.

Proceedings U. S. National Museum, Vol. 51—No. 2151.
—Proc.N.M.vol.51—16 16 241
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2. The Scudder collection.—This collection was made by the late

Samuel H. Scudder, of Cambridge, Massachusetts, under the aus-

pices of the United States Geological and Geographical Survey of

the Territories, of which Dr. F. V. Hayden was the dhector. This

collection of plants was made as an incident in collecting fossil in-

sects, in which group Scudder was the well-known authority. Al-

though comprising only about 150 specimens, it is made up of care-

fully selected material and contains a number of undescribed forms

as well as some veiy fine examples of previously known species. It

had remained packed in the original boxes in the National Museum
until the occupancy of the new museum building in 1911.

3. The Lacoe collection.—This is a collection of about 200 speci-

mens that was acquired by the late R. D. Lacoe, of Pittston, Penn-

sylvania, and by him donated to the United States National Museum
in 1893, together with his iimnense collection of Paleozoic material.

These specimens are in the main exceptionally well preserved and
were studied and named by Leo Lesquereux ^ in his well known ac-

count of the Florissant flora. As many of these type-specimens were

apparently received by Lesquereux too late to be figured in his work,

they are figured in the present paper, either under the names given

them by Lesquereux, or under species that subsequent study has

shown thom to belong with.

4. Old National Museum collections.—This material, which is

comprised in several unit trays, represents collections that have been

acquired in various ways and at different times by the United States

National Museum, but which has remained unstudied. It is made
up mainly of well-known species, though one or two apparently new
forms were detected.

In addition to the unnamed material, the entire United States

National Museum collections of Florissant material has been re-

studied and named in accordance with the later understanding of

this flora. This embraces the original material obtained by the

Hayden survey, and which served in large part as the basis for Les-

quereux's work as published in his Tertiary Flora and Cretaceous

and Tertiary Floras. A large portion, if not indeed all, of the mate-

rial used in the preparation of the latter work that is not now in the

United States National Museum, is, or should be, in the museum of

Princeton University.

5. Collection of 1913.—This is a small and relatively unimportant

collection made in 1913, when Edward W. Berry and the writer

spent several days at Florissant. The most valuable part of this

collection is a series of specimens of fossil wood from the well-known

"fossil forest," located about 2 miles west of the town of Florissant.

No fossil wood from this locality was previously contained in the

' Lesquereux, Leo, Kept. U. S. Geol. Surv. Terr., vol. 8 (Cretaceous and Tertiary Floras), 1883.
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United States National Museum collections. It is not described in

the present paper.

A word may be said regarding the geological occurrence and strati-

graphic position of the fossiliferous lake beds at Florissant. So far

as now known the first geological account of the Florissant Lake
basin was made by Dr. A. C. Peale * who visited the area and made
a small collection of plants on October 11, 1873. In his account he
presented a map showing the approximate outhne of the ancient lake,

and in addition to the brief description of the beds and their abun-
dant fossil contents, gave a section of the succession of the strata as

observed in a low bluff just below the town of Florissant.

In point of time apparently the next geological account of this

lake basin was given by Samuel H. Scudder,^ who visited the locality

in the summer of 1877. After quoting in full Doctor Peale's account
he presents his own observations which were made jointly with Prof.

Arthur Lakes. He gives descriptions of the beds, several geological

sections, and a revised map. It is probable that the Scudder collec-

tion of plants here reported on was made at this time.

As the locaUty became more and more widely known for its fossil

resources, additional accounts were pubhshed, but it is not necessary

to review these in the present place. One of the latest and perhaps
best accounts is that given by Prof. Jmiius Henderson,^ based on the
results of a visit in 1905.

From the several descriptions it appears that Lake Florissant was
a small lake approximately 5 miles in length and not much if any
exceeding a mile in width, but with a very irregular shore Hue. Hen-
derson says:

The whole topography of the region indicates that the basin was formerly a mountain
valley and its laterals formed in granite by stream erosion. * * * The ramification

of the lake into lateral valleys and consequent tortuous outline gives a great length of

shore Une in proportion to the area. It consisted of two somewhat distinct bodies of

water connected by a narrow strait and placed at such an angle with each other as to

foi-m a wide L; or, to state it another way, the lake was nearly divided at the angle by
two promontories which jutted into it from opjwsite shores.

That the lake was shallow is attested by the sun-cracking of some
of the shales, the character of the fish remains, and the erect stumps
of Sequoia. According to Henderson

—

The beds are comprised chiefly of volcanic ashes, mud, and sand, the component
particles of which are generally somewhat though not very much worn by the action

of water. The conclusion reached in both field and laboratoiy is that the deposits

were fonned largely by volcanic ashes from repeated eruptions falling upon the sur-

face of the water and settling to the bottom, assorted by the sluggish lake currents;

also by mud and ashes falling or flowing into position where they were rapidly washed
into the lake by rains, streams, and waves without much grinding.

> Peale, A. C, U. S. Gaol, and Geogr. Surv. Terr., Ann. Rept. 1873 [1874], p. 210.

5 Scudder, S, H., U. S. Geol. and Geogr. Surv. Terr., Bull., vol. 6, 1882, pp. 279-300
8 Henderson, Junius, Univ. of Colorado Studies, vol. 3, 1906, pp. 145-151
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The strata of the upper deposits differ greatly from each other in composition,

fineness of material, and thickness. At least the whole fossiliferous portion exam-

ined has been deposited in water, is tliin-bedded, and very distinctly stratified. It

often weathers out in large scales little thicker than ordinary writing paper. During

the periods of deposition large numbers of insects and plants were sometimes entombed

and preserved in great perfection. While there is a general sameness to the forma-

tion in various parts of the basin, yet, upon more particular examination of the

strata, great dissimilarity in minor details forces itself upon the attention. Espe-

cially is this true when one compares a vertical section in the northwestern basin

with one in the southeastern basin.

The lower part of the formation seems wholly nonfossiliferous, is of a drab color,

qmte homogeneous, thick-bedded, and has a decidedly conchoidal fracture. Our
limited examination of that portion of the formation left the impression that it was

formed by mud flows without much assortment by moving water. This ia offered

merely as a suggestion for future work, not as a final conclusion, and its investiga-

tion may throw important light on the history of the lake. Near the northwestern

end of the basin a shaft has been sunk for some distance into the nonfossiliferous

beds, and in other places wells have been sunk, affording excellent sections and

showing that the floor deposits extend to considerable depth—just what depth we
have not learned. The fossiliferous beds above the floor deposits are approximately

20 feet in thickness.

As regards the geological age of these lake beds there has been

some difference of opinion. As they lie on, and are completely sur-

rounded by, granite, and further are isolated from all other sedimen-

tary rocks by several miles of crystaUines, no aid can be expected

from stratigraphy and dependence must be placed entirely in the

paleontological contents. As a result of his hasty examination Doctor

Peale inclined to regard them as of Pliocene age, but Lesquereux,

who studied the plants, at first considered them as probably belong,

ing to the upper Miocene. Later, when larger collections became
available, Lesquereux came into substantial agreement with Cope,

who had studied the scant fish remains, and these beds came to be

referred to the lower Miocene or Ohgocene, which is the age usually

assigned them in textbooks and elsewhere. Within the past few

years, however, there has been a revival of interest in the study of the

Florissant flora and fauna, due largely to the activities of Prof. T.

D. A. Cockerell,^ and as a result of these studies and comparisons with

various floras of this country and Europe, the conviction has been
growing that the position originally assigned by Lesquereux is more
nearly correct, namely, that the beds are upper Miocene in age.

While it is improbable that the final word has been said regarding

the exact stratigraphic position of these beds, until conclusive evi-

dence to the contrary has been presented the Florissant plant-bearing

beds may be regarded as upper Miocene.

It may be of interest to note in this connection that lake beds of

similar lithologic composition, and containing many of the Florissant

species of plants, have recently been discovered in other parts of

Colorado. These will bo described and discussed in full in a later

pubUcation.

» See Univ. Colorado Studies, vol. 3, No. 3, 1906, pp. 167-176; Amer. Nat., vol. 44, 1910, pp. 31-47.
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MOSSES.^

HYPNUM? BROWNn Kirchner.

Hy-pnum brownii Kirchner, Trans. St. Louis Acad. Sci., vol. 8, 1898, p. 178,

pi. 12, figs. 4, 4a.

—

Britton and Hollick, Bull. Torrey Bot. Club, vol. 34,

1907, p. 139, pi. 9, figs 3, 3a.

Type.—Cat. No. 33,678, U.S.N.M.

I have examined this specimen with care, and am unable to make
more out of it than did the author of the species. It consists

of a cluster of deUcate, arched and often forked branches, while

the leaves are ovate-lanceolate and acute. It seems beyond any-

reasonable question to be a moss, but, as Britton and Hollick have
said, its reference to Hypnum is a matter requiring confirmation.

The Scudder collection contains a single fragmentary branch that

appears to belong here.

POLYTBICHUM? FLORISSANTI, new species.

Plate 12, fig. 4, three times enlarged.

Type.—C&t No. 34,760, U.S.N.M.

The Hambach collection contains a single example—the one here

figured—that appears to be a fruiting moss. It has a long, exceed-

ingly slender pedicel fuUy 2 cm. in length, and a large ovoid capsule

that is nearly 3 mm. long and a httle over 1.5 mm. in diameter.

The capsule appears to be ribbed and somewhat fimbriate at apex,

but this appearance may be due to the state of preservation. The
pedicel is practically straight, evidently erect, and the capsule is

erect and symmetrical. There is no evidence concerning either

calypah, operculum, or peristome. The ribbed appearance of the

I In 18S3, Lesquereux described from Florissant what was supposed to be a moss under the name:
Fontinalls prlstina Lesquereux (Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert. FL), 1883,

p. 135, pi. 21, fig. 9).

The specimens figured seemed to represent an axis or "stem" with numerous, obscurely two-ranked
linear "leaves," and were tacitly assumed to have been correctly referred to the mosses. When the short

list of American fossil mosses was reviewed by Britton and ITollick [Bull. Torr. Bot. Club, vol. 34, 1907,

pp. 139-112, pi. 9], they passed over the present form with the statement that "it may be merelyremarked
that the correctness of its reference to the genus Fontinalis is questionable."

In the Scudder and Hambach collections there was foimd several specimens that agree perfectly with the
figures given by Lesquereux, and without special study they were referred to Fontinalis pristina. Later

however, a specimen was noted that showed conclusively that it is a feather. It is about 21 mm. in length

and 4 mm. in width, and is preserved entire, consisting of the calamus or basal portion about 3 mm. long, and
the delicate rachis that passes to within about 3 mm. of the tip. Arranged on either side are the delicate

barbs with faint indications of the barbules and interlocking processes; in other words it is perfect and
unmistakable feather. It has been submitted to a number of ornithologists, among them Dr. Charles W.
Eichmond and Mr. H. C. Oberholser, who Indorse this reference without qualification, the latter suggest.

Ing that it was doubtless from a small l)Ird, and not Improbably a passerine bkd. As two species of birds
have been described from the Florissant lake beds, there Is every reasonable probability of separate feathers
being occasionally preserved.

If there had been present only the upper half of the above described feather it would have been Identified

at once as Lesquereux's Fontinalis pristina, for it would then be inJistinguishable from the original figure

as well as from specimens usually so identified, but being preserved entke, as it is, its avian character Is

at once apparent.
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capsule suggests a fully mature and more or less shriveled condition

after the discharge of the spores. There is no evidence of the pres-

ence of leaves. This moss, if it has been correctly interpreted, suggests

an old fruiting plant of the genus Polytriclium, such for instance as

the weU-known hair-cap moss, Polytrichum juniperinum, but on

account of its poor preservation, it is not possible to be certain of its

affinity. The generic reference has consequently been questioned.

PLAGIOPODOPSIS SCUDDERI Britton and Hollick.

Plate 12, fig. 2.

Plaglopodopsis scudderi Britton and Hollick, Bull. Torrey Bot. Club, vol. 42,

1915, p. 10, text figs. 1, 2.

This splendid moss was detected in the Scudder collection by the

writer and by him submitted to Mrs. Elizabeth G. Britton and Dr.

Arthur Hollick for examination and publication. As it has the fruit

preserved in a fair degree of perfection it was possible to determine

its affinity with the living species Plagiopus oederi (Gunner) Lim-
precht, of the Bartramiaceae, with reasonable certainty. They estab-

lished for it the genus Plaglopodopsis, with the following description

:

Plants cespitose, matted together by basal radicles; stem about 1 cm. high, erect,

simple, or branching; leaves crowded, spreading, about 2 mm. long by 0.5 mm. wide,

lanceolate-acuminate, costate to apex; perichaetial leaves longer, extending to or

beyond the capsule; seta terminal, 2-3 mm. long, erect and partly excerted; cap-

sule ovoid, 1.5 mm. long by 0.75 mm. broad, erect or inclined, rugose or pUcate;

mouth 0.5 mm. broad, too indistinct to show any traces of peristome; calyptra and
lid unknown.

The figure here given (pi. 12, fig. 2) is a new figure of the type-

specimen, showing it three times natural size. It is a somewhat
clearer figure than that given by Britton and Hollick.

Family POLYPODIACEAE.
PHEGOPTERIS GUYOTTn (Lesquereux) Cockerell.

Plate 12, fig. 1.

Phegopteris guyottii (Lesquereux) Cockerell, Bull. Amer. Mus. Nat. Hist.,

vol. 24, 1908, p. 76.

Sphenopteris guyottii Lesquereux, Kept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and
Tert. Fl.), 1883, p. 137, pi. 21, figs. 1-7.

A fine specimen in the Hambach collection, but again without trace

of fruit.

DRYOPTERIS SCANSA Cockerell.

Dryopteris scansa Cockerell, Bull. Amer. Mus. Nat. Hist., vol. 24, 1908, p. 76,

pi. 6, fig. 9; pi. 10, fig. 38.

A single specimen in the Scudder collection that is apparently the

same as the first of the figures given by Cockerell, though not quite so
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well preserved. The reference of this to DryoiHeris must be con-

sidered doubtful.

Family PSILOTACEAE.
TMESIPTERIS ALLENI (Lesquereux) Hollick.

Tmesipteris alleni (Lesquereux) Hollick, Bull. Torr. Bot. Club, vol. 21,

1894, p. 256, pi. 205, fig. 12.

OpMoglossum alleni Lesquereux, Ann. Kept. U. S. Geol.and Geogr. Surv. Terr.,

1872 [1873], p. 371.

Salvinia alleni (Lesquereux) Lesquereux, Kept. U. S. Geol. Surv. Terr., vol.

7 (Tert. Fl.), 1878, p. 65, pi. 5, fig. 11.

This is one of the most characteristic plants foimd at Florissant,

and while not actually abundant, is present in almost every collection

from there and is always perfectly preserved. It is regularly ellip-

tical in shape with a pronounced emarginate apex and excun-ent

midvein. The nervation is peculiar in that there is the strong mid-

vein, between which and the margin there is a very coarse reticulate

arerolation. Not one of these leaves, so far as known to the writer,

has ever been found attached, nor has a trace of fruit been observed,

though if correctly referred to this modem genus, the fruit might

fall off and not be recognizable thereafter.

The single living species of Tmesipteris (T. tannensis), which is

widely distributed throughout Australia, New Zealand, Tasmania,

and the Polynesian islands, has drooping branches thickly beset with

small linear decurrent leaves which are either sharply apiculate or

emarginate with the midvein excurrent. The nervation consists of a

very strong midvein and a very fine reticulate areolation between it

and the margin.

Broadly speaking the fossil form resembles the living in the emar-

ginate, excurrent apex and in the manner of areolation, but it differs

widely in shape, manner of attachment of the leaves, and in the very

coarse reticulation. It seems doubtful if they are congeneric,

though they may belong to the same family.

Family PINACEAE.

PINUS FLORISSANTI Lesquereux.

Pinus florissanti Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. FL), 1883, p. 138, pi. 21, fig. 13.

The Hambach collection contains a single cone that is referred to

this species, but it is much less perfect than the type. Pinus floris-

santi was established by Lesquereux for a finely preserved, nearly

perfect cone, and so far as known to the writer, no specimen has been

obtained which in any way connects this type of cone with the leaf-

bearing specimens, though doubtless one of them was the species

which bore the cone.
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PINUS WHEELEBI CockereU.

Plate 12, fig. 3.

Pinus wheeleri Cockerell, Bull. Amer. Mus. Nat. Hist., vol. 24, 1908, p. 78, pi.

6, fig. 11.

Cat. No. 34,755, U.S.N.M.

The Scudder collection contains a fine specimen belonging to this

species, which is much better than the type upon which it was based.

It includes two short ''spurs" a centimeter in length, each bearing a

cluster of five leaves. None of the leaves is entirely preserved, how-
ever, the longest being only retained for 4.5 cm. of its length, which,

according to the original description, was 12 cm. or more.

A fragment of a cone has been attributed to this species by Professor

Cockerell, but it is purely conjectural as to whether it belongs here or

to the better known P.Jlorissanti. The only cone found in the collec-

tions under consideration is referred to the latter species.

SEQUOIA AFFINIS Lesquerenx.

Sequoia affinis Lesquereux, U. S. Geol. and Geogr. Surv. Terr. Bull., vol. 1,

1875 [1876], p. 384; Ann. Kept. U. S. Geol. and Geogr. Surv. Terr., 1874

[1876], p. 310; Kept. U. S. Geol. Surv. Terr., vol. 7 (Tert. FL), 1878, p. 75,

pi. 7, figs. 3-5; pi. 65, figs. 1-4; vol. 8 (Cret. and Tert. Fl.), 1883, p. 138.

Glyptostrobus ungerif Heer. Lesquereux, Kept. U. S. Geol. Surv. Terr., vol.

8 (Cret. and Tert. Fl.), 1883, p. 139, pi. 22, figs. l-6a.

Sequoia haydenii (Lesquereux) Cockerell, Science, vol. 26, 1907, p. 447; Pop.

Sci. Mon., vol. 73, 1908, p. 122, fig. in text; Bull. Amer. Mus. Nat. Hist., vol.

24, 1908, p. 78.

With the exception of the dictotyledonous leaves referred to the

several species of Myrica or Fagopsis, this coniferous plant is possibly

the most abundant form found at Florissant. It occurs in pieces of

all sizes, from single slender twigs up to forking branches and branch-

lets covering a square foot or more in area, and often preserved in a

high degree of perfection. The branches and branchlets with the

two quite distinct kinds of leaves, the male aments and the mature
cones are aU known in completeness of detail but Httle inferior to

Uving material.

That this conifer is the form described by Lesquereux imder the

name of Sequoia affinis, there can, of course, be no doubt, nor can
there be any question as to the identity with it of the material de-

scribed and figured by him as Glyptostrobus ungeri Heer. That it is

properly referred to the genus Sequoia is also reasonably certain, for

as Cockerell and others have pointed out, it is of the type of the living

S. sempervirens, and is not a Glyptostrohus. I quite agree with

Cockerell that there is probably only a single species of this type of

conifer present as Florissant, and for this it seems to me the available

name is Sequoia affinis.
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Cockerell, as set forth in the synonymy outlined above, includes

this species under the name of Sequoia Jiaydenii (Lesquereux) Cock-

erell, on the ground of its identity with Hypnum Tiaydenii Lesquereux,*

which would give the specific name Tiaydenii the priority. It seems

impossible that this should belong to Sequoia, and the suggestion of

Britton and HolUck^ that it is nearest to certain forms of Juniperus is

followed, and consequently Hypnum Jiaydenii Lesquereux, is treated

as a doubtful species of Juniperus.

The reference of certain fossil trunks to this species, while possibly

true, is imwarranted on the basis of our present knowledge, since

they have never been—nor are they likely ever to be—found con-

nected. The inferential combination of species not found in actual

organic connection is often harmful and misleading,

SABINA LINGUAEFOLIA (Lesquereux) Cockerell.

Plate 14.

Sabina linguaefolia (Lesquereux) Cockeeell, Univ. Colorado Studies, vol. 3,

1906, p. 175.

Widdringtonia linguaefolia Lesqueeeux, Rept. U. S. Geol. Surv. Terr., vol. 8

(Cret. and Tert. Fl.) 1883, p. 139, pi. 21, figs. 14, 14a.

Glyptostrobus europaeus IIeee. Lesquereux, Kept. U. S. Geol. Surv. Terr.,

vol. 7 (Tert. Fl.), 1878, p. 74, pi. 7, figs. 1, 2.

This beautiful species is exceedingly abundant in all collections

from Florissant. The Scudder collection contains a specimen cover-

ing an area 25 cm. in length by 12 cm. in width.

JUNIPERUS? HAYDENII (Lesquereux), new combination.

Hypnum haydenii Lesqueeeux, U. S. Geol. and Geogr. Sxu-v. Terr. Bull., vol.

1, 1875, p. 383; U. S. Geol. and Geogr. Surv. Terr. Ann. Rept., 1874 [187G],

p. 309; Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.) 1878, p. 44, pi. 5, figs.

14, 146; vol. 8 (Cret. and Tert. Fl.) 1883, p. 136.—Beitton and Hollick,

Bull. Torr. Bot. Club, vol. 34, 1907, p. 139, pi. 9, fig. 2, 2a.

Type.—Cat. No. 37, U.S.N.M.

The type, and so far as known the only specimen, of this form is

preserved in the United States National Museum, and has proved to

be more or less of a puzzle to all who have stuched it. As it was
described as a moss by Lesquereux, who was a recognized authority

on this group of plants, it was for many years accepted as one of the

extremely few fossil American representatives of this group. It has

always appeared anomalous and not closely comparable to any known
living species.

In 1907, when Mrs. E. G. Britton, and Dr. Arthur Hollick were
collecting all available information regarding American fossil mosses,

>U. S. GeDl. and QeDgr. Surv. Terr. Bull., vol. 1, 1875 [1876], p. 383; Ann. Rept., 1874 [1876], p. 309;

Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.), 1878, p. 44, pi. 5, figs. 14-146.

«Bull. Torr. Bot. Club, vol. 34, 1907, p. 140.
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they took special occasion to reinvestigate this "Hypnum Jiaydenii"

the type being sent them for this purpose. Their conclusion regard-

ing it is as follows :

*

We are satisfied that it is not a moss, and Dr. L. M. Underwood, of Columbia Uni-

versity, has expressed his opinion that it can not be a Lycopodium. The closest com-

parisons which we have been able to make are with certain conifers, especially with

forms of Juniperus communis L., in wliich the young growing branchlets often present

a striking similarity in general appearance to tliis specimen.

It is on the basis of the above statement that it is referred tenta-

tively to Juniperus, with the frank admission that it does not agree

very clearly with the well-known forms of this genus, since it can

not be referred either to the Musci or to the Lycopodiaceae. It is

quite well marked and will be easily recognized should it be found

again.
MUHLENBERGIA FLORISSANTI. new species.

Plate 13, figa. 1-3.

In the Hambach collection several beautifully preserved spikelets

of a grass were found. Thoy were shown to ^Ii's. Agnes Chase, the

well-known gi-aminologist, who recognized at once their reference to

the genus MiMenehergia. Mi's. Chase kindly consented to prepare

brief notes and measurements from which the following characteriza-

tion is compiled:

Stems and leaves unknown; axis of inflorescence not well defined;

spikelets borne on pedicels about 1.5 mm. long, the body of the

spikelet being spindle-shaped, about 2.8 mm. long, and 0.6 to 0.7

mm. wide; awn slender, 2 to 3 times as long as the body, being fully

7 nun. long. In one of the specimens [34,751] in which there are

fewer, more scattered spikelets, some of the florets have apparently

faUen from their glumes, the body of the floret being about 2 mm.
long.

Type.—C&t. Nos. 34,750 [=fig. 1]; 34,751 [=fig. 3], U.S.N.M.

These specimens happen to be preserved on very fine-grained

shale with the result that they are retained with a great degree of

fidehty. They consist simply of little groups of spikelets broken
from the panicle or inflorescence, and they exhibit no trace of the

axis to which they were attached. The figures, of which figure 1 is

nearly natural size and figures 2 and 3 are multiphed 3 times, give an
excellent idea of the characters.

This species appears to be very near to the living Muhlenhergia

porteri Scribner, a species ranging from Colorado and western Texas
to CaUfornia and Mexico. This species, known as the mesquite grass,

is especially common in many parts of New Mexico, where it almost

always grows in the shade of mesquite bushes. It has slender, lax

stems and open spreading panicles.

» Bull. Torr. Bot. Club, vol. 34, 1907, p. 140.
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The only other grass described from Florissant is Stipa laminarum

Cockerell,^ based on isolated long-awned grains similar to those of the

^YUigStipa connata Trinius and Rupricht. The grain is said to be 10-

11 mm. long and about 2 mm. broad, while the awn is ''quite 60 mm."
long. It is obviously very distinct from the species here described.

Family TYPHACEAE.

TYPHA LESQUEREUXI Cockerell.

Typha lesquereuxi Cockerell, Bull. Torr. Bot. Club, vol. 33, 1906, p. 307.

Typha latissima Al. Braun. Lesquereux, Rept. U. S. Geol. Siirv. Terr., vol. 8

(Cret. and Tert. Fl.), 1883, p. 141, pi. 23, figs. 4, 4a. [Not T. latissima Al.

Braun.]

A single characteristic example showing the complete apical por-

tion of a leaf; from the Scudder collection.

Family POTAMOGETONACEAE?
PALAEOPOTAMOGETON, new genus.

PALAEOPOTAMOGETON FLORISSANTI, new species.

Plate 16, fig. 1; plate 17, fig. 3.

Stems slender, erect, weak, possibly aquatic ; leaves opposite, short,

grass-Uke, acuminate at apex, probably sheathing at the base, nervation

obscure, a midrib only discernible; fruit borne on long, slender almost

filiform, axillary peduncles, the fruits spheroid, short-pediceled,

apparently indehiscent.

Types.—Cat. Nos. 34,748, 34,749, U.S.N.M.

This form is represented by the two specimens figured and by a

nimiber of isolated fruits. With the exception of the fruits, they are

very faintly impressed on the matrix, as though the stems were soft

and weak, suggesting an aquatic habitat. The best preserved speci-

men (fig. 1), representing the upper portion of a stem now about

11 cm. in length, which bears at the apex a number of leaves that are

apparently broader than the other leaves and suggest the possibihty

that they were floating.

The fruits, as already pointed out, are the most definite parts pre-

served. They are spheroid or ovoid, about 2 mm. in diameter, and
evidently had a very hard ''shell" or test. There is evidence of the

presence of rather strong ridges, but nothing to indicate that they

were dehiscent, in fact they suggest akenes rather than capsules.

Each fruit is short-pediceled and borne on a long, slender, axillary

pedimcle. The peduncles are clearly alternate, but this is probably
an incident rather than a point of significance.

'Cockerell, T. D. A., Bull. Amer. Mus. Nat. Hist., vol. 24, 1908, p. 79, pi. 6, flgs. 1, 3.
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The affinity of this plant has not been recognized with certainty.

In some ways it certainly suggests Potamogeton, to which it was referred

by Lesquereux, but its opposite leaves and pediceled fruits are not

wholly in accord with this genus. It has been shown to many
botanists and no one has been able to suggest anything like an obvi-

ously close relationship for it. It is not at all certain that the impli-

cation in the generic name given it is the correct one, for it may not

really be allied to Potamogeton, and it is pubhshed at this time simply

to make it a matter of record and in the hope that some one may be

able to place it more definitely.

Family NAIADACEAE.
NAJADOPSIS KUGULOSA Lesqoerenx.

Najadopds rugulosa Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8

(Cret. and Tert. Fl.) 1883, p. 142, pi. 23, fig. 7.

A single example in the Scudder material.

Family LEMNACEAE.
SPIBODELLA PENICttLATA (Lesqnerenx) Ck>ckerell.

Spirodella penidUata (Lesquereux) Cockerell, Univ. Colorado Studies, vol. 3,

1906, p. 174; Bull. Amer. Mus. Nat. Hist., vol. 24, 1908, p. 79.

Lemna penicillata Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fl.) 1883, p. 143, pi. 23, fig. 8.

Type.—C&t. No. 1,628, U.S.N.M.

This specimen, so far as known, still remains imique. It is very

obscure and may or may not have been correctly interpreted and

figured, and at best it can not be considered of great value.

Family PALMACEAE?
PALMOCARPON7 GLOBOSUM Lesqnerenz.

Palmocarponf globosum Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8

(Cret. and Tert. Fl.), 1883, p. 144, pi. 24, fig. 3.

The Scudder collection contains two well-preserved specimens that

are referable to this species. It is extremely doubtful if this fruit has

anything to do with the palms, which so far as authentically known
did not occur at Florissant.

Family JUGLANDACEAE.
JUGLANS MAGNIFICA. new epectes.

Plate 15. (About half natural size.)

Juglans crossii Knowlton. Kirchner, Trans. St. Louis Acad. Sci., vol. 8,

1898, p. 183, pi. 14, fig. 1.

Leaf of large size, at least 30 cm. long and about 25 cm. broad,

odd-pinnate, with at least 11 leaflets; rachis thick (3 mm.), especially

below; terminal leaflets long-petiolulate (3.6 long), symmetrical,
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narrowly obovate, wedge-shaped from above the middle, obtuse at

apex; lateral leaflets opposite, nearly or quite sessile; upper pair

much the larger, elliptical-lanceolate in shape, very unequal-sided,

rather abruptly narrowed at base, pointed at apex (14 cm. long, 5

cm. broad) ; next pair similar but smaller (9 cm. long, about 4 cm.

broad); lower pair smallest, about 6 cm. long and only 2.5 cm.

broad, very unequal-sided; all leaflets coarsely, somewhat doubly

serrate, the teeth large, rather obtuse; nervation consisting of a very

strong midrib and numerous thin, close, slightly arched craspedodrome

secondaries; finer nervation obscure.

Type.—Cat. No. 33,765, U.S.N.M.

This splendid specimen was contained in the Hambach collection,

and as may be seen in the figure, is nearly perfect, the three terminal

leaflets being absolutely so, and several of the lower ones nearly

complete. In the Florissant material belonging to the United States

National Museum there is a specimen [No. 50,288] that was donated

by Mr. R. D. Lacoe, which belongs to this species. It shows por-

tions of the terminal parts of two leaves, each with several leaflets,

but they are obscure and fail to give the clear exposition of characters

to be noted in the type-specimen. This Lacoe specimen had passed

through Lesquereux's hands and was noted as a new species of Juglans,

but it was never published.

The specimen that was identified by Kirchner ^ as Juglans crossii

Knowlton, is now in the United States National Museum [No.33,682],

and is before me. The shape of the best preserved leaflet in this

specimen is very much like some of the leaflets in Lesquereux's

figure,^ but it appears that the latter must have been palmately com-
pound, that is the leaflets originated from the top of a common petiole,

whereas the present specimen is distinctly pinnately compound.
There is no doubt that this Kirchner specimen belongs to Juglans

magnijlca.

The Scudder collection contains three or four leaflets that obviously

belong to this species, but it would have been difficult to place them
without the specimens showing the leaflets attached.

Juglans magnijlca appears to be a rather rare species, since only

four specimens are contained in the Museum collections, which num-
ber many hundreds. It must have been a tree of imposing appear-

ance when living, and doubtless supphed the fruits described under
separate name, but they can not yet be placed together. It is clearly

not the same as Kirchner's J. affinis, which is described from a single,

narrowly lanceolate, sparingly toothed leaflet.

1 Trans. St. Louis Acad. Scl., vol. 8, 1898, p. 183, pi. 14, fig. 7.

» Called J. denticulata Heer, Tert. Fl., pi. 58, fig. 1.
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JUGLANS FLORISSANTI Lesquereiu.

Plate 17, fig. 2.

Juglans florissanti Lesquereux, Kept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. Fl.) 1883, p. 190

Type.—C&t. No. 50,355, U.S.N.M. [Original No. 80 of Lacoe's

cabinet.]

This species, here figured for the first time, was named and de-

scribed by Lesquereux in 1883, and became the property of the United

States National Museimi by the accession of the Lacoe collection. It

is possible that it is the same as the species here described as Juglans

magnifica, but it appears shghtly different and is held distinct. It

has, as Lesquereux said, a rough surface and is altogether of a coarser

aspect than J. magnifica; it is also much less unequal-sided at base.

JUGLANS AFFINIS Klrchner.

Juglam affinis Kirchner,Trans. St. Louia Acad. Sci., vol. 8, 1898, p. 184, pi. 13;

fig. 2.

Type.—C&t, No. 33,680, U.S.N.M.

JUGLANS? SEPULTUS Cockerell.

Plate 17, fig. 4.

Juglansf sepultus Cockerell, Bull. Amer. Mus. Nat. Hist., vol. 24, 1908, p. 80,

pi. 6, fig. 8.

Juglans costata Unger. Lesquereux, Kept. U. S. Geol. Surv. Terr., vol. 8

(Cret. and Tert. Fl.), 1883, p. 190, pi. 39, fig. 5.

A single specimen in the Hambach collection undoubtedly belongs

here. It is so preserved as to indicate beyond reasonable doubt

that it is really the fruit of Juglans.

Family MYRICACEAE.

Genus MYRICA.

Of the 200 species of plants, more or less, that have been described

from Florissant, the greatest number of nominal species, and probably

the greatest number of individuals have been referred to the genus

Myrica. Almost every blow of the hammer is pretty certain to dis-

close one or more of the forms that have been referred to this genus.

The result has been to bring together very considerable collections,

and from which it is now possible to draw fairly definite conclusions

as to probable specific limitations, though there are of course some

points on which the evidence is not yet complete enough for final

decisions. Many of the earlier collections, on which Lesquereux

based much of his work, were very small and afforded little or no evi-

dence on the range in specific variation, with the result, as we can now
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see, that too many species were established. Most of this original

material studied by Lesquereux is preserved in the United States

National Museum, together with large recent collections, and all

has been reviewed in the present connection with as much thorough-

ness as time permitted. As at present understood, the earlier-described

species of Myrica from Florissant are disposed of as follows, those in

Roman being the accepted species

:

Myrica acuminata Unger. Lesquereux, Ann. Kept. U. S. Geol. and Geogr. Surv.

Terr., 1873 [1874], p. 411; Kept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.), 1878, p.

130, pi. 17, figs. 1-4.

=Myrica scottii (figa. 1, 4).

=Myrica drymeja (figs. 2, 3).

Myrica amygalina Saporta. Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8

(Cret. and Tert. Fl.), 1883, p. 147, pi. 26, figs. 1-4.

= Myrica coloradensis.

Myrica bolanderi Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.),

1878, p. 133, pi. 17, fig. 17.

=Excluded; from unknown locality.

Myrica callicomaefolia Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and
Tert. Fl.), 1883, p. 146, pi. 26, figs. 5-14.

= Myrica drymeja (Lesquereux) Knowlton.

Myrica copeana Lesquereux, Ann. Rept. U. S. Geol. and Geogr. Surv. Terr.,

1873 [1874], p. 411; Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.), 1878, p. 131,

pi. 17, fig. 5.

Myrica diversifolia Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 148, pi. 25, figs. 6-15.

=Sorbus diversifolia (Lesquereux) Cockerell.

=Sorbus nupta Cockerell.

—Rihes ? florissanti.

Myrica drymeja (Lesquereux) Knowlton, BuU.U. S. Geol. Surv. 152, 1898, p. 146.

Myricafallax Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert. Fl.),

1883, p. 147, pi. 32, figs. 11-16.

= Myrica drymeja (Lesquereux) Knowlton.

Myrica hendersoni Cockerell, Bull. Torr. Bot. Club, vol. 33, 1906, p. 308, fig.

(in text) 1.

Myrica insignis Lesquereux, Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., 1874

[1875], p. 312; Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.), 1878, p. 135, pi. 17,

figs. 7, 8.

= Comptonia insignis (Lesquereux) Cockerell.

Myrica latiloha acutiloha Lesquereux, Ann. Rept. U. S. Geol. and Geogr. Surv. Terr.,

1873 [1874], p. 412; Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.), 1878, p. 134,

pi. 17, fig. 13.

= Crataegiis acutiloha (Lesquereux) Knowlton.

Myrica obscura Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 145, pi. 32, figs. 8-10.

= Myrica drymeja (Lesquereux) Knowlton.

Myrica polymorpha Schimper. Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8
(Cret. and Tert. FL), 1883, p. 146, pi. 25, figs. 1, 2.

= Myrica scottii Lesquereux.

Myrica rigida Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert FL),

1883, p. 145, pi. 25, figs. 3, 4.

= Myrica drymeja (Lesquereux) Knowlton.
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Mtrica 8C0TTII Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 147, pi. 32, figs. 17, 18.

Myrica zachariensis Saporta. Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8

(Cret. and Tert. Fl.), 1883, p. 146, pi. 25, fig. 5.

i= Myrica drymeja (Lesquereux) Knowlton.

MYEICA DRYMEJA (Lesquereux) Knowlton,

Plate 20, figs. 1, 2.

Myrica drymeja (Lesquereux) Knowlton, Bull. U. S. Geol. Surv. 152, 1898,

p. 146.

Rhus? drymeja Lesquereux, Ann. Rept. U. S. Geol. and Geogr. Surv. Terr.

1873 [1874], p. 416.

Callicoma microphylla Ettinqshausen. Lesquereux, Rept. U. S. Geol. Surv.

Terr., vol. 7 (Tert. H.), 1878, p. 246, pi. 43, figs. 2-4.

Myrica callicormaefolia Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. FL), 1883, p. 146, pi. 26, figs. 5-14.

Myrica obscura Lesquereux, Rept. U. S. GeoL Surv. Terr., vol. 8 (Cret. and

Tert. n.), 1883, p. 145, pi. 32, figs. 8-10.

Myrica rigida Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8, 1883, p. 145,

pi. 25, figs. 3, 4.

Myrica fallax Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8, 1883, p. 147,

pi. 32, figs. 11-16.

Myrica zachariensis Sapoeta. Lesquereux, Rept. U. S. Geol. Surv. Terr., vol.

8, 1883, p. 146, pi. 25, fig. 5. [Not pi. 45A, figs. 6-9.]

Myrica acuminata Under. Lesquereux, Ann. Rept. U.S. Geol. and Geogr. Surv.

Terr., 1873 [1874], p. 411; Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.),

1878, p. 130, pi. 17, figs. 2, 3. [Not figs. 1, 4, which =M. scottii.]

Most of the type-specimens of Myrica callicomaefolia, M. rigida, and

M.fallax are preserved in the United States National Museum, together

with a great number of other fine examples that would ordinarily be re-

ferred to the first mentioned species. A careful study of this material

has failed to disclose any satisfactory Hne by which they may be

essentially separated, and hence, following CockerelFs suggestion, they

have all been combined under the name of Myrica drymeja, which

is the earhest specific name appUed to what was later called M.

callicomaefolia. Lesquereux himself suggested the possibility of

his M. fallax being referable—perhaps as a variety—to M. callico-

maefolia or M. drymeja, as it is now called. The species may be

known by the narrow shape with more or less inequilateral base and

numerous regular teeth which may be low or sharp and distinct.

The single specimen from Florissant that was referred by Les-

quereux ^ to Myrica zachariensis Saporta, has not been found in the

collections of the United States National Museum. It is beheved to

be nothing but a large, nearly equal sided leaf of M. drymeja; in any

event, it is not to be distinguished from some in the collection that

were so referred by Lesquereux himself.

The status of the four loaves from Elko, Nevada, that were de-

scribed and figured by Lesquereux^ under the name of Myrica zach-

> Lesquereux, Leo, Rept. U. S. Geol. Surv. Terr., voL 8 (Cret. and Tert. FL), 1883, p. 145, pL 25, fig, 6.

> Idem, p. 149, pi. 46A, figs. 6-9.
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ariensis Saporta, will have to be settled later. They do not appear
to be referable to M. drymeja, nor do they seem to be anything like

the one above mentioned from Florissant.

The leaves described and figured by Lesquereux xmder the name
of Myrica acuminata Unger, are all preserved in the United States

National Museum [Nos. 143-145], and appear referable to two
species. Figures 2 and 3 [144 and 145] appear to be best refeiTed to

M. drymeja, while figm-es 1 and 4 [143, 145a] are refeiTed to M.
scottii. Shortly after the pubUcation of Lesquereux's Tertiary Flora

(1878), Ettingshausen * took occasion to change the names of a num-
ber of his (Lesquereux's) species, among them being the four leaves

referred to Myrica acuminata Unger. These Ettingshausen called

Ceratopetalum americanum, but it seems best to dispose of them as

indicated above.

MYRICA COLORADENSIS, new species.

Plate 21, fig. 1.

Myrica amygdalina Saporta. Lesquereux, Rept. U. S. Geol. Surv. Terr., vol.

8 (Cret. and Tert. Fl.), 1883, p. 147, pi. 26, figs. 1-4.

T^/pes.—U.S.N.M., figs. 1 [1,654], 2 [1,655], 3 [1,654a], 4 [1,653],

cotypes. Cat. Nos. 1,657, 1,658, U.S.N.M.

I believe this to be a good species and well entitled to recognition.

It has small leaves, 2.5 to 5.5 cm. in length, submerabranaceous in

texture, oblong-lanceolate, enlarged toward the upper part, where
they are obtuse or apiculate, and narrowed below to a short petiole.

The margin is denticulate or subentire, becoming quite entire below.
The midrib is rather slender, while the secondaries are very numerous,
at an angle of about 50°, much curved outward, obliquely branching
and reticulate, with the nervilles oblique to the secondaries.

This species was referred by Lesquereux to Myrica amygdalina
Saporta,2 from the Eocene of France, and it must be confessed it has a
very strong resemblance to at least one of Saporta's figures (fig. 8),

though the other figures are perfectly entire and look much more
like leaves of Salix than leaves of Myrica. The teeth in the French
species are very slight and remote, and the secondaries emerge at a
more open angle than in the Florissant leaves and are curved upward
instead of outward.

I have refigured one of the types of the Florissant species,^ which
brings out very clearly the differences between it and Saporta's
species. The margin is provided with numerous regular, small, sharp

I Ettingshausen, C. von, Denks. d. k. Akad. d. wiss. math.—nat. classe, vol. 47, 18&3, p. 137 (37]; Geol.
Surv. N. S. W., Mem. Pal., No. 2 (Tert. Fl. Australia], ISS, p. 58.

» Saporta, Gaston de, Etudes sur la V6g. sud-est France: Ann. Scl. Nat. (5 ser.) bot., vol. 9, 1867, p. 163

211, pi. 1, flgs. 8-10.

8 Lesquereux's fig. 3, Rept. U. S. Geol. Burv. Terr., vol. 8, 1883, pi. 26.

-Proc.N.M.vol.51—16 17
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teeth, and as may be seen, the secondaries, while arising at a some-

what more acute angle, are distinctly curved outward, and are often

branched. The peculiar oblique nervilles are also well brought out

in the new figure.

In view of the above differences, as well as the improbability of a

European Eocene species persisting into the American upper Miocene,

it has seemed best to separate these leaves under a new name. It

has not been observed in any of the later collections.

MYRICA HENDERSONI Cockerell.

Myrica hendersoni Cockerell, Bull. Torr. Bot. Club, vol. 33, 1906, p. 308, fig.

(in text) 1; Univ. Colorado Studies, vol. 3, 1906, p. 176, fig. 7.

Morella hendersoni (CocK-EREhh) Cockerell, Univ. Colorado Studies, vol. 3, 1906,

p. 173.

It has been found that Morella is untenable as a name for certain

species of Myrica, and as there appears to be so much uncertainty

regarding the nomenclature of this genus it seems best to employ

the better known term Myrica, at least until some agreement can be

reached.

I have not seen specimens of this species, which, to judge from the

description and rather faint figure, appears to be quite distinct from

the other fonns of Myrica. Concerning it Cockerell says:

At first sight, the leaves seem to be entire, and the plant looks like a Salix closely

allied to S. myrtilloides; on close inspection, however, the apical halves of the larger

leaves are seen to be sparingly dentate, irregularly and sharply, not at all in the manner

of Salix, but entirely as in Myrica ceri/era.

MYRICA OBSCURA Lesqnereux.

Myrica obscura Lesquereux, Kept. U. S. Geol. Siu^^. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 145, pi. 32, figs. 8-10.

Typesy-Cat. Nos. 1,630 [fig. 9], 1,629 [fig. 10], U.S.N.M.

Lesquereux described this form as follows

:

Leaves linear-lanceolate, coarsely serrate, rounded in narrowing to the petiole, un-

equilateral at base; nervation obsolete.

Two of the types of this species are in the United States National

Museum, and while they have a degree of likeness to Myrica drymeja,

and incHne to retain it as a valid species, they certainly have quite

a different facies from M. drymeja and may at least be held as dis-

tinct imtil further corroborative information one way or the other.

Since the above was written I have just noted that Cockerell,*

in a postscript to his largest paper, has reached a similar conclusion.

He says:

The collection of 1907 contains good material of Myrica obsciua Lx., which proves to

be a perfectly valid species, probably referable to Comptonia.

I have not seen additional specimens, but so far as the types go it

does not seem that it should be referred to Comptonia.

1 Cockerell, T. D. A., Bull. Amer. Mus. Nat. Hist., vol. 24, 1908, p. 108.



m2i5i. FOSSIL PLANTS FROM FLORISSANT—KNOWLTON. 259

MYRICA SCOTTU Lesquereiw.

Plate 20, figs. 3, 4.

Myrica scottii Lesquereux, Rept. U. S. Geol. Surv.Terr., vol. 8(Cret. and Tert.
Fl.), 1883, p. 147, pi. 32, figs. 17, 18.—Cockerell, Bull. Amer. Mus. Nat.
Hist., vol. 24, 1908, p. 81.

Myrica polymorpha Schimper. Lesquereux, Rept. U. S. Geol. Surv. Terr., vol.

8 (Cret. and lert. Fl.), 1883, p. 146, pi. 25, figs. 1, 2.

Myrica acuminata Unger. Lesquereux, Ann. Rept. U. S. Geol. and Geogr. Surv.
Terr., 1873 [1874], p. 411; Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.)

1878, p. 130, pi. 17, figs. 1, 4 [not figs. 2, 3, which =i/. drymeja].

One of the two type specimens of Myrica scottii ^ is preserved in

the United States National Museum (No. 1,660), and also one of the
two specimens illustrated under the name of Myrica polyinorpJia

Schimper,^ and as there seems to be no essential difference between
them they have been combined as above indicated. The teeth in

the original M. scottii are perhaps a little longer and sharper than is

shown in the figures of 21. polymorpha, but the latter are not quite
correctly shown in Lesquereux 's figures, being as sharp in many cases

as in the other. This species may be distinguished by the long, very
slender shape and the conspicuously sharp teeth.

The Lacoe collection contains a single small narrow leaf (U.S.N.
M., 50,239) that was identified by Lesquereux as Myrica zachari-

ensis Saporta, but it clearly belongs with M. scottii. It is wholly
unlike the Florissant leaf referred to M. zacJiariensis by Lesquereux.^

I have also referred here two of the leaves figured by Lesquereux
under the name of Myrica acuminata Unger, namely figures 1 and 4

of his plate 17. These are Nos. 143 and 145a in the United States
National Museum collections. The other two figures are referred to

M. drymeja. The two leaves here referred to M, scottii have been
refigured (pi. 21, figs. 3, 4).

MYRICA COPEANA Lesquerenx.

Myrica copeana Lesquereux, Ann. Rept. U. S. Geol. and Geogr. Surv. Terr.
1873 [1874], p. 411; Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. FL), 1878^
p. 131, pi. 17, fig. 5.—Cockerell, Bull. Amer. Mus. Nat, Hist., vol. 24*

1908, p. 81.

Type.—C2it. No. 147, U.S.N.M.
This, as Lesquereux stated, is a fine, large, well-characterized spe-

cies, described originally from a single specimen. It is not contained
in any of the collections studied in the United States National Mu-
seum, but CockereU mentions its occurrence at his station 9, so the
type-specimen evidently is not unique. It must, however, be con-
sidered as a rare species.

» Rept. U. 8. Geol. Surv. Terr., vol. 8 (Cret. and Tert. Fl.), 1883, pi. 32, flg. 17.
2 Idem, pi. 25, flg. 1.

3 Idem, pi. 25, fig. 5.
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COMPTONIA INSIGNIS (Lesquerens) CockereU.

Comptonia insignis (Lesquereux) Cockerell, Univ. Colorado Studies, vol. S,

1906, p. 173.—Berry, Amer. Nat., vol. 40, 1906, p. 499.—Cockerell, Bull.

Amer. Mus. Nat. Hist., vol. 24, 1908, p. 81.

Myrica insignis Lesquereux, Ann. Rept. U. S. Geol. and Geogr. Surv. Terr., 1874

[1875], p. 312; Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.), 1878, p. 135,

pi. 65, figs. 7, 8; vol. 8 (Cret. and Tert. Fl.), 1883, p. 150.

The typeHspecimens of Lesquereux's Myrica insignis are preserved

in the United States National Museum (No. 538, both being on the

same piece of matrix), and apparently remain miique. It is not

present in any of the recent collections that have passed imder my
eyes.

This species is undoubtedly most closely related to Myrica alka-

lina Lesquereux^ from Alkali Station, a few miles north of Green

River, Wyoming, and in fact Berry ^ has already imited them, stating

that he is "inclined to think that the leaves which Lesquereux called

aVcalina are simply the young leaves of which insignis is the mature

leaf, for they are (1) much more variable in lobation, (2) smaller in

size and definiteness and in the extent of their lobes, combined with

narrower lamina, and (3) they have a much thicker midrib."

Comptonia insignis has also some resemblance to certain of the

figures given by Lesquereux ^ of his Myrica diversifolia, which in this

paper is caUed Crataegus acutilohus.

Family SALICACEAE.

SALIX, species.

Plate 13, figs. 4, 5.

The Hambach collection includes three leaves, two of which are

here figured, which are obviously those of Salix, but which I have

hesitated either to identify with a known species, or to describe as

new. They are naiTOwly linear-lanceolate but with a short petiole

and long wedge-shaped base. The nervation is nearly obsolete in the

smaller specimen, but in the other it consists of a relatively strong

midrib and about four or five pairs of slender secondaries at a very

acute angle of divergence.

Types.—C&t. Nos. 33,744, 33,745, U.S.N.M.
This form has a resemblance to a number of species, such for

instance as a very small, naiTOW leaf of S. angusta, but the nervation

differs somewhat.

1 Lesquereux, Leo, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert. Fl.), 1883, p. 149, pi. 45A, flgs.

10-15.

» Berry, Edward W., Living and fossil species of Comptonia, Amer. Nat., vol. 40, 190(5, p. 499.

3 Lesquereux, Leo, Rept. U. S. Geol. Surv. Terr., vol 3, 1883, p. 148, pi. 25, flgs. 6, 11, 12, etc.
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POPULUS LESQUEREUXI Cockerell.

Populus lesquereuxi Cockerell, Bull. Torr. Bot. Club, vol. 33, 1906, p. 307;

Univ. of Colorado Studies, vol. 3, 1906, p. 172.

Populus heerii Saporta. Lesqueretjx, Rept. U. S. Geol. Surv. Terr., vol. 8

(Cret. and Tert. FL), 1883, p. 157, pi. 30, figs. 1-8; pi. 31, fig. 11. [Not P.

heerii Saporta].

This common and well-known Florissant species, which has been

correctly seggregated by Cockerell, is represented by a considerable

nmnber of well-preserved examples in the several collections.

POPULUS PYRIFOLIA Klrchner.

Populus pyrifoUa Kirchner, Trans. St. Louis Acad. Sci., vol. 8, 1898, p. 185,

pi. 15, fig. 4.

Populus oxyphylla Saporta. Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8

(Cret. and Tert. Fl.) 1883, p. 159, pi. 38, figs. 9-11.

Type of P. pyrifolia.—Csit. No. 33,687, U.S.N.M.

After a comparison of all these specimens I have come to the con-

clusion that there is only a single species represented. The leaf

described by Kirchner as Populus pyrifolia is of precisely the same

character as the leaves figured by Lesquereux as P, oxypliyTla, the only

difference being in the size, the former being about twice as large as

the latter. The margin is not preserved in P. pyrifolia, but there is

every reason to suppose that it was toothed, as in the others.

The proper name that should be given this species may be briefly

considered. If one could be certain that the leaves referred by Les-

quereux to P. oxyphylla were really Saporta's species, then of course

Kirchner's P. pyrifoliawould become a synonym of it, but, as Cockerell

has said,^ ''in view of the general improbabihty of our species being

identical with that of Saporta, I should prefer to use Kirchner's

name," I have acceded to this view and have placed these leaves

under the name given by Kirchner, where they may remain until

evidence to the contrary is forthcoming.

There are two other specimens in the Hambach collection that I

refer here, though neither is as well preserved as the one figured.

POPULUS MICBO-TREMULOroES, new species.

Plate 19, fig. 2.

A branch (4.5 cm. long) bearing prominent leaf scars and indicat-

ing a growth of three, and possibly four, seasons ; the presence of six

leaves is shown by the petioles which are crowded in a short space,

and are alternate in insertion; leaves apparently circular or short-

eUiptical in outline, truncate or slightly heart-shaped at base, and

there entire, possibly slightly toothed or undulate above; nervation

with a relatively strong midrib and several pairs of opposite, or sub-

1 Univ. of Colorado Studies, vol. 3, 1906, p. 173.
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opposite, thin apparently camptodrome secondaries; finer nervation

not preserved.

Type.—Cat. No. 34,738. Counterpart 34,739, U.S.N.M.

This specimen with its counterpart is all that has been observed in

the collections, and unfortunately it is not perfectly preserved. It

consists of a short stocky branch rather closely set with large leaf-

scars, and, judging from its similarity to the living species, indicates

the growth of four seasons. No very satisfactory measurements of

the leaves can be given. The petioles are about 1.5 cm. long, and the

leaves about 2 cm. broad, but the full size and shape of the latter can

not be ascertained.

This species is thought to be most closely related to the livmg Pop-
ulus tremuloides Michaux, the well-known trembling aspen, being

especially like the short stunted branches and small leaves of trees or

bushes which have grown in very dry situations. The nervation of

this species is not quite typical for Populus tremuloides, and it is, of

course, possible that the characters above set forth may not indicate

this genus, but in any event, it seems distinct from described forms,

and may stand until more perfect material is obtamed. It has some
superficial resemblance to Panax andrewsii CockereU,* especially in

the clustering of the leaves and their size and probable nervation, but
the latter is interpreted as being a compomid leaf of five leaflets, and
moreover, the petioles are provided with prickles.

POPULUS CRASSA (Lesquereux) Cockerell.

Plate 18.

Populus crassa (Lesquereux) Cockerell, Bull. Amer. Mus. Nat. Hist., vol.

24, 1908. p. 83, pi. 8, fig. 22; pi. 10, fig. 42.

Macreightia crassa Lesquereux, Rept. U. S.Geol. Surv. Terr., vol. 8 (fret, and
Tert. Fl.), 1883, p. 175, pi. 34, figs. 16, 17.

Diospyros cuspidata Kirchener. Trans. St. Louis Acad. Sci., vol. 8, 1898, p. 185.

pi. 12, fig. 1.

Type of Diospyros cuspidata.—Cat. No. 33,675, U.S.N.M.

The type and only specimen of Earchner's Diospyros cuspidata is

absolutely identical with the figures of Macreightia crassa Lesquereux,

and it is probable that all were equally four-valved, notwithstanding

the appearance of the figures. That they have apparently been

correctly referred to Populus, is weU shown by the splendid specimen

figured (U.S.N.M., 50,332), which was contained in the paleobotani-

cal collections donated to the United States National Museum by
Mr. R. D. Lacoe. This is an absolutely complete drooping raceme 18

cm. long, with the rachis about 3 mm. thick, and showing about

thirty of the capsules attached by the short thick pedicels. The
point where the raceme was attached is broad, enlarged, circular

lAmer. Nat., vol. 42, 1908, p. 581, fig. (ill text) 12.
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(6 mm. in diameter), and slightly concave, and presents an appear-

ance identical with that to be observed in the twigs and small

branches that are so abimdantly "cast" by the living cottonwood

trees (Pojyulus monilifera, etc.).

The appearance of branching to be observed in this specimen is

imdoubtedly due to the presence of another raceme which lies imder

the larger example in such a manner as to make it appear as a branch

of it.

POPULUS, species.

Plate 16, fig. 4.

Type.—C&i. No. 34,753, U.S.N.M.

The specimen here shown, which is from the Hambach collection,

appears to be a large though evidently immature catkin of Populus.

It is from the base of the catkin, as evidenced by the 1 cm. long por-

tion of the stem below the last or first pair of capsules. The portion

preserved is about 5 cm. in length, but it is difficult to decide whether

or not it is aU present, and it is probable that it was very much longer

when perfect.

It is quite possible that this may represent the immature stage of

Populus crassa, since, as may be seen on comparing the two figures,

it is evident that the main rachis is of about the same size, though the

individual pedicels are much shorter than they are in P. crassa. It

is not of very great importance in any event, and is given merely to

show that the various stages of the fruits of Populus were preserved.

Family BETULACEAE.

CARPINUS ATTENUATA Lesquerenx.

Carpinus attenuata Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. Fl.) 1883, p. 152, pi. 27, fig. 10.

A single example in the Hambach collection. It is smaller than

the figure given byLesquereux but does not otherwise differ essentially.

CARPINUS FRATERNA Lesquereux.

C'arpimis fraterna Lesquereux, Rept. U. S. Geol. Siirv. Terr., vol. 8 (Cret.

and Tert.) 1883, p. 152, pi. 27, figs. 12-14.

Several fine specimens in both the Scudder and Hambach collec-

tions. One in the former collection is much larger than any of the

figures given of this species, but it does not otherwise differ.

BETULA TRUNCATA Lesquereux.

Betula truncata Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fl.) 1883, p. 150, pi. 28, figs. 7, 8. [Alnus truncata on plate]

The Hambach collection contains a single leaf of this species, this

being of the same shape and nervation as figure 8 (referred to in the

synonymy) , but is a little longer.
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BETULA DELTOIDES, new species.

Plate 19, fig. 3.

Type.~C&t. No. 34,754, U.S.N.M.

Leaf of medium size, membranaceous in texture, deltoid or trun-

cate-ovate in outline, perfectly truncate across nearly the whole base,

apex prolonged and slenderly acuminate; margin coarsely toothed,

the teeth very sharp, occasionlly with smaller teeth on or between
the larger ones

;
petiole slender, one half the length of the blade ; ner-

vation 5-ribbed from the top of the petiole, the midrib straight, with

5 or 6 pairs of subopposite, craspedodrome secondaries; lowest pair

of secondaries or ribs at an angle of 45°, each with 4 or 5 craspedo-

drome tertiary branches on the outside, the lowest ones arising at the

top of the petiole; nerviUes fairly numerous, mainly percurreni.

This leaf is absolutely perfect. Its length is 6 cm. and its width
3.5 cm., while the petiole is slightly less than 3 cm. long. The pecul-

iarly truncate base, sharply, obscurely doubly serrate margin and
5-ribbed nervation mark it exceedingly well.

The present species if correctly allocated, makes the third made
known from Florissant, the others being Betulafiorissanti Lesquereux,^

and Betula truncata Lesquereux.^ With the first species mentioned the

present one has no evident specific relationship; the other is some-

what nearer but differs in its much smaller size, less truncate base, a

different marginal dentition and above all in the nervation.

ALNIJS PRAECORDATA Cockerell.

Plate 19, fig. 1.

Alnus praecordata Cockerell, Bull. Amer. Mua. Nat. Hist., vol. 24, 1908, p. 84.

Alnus cordata Lesquereux, Kept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.,

Fl.), 1883, p. 151. [Homonym of A. cordata Desf. 1827.]

Tyye.—Qsii. No. 50,357, U.S.N.M. [No. 83 of Lacoe's cabinet].

The type and only known specimen of this species, which became
the property of the United States National Museum through the

acquisition of the Lacoe collection, is here figured for the first time.

ALNUS, species,

Plate 16, fig. 2.

Type.—Cs.t. No. 34761, U.S.N.M.

The Hambach collection contains a single example apparently of

the mature strobiles of a species of Alnus. It has a very thick pedicel

and bears two "cones" about 1 cm. long. The form of the scales of

the "cones" can not be made out.

> Lesquereux, Leo, Rept. U. 8. GeoL Surv. Terr., vol. 8 (Cret. and Tert. Fl.), 1883, p. 150, pi. 27, fig. 11.

2 Idem, p. 150, pi. 27, figs, 7, 8.
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Family FAGACEAE.
FAGOPSIS LONGIFOLIA (Lesqaerens) HolUck.

Plate 20, fig. 5.

Fagopsis longifolia (Lesquereux) Hollick, Torreya, vol. 9, 1909, p. 2, figs, (in

text) 1, 2.

Planera longifolia Lesquereux, Ann. Rept. U. S. Geol. and Geogr. Surv. Terr.

1872 [1873], p. 371; Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.), 1878, p.

189, pi. 27, figs. 4-6; vol. 8 (Cret. and Tert. Fl.), 1883, p. 161, pi. 29, figs. 1-13.

Fagus longifolia (Lesquereux) Hollick and Cookerell, Bull. Amer. Mus. Nat.

Hist., vol. 24, 1908, p. 88 (footnote).

Quercus semi-elliptica Goppert. Lesquereux, Ann. Rept. U. S. Geol. and

Geogr. Surv. Terr., 1871 [1872], p. 286.

This is one of tlie most abundant plants found in the Florissant

deposits, occurring literally by thousands. It is found usually as

detached leaves, though branches having leaves attached occur

occasionally, and yet in spite of this abundance it was not until a

few years ago that specimens were found showmg the fruit. From
these it becomes plain that it is closely allied to, if not indeed

identical with, Fagus.

QUERCUS DRYMEJA7 Unger.

Quercus drymeja Unger, Chloria Prot., 1847, p. 113, pi. 32, figa. 1-4.

—

Les-

quereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.), 1878, p. 157, pi.

19, fig. 19; vol. 8 (Cret. and Tert. Fl.), 1883, p. 154, pi. 28, fig. 12.

The Scudder collection contains a single specimen representing

the basal portion of a leaf with its long, slender petiole that is evi-

dently the same as the figure given by Lesquereux in his Cretaceous

and Tertiary Floras (pi. 28, fig. 12).

QUERCUS SCUDDERI, new species.

Plate 21, fig. 3.

Leaf of small size, coriaceous in texture, oblong and slightlyobovate,

about equally rounded at both base and apex; margin entire for

lower half of leaf, thence provided with four or five rather large teeth;

petiole very short, stout ; midrib stout, especially below; secondaries

about five pairs, alternate, at an angle of about 45°, little curved

upward, crospedodrome and ending in the marginal teeth; nervilles

irregular, much broken, producing large irregularly quadrangular

areas.

Type.—Cat. No. 34,758, U.S.N.M.

This little leaf, which is evidently thick and coriaceous in texture,

is slightly oblong-obovate in shape, being broadest just above the

middle. The length is 23 mm., and the width about 9 mm., while

the petiole is only 2 mm. long.

This species, which is preserved on the same piece of matrix with

Typha lesquereuxii, is apparently quite unlike any oak previously
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described from Florissant. It belongs evidently to the Quercus vir-

giniana group or so-called live oaks, being, for instance, not unlike

certain forms of Q. affinis (Lesquereux) Knowlton, from the John Day
Basin of Oregon. The latter, however, has more teeth and a greater

number of secondaries. It also suggests some of the small leaves of

Q. consimilis Newberry,* but here, again, the teeth and secondaries

are more numerous.

Family ULMACEAE.

ULMUS TENUINERVIS Lesquereux.

Ulrmis tenuinervis Lesquereux, Ann. Kept. U. S. Geol. and Geogr. Surv. Terr.,

1873 [1874], p. 412; Kept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.) 1878,

p. 188, pi. 26, figs. 1-3.

A single fine leaf in the Scudder collection.

PLANERA MYRICAEFOLIA (Lesquereux) Cockerell.

Plate 21, fig. 2.

Planera myricaefolia (Lesquereux) Cockerell, Bull. Amer. Mus. Nat. Hist., vol.

24, 1908, p. 87.

Planera longifolia myricaefolia Lesquereux, Kept. U. S. Geol. Surv. Terr., vol. 8

(Cret. and Tert. Fl.) 1883, p. 161, pi. 29, figs. 15-27.

Podocarpus eocenica? Unger. Lesquereux, Rept. U. S. Geol. Surv. Terr., vol.

8 (Cret. and Tert. Fl.) 1883, p. 140.

The Lacoe collection of Florissant plants, now the property of the

United States National Museum, contains the specimen (U. S. N. M.,

50,339; origmal No. 68, Lacoe collection) referred by Lesquereux to

Podocarpus eocenica f Heer, and which he says is "narrowly linear-

lanceolate, acute, narrowed into a short petiole." A careful examina-

tion of this leaf, which is here figured for the first time, discloses that

it is not entire, but has several distinct, very sharp teeth near the

apex, and two or three obscure teeth along the sides to a point at or

below the middle. The nervation consists of the rather strong

straight midrib, and numerous thin secondaries at a very acute angle

with it which enter the teeth. This of course excludes it from Podo-

carpus, and it is probably a narrow, sparsely toothed leaf of Planera

myricaefolia, being, for instance, very much like figures 21 and 22 of

Lesquereux's plate of this species.

CELTIS McCOSHn Lesquereux.

Celtis mccoshii Lesquereux, Rept. TJ. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. Fl.) 1883, p. 163, pi. 38, figs. 7, 8.

A specimen in the Scudder collection that imdoubtedly belongs

here, though the marginal teeth are slightly coarser and more dis-

tant. The shape of the leaf and its nervation are identical.

1 Newberry, J. S., Mon. V. S. Geol. Surv., No. 35, 1898, pi. 43, flg. 4.
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Family MORACEAE.
FICUS FLORISSANTIA, new species.

Ficus haydenii Lesquereux. Kirchner, Trans. St. Louis Acad. Sci., vol. 8,

1898, p. 179, pi. 12, fig. 3.

Type.—Csit. No. 33,677, U.S.N.M.

After an examination of the originals of both these forms I am con-

vuiced that the Florissant leaf referred by Kirchner to Lesquereux's

Ficus Jiaydenii is not the same as the Black Buttes leaf. The former

differs in being more heart-shaped at base and markedly in the

secondary nervation. In F. haydenii the secondaries are all alternate

and emerge at about the same angle, while in F. Jlorissantia the three

lower pairs are crowded at the base and at very different angles.

The second pair is nearly at right angle to the midrib, and the first

and third pairs are below, and about equally above, a right angle

respectivel3^ The upper pairs of secondaries are about the same in

both species, though they appear to arch more strongly in F. Jloris-

santia. It therefore seems best to consider them as distinct.

Family PROTEACEAE.
LOMATIA INTERRUPTA Lesquereux.

Plate 25, fig. 5.

Lomatia interrupta Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 167, pi. 43, figs. 18, 19.

The Hambach collection includes a single absolutely perfect leaf

of this species (U.S.N.M. 33,703), which is here figured as it supple-

ments to some extent the type-specimens.

LOMATITES HAKEAEFOLIA (Lesquereux) Cockerell.

Plate 26, figs. 1, 2.

Lomatites haheaefolia (Lesquereux) Cockerell, Bull. Amer. Mus. Nat. Hist.,

vol. 24, 1908, p. 89.

Lomatia hakeaefolia Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. FL), 1883, p. 166, pi. 32, fig. 19.

Carduus florissantensis Cockerell, Bull. Torr. Bot. Club, vol. 33, 1906, p. 311,

fig. (in text) 6.

The specimen here figured, which comes from the Hambach collec-

tion, is undoubtedly identical with the Carduus florissantensis of

Cockerell, and further, it does not seem to be separable from Lomatia

hakeaefolia of Lesquereux. The latter, known only from the single

example figured, has plainly the same configuration at the base and

only differs in not having the upper lobes large. The long slender

terminal lobe is the same in all the specimens.

It is possible that Quercus halaninorum CockereU^ should also be

referred here. The upper portion is the same, but the basal portion is

more sharply wedge-shaped.

I Bull. Amer. Mus. Nat. Hist., vol. 24, 1908, p. 86, pi. 8, fig. 21.
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BANKSITES UNEATUS Lesquereux.

Banl-sites lineatus Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. Fl.), 1883, p. 165, pi. 32, fig. 21.

There are half a dozen good specimens in the Scudder material.

Family ARISTOLOCHIACEAE.
ARISTOLOCHIA WILLIARDIANA, new species.

Plate 22, figs. 1, 2.

Leaf of medium size and membranaceous texture, broadly ovate-

cordate, the basal sinus deep and rounded, the lobes broadly rounded;

apex of blade obtuse; midrib strong, straight; secondaries on the

midrib 6 or 7 pairs, at an angle of about 45°, parallel, camptodeome,
joining the one next above by broad loops just below the margin; a

pair of secondary branches or ribs arise at the very base of the blade

and turn abruptly downward, with small forking camptodeome
branches on either side to supply the basal lobes; nervilles numerous,

very distinct, mainly unbroken, but occasionally broken and forked.

Type.—Ca,t. No. 34,756, U.S.N.M.; cotype. Cat. No. 50,271, U.S.

N.M. [No. 30 of Lacoe collection].

The example selected as the type (fig. 1) is a fine leaf lacking only a

portion of one side. It is about 9 cm. long, 7 cm. wide, and has the

basal sinus a little more than 2 cm. deep. The other specimen (Cat.

No. 50,271, U.S.N.M.) is much less perfect, as it lacks practically all of

the margin except at the base; its size was about the same as that of

the type. This latter specimen had passed through Lesquereux's

hands and was indicated by him as a new species of Cercis, but it can
not belong to this genus.

This species is, in a general way, of the same type as Aristolochia

crassifolia (Newberry),* from the Fort Union formation, but it is of

course much smaller and much narrower. It is possible that it may be
the same as Aristolochia mortua CockereU,^ but that species is de-

scribed as having the leaf thin and the veins not united (campto-

drome) on the lateral margins. The length of A. mortua is said to be
about 105 mm. and the breadth about 70 mm.^ The figure is so

poorly executed that almost nothing can be made out regarding the

nervation, and altogether it is impossible to decide whether it is the

same as what is here called A. williardiana. Leaves that are to be
referred to Aristolochia are evidently rare as Florissant, since appar-
ently only three have thus far been detected.

> Mon. U. S. Geol. Surv., vol. 35, 1898, p. 90, pi. 60, fig. 4.

2 Bull. Amcr. Mus. Nat. Hist., %'ol. 24, 1908, p. 90, pi. 8, flg. 25.

s If this size is correct, the figure of it (pi. 8, fig. 25) is less than half natural size, but no mention is

made of the reduction in the explanation of plates or elsewhere. This practice of publishing figures that

are lass than natural size without mentioning the fact, is certainly to be deplored.
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This species is named in honor of Mr. T. E. Williard, of the United

States Geological Survey, who has done much efficient work in select-

ing and preparing the Florissant collections for study.

Family HYDRANGEACEAE.

HYDRANGEA? SUBINCERTA Cockerell.

Hydrangea f subincerta Cockerell, Bull. Amer. Mu9. Nat. Hist., vol. 24, 1908,

p. 92, pi. 9, fig. 32.

A single example in the Hambach collection that is evidently this

species. The original specimen is said by Cockerell to be without

nervation, but the present one has faint indications of very thin longi-

tudinal ribs, there being about four in a sepal. The other nervation

is obsolete.
HYDRANGEA? FLORISSANTIA Cockerell.

Hydrangea florissantia Cockerell, Amer. Joum. Sci., vol. 26, 1908, p. 67, fig.

(in text) 2; p. 541.

Rhus rotundifolia Kirchner, Trans. St. Louis Acad. Sci., vol 8, 1898, p. 184,

pi. 12, fig. 2. [Not Hydrangea rotundifolia Rafinesque.]

Type of Rhus rotundifolia.—Cat. No. 33,676, United States National

Museum.
The type-specimen of Kirchner's Rhus rotundifolia is so exactly

similar to the figure of Cockerell's Hydrangea florissantia that the

two figures might almost have been made from the one specimen,

and there is of course absolutely no question as to their identity.

That they are properly referred to Hydrangea, however, is by no
means so certain. Each of the individual segments, whatever their

nature may ultimately be proved to be, is distinctly provided with a

short thick petiole 1 or 2 mm. in length, whereas in Hydrangea the

sepals are sessile or even slightly united at base. In Hydrangea hen-

direi (Ward) Knowlton,* from the Mascall formation of Oregon, the

the sepals are completely sessile if not indeed slightly united at base.

It seems a suspicious circimastance that the only specimens found

(or figured) should both lack the fourth "sepal" which was presum-

ably present if it really is a sterile flower of Hydrangea. It is just pos-

sible that this may be a compound leaf of three leaflets, and not a

flower at all.

Bull. U. 8. Geol. Surv., No. 204, 1902, p. 60, pi. 9, figs. 6. 7.



270 PROCEEDINGS OF THE NATIONAL MUSEUM. vol, 51.

Family CUNONIACEAE.

WEINMANNIA HAYDENII (Lesquerenx) Lesquereux.

Weinnannia haydenii (Lesquereux) Lesquereux, Rept. U. S. GeoL Surv.

Terr., vol. 8 (Cret. and Tert. Fl.), 1883, p. 178, pi. 42, figs. 1-7.

Fhus haydenii Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.),

1878, p. 294, pi. 58, fig. 12.

Weinmannia phenacophylla Cockerell, Bull. Amer. Mus. Nat Hist., vol. 24,

1908, p. 93.

According to Professor Cockerell, Weinmannia haydenii as figured

by Lesquereux in the Cretaceous and Tertiary Flora is not the same as

his earlier Rhus haydenii, which, if true, would leave the former with-

out a name. An examination of the type of Rhus haydenii convinces

me that Lesquereux was right in referring the seven figures in the

Cretaceous and Tertiary Flora as Weinn^annia haydenii; hence W.

'phenacophylla becomes superfluous.

Both the Hambach and Scudder collections embrace well-marked

specimens that belong here. [Cat. No. 33,748, United States Na-

tional Museum.]

WEINMANNIA INTEGRIFOLIA Lesquereux.

Weinmannia integrifolia Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8

(Cret. and Tert. Fl.), 1883, p. 178, pi. 42, figs. 8-13.

A single example [Cat. No. 1,809, United States National Museum]

is contained in the old Museum collection.

WEINMANNIA OBTUSIFOLIA Lesquereux.

Weinmannia obtusi/oUa Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. Fl.), 1883, p. 2878, pi. 41, figs. 4-10.

The Hambach collection includes two good examples of this very

characteristic species (Cat. Nos. 33,714, 33,715, U.S.N.M.).

Family SOLANACEAE?.

FLORISSANTIA, new genus.

FLORISSANTIA PHYSALIS, new species.

Convolvulaceous? flower, Kirchner, Trans. St. Louis Acad., vol. 8, 1898, p. 187,

pi. 15, fig. 2.

Pedicel very slender, bractless, 2.5 cm. long; corolla rotate, shghtly

five-lobed, the lobes low and obtuse, greatest diameter 2.5 cm.; ner-

vation of corolla strongly marked, consisting of five straight veins

which enter the tips of the lobes, then a pair of veins on either side of

the straight ones, which arch into the tip of the lobes, then one or

two slender veins between the sets of 3's, in aU about 20 veins

which divide the corolla mto approximately equal areas; numerous

cross veinlets pass between the veins.

Type.—Cut. No. 33,686, U.S.N.M.
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It is with some hesitation that the present form is described as a

new genus and species, but fossil flowers are so very rare in American

deposits, though, on the whole, this is so well preserved, that it seems

worthy of a name. The specimen that was figured and described by

Kirchner, and by him referred to with some doubt as a convolvula-

ceous flower, undoubtedly has a strong resemblance to the flowers of

certam tropical genera of this family, but there is another specimen

that was not seen by Kirchner which makes its reference to the Con-

volvulaceae now questionable. This latter specimen, it will be noted,

has a very slender, dehcate pedicel which, while not exactly excluding

it from the Convolvulaceae, seems to make its reference to another

family desirable, and this family, it seems to me, is the Solanaceae.

The slender bractless pedicel and the nearly circular, slightly five-

lobed corolla, with its pecuhar nervation, are strongly suggestive of

this family. In size, shape, and nervation, for instance, it is very sug-

gestive of certain species of Physalis. That it actually belongs to any

hving genus of the Solanaceae is difficult to state with positiveness,

and to avoid any unwarranted imphcation of kinship, it has been

given a new and noncommittal generic name, though the specific

name [Paysatis] is intended to signify its probable relationship with

this hving type.

Since the foregoing was written the specimens here described as

Porana similis have been studied, and it is difficult to escape the

conviction that there may be more than merely superficial resem-

blance between them. The nervation is certainly very similar in

these two forms, but otherwise they differ considerably. In Floris-

santia the corolla—if it be such—is regularly rotate and shghtly five-

lobed, whereas in Porana similis the whole organism is much larger

and has strong, rounded, or obtusely pointed lobes which are not

always of the same size. The presence of a slender pedicel in Floris-

santia is an argument for its corolloid nature. The nature and possi-

ble affinities of this form must be left to the future.

Famfly ANONACEAE.

ANONA SPOLIATA? Cockerell.

Anona spoliata ? Cockerell, Amer. Journ. Sci., vol. 26, 1908, p. 542, fig. (in

text) 7.

A single example in the Scudder collection that seems to belong

here, though it is a httle smaller and apparently shghtly unequal-

sided at base.
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Family GROSSULARIACEAE.

RIBES? FLORISSANTI, new species.

Myrica diversifolia Lesquereux, Rept. U. S. Geol. 8urv. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 148, pi. 25, fig. 13. [Not other figures.]

Leaf of small size, about 4 cm. long and 2,5 cm. broad, broadly del-

toid in general outline, deeply 3-lobed, lateral lobes obovate, obtuse,

decurront; central lobe ovate, all lobes few toothed; nervation thin,

pinuate.

This species, so far as now known, is represented only by the leaf

referred by Lesquereux to his Myrica diversifolia.^ This specimen

should be in the United States National Museum collections, but

it can not now be located, in fact it is not recorded in the catalogue

as ever having been present.

Although this leaf was included by Lesquereux in his Myrica

diversifolia, it does not seem to me that it can possibly be referred to

either of the two forms into which that species is now separated (i. e.

Sorbus diversifolia and S. nwpta). Its deeply three-lobed outline

with the basal portion decurrent are features that can not be made to

fit into either of its companion leaves as shown in Lesquereux s plate.

In some respects this leaf suggests species of Rhus in the Floris-

sant flora. Thus, it has the same size and much the appearance of

Rhus vexans Lesquereux,^ but the latter is distinctly trifoliolate

instead of three-lobed. It is also quite like some of the leaves re-

ferred to Rhus hilliae Lesquereux,^ but this is an odd-piimate leaf.

On the whole it appears to agree best with the genus Rihes, being,

for example, not greatly unlike R. aureum Pursh.

Family ROSACEAE.

ROSA SCUDDERI, new species.

Plate 22, fig. 4.

Leaves of small size, with seven leaflets, the terminal (odd) leaflet

narrowly elliptical, equally narrowed to both base and apex, short

petioled, length 20 mm., width 6 mm.; upper pair of leaflets oval,

sessile, 12 mm. and 15 mm. long and 4 and 6 mm. wide respectively;

middle pair of leaflets much smaller, about 8 mm. long and 3 or 4 mm.
wide; lowest pair of leaflets minute, 5 or 6 mm. long, about 2 mm.
wide; aU leaflets entire at base, then coarsely toothed; nervation

obscure with apparently about 5 or 6 pairs of secondaries; stipules

obscure, apparently minute and narrow.

Type.—C&t. No. 34,765, U.S.N.M.

1 Rept. U. S. Geol. Surv. Terr., vol. 8, 1883, pi. 25, fig. 13.

2 Idem, p. 195, pi. 41, flg. 20.

8 Idem, p. 194, pi. 41, figs. 12-15.
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Three species of Rosa have been previously described from Floris-

sant, these being i?. hilliae Lesquereux/ R. wilmaitae Cockerell,^ and

R. rusJciniana Cockeroll.^ The first is characterized by possessing

three leaflets, the second by five leaflets and the present species by

seven leaflets. In size of leaf and shape of leaflets they do not differ

greatly though in the present species the leaflets arc all slightly nar-

rower than in either of the others.

This species is named in honor of Samuel H. Scudder, the dis-

tinguished authority on fossil insects, who collected the specimens.

ROSA? INQUIRENDA. new spcclee.

Plate 17, fig. 1.

Represented by what appears to be a fruit or ''hip," consisting of a

thick, circular, capsule-like body about 7 mm. in diameter, and five

slender, acute radiating calyx lobes. The greatest spread of the lobes

is fully 3 cm., the individual lengths of the lobes being 12 or 13 mm.
2)/pe.—Cat. No. 34,741, U.S.N.M. Hambach collection.

The exact nature of this specimen is not defi-uitely known as it is

not clearly preserved, but it has the appearance of being a rose ' 'hip "
;

it may, however, be a regular-lobed and somewhat coriaceous calyx

of another genus.

Family MALACEAE.
AMELANCHIER PERITULA Cockerell.

Amelanchier peritula Cockerell, Bull. Amer. Miis. Nat. Hist., vol. 24, 1908, p. 95,

pi. 6, fig. 6.

The Hambach collection contains a single leaf that is referred to

this species.
SORBUS DIVERSIFOLIA (Lesqnereux) Cockerell.

Sorhus diversifolia (Lesqnereux) Cockerell, Amer. Jour. Sci., vol. 29, 1910, p.

76, fig. 1.

Myrica diversifolia Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fi.), 1883, p. 148, pi. 25, figs. 6, 10-12.

Crataegus acerifolia Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. Fl.), 188.3, p. 198, pi. 36," fig. 10.

Crataegus lesquereuxi Cockerell, Bull. Torr. Bot. Club, vol. 33, 1906, p. 311;

Univ. Colorado Studies, vol. 3, 1906, p. 171.

Onoclea rediccta Cockerell, Bull. Amer. Mus. Nat. Hist., vol. 24, 1908, p. 108,

pi 6, fig. 4.

The type-specimens of all of the leaves referred by Lesquereux,

to his Myrica diversifolia should be preserved in the United States

National Museum, but a careful search fails to disclose only five of

the 10 leaves. Of the four leaves (figs. 6, 10-12) which it seems to me

> Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert. Fl.), 1883, p. 199, pi. 40, figs. 16, 17.

2 Bull. Amer. Mus. Nat. Hist., vol. 24, 1908, p. 94, pi. 7, fig. 14.

» Amer. Jour. Sci., vol. 26, 1908, p. 540, fig. 5.

-Proc.N.M.vol.51—16 18
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jiiay be properly referred to what Cockerell has separated as Soi^hus

diversifolia, only the original of figures 10 ( = 1,651), and 12 ( = 1,650)

have been found. It would seem that figure 10 might well be a

small leaf of the type represented in figure 6, which appears to be the

only one transferred by Cockerell lo Sorhus diversifolia. Figures II

and 12 both lack the apical portion, which might well have been similar

to that in figure 6, and consequently I have placed them with So7-hus

diversifolia. They might have had an apical portion like that shown
in figures 7 and 8, but I do not think so, and it seems best to place

them as here indicated.

Perhaps a word of explanation may be given as to certain nomen-
clatorial complications that threatened to arise on transferring the

names above mentioned. Thus, Myrica diversifolia Lesquereux,

1883, can not be transferred to Crataegus on account of the earUer

living Crataegus diversifolia Steudel, 1847, or Pyrus diversifolia Bong
1864. Crataegus acerifolia Lesquereux, 1883, is not the same as

C. acerifolia Moench, 1785. The ineligibility of diversifolia in Cratae-

gus was the reason for calUng it lesquereuxi by Cockerell, but this

latter name is unnecessary when the species is placed in Sorhus.

The basal portion of a leaf described and figured by Cockerell *

under the name of Onoclea reducta, to judge from the indistinct figm'e,

has been properly transferred to Sorbus diversifolia by Cockerell

himself.

Professor Cockerell considers Sorhus diversifolia to be a hybrid

between S. 7negaphylla Cockerell, and S. nupta Cockerell, after the

manner of certain living forms which are known to produce natural

crosses. His reasoning for this belief is set forth at some length in

the paper above quoted.

SORBUS NUPTA Cockerell.

Sorbus nupta Cockerell, Amer. Jour. Sci., vol. 29, 1910, p. 78, fig. 2.

Myrica diversifolia Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 148, pi. 25, figs. 7, 8, 14.

The description of this species is given by Cockerell as foUows

:

Leaf-blade about 67 mm. long, and nearly as broad, with short triangular lobes, the

margin also sharply dentate.

I have not seen the type of this species, but so far as I can determine

from the rather indistinct figure and the above description, it appears

to be identical with figure 14 of Myrica, diversifolia Lesquereux, nor

do I see any reason except size for not including also figures 7 and 8

of Lesquereux's plate. These three leaves certainly appear to agree

among themselves and also to be different from the other leaves not

referred to Sorhus diversifolia.

1 Cockerell, T. D. A., Bull. Amer. Mus. Nat. Hist., vol. 24, 1908, p. 108, pi. 6, fig. 4.
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Cockerell considers Sorhus nwpta to be one of the parents, which,
crossed with Sorhus megaphtjUa, Cockerell, has produced a hybrid
called Sorhus diversifolia.

CRATAEGUS, species.

Plate 21, fig. 4.

A single segment of a branch 4 cm. in length showing two oppositely

inserted leaves (base of petioles alone preserved) and a single strong,

sharp thorn 1 cm. in length, near the base.

Type—Cat. No. 34,763, U.S.N.M.

This specimen, although a mere fragment, is unmistakably that of

Crataegus, as shown not only by the presence of a characteristic thorn,

but by the alternate uisertion of the loaves. It is very much io be
regretted that only the petioles are preserved, for otherwise it might
be possible to connect it with one of the two species already described
from the leaves. These are Crataegus lesquereuxi Cockerell {C. acerl-

folia Lesquereux, 1883, not Moench, 1785), and C. acutUoha (Les-

quereux). It is useless to attem^pt to work out possible affinities

between either of the Florissant species and the thousand (more or
less) living species now recognized in North America, and even the
propriety of givmg a name to such an imcharacteristic portion as a
thorny branch, may well be questioned.

Family RUTACEAE.
PTELEA MODESTA (Lesquereux) Cockerell.

Ptelea wiorfesia (Lesquereux) Cockerell, Bull. Amer. Mus. Nat. Hist., vol. 24,

1908, p. 98.

Cj/iisMS mof/es^ifs Lesquereux, Repc. U. S. Geoi. Surv. Terr., vol. 8 (Cret. and
Tart. FL), 1883, p. 200, pi. 39, figs. 9-11.

Legwidnosites serrulatns Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8, 1883,

p. 202. pi. 89, figs. 7, 8.

Tile Scudder material includes four trifoliolate leaves preserved on
two pieces of matrix that apparently belong here. The better of these

specimens has three leaflets that exliibit great extremes in size, yet
they must all be attributed to the same species, since they are either

connected or so lie as to make it practically certain that they were
jomed when livmg. The smallest leaf has the leaflets only about 7

mm. long and 3 mm. broad; the next in size has them from 17 to 25
mm, m length and from 5 to 7 mm. in width, while m the largest leaf

the leaflets are from 30 to 40 mm. long and about 10 mm. wid<^.

The leaflets in the two smaller leaves are perfectly entire, while iu

the other they are entire on one side and provided with a few scat-

tered low teeth on the other side. In the leaf not figured, which
is about the size of the middle-sized leaf just described, the leaflets

are aU entire.
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There can be no reasonable doubt that the specimens here described

are the same as those described by Lesquereux under the name of

Cytisus modestus. The leaflets hi this species arc said by Lesquereux

to be entire.

Cockerell * has expressed the opinion that the two leaves figured

by Lesquereux ^ under the name oi Leguminosites serrulatus also belong

here, and this is possibly true, but they arc somowliat larger and the

teeth appear to be of a different character.

It seems not impossible that the smaller specimen figured by Les-

quereux ^ under the name of Staphylea acuminata may also belong

with this aggregation. This is also suspiciously like Menyanthes col-

oradensis Cockerell.
DODONEA, species, Lesquereux.

Dodonea species, [Seeds of] Lesquereux, Rept. U. S. Geol. Sun-. Terr., vol. 8

(Cret. and Terfc. FL), 1883, p. 182, pi. 36, fig. 5.

Cat. No3. 33,751, 33,752, U.S.N.M.

A single specimen with its comiterpart is contained m the Ham-
bach collection.

Family MIMOSACE^.
CERCIS PARVIFOLIA Lesquereux.

Plate 25, figs. 1, 2.

Cercis parvifolia Lesquereux, Rept. U. S. Geol. Siirv. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 201, pi. 31, figs. 5-7.

This fine species is represented by several examples in the Scudder

collection that are of about the size as those figured by Lesquereux.

In the Florissant material belonging to the Lacoe collection, I find

a single, nearly perfect leaf [No. 50,273, U.S.N.M.], with its counter-

part that was identified by Lesquereux, through whose hands this

material passed, as Cercis truncata Lesquereux. A reference to the

literature discloses that Circis truncata was named and described

but not figured by Lesquereux * from the Bad Lands of North Dakota,

in beds now known to be of Fort Union age. Concerning it, he says:

This leaf has exactly the same form and nervation as the leaves figured on plate 31,

figs. 5-7 [Cret. and Tert. Fl.], and described as C. parvifolia. But it greatly differs by

its size being 8 cm. broad and more distinctly pointed. As the leaves of Cercis are

extremely variable in size, this may represent a large and more developed form of the

species of Florissant.

The specimen under consideration is only about 6 cm. liroad and

5 cm. long, which is nearly twice the size of the leaves ordinarily

found of C. pannfolia, but as it does not differ essentially in any other

particular, it seems best to refer it to this species and not to C. trun-

» BuU. Amer. Mus. Nat. Hist, vol. 24, p. 98.

2 Cret. and Tert. Fl., pi. 39, figs. 7, 8.

^ Idem, pi. 36, flg. 4.

< Idem, p. 237.
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cata. The present location of the type of C. truncata in unknown,
though it should not be difficult to identify it if found in Fort Union
material, when its identity with, or distinctness from C. parvifolia will

have to be determined.

VICIA. species.

Plate 23, fig. 4.

The Hambach collection includes a specimen—the one here

figured—that appears referable to a tendril-bearing plant of the type
of Vicia, and it is so referred.

Type.—C&t. No. 34,740, U.S.N.M.

ROBINIA BRITTONI Cockerel!.

Plate 24, fig. 2.

Rohinia brittoni Cockerell, Amer. Jour. Sci., vol. 36, 1908, p. 543, fig. (in text) 8.

Cat. No. 34,767, U.S.N.M.

The Scudder collection contains the splendid specimen here fig-

ured, which is much more complete than the type.

CYTISUS FLOKISSANTINUS Lesquereux.

Plate 21, fig. 5; plate 23, fig. 3; plate 24, fig. 4.

Cytlsus florissanitnus Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. Fl.), 1883, p. 200, pi. 39, fig. 14.

Cassia fischeri Heer. Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. FL), 1883, p. 202.

Cat. Nos. 50,296, 50,297, 50,298, U.S.N.M.
This species is introduced for the purpose of showing that the

leaves described by Lesquereux from the Lacoe collection as Cassia

fischeri Heer, are really leaflets of Cytisus fiorissantinus Lesquereux,
which are described and figured on another page of the Cretaceous and
Tertiary Floras. There are three specimens representing two leaflets

and a counterpart, all bearing the original No. 42 of the Lacoe col-

lection ; they are here figured for the first time.

DALBERGIA? MINUTA, new species.

Plate 24, fig. 3.

Leaflet long-petioled, membranaceous, obcordate in shape, cuneate
to the slightly decurrent base, deeply emarginate at apex, margin
perfectly entire; secondaries about four pairs, the lowest pair arising

near the base and ascending along the margin; other pairs above the
middle of the blade, at a lower angle of divergence.

Ti/pe.—Cat. No. 34,742, U.S.N.M.
This little leaflet, which is nearl}^ perfect, is only 18 mm. long, in-

cluding the petiole 6 mm. long; the width is 11 mm. It is exactly
obcordate in shape, with the base slightly decurrent halfway down
the petiole.
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I am uncertain as to the generic reference of this specimen. It

seems to be most closely related to Dalbergia cuneifoUa Lesquereux,*

from which it differs in its smaller size, relatively shorter and broader

form with the base decuiTent on the slender petiole.

DALBEBGIA7 COLORADENSIS. new species.

Plate 19, fig. 4.

Fruit a compressed indehiscent pod, elliptical in shape, about

equally narrowed below to the stout pedicel and above to the acum-

inate apex, margin thickened.

Type.—C&t. No. 50,330, U.S.N.M. [Original No. 61, Lacoecollectionl.

The example figured, which was contained in the Lacoe collection

(No. 61), is the only one observed. It is rather broadly elliptical in

shape, being 3.5 cm. in length and 1.4 cm, in width, with about 4 mm.
taken up by the basal or attached portion. There is a thickened

marginal rim about 2 mm. in width. In the narrowed basal portion

there are five little bodies serially arranged that have the appearance

of being aborted ovules, but whether the larger expanded portion was
one-seeded or not it is difficult to ascertain.

This species does not agree very closely with any of the Uving

species of Dalbergia it is possible to consult in the National Herba-
rium, being perhaps closest to D. polyphjUa Miquart from the East

Indies. Among fossil species, however, it is very much like Dalbergia

primaeva Unger,^ from the upper Eocene of Sotzka, from which it dif-

fers in its smaller size, less pointed and toothed apex, and abruptly

narrowed basal portion.

Since the above was written Professor Cockerell visited my labora-

tory and on being shown this specimen immediately called attention

to its resemblance to, or possible identity with, liis Acerates fmctifer.^

Superficially the resemblance between these two specimens is rather

strong, but this is confined to the shape and size, for the figure of A,

fructifer is so obscure that nothing can be determined regarding its

structure. The specimen under consideration may or may not prop-

erly be referable to Dalbergia, but it certainly is not a foUicle of

Family ANACARDIACEAE.

RHUS HILLIAE Lesqoereux.

Rhvs hilliae Lesquereux, Kept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FI.), 1883, p. 194, pi. 41, figs. 12-15.

Several specimens in the Hambach collection [Cat. Nos. 33,734,

33,735, 33,738, U.S.N.M.]

> Kept. U. S. Geol. Surv. Terr., vol. 8 ((, ret. and Tert. Fl.), 18S3, p. 200, pi. 34, figs. 8, 7.

« Terr. FI. v. Sotzka, 1S50, p. 55 [185], pi. 39 [40], figs. 8-10.

a Amer. Nat., vol. 42, 1908, p. 580, fig. 10.



NO. 2151. FOSSIL PLANTS FROM FLORISSANT—KNOWLTON. 279

RHUS? TRIFOLIOIDES Lesquerenx.

Rhtis trifolioides Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Orel, and

Tert. Fl.), 1883, p. 196.

Type.-^&t. No. 50,325, U.S.N.M. [Original No. 58 of Lacoe's

cabinet].

Leaf trifoliolate; leaflets sessile or nearly so, oval, elliptical-oval, or

slightly elliptical-obovate, the terminal one shghtly the larger,

abruptly narrowed to a very short petiolule; margin spinose-serrate

nearly to the base of the blade; midrib very strong and hard; second-

aries numerous, about a dozen pairs, very thin and delicate, at an

angle of about 45°, entering the spinose marginal teeth; finer

nervation obscure.

This species had not been previously figured, but as the type came

to the United States National Museum through the Lacoe collection

this opportunity is embraced to figure it, and also to amphfy and

perfect the description. For instance, in the original characterization

the leaflets are said to be "apiculate and dentate to the middle,"

but the present figure shows they are rather obtuse and are beset

with numerous sharp, spiny teeth which extend almost to the base.

The nervation is said to be obsolete, but as shown in the figure it

consists of a prominent flat midrib and numerous very thin seconda-

ries, most of which enter the teeth.

The character of the teeth as well as the general appearance incline

one to the opinion that this form is not correctly placed in Rhus—at

least it is unhke any living form with which I am famihar—but in

absence of a more positive reference it is left as disposed by Les-

quereux. I have, however, ventured to question the generic

reference.

COTINTJS FRATEENA Leeqnereux.

Plate 24, fig. 1.

Cotinus fraterna (Lesquereux) Cockerell, Torreya, vol. 6, 1905, p. 12; Univ.

Colorado Studies, vol. 3, 1906, p. 170.

Rhusfratenia Lesquereux. Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 192, pi. 41, figs. 1, 2.

Andromeda rhomboidalis Lesquereux, Rept. U. S. Geol. Sui-v. Terr., vol. 8 (Cret.

and Tert. Fl.), 1883, p. 176.

Type of "Andromeda rhomboidalis" Lesquereux.—Cat. No. 50,343, U.S.N.M.

[Original No. 70 of Lacoe's cabinet.]

The Scudder collection contams about a dozen finely preserved

examples of this species.

Andromeda rJiomhoidalis Lesquereux was named and described,

but not figured, by Lesquereux in 1883, The type of this form came

to the possession of the United States National Museum through the

Lacoe collection. A comparison of this with the figures of EJiusfra-

terna shows them to be the same, and Andromeda rhomboidalis is

consequently referred to this species.
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Family AQUIFOLIACEAE.

ILEX KNIGHTIAEFOLIA Lesquereux.

Plate 26, fig. 3.

Ilex knightiaefolia Lesquereux,.Kept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and
Tert. Fl.), 1883, p. 188, pi. 40, figs. 4, 5.

Ilexrigida KiRCHNEE,Trans. St. Louis Acad. Sci., vol. 8, 1898, p. 182, pi. 14, fig. 2.

Tyye ofl. rigida.—C&t. No. 33,683, U.S.N.M.

An examination of the type of Tlex rigida Kii-clmer convinces me
that it is referable to /. li-niglitiaefolia Lesquereux, as suspected by
Cockerell.^ There is an additional example in the Hambach collec-

tion [Cat. No. 33,705, U.S.N.M.].

ILEX PSEUDO-STENOPHYLLA Lesqoerenx.

Plate 25, figs. 3, 4.

Ilex pseudo-stenophylla Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. Fl.), 1883, p. 185.

Types—Cat. Nos. 50,326, 50,327; U.S.N.M.
As this species has never been figured, and as the t^^pe-specimens

have become the property of the United States National Museum
through the Lacoe collection, I take this opportunity of figuring the

type-specimen which is number 59 of Lacoe s cabinet, and which
served as the basis for the species. They are very well described

by Lesquereux, and obviously belong to the type of the living Ilex

cassine Linnaues. The length is 20 to 26 mm., and the width about
6 mm.

ILEX MICROPHYLLA Lesqnerenz.

Plate 21, fig. 6.

Ilex microphylla Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and
Tert. Fl.), 1883, p. 186.

This species, like the last, has never been figured, and as the type
is now in the United States National Museum, having come through
the Lacoe collection, the opportunity is taken to figure it. It has
been well described by Lesquereux.

Type.—Cat. No. 50,329, U.S.N.M. (Original Lacoe No. 60.)

Family CELASTRACEAE.

CELASTRUS FRAXINIFOLIUS Lesquereux.

Celastrus fravinifolius Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. Fl.), 1883, p. 184, pi. 40, fig. 10.

A specimen in the Scudder collection which seems to belong here,

though it is a very little broader and has rather finer teeth.

' Bull. Amer. Mus. Nat. Hist., vol. 24, 1908, p. 101.
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CELASTRUS LACOEI Lesquereus.

Plate 24, fig. 6.

Celastrus lacoei Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 184.

Type.—Cat. No. 50,309, U.S.N.M. (Original No. 49 in Lacoe's

cabinet.)

Leaf subcoriaceous in texture, obovate or spatulate in shape, ob-

tuse and rounded at apex, narrowed below to a wedge-shaped entire

base and a short, thick, petiole, length 3.5 cm., width 1.3 cm.;

margin for two-thirds or more of length above the base, undulate-

toothed, the teeth relatively large, roimded; midrib relatively thick,

straight; secondaries numerous, alternate, at an acute angle, thin,

apparently camptodrome but details obscure.

This species, which is here figured for the first time, was named and

described by Lesquereux in 1883. The type-specimen, which re-

mams unique, came to the United States National Museum through

the collection of R. D. Lacoe.

This species has some resemblance to certain small obtuse leaves

of Fagopsis longifolia (Lesquereux) Hollick, but may be known by the

obtuse apex, undulate-toothed margm and mdistinct secondaries.

CELASTRINITES ELEGANS Lesquereux.

Plate 21, fig. 7.

Celastrinites elegans Lesquereux, Rept. U. S. Geol. Siu-v. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 185, pi. 31, figs. 9, 10.

Celastrus greithianus Heer. Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8

(Cret. and Tert. Fl.). 1883, p. 184.

Cat. No, 50,348, U.S.N.M., as Celastrus greithianusJIeer. Not before

figured. Lesquereux referred two leaves from Florissant to Heer's

Celastrus greithianus, both of which are before me, and which are cer-

tainly not con-generic. One specimen [Cat. No. 50,347, LT.S.N.M,,

Lacoe collection No. 74], is a deformed leaf of some kind, probably a

leaflet of Sapindus, but it is quite impossible to be certain of its

afinity and it is not further considered.

The other leaf [Cat. No. 50,348, U.S.N.M., Lacoe collection No. 74],

is undoubtedly a small example of Celastrinites elegant, or rather it is

identical with figure 9 ^ referred to this species, for I quite agree

with Cockerell that the two figures under this name can not be

con-generic. Notwithstanding Lesquereux has said of the leaves

referred to C. greithianus that they are "very entire," on clearing

away the matrix around the margin in the one-figured it is seen to be

plainly crenulate, and except for being a little smaller is identical with

the figure mentioned.

I Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert. Fl.), 1883, pi. 31, flg. 9.
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I liave not seen the types of the two figures of CelaMrinites elegans,

which are said to be in Princeton University, but it is suspected that

figure 10* will be found to belong to Cercis parvifiora. The nervation

certainly suggests this reference, the only obstacle in the way being

the apparently crenulate margin, which may not have been com-

pletely exposed.

Family STAPHYLEACEAE.

STAPHYLEA ACUMINATA Lesquereux.

Sfaphylea acuminata Lesquereux, Ann. Rept. U. S. Geol. and Geogr. Surv.,

Terr., 1873 [1874], p. 415; Rept. U. S. Geol. Surv. Ten-., vol. 7 (Tert. Fl.),

1878, p. 267, pi. 48, figs. 4, 5; vol. 8 (Cret. uud Tert. Fl.). 1888, p. 18.S, pi.

36, figs. 1-4.

Specimens of this species are contahied in all three of the collections

under examination.

Family ACERACEAE.

ACER FLORISSANTI Kirchner.

Acer florissanti Kirchner, Trans. St. Louis Acad. Sci., vol. 8. 1898, p. 181,

pi. 11, fig. 1.

Tirpe—Cht. No. 33,673, U.S.N.M.

This splended species, which is clearly of the ty^e of the eastern

silver maple (Acer saccharinum), has been well described and figured

by Kii-clmer. Although the leaves of Acer appear to be rather rare at

Florissant, Cockerell^ has reported finding this species at two stations,

and the United States National Museum has a very fine specimen

[Cat. No. 50,346, U.S.N.M.] from the coHection of R. D. Lacoo, which

was identified by Lesquereux as Acer trilobatum cuspidatnni

.

ACER KIRCHNERIANUM, new species.

Leaf of small size, of the type of Acer iio?issanti but only one-

fourth the size, three-lobed, the ceJitral lobe large, strongly toothed

above; lateral lobes oblong-acute, with several strong teeth; nerva-

tion with three ribs arising at the base of the blade, the middle one

with about 4 or 5 pairs of secondaries which pass to the sharp margi-

nal teeth, lateral ribs passmg to the tips of the lateral lobes, each with

5 or 6 pairs of arching secondary branches which enter the teeth.

Type.—C&t. No. 33,761, U.S.N.M.

This little leaf, which is nearly perfect, has the blade a little over

2.5 cm. long, while the petiole which is complete is slightly over 1 cm.
long. Its outline and nervation are well shown in the figure.

It is possible that this is only a very small leaf of Acer Jioiissanii

Kirchner, but as it is only one-fourth its size and moreover is three-

iCret. and Tert. Fl., pi. 31.

» Bull. Amer. Mus. Nat. Hist., vol. 24, 1908, p. 101.
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ribbed instead of five-ribbed, it has been described as new. As lend-

ing weight to the idea that it really may be distinct from the larger

species, it may be inentioned that there is another example in the

same collection that is of exactly the same size; it is not as well pre-

served fls the one taken as the type, hence has not been figured.

This species is named in honor of Mr. Walter C. G. Kirchner, who
described the first well authenticated maple from Florissant.

ACER MYSTICUM Kirchner.

Acer mysticura Kiechner, Trans. St. Louis Acad. Sci., vol. 8, 1898, p. 181. pi, 11,

fig. 2.

3Vpe.—Cat. No. 33,674, U.S.N.M.

This species, contained in the Hambach collection, is doubtless the

fruit of Acer jiorissmvti Kirclmer, but as they are found in association

and not in actual connection, they must be held as distinct. The

fruit is hardly to be distinguished from a number of decribed species,

such, for instance, as that referred to Acer indivisum^hj Lesquereux.^

Family SAPINDACEAE.
SAPINDUS LANCIFOLIUS Lesquerenx.

Sapindm Innicfolius Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 182, pi. 32, figs. 3-6; pi. 37, fig. 9.

Several revj perfect specimens are contained in the Hambach
collection.

SAPINDUS COLORADENSIS Cockerell.

Sapindm coloradensis Cockerell, Bull. Arner. Mus. Nat. Hist., vol. 24, 1908,

p. 101, pi. 9, fig. 31.

Sapindus angmtifolius Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert.

Fl.), 1878, pi. 49, fig. 2; vol. 8 (Cret. and Tert. Fl.), 1883, p. xxxvii, figs. 3-5.

Several good specimens in the Hambach collection that must be

referred here.

Family RHAMNACEAE.
RHAMNUS KIRCHNERI Cockerell.

Rhamnus kirchneri Cockerell, Bull. Torr. Bot. Club, vol. 33, 1906, p. 311; Uni-

versity Colorado Studies, vol. 3, No. 3, 1906, p. 170.

Rhamnus ellipticus Kirchner, Trans. St. Louis Acad. Sci., vol. 8, 1898, p. 183,

pi. 15, fig. 3 [Not Rhamnus ellipticus Swartz, 1788].

Type.—C&i, No. 33,688, U.S.N.M.

The specimen remains unique, at least so far as the present collec-

tions are concerned.

1 Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert. Fl.), 1883, pi. 36, fig. 9.
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ZIZYPHUS OBTUSA Kirchner.

Plate 16, fig. 3.

Zizyphus obtusa Kirchner, Trans. St. Louie Acad. Sci., vol. 8 1898, p. 182, pi. 13,

fig. 1.

Type.—Cat. No. 33,679, U.S.N.M.

As the original figure of tliis species is rather poor, not being quite

correct as regards certain details of the nervation, it has been refig-

ured. It is certainly strongly suggestive of Lesquereux's Xanihoxy-

lon spireaefolium,^ especially his figure 2.

Family VITACEAE.

VITIS HESPERIA, new spedee.

Plate 26, fig. 4.

Leaf membranaceous in texture, strongly five-lobed, the lobes

ovate, accuminate, separated by deep rounded sinuses; base of leaf

deeply cordate, the sinus broad and rounded; margins of lobes entire

in the sinuses, coarsely toothed elsewhere, the teeth rather obtuse;

petiole strong, 3.5 cm. long; nervation palmately 5-ribbed from the

top of the petiole, the ribs straight, each ending in a large lobe, and

each provided with a few^ acute-angled secondary branches; finer

nervation obscure.

Type.—Csit. No. 33,723, U.S.N.M.

This splendid, nearly perfect specimen is 7 cm. in length, about

8 cm. broad between the tips of the two upper lobes, and 5.5 cm.

between the tips of the basal lobes. The strong petiole was at least

3.5 cm. in length, for at this point it passes oft' the matrix, but doubt-

less this was nearly or quite the end; it is a little more than 2 mm,
thick at the base and for the lower third of its length.

Tliis leaf is by all odds one of the handsomest and best character-

ized of the many beautifully species from Florissant. It differe from

the only previously known Florissant species, Vitis fionssanteUa

Cockerell,^ in being nearly three times the length, and in having five

instead of only three lobes. It is just possible that Cockerell's species

may be a very smaU leaf of the present form, but they are so different

in size and general appearance that it is undoubtedly best to keep

them as distinct until the evidence for uniting them is stronger than

at present.

So far as can be made out from the indistinct figure, the leaf de-

scribed as Riles protomelaenum Cockerell,^ might well belong to Vitis.

This leaf is also suggestive of certain leaves of Morus cannahinus,

etc., but its agreement with Vitis is held to overbalance the others.

1 Kept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert. Fl.), 1883, p. 196, pi. 40.

2 Bull. Amer. Mus. Nat. Hist., vol. 24, 1908, p. 102, pi. 7, fig. 18.

a Idem, p. 93, pi. 7, fig. 15.
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Family STERCULIACEAE.
STERCULIA ENGLERI KIrchner.

Sterculia engleri Kirchner, Trans. St. Louie Acad. Sci., vol. 8, 1898, p. 180, pi. 14,

fig. 3.

Type.—Co^i. No. 33,684, U.S.N.M.

An examination of the type of this species, contained in the Ham-
bach collection, shows it to be very clearly related to S. rigida Les-

quereux,^ also from Florissant, and it seems not unlikely that a series

of specimens, if such should ever be found, would show them to be the

same.

The Lacoe collection contains a single example [original Lacoe No.

44, Cat. No. 50,300, U.S.N.M.] that is undoubtedly the same as

S. engleri Kirchner, although it bears on the back a label reading

''Sterculia rigida Lesq., Cotype," and had passed through Lesque-

reux's hands. Leaves of Sterculia appear to be very rare in the

Florissant lake beds, in fact but three specimens have passed under

my notice, one being the type of S. rigida, another the type of

S. engleri, and the other the one under discusion which is, as stated,

identical with S. engleri. As already pointed out, a series might show
them to mtergrade as regards size, which is about the only difference,

but so far they hold good.

Family EBENACEAE.
mOSPYROS BRACHYSEPALA Al. Brann.

Diospyros brachysepala Al. Braun. Lesquereux, Rept. U. S. Geol. Surv. Terr.,

vol. 8 (Cret. and Tert. Fl.), 1883, p. 174, pi. 34, figs. 1, 2.

Diospyros princetonia Cockerell, Bull. Amer. Mus. Nat. Hist., vol. 24, 1908,

p. 105, pi. 10, fig. 36.

The Hambach collection includes a single very perfect leaf that is

absolutely indistinguishable from Diospyros brachysepala as figured

and described by Lesquereux. Whether or not it is properly referred

to the European species is another matter, but certain it is that it

can not be separated from the Florissant leaf so identified. I am also

unable to separate Diospyros princetonia, Cockerell from these leaves.

Family OLEACEAE.
FRAXINUS LIBBEYI Lesquereux.

Plate 24, fig. 5.

Fraxinus lihheyi Lesquereux, Rept. IT. S. Geol. Surv. Terr., vol. 8 (Cret. and
Tert. Fl.), 1883, p. 171, pi. 27, figs. 5-7, 9.

Ostrya betuloides Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. FL), 1883, p. 151.

Type of "Ostrya betuloides" Lesquereux.—Cat. No. 50,266, U.S.N.M.

[original No. 26 of Lacoe's cabinet].

1 Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert. Fl.), 1883, p. 179, pi. 34, fig. 12.
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No specimens referable to Fraxinus libheyi were found in the un-

worked collection, but in the Lacoe material, now the property of

the United States National Museum, was found the type of Ostrya

hetuloides Lesquereux, the careful exammation of which convinces

me should be referred to this species. As Lesquereux did not figure

the type of his Ostrya hetuloides, this occasion is taken to illustrate

it [pi. 24, fig. 5]. It may be seen from this figure that it is practi-

cally indistinguishable from the smaller leaflets of Fraxinus lihbeyi,

and consequently it is referred to that species.

FEAXINUS UNGERI Lesquereux.

Plate 22, fig. 3; plate 23, figs. 1, 2.

Fraxinus ungeri Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

andTert. Fl.), 1883, p. 171.

Types.—C&t.'NOS. 50,321, 50,322, 50,323; U.S.N.M. [Lacoe No. 57.]

This species was described but not figured by Lesquereux, and as

the three specimens upon which it is based are now in the United
States National Museum, they are here illustrated for the first time.

Of these figures, 1 and 3 of the above-mentioned plates are probably
conspecific, but it is perhaps doubtful if the other specimens belongs

vrith them. Figure 3 is very much hke what Lesquereux ' has figured

as Diospyros Irachysepala Al. Braun, except it is more wedge shaped
at base. It also resembles Andromeda delicatala Lesquereux, as

figured on the same plate.

Family CONVOLVULCEAE.
PORANA TENUIS Lesquereux.

Plate 27, figs. 4-6.

Parana tenuis Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and
Tert. Fl.),1883, p. 173.

Type.—C&t. No. 50,344, U.S.N.M. [Lacoe's cabmet. No. 71] fig. 6.

This species was described as follows by its author:

Calyx large, thin; sepals distinct to the base, oblong, obtuse; veins distinct, dis-

tantly obliquely branched.

The type of this species, now figured for the first time, is seen to be
a very perfect specimen indeed, the 5 oblong, rather obtuse sepals

being practically of equal size, and distinct nearly or quite to the base.

The mdividual sepals are about 15 mm. long and about 5 mm.
wide, each being provided with about three distmct nerves, which

arise at the base and are sparmgly once-forked at or above the middle.

In the exact center where the sepals come together there is a circular

scar about 2 mm. in diameter which may represent the point of at-

tachment to the pedicel or the attachment of the capsule.

1 Lesquereux, Leo, Cret. and Tert. Flora, pi. 34, fig. 2.
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This form was referred to the genus Porana of the Convolvrilaceae,

by Lesquereux on the ground of its undoubted resemblance to cer-

tain European Miocene forms, such as Porana micrantha Ludwig,

P. oeningensis (Al. Braun) Heer, etc., in some of which, but especially

the last-mentioned species, the characteristic fruit has been obtamed.

Up to the present time, so far as known to the writer, no American

specimen has been recorded which has the fruit preserved, which

would prove absolutely the correctness of the generic reference. It is

with great pleasure, therefore, that I am able to state that two splen-

didly preserved specimens in the Hambach collection supply this

missing character. As may be seen from the figures (pi. 27, figs.

4, 5), the sepals are identical in number, shape, size, and nervation

wilh Porana tenuis, and in addition each has the globular capsule

preserved in situ. The capsule is about 7 mm. in long, and 6 mm. in

short diameter, and was evidently very firm and of considerable

strength since the depression in the matrix is fully 1 mm. deep. In

one of the specimens (pi. 24, fig. 5) there is some evidence of the

presence of seeds, but this may be only an accident of preservation.

This species is, of course, entirely distinct from Porana speirii

Lesquereux, and P. similis Knowlton, being approached only by P.

cockerelli, the description of which follows.

PORANA COCKERELLI. new species.

Plate 27, fig. 3.

Porana tenuis Lesquereux. Cockerell, Bull. Amer. Mus. Nat. Hist., vol.

24, 1908, p. 107, pi. 6, fig. 10.

Similar to P. tenuis, but with the sepals shorter, obovate instead of

oblong, and with the apicies much more obtuse and rounded ; cap-

sule oblong, roimded at apex.

Type—Cd^t. No. 34,747, U.S.N.M.

The sepals are about 13 mm. long and about 6 mm, wide at the

broadest point which is near the apex. They are distinctly obovate

in shape and nearly or perhaps quite free at base. The nervation is

very distinct, consisting of about 5 veins which arise at the base,

about 5 mm. apart, and with one or two branches above. The finer

nervation, if present, is now obsolete. The size and character of the

capsule is weU shown in the figure.

This species is so very closely related to P. tenuis that it is perhaps

with doubtful propriety that it is held as distinct from it. It differs

from P. tenuis as above indicated by its slightly smaller size, and

obovate, very obtuse sepals.

This form is undoubtedly the same as the example figured by Cock-

erell under the name of Porana tenuis, and by a curious coincidence,

which may be with or without significance, each of these specimens

has only four sepals as at present preserved. The natural inference
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would be that it originally had five sepals, as there is about room

enouo-h in the empty space for another sepal the size of the others.

There is also some evidence that the sepals in the type-specimen are

of two sizes, that is in the figure as now oriented the two lower

sepals are slightly smaller than the two upper ones. The specimen

figured by Cockerell also shows this tendency, though they are dis-

posed in a little different mamier.

I take pleasure in naming this species in honor of Prof. Theodore

D. A. Cockerell, of the University of Colorado, who has done so much

to extend our knowledge of the plants and insects of the Florissant

lake beds.
POEANA SIMILIS, new species.

Plate 27, figs. 1, 2.

Calyx of large size (about 3.5 cm. in diameter), coriaceous in

character, strongly 4 or 5 lobed, the lobes unequal size, broadly del-

toid, very obtusely pointed or almost rounded; each lobe with 5 or 6

rather thin veins which arise at the central point and converge in the

tip of the lobe; cross voinlets at right angles to the veins, somewhat

irregular, often broken, producing irregular quadi-angular areas.

Type.—Q^i. No. 34,736,U.S.N.M. ; Cotype, Cat. No. 34,737, U.S.N.M.,

both from the Hambach collection.

This species is very well represented by the two examples figured.

It is obviously very closely related to Parana speirii Lcsquereux,^

also from Florissant, from which it differs in the strong and well-

marked lobes which are obtusely pointed instead of low and per-

fectly rounded, and in the nervation. The vems are represented as

diverging from the center, often forked and passing straight to the

margin, while in P. similis the veins are fewer in number, not forked

and all converge in the tips of the lobes. The cross veinlets are very

much the same in both forms.

The type of Parana speini is preserved in the Princeton Museum,

and, so far as known to the writer, it remains unique. It is very dif-

ferent from P. tenuis Lesquereux, the only other previously pub-

lished species from Florissant. In shape the form here described as

P. similis is intermediate between the two previous species as regards

lobation, being more markedly lobed than P. speirii, and with broader,

less deeply cut lobes than P. tenuis.

Family MENYANTHACEAE.
MENYANTHES COLORADENSIS Cockerell.

Menyanthes coloradensis Cockerell, Amer. Jour. Sci., vol. 26, 1908, p. 543, fig. 9.

Under this name Cockerell has described a so-called crown bearing

five leaves, two of which are entire and the others trifoliolate. I

1 Kept. V. S. Qeol. Surv. Terr., vol. 8 (Cret. and Tert. Fl.), 1883, p. 172, pi. 28, flg. 15.
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have not seen this specimen, and the reproduction of the figure is so

poor that Httle of the nervation can be made out, but I do not believe

I should ever have thought of referring it to Menyanthes. The

sheathing bases of the petioles, so marked a feature in the living

species, are certainly not clear in the fossil, and this coupled with the

two entire (unifoliolate?) leaves make it seem improbable that it has

been correctly placed in Menyanthes.

In this connection I may say that I am not able to distinguish the

trifoliolate leaves of Menyanthes coloradensis from Cytisus modestus

Lesquereux ^ now called Ptelea modesta.

The types of the latter species are in the National Museimi (fig.

9 = 1915; fig. 10 = 1914; fig. 11 = 1913), and all are correctly drawn

except figure 9, which has the leaflets entire, instead of toothed, as

shown in the ch-awing. So far as can be made out from the figure of

Menyanthes coloradensis the leaves are not essentially different from

Lesquereux's species.

Family TILIACEAE.

TILIA POPULIFOLIA Lesquereux.

Tilia populifolia Lesquereux, Rept. U. >S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. FL), 1883, p. 179, pi. 34, figs. 8, 9.

The Hambach collection contains one very good leaf of this species.

CARPOLITHES MACROPHYLLUS Cockerell.

Plate 27, fig. 7.

Carpolithes macrophylhis Cockerell, Torreya, vol. 11, 1911, p. 235, text fig. 1.

The Hambach collection contains a single specimen that, presum-

ably, should be refeiTed to Cockerell's Carpolithes macrophyllus

,

though it differs considerably in size. Thus, Cockerell describes the

sepals as being about 16 mm. long and 4 mm. broad in the middle,

while in the present specimen the sepals are only 10 or 12 mm. long

and 2.5 mm. or 3 mm. wide. The shape of the sepals is the same,

and so far as can be made out the nervation is identical. There is no

trace of the follicles in the present example, in fact it appears to have

the basal side exposed, as there is some evidence of a scar of attach-

ment. It would seem that if the side exposed was the same as in the

Cockerell specimen, some trace of the woody follicles would be likely

to remain.

In the original figure of Carpolithes macrophyllus the folUcles appear

to be four in number, "so far as can be seen like those of Lyonothan-

nus," Cockerell writes, but according to Sargent's Sylva (vol. 4,

p. 133) the fruit of Lynonothamnus is "composed of two woody ovate

fom'-seeded follicles, dehiscent on the ventral and partially dehiscent

on the dorsal suture," which v/ould exclude the fossil from this genius.

Lesquernrx, Leo, P.^pt. V. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert. FL), 1883, p. 200, pi. 39, figs. 9-11.

36399°—Proc.N.M.vol.51—16 19
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There appears to be some uncertainty as to whether Lyonothamnus

belongs to the Rosaceae or Saxifragaceae. Engler and Prantl place

it doubtfully with the former, while Sargent, Rydberg, and other

American authors place it in the Saxifragaceae.

LIST OF TYPES OF FOSSIL PLANTS FROM FLORISSANT, COLORADO, IN

THE UNITED STATES NATIONAL MUSEUM.

Acacia septentrionalis Lesquereux, Ann. Rept. U. S. Geol. and Geogr. Surv. Terr.,

1873 [1874], p. 418; Rept. U. S. Geol. Surv. Terr., voL 7 (Tert. FL), 1878, p. 299,

pL 59, fig. 9 [486].'

Acer florissanti Kirchner, Trans. St. Louis Acad. Sci., voL 8, 1898, p. 181, pL 11, fig.

1 [33,673].

Acer kirchnerianum Knowlton, Proc. U. S. Nat. Mus., voL 51, 1916, p. 282 [33,761].

Acer mysticum Kirchner, Trans. St. Louis Acad. Sci., voL 8, 1898, p. 181, pi. 11, fig.

2 [33,674].

Adiantites gracillwius Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 137, pi. 21, fig. 8 [1,615].

Alnus cordata Lesquereux,^ Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.),1883,p. 151 [50,357]. Knowlton, Proc. U. S.Nat.Mus., vol.51,1916,p.264,pl.

19, fig. 1 =Alnus praecordata Cockerell.

Alnus, species, Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 264, pi. 16, fig. 2

[34,761].

Andromeda rhomboidalis Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. FL), 1883, p. 176 [50,343]. Knowlton, Proc. U. S. Nat. Mus., vol. 51,

1916, p. 279 (as Cotinus fraterna)

.

Amelanchier typica Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 198, pi. 40, fig. 11 [1,908].

Antholithes improbus Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. FL), 1883, p. 204, pi. 40, figs. 20 [1,566], 21.

Aristolochia wiUiardiana Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 268, pi.

22, figs. 1, 2 [34,756].

Banksites lineatus Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 165, pi. 32, fig. 21 [1,781].

Betula deltoides Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 264, pi. 19, fig. 3

[34,754].

Betula florissanti Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 150. pi. 27, fig. 11 [1,670].

Belula truncata Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 150, pi. 28, figs. 6 [1,671], 7 [1,742].

Bumelia florissanti Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. FL), 1883, p. 174, pi. 34, figs. 4 [J, 797], 5 [1,79S].

Cacsalpiniaf linearis Lesquereux, Ann. Rept. U. S. Geol. and Geogr. Surv. Terr.,

1873, [1874], p. 417; Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. FL), 1878, p. 300,

pi. 59, fig. 7 [526].

= Mimosites linearis.

Caliicoma mierophylla? Ettingshausen. Lesquereux, Rept. U. S. Geol. Surv.

Terr., vol. 7 (Tert. FL), 1878, p. 246, pi. 43, figs. 2, 3, 4.

=Myrica drymeja.

1 The number of the type-specimens in the catalogue of the paleobotanlcal collection is given in square

brackets after each flgvu-e, e. g., pi. 59, flg. 9 [486].

s A number of species described but not figured in the Cretaceous and Tertiary Floras are here figured

for the first time.
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Carpinusfratema Lesquereux, Rept. IT. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 152, pi. 27, figs. ]2 [1,673], 13 [1,674], 14 [1,672].

Carpites ligatus Lesqueeeux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.), 1878,

p. 307, pi. 60, fig. 36 [515].

Carpites pealei Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.), 1878,

p. 306, pi. 60, fig. 31 [509].

Castanea intermedia Lesqverevx, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.),

1878, p. 164, pi. 21, fig. 7 [194]. Locality given as Middle Park, but probable

error for Florissant.

Celastrus fraxinifoliiis Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 184, pi. 33, figs. 2 [1,856], 3 [1,855], 4 [1,854].

Celastrus lacoei Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 184 [50,309]. Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 281,

pi. 24, fig. 6.

Cercis parvifoUa Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 201, pi. 31, fig. 7 [1,918].

Charaf glomerata Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 135, pi. 31, fig. 12 [1,611].

Crataegus, species Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 275, pi. 21,

fig.4 [34,763].

Cytisus florissantinus Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 200, pi. 39, fig. 14 [1,916].

Cytisus modestus Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 200, pi. 39, figs. 9 [1,915], 10 [1,914], 11 [1,913].

—Ptela modesta.

Dalbergiaf coloradensis Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 278, pi. 19,

fig. 4 [50,330].

Dalbergiaf minuta Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 277, pi. 24,

fig. 3 [34,742].

Diospyros cuspidata Kirchner, Trans. St. Louis Acad. Sci., vol. 8, 1898, p. 185, pi. 12,

fig. 1 [33,675].

=Populits crassa.

Ficus florissantia Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 267. Based on

Fims haydeniiLESQVEREVx. Kirchner, Trans. St. Louis Acad. Sci., vol. 8, 1898,

p. 179, pi. 12, fig. 3 [33,677].

Florissantia physalis Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 270 [33,686].

Fraxinus abbreviata Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 170, pi. 28, fig. 5 [1,796].

Fraxinm heerii Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 169, pi. 33, figs. 5 [1,794], 6 [1,793].

Fraxinus libbeyi Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert,

FL), 1883, p. 171, pi. 27, fig. 7 [1,795].

Fraxinus mespilifolia Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 169, pi. 33, figs. 7 [1,787], 8 [1.784], 9 [1,785], 11 [1,789], 12

[1,790, 1,791 counterparts].

Fraxinus ungeri Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 171 [50,321, 50,322, 50,323]. Knowlton, Proc. U. S. Nat. Mus., voL

51, 1916, p. 286, pi. 22, fig. 3; pi. 23, figs. 1, 2.

Hedera marginata Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 177, pi. 40, fig. 8 [1,804].

Hypnum brownii Kirchner, Trans. St. Louis Acad. Sci., vol. 8, 1898, p. 178, pL 12,

fig. 4 [33,678].
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Hypnum haydenii Lesquereux, Eept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.), 1878,

p. 44, pi. 5, fig. 14 [37].

= Juniperus? haydenii (Lesquereux) Knowlton.
Ilex grandi/olia Lesquereux, Kept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 187, pi. 38, fig. 1 [1,868].

Ilex hnightiaefolia Lesquereux, Kept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 188, pi. 40, figs. 4 [1,861], 5 [1,859].

Ilex microphylla Lesquereux, Kept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 186 [50,329].—Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 280,

pi. 21, fig. 6].

Ilex pseudo-stenophylla Lesquereux, Kept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and
Tert. Fl.), 1883, p. 185 [50,326, 50,327].—Knowlton, Proc. IT. S. Nat. Mus., vol. 51,

1916, p. 280, pi. 21, fig. 7.

Ilexrigida Kirchner, Trans. St. Louis Acad. Sci., vol. 8, 1898, p. 182, pi. 14, fig. 2
[33,683].

= Ilex hnightiaefolia.

Ilex querdfolia Lesquereux. Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 186, pi. 37, fig. 2 [1,862], 3 [1,863], 4 [1,865], 5 [1,867].

«a Ilex leonis.

Ilex subdenticulata Lesquereux, Rept. U. S. Geol. Siirv. Terr., vol. 7 (Tert. FL),

1878, p. 271, pi. 50, figs. 5 [402], 6 [406].

Isoetes hrevifoliiis Lesquerex^x, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 136 [ ].

Juglans affinis Kirchner, Trans. St. Louis Acad. Sci., vol. 8. 1898, p. 184, pi. 13, fig. 2

[33,680].

JuglansJlonssantiLEBQ,VEREvx, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 190 [50,355].

Juglans magnifica Ki^owLTOii , Proc. U. S.Nat. Mus., vol. 51, 1916, p. 252, pi. 16

[33,765].

Lemna penidllata Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 143, pi. 23, fig. 8 [1,628].

= Spirodella penidllata.

Lomatia acutiloba Lesquereux, Rept. U. S. Geol. Surv. Ten., vol. 8 (Cret. and Tert.

FL), 1883, p. 167, pi. 43, figs. 13 [1,747], 14 [1,745], 15 [1,742], 16 [1,748].

Lomatia spinosa Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 166, pi. 43, fig. 1 [1,779].

= Lomatites spinosa.

Lomatia fermmaKs Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 166, pi. 43, figs. 2 [1,772], 4 [1,770], 5 [1,771], 6 [1,773], 7 [1,769].

Lomatia tripartita Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 166, pi. 43, figs. 8 [1,749], 9 [1,775], 10 [1,777].

Macreightia crassa Lesquereux, Rept. U. S. Geol. Surf. Terr., vol. 8 (Cret. and Tert,

FL), 1883, p. 175, pi. 34, fig. 17 [1,802].

=s Populus crassa.

Muhlenbergia florissanti Knowlton, Proc. U. S. Nat. Mus., vol. 51. 1916, p. 250, pi. 13,

figs. 1-3, [34,750, 34,751].

Myrica callicomaefolia Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and
Tert. FL), 1883, p. 146, pi. 26, figs. 6 [1,640], 8 [1,646], 9 [1,634], 10 [1,639], 11

[1,639], 12 [1,639], 14 [1,636].

== Myrica drymeja.

Myrica copeana Lesquereux, Rept. U. S. Geol. Surv. TeiT., vol. 7 (Tert. FL), 1878,

p. 131, pi. 17, fig. 5. [147].
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Myrica diversifolia Lesquereux, Rept. U. S. Geol. Siirv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 148, pi. 25, figs. 7 [1,649], 8 [1,647], 10 [1,651], 12 [1,650], 14 [1,648].

= Crataegus.

= Sorbus diversifolia.

= Sorbus nupta.

Myricafallax Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert. Fl.),

1883, p. 147, pi. 32, figs. 11 [1,665], 13 [1,662], 14 [1,664], 15 [1,661], 16 [1,663].

Myrica insignis Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.), 1878,

p. 135, pi. 65, figs. 7, 8 [538 both on same stone].

=*= Comptonia insignis.

Myrica latiloba acutiloba Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert-

FL), 1878, p. 134, pi. 17, fig. 13 [153].

=^Crataegus acutiloba.

Myrica obscura Lesquereux, Rept. U. S. Geol. Sui-v. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 145, pi. 22, figs. 9 [1,630], 10 [1,629].

Myrica scottii Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert. Fl.),

1883, p. 147, pi. 32, fig. 17 [1,660].

Ophioglossum alleni Lesquereux, Ann. Rept. U. S. Geol. and Geogr. Surv. Terr.,

1872 [1,873], p. 371 [1,617]=Salvinia aZZeni (Lesquereux) Lesquereux, Rept. U.

S. Geol. Surv. Terr., vol. 7 (Tert. FL), 1878, p. 65, pi. 5, fig. 11 [1,617].

= Tmesipteris alleni.

Ostrya betuloides Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 151 [50,266].—Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 285,

pi. 24, fig. 5.

='Fraxinus libbeyi.

Palaeopotamogeton florissanti Knowlton, Proc. U. S. Nat. Mue., vol. 51, 1916, p. 251,

pi. 16, fig. 1; pi. 17, fig. 3 [34,748; 34,749].

Paliurus florissanti Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. FL),

1878, p. 274, pi. 50, fig. 18 [415].

Pimelia delicatula Lesquereux, Rept. U. S. Geol. Siu-v. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 168, pi. 33, figs. 15 [1,782], 16 [1,783].

Pinus florissanti Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

FL), 1883, p. 138, pi. 21, fig. 13 [1,618].

Plagiopodopsis scudderi Britton and Holliok, Bull. Torr. Bot. Club, vol. 42, 1915,

p. 10, figs. 1, 2 [34,759].

Planera longifolia Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. FL),

1878, p. 189, pi. 27, figs. 4 [234], 5 [235].

=Fagopsis longifolia.

Planera longifolia myricaefolia Lesquereux, Rept. U. S. Geol. Siu-v. Terr., vol. 8

(Cret. and Tert. FL), 1883, p. 161, pi. 29, figs. 15 [1,725], 16 [1,726], 17 [1,727], 18

[1,728], 19 [1,729], 20 [1,730], 21 [1,731], 22 [1,732], 23 [1,733], 24 [1,734], 25 [1,735],

26 [17,36], 27 [1,737].

=Planera myricaefolia.

Polytrichum.f florissanti Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 245, pi. 12,

fig. 4 [34,760].

Podocarpus eocenica? Unger, Lesquereux, Rept. U. S. Geol. and Geogr. Surv. Terr.,

vol. 8 (Cret. and Tert. FL), 1883, p. 140 [50,339].

= Planera myricaefolia.

Populus lesquereuxii Cockerell, Bull. Torr. Bot. Club, vol. 33, 1906, p. 307, substi-

tuted for Populus heerii Saporta—Lesquereux, Rept. U. S. Geol. Sur\'. Terr.,

vol. 8 (Cret. and Tert. FL), 1883, p. 157, pi. 30, figs. 1 [1,712], 2 [1,695], 3 [1,691], 7

[1,692], 8 [1,697]; pi. 31, fig. 11 [1,690].

Populus micro-tremuloides Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 261,

pi. 19. fig. 2 [34.738, 34,739, counterparts].
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Populiis pyrifolia Kirchnee, Trans. St. Louis Acad. Sci., vol. 8, 1898, p. 185, pi. 15,

tig. 4 [33,687].

Porana cockerelli Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 287, pi. 27,fig. 3.

Porana similis Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1915, p. 288, pi. 27, figs.

1, 2 [34,736],—[3,4737].

Porana tenuis Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 173 [50,344].—Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 286,

pi. 27, figs. 4-6.

Potamogelon geniculatus Al. Braun. Lesquereux, Rept. U.S. Geol. Surv. Terr.,

vol. 8, (Cret. and Tert. Fl.), 1883, p. 142
[ ].

Potaniogeton? verticillatus Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. Fl.), 1883, p. 142, pi. 23, fig. 5 [1,626].

Pterocarya americana Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.),

1878, p. 290, pi. 58, fig. 3 [476].

Quercus scudded Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 265, pi. 21, fig. 3

[34,758].

Rhamnus ellipticus Kirchner, Trans. St. Louis Acad. Sci., vol. 8, 1898, p. 183, pi. 15,

fig. 3 [33,688].

=Rhamnus kirchneri.

Rhus acuminata Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 194, pi. 42, figs. 14 [1874], 15 [1871], 16 [1872],

Rhus cassioides Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 193, pi. 41, fig. 11 [1887].

Rhus hilliae Lesquereux, Rept. U. 8. Geol. Surv. Terr., vol. 8 (Cret. and Tert. Fl.),

1883, p. 194, pi. 41, figs. 13 [1,892], 14 [1,890], 15 [1,891].

Rhtis rosaefolia (Lesquereux) Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7

(Tert. Fl.), 1878, p. 293, pi. 42, figs. 7 [358], 8 [359], 9 [360].

Rhus rotundifolia KracHNER, Trans. St. Louis Acad. Sci., vol. 8, 1898, p. 184, pi. 12,

fig. 2 [33,676].

=Hydrangea f florissantia

.

Rhus subrhomboidalis Lesquereux, Rept. U. S. Geol. Sm-v. Terr., vol. 8 (Cret. and
Tert. Fl.), 1883, p. 195, pi. 41, figs. 16 [1,882], 17 [1,883].

Rhus trifolioides Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and Tert.

Fl.), 1883, p. 196 [50,325].—Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 279.

Rhu^ vexans Lesquereux, Rept. U. S. Geol. Surv. Ten-., vol. 8 (Cret. and Tert. Fl.),

1883, p. 195, pi. 41, fig. 20 [1,889].

=Schmaltzia vexans.

Rosa hilliae Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. aud Tert Fl.),

1883, p. 199, pi. 40, fig. 17 [1,912].

Rosa? inquirenda Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 273, pi. 17, fig. 1

[34,741].

Rosa scudderi Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1913, p. 272, pi. 22, fig. 4

[34,765].

Salix amygdalaefolia Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 150, pi. 31, fig. 2 [1,682].

-SaMz, species Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 260. pi. 13, figs. 4, 5

[33,744, 33,745].

Salvinia alleni (Lesquereux) Lesquereux, see Tmesipteris alleni.

Salvinia cyclophylla Lesquereux, Rept. TJ. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.),

1878, p. 64, pi. 8, fig. 10 [90].

=PhyJUtes cyclophyllus (Lesquereux) HoUick.

Sapindus augustifolius Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.),

1878, p. 265, pi. 49, figs. 3 [390], 4 [391J, 6 [390]; vol. 8 yCrei. and Tert. Fl.), 1883,

p. 181, pi. 37, figs. 3 [1,841], 6 [1,839]; pi. 39, fig. 12 [1,840].
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Sapindus loncifoKm Lesquereux, Kept. V. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 182, pi. 32, fig. 3 [1,851], 5 [1,852].

Sapindus stellariaeformis Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert.

FL), 1878, p. 264, pi. 49, fig. 1 [389].

Sequoia affinis Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. Fl.), 1878,

p. 75, pi. 7, figs. 1 [87], 2 [88].

Sphenopteris guyottii Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. Fl.), 1883, p. 137, pi. 21, figs. 6 [1,613], 7 [1,614].

=Phegopteris guyottii (Lesquereux) Cockerell.

Staphylia acuminata Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. FL),

1878, p. 267, pi. 48, figs. 4 [387], 5 [.388].

Sterculia engleri Kirchner, Trana. St. Louis Acad. Sci., vol. 8, 1898, p. 180, pi. 14,

fig. 3 [33,684].

Typha lesquereuxii Cockerell, Bull. Torr. Bot. Club, vol. 33, 1906, p. 307. Substi-

tuted for Typha lattissima Al. Braun.—Lesquereux, Rept. U. S. Geol. Surv. Terr.,

vol. 8 (Cret. and Tert. FL), 1883, p. 141, pi. 23, fig. 4 [1,569]. (Type from Uinta

County, Wyoming, now Randolph County, Utah; since found abundantly at Flor-

issant.)

Ulmus Ullise Lesquereux, Rept. U. S. Geol. Surv. Ten-., vol. 8 (Cret. and Tert. FL),

1883, p. 160, pi. 28, fig. 1 [1,740].

Ulmus tenuinervis Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 7 (Tert. FL),

1878, p. 188, pi. 26, figs. 1 [231], 2 [232], 3 [233].

Vitis hesperia Knowlton, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 284, pi. 26, fig. 4

[33,723].

Weinmannia integrifoUa Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. FL), 1883, p. 178, pi. 42, figs. 8 [1,808], 9 [1,810], 10 [1,806], 11 [1,807], 12

[1,809], 13 [1,805].

= Weinmannia haydenii.

Weinmannia obtusifolia Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret. and

Tert. FL), 1883, p. 178, pi. 41, figs. 4 [1,814], 5 [1,817], 6 [1,815], 7 [1,813], 9 [1,818],

10 [1,819].

Widdringtonia linguaefolia Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. FL), 1883, p. 139, pi. 21, fig. 14 [58, 1,621].

=Sabina linguaefolia (Lesquereux) Cockerell.

Zanthoxylon spireaefolium Lesquereux, Rept. U. S. Geol. Surv. Terr., vol. 8 (Cret.

and Tert. FL), 1883, p. 196, pi. 40, figs. 1 [1,904], 2 [1,906], 3 [1,907].

=Fagara spereaefolia.

Zizyphus obtusa Kirchner, Trans. St. Louis Acad. Sci., vol. 8, 1898, p. 182, pi. 13, fig.

1 [33,679].

EXPLANATION OF PLATES.

Note.—The figures on plates 12 and 13 and 16 to 27 were made natural size, but

by an unfortunate error they have been reduced about one-tenth. Plates 14 and

15 are reduced about one-half.

Plate 12.

Fig. 1. Phegopteris guyottii (Lesquereux) Cockerell.

2. Plagiopodopsis scudderi Britton and Hollick, X3.

3. Pimis wheeleri Cockerell.

4. Polytrichum? Jlorissanti, new species X3.

Plate 13.

Fig. 1 Muhlenbergiaflonssanti, new species.

2, 3. MuMenbergia Jiorissanti, new species X3.

4, 5. Salix, species.
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Plate 14.

Sabina linguaefolia (Lesquereux) Cockerell.

Plate 15.

Jtiglans magnifica, new species.

Plate 16.

Fig. 1. PaZaeo/JO^amog^eton /omsantt, new genus and species.

2. Alnus, species.

3. Zizyphus ohtusa Kirchner.

4. Populus, species.
Plate 17.

Fig. 1. Rosa inquirenda, new species.

2. Juglans Jlorissanti Lesquereux.

3. Palaeo-potamogelonfioTusanti, new genus and species.

4. Juglans sepultus Cockerell.

Plate 18.

Populus crassa (Lesquereux) Cockerell.

Pl.\te 19.

Fig. 1. Alnus praecordata Cockerell.

2. Populus micro-tremuloides, new speciea.

3. Betula deltoides, new species.

4. Dalbergia coloradensis, new species.

Plate 20.

Figs. 1. 2. Myrica drymeja (Lesquereux) Knowlton. [Refigured from Myrica am-

minato. linger. Lesquereux, Tertiary flora, 1878, p. 130, pi. 17, figs. 2, 3.

3,4. Myrica scottii Lesquereux. [Refigured, Myrica acuminata Vnger. Les-

quereux, Tertiary flora, 1878, p. 130, pi. 17, figs. 1, 4].

5. Fagopsis longifolia (Lesquereux) Hollick.

Plate 21.

Fig. 1. Myrica coloradensis, new species.

2. Planera v^yricacfolia (Lesquereux) Cockerell.

3. Quercus scudderi, new species.

4. Crataegus, species.

5. Cytisus Jlorissantianus Lesquereux.

6. Ilex micwphylla Lesquereux.

7. Celastrinites elegans Lesquereux.

Plate 22.

Figs. 1, 2. Aristolochia williardiana, new species.

3. Fraxinus ungeri Lesquereux.

4. Rosa scudderi, new species.

Plate 23.

Figs. 1, 2. Fraxinus ungeri Lesquereux.

3. Cytisus Jlorissantianus Lesquereux.

4. Vida, species.
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Plate 24.

Fig. 1. Cotinusfraterna Lesquereux.

2. Robinia brittoni Cockerell.

3. Dalbergia minuta, new species.

4

.

Cassia fischeri Heer

.

5. Fraxinus libbeyi Lesquereux.

6. Celastrus lacoei Lesquereux.

Pl.\te 25.

Figs. 1, 2. Cercis parvifolia Lesquereux.

3. 4. Ilex pseudo-stenophylla Lesquereux.

5. Lomatia interrupta Lesquereux.

Plate 26.

Figs. 1, 2. Lomatia haheaefolia Lesquereux.

3. Ilex knightiaefolia Lesquereux.

4. Vitis hesperia, new species.

Plate 27.

Figs. 1, 2. Parana similis, new species.

3. Parana cockerelli, new species.

4-6. Parana tenuis Lesquereux. (Fig. 6 ia the type).

7. Carpalithes macrophyllus Cockerell.
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NEW GENERA AND SPECIES OF MUSCOID FLIES.

By Charles H. T. Townsend,

Custodian of Muscoid Diptera, United Stales National Museum.

During the past year or two many new forms of muscoid flies have

been described by the writer, and the manuscripts placed with various

serial publications. A large part of the descriptions has already been

published, but a considerable portion of them has not yet appeared.

The present paper contains descriptions of the most noteworthy

remaining new muscoid genera thus far studied in the United States

National Museum collection. Tlie forms here treated are from North

and South America, Eurasia, and Malaysia, with one from Australia.

Family MUSCIDAE.

TRONGIA, new genus.

Genotype.—Trongia viridis, new species.

Seems to approach Catajncephala, differing in facialia thi<3kly ciliate

with ordinary bristles to a little above middle, and head but slightly

broader than the thorax. Strong approximated proclinate ocellar

bristles. One strong reclinate imier orbital bristle in male; inner

verticals cruciate, outer almost as long as imier. Vertex about one-

sixth head-width. Oral margin very prominent; the strong vibrissae

practically on same, and not narrowing the facial plate. Third

antennal joint six or seven times second, narrow, of even width,

rounded apicaUy. Arista plumose almost to tip. Claws slender,

extremely long, almost twice last tarsal joint. Two strong median

marginal macrochaetae on second segment; marginal row of strong

ones on third and fourth segments. Hypopygium not prominent.

Cubitus subangular, last section of fourth vein evenly bent in, apical

cell open well before wingtip. Proboscis short and fleshy. Tegulae

bare.
TRONGIA VIRIDIS, new species.

Length of body, 13.5 mm.; of wing, 11.75 mm. One male, Trong,

Lower Siam, February, 1899 (W. L. Abbott).

All metallic green; face and front lightly golden or brassy, cheeks

silvery; antennae, palpi and pulviUi pale fulvous, the third antennal

Proceedings U. S. National Museum. Vol. 5I-No. 2152.
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joint fuscous on apical portion; venter, thorax, pleurae and outside

of femora silvery, the silvery of venter showing narrowly above on

sides of anal segment; thoracic vittae not defined. Tibiae and tarsi

black; hind femora also black, middle femora only slightly greenish.

Wings broadly smoky on veins. Tegulae white.

Holotype.—No. 20026, U.S.N.M.

HYPOPYGIOPSIS, new genus.

Genotype.—Hypopygiopsis splendens, new species.

Allied to Cynomya and Blepharicnema, differing as follows: Male.

Arista plumose nearly to tip. Cheeks broad and yellow. Front of

male narrow, with one reclinate fronto-orbital. Ocellars present.

Outer verticals absent. Flexor surface of femora and tibiae densely

long hairy; hind femora enlarged and bowed. Body elongate.

Hypopygium densely hairy, elongate but retracted, apparently very

large, hinged from a small seventh segment, which is also pilose.

Wings deeply infuscated, lighter area near base. Claws not extra

long. Third vein bristled over halfway to small cross vein.

HYPOPYGIOPSIS SPLENDENS, new species.

Length of body, 14 to 17.5 mm.; of wing, 13 to 15 mm. Three

males, Trong, Lower Siam (Dr. W. L. Abbott).

Face, cheeks, and parafrontals satiny yellow, light golden poUinose;

vertex and ocellar area metallic green to greenish-black. Palpi and

third antennal joint deep clear fulvous-yellow. Frontalia, first

two antennal joints, and arista brownish-yellow, the former shading

to brown posteriorly. Occiput cinereous, with gray pubescence;

cheek beard deep yellow. Thorax, scutellum, and abdomen varying

from metallic purplish or bluish-green to bright green, the thorax

very thinly dusted with silvery, the abdomen showing no pollen; fu-st

abdominal segment black. Front and middle femora more or less

metallic greenish, rest of legs brown to blackish. Wings subuni-

formly yellowish-smoky, with subbasal area of pale yellowish. Teg-

ulae pale watery-smoky.

Eolotype.—'No. 20027, U.S.N.M.

Family CALIRRHOIDAE.

THERESIOPSIS, new genus.

Genotype.—Theresiopsisjicorum, new species.

Belongs in Sardiocera group. Differs from EutTieresia as follows:

Female. Face rather longer, the peristomal profile only sHghtly

curved upward in front. Facial carina only slightly developed.

Third antennal joint about three times the second. Front narrower,

the parafrontals posteriorly only a little over one-half width of fron-
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talia. Fronto-orbitals set farther back and close to frontalia. Outer

verticals well developed. Parafacials slightly broader below than

above. Palpi slender and only faintly thickened at tip. No median

marginal pair of macrochaetae on second abdominal segment.

THERESIOPSIS FICORUM, new species.

Length of body, 8 mm. ; of wing, 7 mm. One female, Pekalongan,

Java, given with query as reared from Ficus-horcr, March, 1912 (K.

W. Dammerman, No. 304).

Pale testaceous to brownish, with satiny-silver pollen. Antennae

and palpi fulvorufous. Frontalia brown. Head more or less poUi-

nose over a fulvotestaceous ground color. Tliorax pollinose, leaving

three narrow vittae in middle before suture, and a heavy double-

blotch vitta on each side; viewed from in front the posterior blotches

are confluent along suture. Scutellum silvery on apical half, rich

dark sepia on base. Abdomen rich dark sepia except oblique anterior

corners of second segment, and irregular basal half of third and fourth

segments, which are rufotestaceous and silvered. Legs brown to

blackish. Wings subhyaline, but brown along first vein and basal

half of third and fourth veins. Tegulae white.

Eolotype.—'No. 20028, U.S.N.M.

MESEMBRIOPHYTO, new genus.

Genotype.—Mesemhriophyto magcllana, new species.

Differs from Arctophyto as follows: Female. Head more elongate,

the front more produced. Antennal and vibrissal axes equal. Ver-

tex not over one-third head width. Frontalia not broader than one

parafrontal. Antennae not separated, third joint scarcely longer than

second, arista bare. Facial carina scarcely developed, epistoma nar-

rower. Apical scutellar pair of bristles as long as the posterior of the

two laterals, decussate at tips. No median marginal bristles on first

abdominal segment, a weak median marginal pair on second; discal

and marginal on last two segments, the discal of third in straggling

row, but the marginal regular and rather strong. Apical cell closed

in border a little before tip of wing; hind cross vein not so close to

cubitus.
MESEMBRIOPHYTO MAGELLANA, new species.

Length of body, 7 mm.; of wing, 7.25 mm. One female, Sandy

Point, Straits of Magellan (Ace. 21699 U. S. Fish Comm.).

Dark brownish, lightly cinereous pollinose. Frontalia, first two

antennal joints, clypeus, facialia, and cheek-grooves brownish-

rufous; palpi fulvous, third antennal joint and arista black, epis-

toma brownish. Parafrontals cinerous, parafacials and ocellar

triangle dull golden pollmose; occiput and cheeks with grayish bloom.

Pollen of mesoscutum and scutellum with a dull gold tinge; four
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vittae, the inner pair nearly as heavy as the outer. Abdomen with

silvery-gray pollen, naost distinct on the broad bases of the two inter-

mediate segments, the hind borders of fii'st three segments with

brownish-golden tmge. Legs bro\smisli, the tibiae and tips of femora

rufofulvous, the tarsi dark brown. Wings clear. Tegulae nearly

white.

Holotype.—No. 20029, U.S.N.M.

This is the specimen mentioned by Doctor Williston ^ in his report

on Diptera collected by the United States Bureau of Fisheries steamer

Albatross in 1887-88, as a TacJiinid which he could not locate in any

genus known to him.

OREOPHYTO, new genus.

Genotype.—Oreophyto ocJireicornis, new species.

Differs from Arctophyto as follows: Male. Vertex about as wide

as length of third antennal joint. Two or three pairs of ocellars,

the front pair strongest. All macrochaetae strong. Head much
longer, parafacials broader; epistoma broader, more widely separat-

ing the vibrissal angles; vibrissae more removed from oral margin.

Palpi stouter, not markedly thickened apically. Third anteimal

joint quite twice as long as second. Three sternopleurals; three

postsuturals, sometimes a fourth one developed. Two strong lateral

scutellars with some weaker ones between them, a strong decussate

apical pair, two discal pairs. Last three abdominal segments with

strong discals. Legs stouter, and whole body stouter. No long

hairs on abdomen. Wings more pointed at tip, the apical cell ending

much farther before same. Cubitus forming a right angle, usually

with stump, farther removed from hind margin of wing.

OREOPHYTO OCHREICORNIS, new species.

Length of body, 12 to 14 mm.; of wing, 9.5 to 10 mm. Four

males; one Corvallis, Oregon, June 12; one Mount Angel, Oregon

(F. Epper) ; two Oregon.

Black, thickly to thinly silvery. Frontalia black. Third antennal

joint clear light orange or ochreous, the arista black. Palpi rufous,

more or less blackish basally. Parafrontals and parafacials thicldy

silvery white. Thoracic dorsum and scutellum rather thinly pol-

linose, outer vittae very heavy, umer ones moderately heavy and

more or less confluent with a median one. Abdomen rather thickly

silvery all over, as seen with varying light incidence, the segments

appearing more or less broadly black from above. Legs black.

Wings grayish. Tegulae white.

Holotype.—^o. 20030, U.S.N.M. (Corvallis).

' Proc. U. S. Nat. Mus., vcL 12, 1889, p. 203.
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Genus MYOCEROPS Townsend.

Myocerops Townsend, Ent. News, vol. 27, 1916, p. 178.

Genotype.—Musca carinifrons Fallen, 1816, Vet. Acad. Handl.

for 1816, p. 243.

Differs from Plwrostoma as follows: Male and female. Form more

narrowed. Proboscis and palpi more slender. Head more elon-

gate, the parafacials proportionately broader. Facial depression

not so broad, the vibrissae nearer to oral margin. Front of female

much wider, the vertex much exceedmg one-third head width.

Cheeks mder and longer. Three sternopleurals. Abdominal mac-

rochaetae not so strong; median marginal pair of first segment long

in male, vestigial in female. Wings narrower, apical cell less widely

open.

Genus SUMICHRASTIA Townsend.

Sumichrastia Townsend, Ent. News, vol. 27, 1916, p. 178.

Genotype.—Ilystrichodexia aurea Giglio-Tos, 1893, Boll. Mus. Zool.

Anat. comp. Univ. Torino, vol. 8, p. 2; and 1894, Ditt. Mess., pt. 3,

p. 59.

Differs from Eudexia as follows: Female. Abdomen broad-oval,

wider than thorax, thickly clothed with long golden-fulvous hair

especially conspicuous on last two segments; macrochaetae heavy

and spinelike ; first segment with only a lateral bunch ; second with

thicldy placed marginal row doubled at sides, and median discal

triangle of closely placed ones; third segment with about posterior

half covered with three irregular rows ; anal with a discal pair or so,

sometimes wantmg, and marginal ones among the pile. Venter

c[uite thickly set with black spines, except a broad area at base on

each side. Coxae thickly set with fulvous hair and bristles, mixed

with black bristles; the fulvous bristles predominating on anterior

pair. Scutellum with black spines. Peristomal bristles nearly all

rufo-fulvous, two or three of the anterior frontals same color. Palpi

quite as long as clypeus, very narrow, a little widened on apical

third, with long fulvous hairs on apical half. Parafacials very broad,

about four-fifths as wide as middle diameter of one eye. The pile

of base of abdomen is shorter than the rest ; there is some shorter

pile on parafrontals, occiput, pleurae, posterior part of mesoscutum

and on scutellum. Cheeks nearly as wide as eye height. Arista

plumose, third antennal joint nearly twice second. Facial carina

moderately prominent, vibrissae well above oral margin, vertex

about two-sevenths head width; frontalia very broad, only slightly

narrowed posteriorly.

Named in honor of Francois Sumiclii'ast, the eminent Swiss natu-

ralist, who did so much valuable pioneer work m Mexico in and after
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Maximilian's time, and who has been immortalized by Lucien Biart

in his fascinating "Adventures of a Young Naturalist."

One female, Real del Monte, Hidalgo, Mexico, 9,000 feet, Sep-

tember (H. T. Van Ostrand), donated by Mr. W. R. Walton. The

holotype of ^S". aurea was collected by Sumichrast.

Family SARCOPHAGIDAE.

MELANOPHYTO, new genus.

Genotype.— MelanopJiyto maerens, new species.

Differs from BracMcoma as follows: Female. Vertex little over

one-fourth head width. Frontalia broader than one parafrental.

Cheeks less than one-half eye-height. Lower breadth of clypeus

nearly as great as length of facial plate, epistoma not projected be-

tween vibrissse. Arista more than twice as long as third antennal

joint, a little thickened on little more than basal third, short-plumose

on thickened portion, the rest bare and hair-like. Antennal axis

nearly equal to height of head. Four lateral scutellar pairs of bris-

tles, the hindmost pair longest and widely separated; two discal

pairs, no apical. Abdomen flattened, greatly broadened, subrounded

in outline from above; first four segments short and of equal length,

the first three of nearly equal width, the fifth still shorter. No median

macrochaetae on first two segments. Wings long and rather broad;

third vein bristled less than halfway to small cross vein; no costal

spine. Small cross vein well before end of first vein.

MELANOPHYTO MAERENS, new species.

Length of body, 10 mm.; of wing, nearly 10 mm. One female,

Mexico City, January 4, 1915 (R. H. Van Zwaluwenburg, No. Mx4).

Black, head soft deep black. Narrow irregular bar across para-

frontals, area of parafacials inclosing the facio-orbital row of bristles,

rather broad bar across cheeks deep soft gold. Frontalia, antennae

and palpi ordinary black. The soft black and gold vary with light

incidence, the facial plate showing a gold coat in oblique lights. Occi-

put and hind border of cheeks of ordinary black, with thin coat of

silvery. Five vittae on thorax; the middle one on each side linear,

the others heavy. Mesoscutum and scutellum silvery, the pollen in

front of suture with marked golden tinge, a gold stripe from humeri

to suture, two pale golden vittae in middle before suture; the pollen

thickening on margins of postsutural scutum into varying spots

according to light incidence. Front half or so of pleurae brownish-

black, without pollen. Abdomen rather shining; silvery pollinose,

most pronounced on bases and middle of segments by direct view,

varying with lights. Wings faintly infuscate in the region of the

basal and small cross veins. Patagia cream-yellow. Tegulae white,

margined with black ; the front scale glassy, transparent.

Holotype.—^o. 20031, U.S.N.M.
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Family SALMACIIDAE.

Genus PILATEA Townsend.

Pilatea Townsend, Ent. News, vol. 27, 1916, p. 178.

Genotype.—Masicera celer Coquillett, 1897, Rev. Tach., p. 114

(footnote)

.

Differs from Masicera as follows: Male and female. Male vertex

barely one-fourtli of head width; that of female less than one-third of

same. Male frontalia barely one-half as wide as one parafrontal;

those of female somewhat less than same. Both sexes with two re-

clinate orbitals, no proclinate ones in male. Facial profile rather

longer than frontal, parafacials long and of nearly even width. Arista

thickened on basal half only. Two or three sternopleurals, the middle

one weak when present. Discal macrochaetae on intermediate

abdominal segments in both sexes.

Named in honor of Mr. G. R. Pilate.

Genus MASICEROPSIS Townsend.

Masiceropsis Townsend, Ent. News, vol. 27, 1916, p. 178.

Genotype.—Masicera pauciseta Coquillett, 1897, Rev. Tach., pp.
113-114.

Differs from Masicera as follows: Female. All macrochaetae

weaker. Head nearly triangular in profile, the lower border very

short. Frontal profile distinctly shorter than facial, frontal bristles

not descending so low. Parafacials not so broad, of nearly even

width, longer. Facialia ciliate over halfway up. Cheeks narrower,

the eyes descending lower. Third antennal joint not over three

times second; the latter short. The two middle sternopleurals very

weak. Abdomen flattened and widened; median marginal pair of

macrochaetae of first segment very weak. Cubitus very obtuse; hind

and apical cross veins straight and not parallel with each other; the

latter parallel with inner margin of wing.

MADREMYIA, new genus.

Genotype.—Madremyia parva, new species.

General form of head and its appendages much like that of CJiroma-

tocera, but evidently not nearly related to that genus. Differs as fol-

lows: All macrochaetae heavier. No proclinate orbitals, but some
more or less reclinate bristles and long hairs outside frontal row.

Face not so broad, widening but little from front, Frontals de-

scending rather over haKway to cheek grooves, the parafacials other-

wise bare. Arista sharply pointed, thickened to a little short of tip;

second joint elongate, about or nearly half as long as the thickened

36399°—Proc.N.M.vol.51—16 20
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portion of third joint. Third antennal joint rather stout, of equal

width, about five times as long as the very short second. Palpi mod-

erately stout. Facialia sparsely ciliate to above lowest frontals.

Eyes thickly hairy, more elongate dorsoventrally. Cheeks less than

one-half of eye-height. Three stemopleurals, four postsuturals.

Apical decussate scutellar pair erect. Median marginal pair on first

abdominal segment; other segments with erect discals. Apical cell

short-petiolate, ending far before wing tip; hind cross vein straight,

nearly parallel with apical cross vein. Cubitus without stump,

farther removed from hind margin; apical cross vein not so strongly

bent in.

MADREMYIA PARVA, new species.

Length of body, 4.5 to 5.5 mm.; of wing, 3.5 to 4.5 mm. Two
males. Head of Rio Piedras Verdes, Sierra Madre of Chihuahua,

Mexico, about 7,300 feet, August 29, 1899 (Townsend) ; and Rio Tular-

osa, Sierra Blanca of New Mexico, about 6,400 feet, October 3, 1896

(Townsend)

.

Palpi, antennae, and parafrentals black; last showing thinly sil-

very from behind; face and orbits more thickly silvery. Frontalia

obscure rufous. Thorax and scutellum black, thinly silvery; four

narrow vittae; scutellum more or less distinctly testaceous on mar-

gin. Abdomen brownish to black; the bases of last three segments

distinctly silvery, the pollen spreading posteriorly in oblique lights.

Legs blackish; tibiae tinged with brown. Wings clear. Tegulae

watery-whitish.

Holotype.—No. 20032, U.S.N.M. (Sierra Madre of Chihuahua)

.

Genus CNEPHALOGONIA Townsend.

Cnephalogonia Townsend, Ent. News, vol. 27, 1916, p. 178.

Genotype.—Gonia distincta H. E. Smith, 1915, Psyche, vol. 22,

pp. 99-100.

Difi'ers from Salmacia as follows : Female. Front not swollen, no

more produced in profile than that of Cneplmlia. No median marginal

macrochaetae on first abdominal segment; no closely set marginal

row on third segment. Parafacials below not over one-half greatest

eye-width, widenmg above to nearly eye-width at base of antennae.

Front marginal macrochaetae of parafacials sparse, few, and weak.

Cheeks hardly one-third eye-height. Ground color of face, front,

and cheeks yellow. Anterior part of front wider than lower part of

face. Vertex narrowed to about one-half head-width. Abdomen
like that of Cnephalodopsis and allied genera.
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Genus DICHOCEROPSIS Townsend.

Dichoceropsis Townsend, Ent. News, vol. 27, 1916, p. 178.

Genotype.—Dichocera orientalis Coquillett, 1897, Rev. Tach., p. 138.

Differs from Dichocera as follows: Female. Arista longer and
tapered, second joint strongly elongate. Third antennal joint nar-

row. No discal macrochaetae present on intermediate abdominal

segments, no median on first two segments. Cubitus without stump.

Four postsuturals. No apical scutellars. The row of heavy macro-

chaetae on parafacials extending a little lower than eyes, the row on

cheeks not so developed.

ATRACTOCEROPS, new genus.

Genotype.—Atractocerops ceylanica, new species.

Differs from Epidexia as follows: Female. Vertex about one-

third head-width, frontalia a little wider than one parafrontal. Two
inner reclinate orbitals. Antennae set much higher; cheeks much
wider, about one-third of eye-height. Parafacials rather wide, some-

what sprung or bulged, of nearly even width or slightly widening

below. Facial plate very long, narrow; facialia finely ciliate hardly

haKway up. Second antennal joint not so elongate; the third four

or five times as long and well narrowed. Three sternopleurals, four

postsuturals. Apical decussate pair of scutellars nearly as strong as

the three laterals. No discals on intermediate abdominal segments;

no median on first two segments; discal and marginal rows on anal

segment. Abdomen ovate. Tarsi short, claws short. Apical cell

rather pointed at tip, closed in margin just before wing-tip; cubitus

close to inner margin; apical cross vein nearly parallel with same;

hind cross vein straight, slightly nearer to cubitus than to small

cross vein.

ATRACTOCEROPS CEYLANICA, new species.

Length of body, 5.5 mm.; of whig, 5 mm. One female, Pera-

deniya, Ceylon, April 14, 1914 (A. Rutherford).

Palpi and antennae fulvo-rufous, the latter infuscate apically.

Frontalia dark rufous. Parafrontals and face silvery. Cheeks and

occiput ashy. Thorax and scutellum silvery, the latter fulvous

except base; four vittae, the outer ones heavier; postsutural scutum

and narrow base of scutellum appearmg blackish from behind. Abdo-

men dark brown; the last two segments quite widely yellowish-

silvery pollinose on base, the second showing only faint line of pollen

on incisure. Legs dark brown. Wings clear. Tegulae white.

Holotype.—No. 20033, U.S.N.M.
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EPIDEXIOPSIS, new genus.

Genotype.—Epidexiopsis orhitalis, new species.

Differs from Epidexia as follows: Male. Vertex nearly one-third

head-width, front of equal width, face widening gently from same.

Frontalia narrower than one parafrontal. Cheeks narrower, the

eyes descending nearly or quite as low as vibrissae. Two proclinate

orbitals, two reclinate orbitals, frontals less developed posteriorly;

parafrontals of nearly equal width. Palpi longer. Three stemo-

pleurals, the middle one weak. Apical pair of scutellars quite

strong, longer than discal pair. Marginal macrochaetae of abdomen

not so long, the discal rather stronger than in Epidexia, all erect;

the discal shorter than marginal except that this is reversed on anal

segment. Tarsi shorter, delicate; claws very short. Apical cell

closed in margin, ending nearer to wing-tip; hind cross vein not

straight, almost in middle between small cross veui and cubitus.

Small cross vein nearly opposite tip of auxiliary vein.

EPIDEXIOPSIS ORBITALIS. new species.

Length of body, 4.75 mm.; of wing, 3.5 mm. One male, Miami,

Florida, October 28, 1908 (Townsend). TD 562.

Black, palpi pale yellowish, second antennal joint rufous at tip.

Head silvery, the occiput ashy. Thorax and scutellum thinlysilvery

;

two linear inner vittae, the outer ones of the semicolon type. Viewed

from behind the postsutural mesoscutum appears black except the

lateral margins and irregular broad hind border. Abdomen shining,

the last three segments silvery-white poUinose on base, the silvery

fasciae successivelybroadening slightly from second to anal segments.

Hypopygium blackish. Femora and tibiae brownish. Wings clear.

Tegulae white.

Eolotype.—l^o. 20034, U.S.N.M.

MIAMIMYIA, new genus.

Genotype.— Miamimyia cincta, new species.

Differs from Houghia as follows: Male. Face hardly perceptibly

widened from front, the vertex hardly one-third of head-width. Face

much longer, the antennae set much higher. Frontalia much wider

than one parafrontal. Three or four short but strong closely set pro-

chnate orbitals on each side. Arista shorter than third antennal

joint, porrect. Second antennal joint very short; the third six or

seven times as long as second, much developed, reaching oral margin.

Facial plate more than twice as long as wide, equal in width above

and below. Facialia thickly ciHate more than halfway up. Palpi

rather slender. Parafacials very narrow and elongate. Cheeks

wider, the eyes not quite reaching the level of vibrissae below. Two
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sternopleurals, three postsuturals. Apical cell ending almost in

wing-tip; hind cross vein crooked and nearly in middle between
small cross vein and cubitus. Tarsi rather tapered. First and third

veins bristled same.
MUMIMYIA CINCTA, new species.

Length of body, 5 mm.; of wing, 4 mm. One male, Miami, Florida,

November 12, 1908 (Townsend). TD869.
Palpi and first two antennal joints fidvous; frontaha dark rufous.

Third antennal joint blackish, more or less fulvous on lower border

and base. Face, cheeks, parafrontals and orbits silvery, occiput

ashy. Thorax blackish, rather thinly silvery, two narrow inner

vittae, outer vittae heavy; postsutural dorsum appearing black from
rear view, but showing lateral margin and broad hind border silvery-

white. Scutellum faintly poUinose, but appearing blackish from be-

hind. Abdomen dark brownish, the anal segment rufous; the nar-

row bases of intermediate segments silvery-white, the same silvery

showing less distinctly on base of anal segment. Legs fulvous; tibiae

rufous-brown, tarsi black. Wings nearly clear, the basal and costal

cells hghtly infuscate. Hind scale of tegulae smoky-translucent;

front scale white.

Holotype.—No. 20035, U.S.N.M.

Family MINTHOIDAE.

ZOSTEROPSIS, new genus.

Genotype.—Zosteropsis rutJierfordi, new species.

Differs from Zosteromyia as follows, Male. Vertex and posterior

half of front about one-sixth of head-width, the anterior half of front

sUghtly widening from same. Frontalia much narrowed posteriorly,

averaging a little wider than one parafrontal. Ocellars hair-like

and vestigial; all the other bristles of front and vertex strong, not
hair-hke. Outer verticals not developed. Fom- rechnate orbitals

on each side in hne with frontals and occupying about posterior

three-fourths of front; frontals descending about to end of second
antennal joint. Third antennal joint narrower. Facial plate and
faciaha normal, not smoothed; epistoma emarginate. Head more
flattened, occiput not bulged below; eyes normal, their posterior

margin not beveled off on lower extent. Three sternopleurals, the
middle one weak. Middle one of the three lateral scutellars strong, a
decussate apical pair of hair-like bristles. No long hairs on abdomen,
macrochaetae not so long; no discals on intermediate segments, median
marginal of first segment vestigial. Legs not so elongate, more slen-

der. Wings not bulged on costal cells; apical cell very narrowly
open to nearly closed well before tip, apical cross vein deeply bowed
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in; cubitus at right angle, farther from margin; hind cross vein at

about 45° to inner margin, halfway between small cross vein and

cubitus. Tegulae not so enlarged.

ZOSTEROPSIS RUTHERFORDI, new species.

Length of body, 6 mm.; of wing, 4.75 mm. Two males, Pera-

deniya, Ceylon, June 16, 1913, and July 7, 1914 (A. Rutherford).

Black, rather shining. Face, cheeks, and orbits silvery; para-

frontals, thorax, and scutellum thinly silvery; four thoracic vittae

moderately narrow and nearly equal, the pollen inclosed by the two

of each side with a dull golden tinge. Last three abdominal seg-

ments rather broadly but thinly silvery on base. Wings deeply

smoky except area behind fifth vein, that outside hind and apical

cross veins, and the distal half of apical cell. Tegulae dilute smoky,

the outer portion of front scale whitish.

Holotype.—'No. 20036, U.S.N.M. (July 7).

Named in honor of Mi*. A. Rutherford.

MUSCINOTHELAIRA, new genus.

Genotype.— Muscinothelaira lutzi, new species.

Differs from Euthelaira as follows: Female. Form Muscina-like.

Eyes only thinly hairy. Head more flattened, the front not promi-

nent in profile. Front and face a little wider in proportion to eye-

surface, cheeks a little wider. Palpi bowed, well thickened apically.

Second antennal joint rather short; third joint about four times

second. Arista sparsely pubescent. Only two sternopleurals. Three

lateral scutellars; only a pair of divergent hairs on apex of scuteUum.

Abdomen short-oval, about same length and width as thorax. Ab-

dominal macrochaetae not so strong. Legs shorter, tarsi delicate,

the front tarsi not dilated; claws short. Wings broad, extending

far behind tip of abdomen, slightly bulged on costal border.

MUSCINOTHELAIRA LUTZI, new species.

Length of body, 7 mm.; of wing, 7.5 mm. One female, Sao Paulo,

Brazil (Dr. A. Lutz).

Parafrontals, face, and cheeks silvery-white pollinose, with a watery

uster. Frontaha brown. First two antennal joints dark rufous
;
palpi

rufous. Third antennal j oint and vertex black. Thorax and scutellum

black, thinly silvery; four vittae nearly equal, the outer ones broadly

interrupted. Abdomen brown to dark brown or blackish; very

thinly silvery, showing most on sides, faintly on incisures, but appar-

ent in oblique hghts elsewhere. Legs dark brown; tibiae bro\vn.

Wings nearly clear, a deeply infuscate area extending from small

cross vein and tip of auxiliary vein to tip of second vein. Tegulae

smoky-translucent, the outer edge of front scale opaque.

Holotype.—No. 20037, U.S.N.M.

Named in honor of Dr. Adolpho Lutz.
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ARGYROTHELAIRA, new genus.

Genotype.—ArgyrotJielaira froggattii, new species.

Differs from Thelaira as foUows: Female. Face and front much
narrower, the face of same width as anterior part of front, the front

gradually narrowing behind, the vertex hardly over one-fifth head-

width. Antennae longer, reaching oral margin, third joint fuUy

three times the second. Arista long, hair-like, bare. Parafacials

very narrowed below. Two inner reclinate orbitals, posterior pro-

chnate orbital set much farther forward, no oceUars. Outer vertical

developed. Frontalia narrow, not as wide as one parafrontal. Palpi

much thickened apically. Four postsuturals. Three strong lateral

scuteUars. No discals on intermediate abdominal segments. Wings

not so broad, cubitus nearer to margin. Third vein bristly oidy at

base, first vein bare. Seems allied to EutJielaira, from which it dif-

fers in the bare faciaha, eyes only very thinly hairy, and other points.

ARGYROTHELAIRA FROGGATTII, new species.

Length of body, 7.5 mm.; of wing, 6 mm. One female, Solomon

Islands, July-August, 1909 (W. W. Froggatt). Labeled " Masicera

immersa Walker," by Coquillett, which species was described from

Makassar, Celebes. The description does not apply.

Head black; face, cheeks, parafrontals, orbits, and occiput silvery

white; palpi, antennae and frontaUa black. Thorax and scuteUum

black, pleurae and humeri silvery wliite, the dorsum thinly poUinose

leaving a pair of hnear vittae. Abdomen black; the sides of inter-

mediate segments broadly burnished silver-white not meeting on

median line, the sides of anal segment narrowly silvered. Legs

black. Wings smoky on costal border, diminishing along veins.

Tegulae nearly white.

Eolotype.—^o. 20038, U.S.N.M.

Named in honor of Prof. W. W. Froggatt.

MEGISTOGASTROPSIS Townsend.

Megistogastropsis Townsend, Ent. News, vol. 27, 1916, p. 178.

Genotype.— Megistogaster wallacei, Brauer and Bergenstamm, 1889,

Muse. Schiz., pt. 1, p. 127.

This is Brauer and Bergenstamm's sense of Megistogaster. For

characters, see Brauer and Bergenstamm.^ The authors accredit

the species to DoleschaU, but I can not find that he described it. It

was probably a manuscript name of his.

The type of Megistogaster is fuscipennis Macquart, which Brauer

states is identical with petiolata Wiedemann. The genus is thus a

synonym of Cordyligaster.

» Muse. Schiz., pt. 1, p. 127, pi. 8, fig. 210; and pt. 3, p. 129.
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Family LARVAEVORIDAE.

DEJEANIOPALPUS, new genus.

Genotype.—Dejeaniopalpus texensis, new species.

Differs from Leskiopalpus as follows: Female. Palpi elongate,

subcylindrical, evenly narrowed on apical three-fifths, fuUy as long

as facial plate; when retracted extending almost the length of third

antennal joint beyond epistoma. Proboscis slender, the part below

geniculation rather longer than head height. Vertex nearly one-

third head width. Frontaha wider than posterior part of one para-

frontal, about as wide as anterior part. OceUars quite strong. First

vein bristled completely, third bristled to or beyond small cross vein.

Differs from Leskiomima principally in the long palpi; from SpatM-

palpus by arista short-plumose and only shghtly thickened on basal

third, the antennae inserted about on eye-middle; from Genea by

cylindrical palpi, antennae inserted on eye-middle and arista plumose.

DEJEANIOPALPUS TEXENSIS, new species.

Length of body, 6.5 mm. ; of wing, 5.25 mm. One female, Texas.

Light fulvous to pale yellowish, including frontalia, antennae, palpi,

proboscis and legs, the tarsi brown to blackish, the middle and front

metatarsi yellowish. Parafrontals, face, cheeks and occiput thinly

silvery. Third antennal joint faintly infuscate on edge. Pleurae

silvery. Mesoscutum blackish in gromid color, brassy pollinose,

apparently with usual blackish vittae. ScuteUum brassy pollinose.

Abdomen without poUen, except very faint indications at the incis-

ures. Wings grayish, with only the faintest infuscation; veins yel-

lowish. Tegulae pale yellowish.

Holotijpe.—^o. 20039, U.S.N.M.

GYMNOERYCIA, new genus.

Genotype.—Gymnoerycia rubra, new species.

Differs from Erycia as follows: Female. Vertex less than one-

fourth head width, the front and face widening quite evenly from

same; the face inferiorly rather more than twice as wide as vertex.

Facial depression not so broad, the faciaha not so flattened. Only

one recUnate orbital; outer vertical but little longer than orbital

fringe. Frontaha a Httle narrower than one parafrontal. Faciaha

cihate halfway up or more. Parafacials narrow, the head shorter.

Third antennal joint fuUy three times second. Apical decussate

pair of scuteUar bristles fine, erect. Median marginal pair of first

abdominal segment vestigial, that of second rather weak. Larvi-

positor in the form of a short spoonlike lobe, chitinous, broad at base

and narrowing apicaUy. Hind tibiae rather closely pectinate, with

one longer bristle. Apical cell ending a httle nearer to wing tip,

cubitus nearer to hind margin, apical cross vein bowed in.
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GYMNOERYCIA RUBRA, new species.

Length of body, 6.75 mm.; of wing, 5 mm. One female, Miami,

Florida, Nov. 16, 1908 (Mrs. C. H. T. Townsend). TD 957.

Whole head duU golden pollinose except the ashy occiput; the

facial depression a little paler than the rest, the cheeks tinged with

silvery in some hghts; frontaha brown, antemiae black, palpi fulvo-

rufous. Thorax black, rather thickly pollinose, the pollen of scutum
brassy; four nearly equal black vittae. Scutellum rufous except

the blackish base, brassy pollinose. Abdomen rufous, median vitta

and tip black; silvery to pale golden polUnose, the poUen most con-

spicuous on narrow bases of intermediate segments and most of anal

segment; larvipositor rufous. Legs brown, tarsi blackish. Wings
clear. Hind scale of tegulae watery, with faint infuscation; front

scale whitish.

Holotype.—'No. 20040, U.S.N.M.

STURMIOPSIS, new genus.

Genotype.—Sturmiopsis infcrens, new species.

Differs from Sturmia as follows: Male and female. Parafacials

with minute bristles, their profile full or shghtly bulged. Facialia

quite strongly ciliate not quite halfway up. Frontaha of female

little over half as wide as one parafrontal; those of male narrower

than one parafrontal. Eyes rather thicldy hairy in male, tliinly so

in female. Antennas inserted almost on eye-middle; frontal profile

slightly more produced. Normally only two sternopleurals ; some
times two additional very weak ones. Only two lateral scutellars,

but the long decussate apical pair with a pair of suberect shorter ones

between them. Both sexes with no median macrochaetae on first

two segments; no discals on any of the segments; only marginal

row on third and anal segments. Hind tibiae ciUate, without longer

bristle in either sex. Cubitus much approximated to hind margin of

wing, at right to shghtly acute angle; the apical cross vein strongly

bent in. Hind cross vein more removed from cubitus.

STURMIOPSIS INFERENS, new species.

Length of body, 7 to 8.5 mm.; of wing, 5 to 7 mm. One male and
one female, Buitenzorg, Java, Sept., 1913, reared from Sesamia infev-

ens (K. W. Dammerman, No. 312).

Dark brown to blackish. Palpi, first two antennal joints and tip of

scutellum rufous. Face, cheeks, and orbits silvery pollinose; the

parafrontals, thorax, and scutellum rather less thickly so; two linear

inner and two heavy outer vittae. Last three abdominal segments
broadly but very thinly silvery polUnose. Wings nearly clear.

Tegulae wliite, the hind scale somewhat pearly.

Holotype.—No. 20041, U.S.N.M., female.
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XANTHOZONOPSIS, new genus.

Genotype.—Xanthozonopsis vestita, new species.

Differs from Xanthozona as follows : Male. No proclinate orbitals.

Vertex much less than one-third head-width. Second antennal joint

not so long; second aristal joint not elongate. Anal segment short,

thickly covered with fine appressed vestiture except the tip. No
discal macrochaetae on third abdominal segment, none on fourth

except fine marginal ones closely set amongst vestiture, four median
marginal on second segment, marginal row of heavy spines on third.

Abdomen not swollen, not so narrowed apically. Body proportion-

ately broader and head proportionately narrower.

XANTHOZONOPSIS VESTITA, new species.

Length of body, 14.5 mm, ; of wing, 12.5 mm. One male, Sapucay,

Paraguay, August 25, 1901 (W. T. Foster).

Head yellowish; face and cheeks silvery, a very faint golden tinge

to the pollen of cheeks and parafacials; parafrontals shining blackish,

with a very thin coat of pollen. Frontaha brown, rufous anteriorly.

Antennae blackish. Thorax blackish, rather thinly poUinose; inner

vittae narrow, outer ones rather heavy. Scutellum and first abdom-
inal segment rich blackish-brown; the anal segment except tip,

and the posterior half of third segment, of same color; rest of abdo-

men deep yellow. The brown of third segment is pohshed, and its

front border is angular on median line. Venter concolorous with

tergum. Vestiture of anal segment black. Legs blackish, the tibiae

brownish. Wings lightly infuscate, a little darker at base; four to

six closely-placed bristles at base of third vein. Tegulae smoky-

blackish.

Eolotype.—^o. 20042, U.S.N.M.

PSEUDOSERVILLIA Townsend.

Pseudoservillia Townsend, Ent. News, vol. 27, 1916, p. 178.

Genotype.—Echinomyia jlavopilosa Bigot, 1888, Ann. Soc. Ent.

France (6), vol. 8, p. 80.

Differs from Servillia as follows : Two facio-orbital bristles present.

Head, thorax, abdomen, and legs densely yellow-pilose; the venter,

base, and tip of abdomen black-pilose in male.

Brauer states that this is apparently same as Ech. rufoanalis Mac-
quart, but such is very doubtful. The two species are perhaps con-

generic.

SERVILLIOPSIS, new genus.

Genotype.—ServiUiopsis huccata, new species.

Differs from Servillia as follows: Vertex less than one-third head-

width. Front, parafacials and cheeks without the very long hairs,
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but w-ith the normal pubescence. Clypeus broadening below, scarcely

marked off from facialia; epistoma broad, strongly produced between

vibrissas; latter rather more removed from oral margin. Cheeks

less than eye-height, parafacials not as wide as clypeus. Two pro-

clinate and one rechnate orbitals. Proboscis and palpi longer. All

macrochaetae strong, those of scutellum and abdomen spinehke.

Pile of under parts of body and legs not long or thick, that of ab-

dominal tergum both long and thick. Three to four sternopleurals

;

four postsuturals. Bunch of erect spines on scutellum. Anal seg-

ment narrowed posteriorly, but distinctly though faintly emarginate.

Ventral plates with spine bunches. A median discal pair of spines

on anal segment, the margin with only a few black bristles among

the pile. Front tarsi more distinctly widened.

SERVILLIOPSIS BUCCATA, new species.

Length of body, 15 mm.; of wing, 12,75 mm. One female, Tji-

bodas. Mount Gede, Java, 9,000 feet (Bryant and Palmer).

Head hght golden pollinose all over; frontalia and antennae dark

brown or blackish. Palpi yellow. Hairs of front mostly black;

those of parafacials, cheeks, and occiput yellow. Thorax blackish,

golden pollinose, with golden pile; scutellum rufofulvous, with same

pile. Abdomen blackish; the anterior borders of segments yellowish,

especially sides; the yellowish parts with golden pollen, the pile

reddish-gold. Venter more deeply blackish, the incisures narrowly

golden. Legs rufous; the femora black. Wings faintly smoky

throughout; tegulae golden-smoky.

Holotype.—No. 20043, U.S.N.M.

Ecliinomyia rufoanalis Macquart ^ is very distinct from this form.

So also is Tachina fulva Walker. ^ See Brauer.^

Family EXORISTIDAE.

Genus SERICOTACHINA Townsend.

Sericotachina Townsend, Ent. News, vol. 27, 1916, p. 178.

Genotype.—Paratachina vulpecula Wulp, 1896, Tijdschr. Ent., vol.

39, p. 106, pi. 2, figs. 14-16.

Differs from Paratachina principally as follows: Palpi more elon-

gate. Proboscis shorter and stouter, not as long as head-height.

Second antennal joint over twice as long as third joint, very slender

on basal portion. Head, thorax, scutellum, and base of abdomen

thickly clothed with short yellow pile ; third and fourth segments with

short black pile. Macrochaetae very weak.

1 Dipt. Kx., Suppl. 4. 2 Dipt. Saund. 3Sitz. Ak. Wiss., Wien., vol. 107, p. 490.
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UGIMEIGENIA, new genus.

Genotype.— Ugimeigenia elzneri, new species.

Differs from Macromeigenia as follows: Male. Vertex distinctly-

less than one-fourth head-width. Front not nearly so produced in

profile; the parafrontals and parafacials not so wide, the latter about

the width of clypeus. Frontalia practically same wddth as one para-

frontal, narrowmg posteriorly at same rate. Only one rechnate

orbital; ocellars very small; hairs of parafrontals microscopic and

not descendmg below frontals. Second antennal jouit not so elongate,

the third jomt about four times as long as second. Eyes bare.

Three to four sternopleurals. Apical decussate pair of scutellars

very short, weak. No median macrochaetae on first two abdominal

segments; no discal on either third or anal segments. Hind tibiae

thickly cihate. Hind cross vein nearly staight, not quite parallel

with maiQ course of apical cross vein. Abdomen less bristly, with

only short appressed hairs besides the marginal bristles of third and

anal segments.
UGIMEIGENIA ELZNERI, new species.

Length of body, 13 mm.; of wing, 10 mm. One male, Banks

Island, off Cape York, Austraha, 1910 (Elzner).

Head thickly deep golden poUinose, the occiput shadmg somewhat

into silvery. Frontalia very dark velvet-brown. Palpi and first

two antennal joints rufous, thu'd joint and arista blackish. Thorax

and scutellum rather thickly pale golden poUinose; four equally

heavy dark-brown vittae, the two of each side closely approximated,

the outer ones hardly interrupted and reaching nearly to scutellum,

the inner ones begimiing farther in front and reaching only halfway

behind suture. Broad base of scutellum dark brown, the pollinose

portion forming a perfect and well-defined crescent. Abdomen browTi

to dark brown, the rather narrow bases of last three segments pale

golden pollinose. The ground color of bases of segments shows some-

what rufous. Legs blackish; the tibiae brown. Wings nearly clear;

the basocostal portion rather broadly golden-smoky, following the

vems more or less distmctly. Tegulae smoky-whitish, with narrow

yellow margms; front scale appearing whiter than hind scale.

Holotype.—^o. 20044, U.S.N.M.

Named m honor of Herr Elzner, the Malaysian collector.

EUCYRTOPHLOEBA, new genus.

Genotype.—Eucyrtopliloeha rJiois, new species.

Differs from CyrtopMoeha as follows: Male. Form rather more

narrowed. Palpi considerably shorter than tliird antennal joint,

somewhat enlarged apically. Antennae inserted almost on eye-

middle, second jomt quite short; third joint over two and a half
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times second, broadened, strongly and evenly convex on upper edge.

Arista slightly longer, thin on apical third or so. Eyes with longer

hah, descending barely to bend of faciaha. Front at vertex fully

one-third to three-eighths head-width; less than half same anteriorly.

Parafaciaha narrowed below to about one-third their upper width.

Facio-orbitals descendmg nearly as low as the eyes. Cheeks fully

one-third eye-height, wider than long. Wings a little shorter.

First vein bristled on over the proximal half, ending opposite small

cross vem. Third vem bristled far beyond small cross vem, on fully

or more than its proximal half. Apical cell very narrowly open,

ending as far before tip as length of apical cross vein. Cubitus half-

way between front and hind margins and only a httle farther from
tip, with short stump; apical cross vein rather evenly curved in.

Posterior cross vein curved outward, its insertion a little distad of

its origin; latter a httle nearer to small cross vein than to cubitus.

Fifth vein bare, its last section barely half as long as preceding sec-

tion. Claws shorter than last tarsal joint. Hypopygium somewhat
larger.

EUCYRTOPHLOEBA RHOIS. new species.

Length of body, 6.5 to 7 mm.; of wing, 4.75 to 5 mm. Two males,

head of Rio Piedras Verdes, Sierra Madre of Chihuahua, Mexico,

about 7,300 feet, July 15 and 19, 1899, both on flowers of Rhus cis-

montana (Townsend).

Palpi and first two antennal joints fulvous to pale rufous; fron-

taha dark rufous to brownish; third antennal joint and arista black.

Parafrontals black, thuily silvery to pale yellowish pollinose; face

and cheeks thickly yeUowish-silvery pollinose, the cheeks almost
golden. Occiput ashy. Thorax and scutellum black, moderately
silvery pollinose, with more or less of a very faint brassy tmge; four

vittae showing, the inner ones narrower. Abdomen shining black,

the rather narrow bases of last three segments silvery-white poUinose;

the rest very thinly pollinose as seen in obhque view. Legs dark
brown; tarsi blackish. Wings nearly clear, the costal border smoky,
the cross veins narrowly infuscate. Tegulae Ughtly smoky, the front

scale whitish.

Holotype.—^o. 20045, U.S.N.M.

ZIZYPHOMYIA, new genus.

Genotype.—Zizypliomyia celer, new species.

Differs from DoryplioropJiaga as foUows: Male. Vertex fuUy one-
third head-width or rather more, the front and face widening evenly
therefrom. Frontaha quite as wide as one parafrontal. Eyes bare.

Two closely approximated reclinate orbitals, no proclinate ones.
Frontals not so closely set; outside them some microchaetae or short
bristles. Parafrontals and parafacials wide, of about equal width
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throughout. Faciaha with bristles on not more than lower third.

Facial plate not triangular, nearly even in width. Vibrissae near

oral margm; arista thickened on more than basal haK; third antennal

joint about two and a half times second, bulged on upper edge. Four

sternopleurals and four postsuturals ; apical erect scutellar pair

decussate. No discals on any of abdommal segments; the last two

segments rather tliickly clothed with appressed pile-Uke hairs.

Apical cell quite widely open, ending farther before tip; apical and

hind cross veins parallel with each other, but not with hind margui

of wing. Tegulae of normal size.

ZIZYPHOMYIA CELER, new species.

Length of body, 6.5 to 7.5 mm.; of wing, 4.75 to 5 mm. Two
males, Kenedy, Texas, September 14; and Cuero, Texas, June 9,

1898, on flowers of ZizypTius oUusifolius (Townsend).

Blackish; head thickly dull silvery poUinose. Frontaha brown,

showing bloom in obUque lights. First two antennal joints faintly

rufous in one specimen. Palpi pale rufous. Thorax and scutellum

silvery poUinose; four narrow vittae, the outer ones mteiTupted and

but httle heavier than inner ones. Abdomen shining brown to dark

brown and black; base of second segment broadly silvery, the poUen

fading out about halfway to hind margin on median portion, nar-

rowing laterally; third segment with silvery only on median portion

of incisure. No pollen on venter. Tibiae brownish. Wings clear.

Tegulae white.

Holotype.—No. 20046, U.S.N.M. (Cuero.)

NEOPHRYXE, new genus.

Genotype.—Neophryxe psycMdis, new species.

Differs from Phryxe as follows: Female. Vertex less than one-

third head-width. Eyes bare. Antennae inserted on upper two-

thirds of eye; third joint not widened, nearly three times second.

Arista more dehcate, basal joints short. Face below hardly one and

one-third times as wide as one eye. Faoialia and clypeus narrower,

epistoma more bulged. Apical scutellars weaker. No true discals

on intermediate abdominal segments. Hind tibiae subpectinate,

tarsi short. Apical cell narrowly open, cubitus with strong wi'inkle.

NEOPHRYXE PSYCHIDIS, new species.

Length of body, 5.5 mm. ; of wing, 4.5 mm. One female, "emerged

from Psychid cases coll. on Azaleas from Japan at Riverton, Nev/

Jersey, March 25, 1915" (H. B. Weiss).

Black, including antennae and frontalia. Palpi fulvous. Para-

frontals, face, cheeks, and orbits silvery; occiput ashy. Thorax

and scutellum thinly silvery; five vittae, three narrow ones in mid-

dle, two wider ones outside. Last tlireo abdominal segments very

broadly silvery on base; especially the intermediate ones, a median
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vitta of black on same; second segment broadly rufous on sides.

Wings clear. Tegulae nearly white.

Holotype.—^o. 20047, U.S.N.M.

EUPTILOPAREIA, new genus.

Genotype.—Paraplagia erucicola Coquillott, 1897, Rev. Tach.,

pp. 77-78.

Differs from Ptilopareia as follows: Ai'ista short, thickened nearly

to tip. Third antennal joint three times second in both sexes. Face

and front ahnost same width in female, the face widening considera-

bly in male. First and fifth veins bare; tliird bristled only to small

cross vein in female, short of same in male (Julietta, Idaho).

KUWANIMYIA, new genus.

Genotype.—Kuwanimyia conspersa, new species.

Related to the Admontia group and distinguished as follows: Dis-

tinct prochnate ocellar bristles, small, not widely divaricate. Arista

short, thickened, second joint long. Female with two proclinate

fronto-orbitals; male without, but with wide bristly front, the extra-

frontal bristles rechnate on posterior portion. Facial depression

long, deep, triangular, very wide below in male and depth better

marked than in female. Antennae inserted very high in male. Fe-

male front as wide as both eyes, that of male only a little narrower,

the face widening but slightly from front. Head rather flattened

antero-posteriorly, short; male frontal profile subhorizontal, that

of female very sloping. Parafacials wide in female, narrower in male;

their profile bowed outward in both sexes. Cheeks in both sexes

hardly one-fourth eye-height. Third antennal joint of female much

more slender than that of male. Facialia strongly ciHate. No dis-

cal bristles on abdominal segments. Apical cell closed a httle before

wing tip. Hind cross vein in middle. Strong costal spine.

Named in honor of Dr. S. I. Kuwana, of Japan.

KUWANIMYIA CONSPERSA, new species.

Length of body, 7 to 7.5 mm.; of wing, 5 to 5.5 mm. Two males

and two females, Tokyo, Japan, reared from larva of Euj^rodis con-

spersa, July, 1912 (S. I. Kuwana, No. 85).

Head silvery-white polHnose, the black parafrontals and ocellar

area largely showing through the pollen. Palpi, fii'st two antennal

jomts, and basal half or less of third joint rufous. Frontalia rufotes-

taceous. Thorax, scutellum, and abdomen silvery pollinose, the

scutellum yellowish on apex; a median pair of well-separated linear

vittae showing on thorax before suture, and two heavy interrupted

outer ones. Pollen of abdomen shows most plainly on basal half or

less of segments two to four. Legs blackish, femora slightly polli-

nose. Wings clear, faintly tawny on base. Tegulae white.

Holotype.—^o. 20048, U.S.N.M., female. Allotype, male.
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DIATRAEOPHAGA, new genus.

Genotype.—Diatraeophaga striatalis, new species.

Female. Form narrowed. Front strongly produced in profile,

face very receding; head subtriangular in profile. Vertex fully one-

third head-width; parafrontals and parafacials wide, the latter nar-

rowed considerably below. One reclinate and two proclinate orbi-

tals. Ocellars present. Frontals descending but slightly below

base of antennae. Frontalia narrow. Facial depression very deeply

hollowed, vibrissae on oral margin; facialia on edge and forming sides

of depression, their crests flush with parafacials, bristled less than

halfway up. Antennae about as long as facial plate, second joint

short, upper edge of third joint prolonged into a point at tip. Arista

swollen on basal three-fifths, second joint well elongated. Epistoma

cut off, notched. Proboscis short, palpi normal. Two sternopleu-

rals; four postsuturals, but the front two weak. Three lateral scu-

tellars, a weak divergent apical pair, a weaker discal pair. Abdo-

men with a weak median mai'ginal pair on second segment, and weak
marginal on third and anal segments. Hind tibiae with sparse irregu-

lar bristles. Tarsi short, the metatarsi as long as remaining joints

taken together. Claws rather short. Apical cell moderately short-

petiolate, ending well before tip. Apical and hind cross veins slightly

curved and about parallel. Cubitus without stump, right-angled,

hind cross vein well removed therefrom. Costal spine present, third

vein with one rather long bristle at base.

DIATRAEOPHAGA STRIATALIS, new species.

Length of body, 8 mm, ; of wing, slightly over 5 mm. One female,

Pasoeroean, Java, August, 1913, reared from Diatraea striatalis (K. W.
Dammerman, No. 385).

Very dark brown to black. The specimen is badly gi'eased and

shows no pollen, but the head, thorax, and bases of abdominal seg-

ments are almost certainly silvery to some extent in life. The tips

of palpi and base of antennae show faintly rufous, the cheeks and

broad margins of parafacials rather more so. Wings nearly clear.

Tegulae whitish.

Eolotype.—^o. 20049, U.S.N.M.

The economic importance of this form justifies its description from

this specimen.
METOPOSISYROPS, new genus.

Genotype.— Metoposisyrops oryzae, new species.

Differs from Diatraeopliaga female as follows: Male. Front even

more strongly produced in profile; the parafacials much narrower

below and their profile more bulged, their planes almost at right

angles with that of clypeus. Vertex a little less than one-third head-
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widtli, the front scarcely widening from same, the face only slightly

widening from front. Head almost evenly triangular in profile.

Scars of what are apparently two reclinate fronto-orbitals, but no pro-

clinate ones. Frontals descending to base of third antennal joint.

Facial depression not quite so deeply hollowed, facialia not ciliate.

Frontalia broad, of even width, wider than middle of parafrontal.

Second antennal joint strongly elongate; the third only one and one-

half times second, trmicate at tip but lower angle rounded wliile the

upper is sharply pointed. Arista shorter than third antennal joint,

porrect, thickened on hardly over basal half, the basal joints short.

Epistoma not notched. Three sternopleurals. Apical scutellars

more hau-fike, erect, subdecussate. Median marginal pair of macro-

chaetae on first and second abdommal segments, median discal pair

on second and third segments, marginal row on third and anal, the

last also with a discal row. Tarsi elongate, normal; claws quite

elongate. Apical cell widely open; the apical and hind cross veins

more bent. Same single long bristle at base of thu-d vein.

METOPOSISYROPS ORYZAE, new species.

Length of body, 7.5 mm.; of wing, 6 mm. One male, Bandoeng,

Java, August, 1912, reared from "rice-borer?" (K. W. Dammerman,
No. 313).

Dark brown to blackish. Parafrontals, face, cheeks, and orbits

silvery pollinose; occiput ashy. Antennae and palpi black. Thorax

and scutellum silvery, two narrow inner vittae and two very wide and

heavy outer ones. Last thi'ee abdominal segments broadly silvery-

white on base; the pollen broadening in middle on the intermediate

segments, but leaving a wide median vitta on second and a narrower

one on third. Wings very faintly tinged with smoky, almost clear.

Tegulae nearly white.

Eoloty^e.—^o. 20050, U.S.N.M.

Genus CHAETONODEXODES, new genus.

Genotype.—Chaetonodexodes rafaeli, new species.

Seems allied to Oestrogastropsis, the male of which is unknown,

differing from the female of that genus as follows: Male. Form very

naiTowed; the abdomen still narrower than head and thorax, sub-

cylindrical but narrowed apically. Front of even width with vertex,

a little over one-fifth head-width ; frontalia wider than one parafrontal.

Ocellars as strong as frontals. Three reclinate and two proclinate

orbitals as in female of that genus. Facialia cihate. Third antennal

jomt two and a half times second. Parafacials almost linear. No
discal bristles on any of the abdominal segments. Tarsi deUcate,

claws very short. Wings more narrowed, costal spine distinct.

Sternopleural, postsutural, and scutellar bristles same. Eyes de-

scending just as low as vibrissae, 'less than twice as high as broad.

86399°—Proc.N.M.vol.51—16 21
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CHAETONODEXODES RAFAELI, new species.

Length of body, 5.5 mm.; of wing, 5.5 mm. One male, San
Rafael, Vera Ci-uz, Mexico, March 23, 1896 (Townsend).

Brown to dark brown. Parafrontals, face, cheeks, and orbits ashy
pollinose. Frontalia velvety dark brown. Thorax and scutellmn

blackish; the hmneri, in-egular hind border of presutural area, and
broad disk of postsutural area brassy-cinereous; pleurae ashy. Abdo-
men faintly ashy on narrow bases of last three segments; rest of ter-

gum rather dark brown, the venter and legs rather lighter. Wiags
faintly smoky tlu-oughout, the tegulae pale smoky-yellowish.

Holotype.—lSio. 20051, U.S.N.M.

Family RHODOGYNIDAE.

Genus EUTHEROPSIS Townsend.

Eutheropsis Townsend, Ent. News, vol. 27, 1916, p. 178.

Genotype.—Euthera mannii Mik, 1889, Wion. Ent. Zeit., vol. 8,

p. 132, fig.

Differs from Euthera as follows: Second antennal joint not so

elongate, the thud joint over twice to nearly tliree times as long as

second. Basal arista! joints distinct. Parafacials pilose. Facial

carina sharp, acute, very prominent. Epistoma very prominent.

Palpi clavate. Female with two proclinate orbitals. Male claws

short. Female front tarsi flattened. Apical cell short-petiolate,

ending far before wing apex. Alulae of wings very large, elliptical.

Genus GEROCYPTERA Townsend.

Gerocyptera Townsend, Ent. News, vol. 27, 1916, p. 178.

Genotype.— TricJioprosopa marginalis Walker, 1861, Journ. Proc.

Limi. Soo. (London), vol. 5, p. 157.

For characters see Austen,^ and the original description by Walker.^

FORMICOPHANIA, new genus.

Genotype.—FormicopJiania elegans, new species.

Differs from Orectocera as follows : Male. Much more slender, with

petiolate abdomen. Cheeks narrower, about one-fourth eye-height.

Vertex distinctly narrower. Facialia without sign of bristlets. Two
sternopleurals. Two lateral scutellars, and a decussate apical pair;

no discals. First two abdominal segments narrowed, second widen-

ing a little posteriorly, third ^videning from second, the fourth

widest, the fifth narrowing rapidly behind. Aside from the narrowed

basal part, the abdomen is strikingly swoUen-suboval in form, the

ventral profile nearly straight, the tergal profile very convex. The

•Ann. Mag. Nat. Hist., ser. 7, vol. 19, p. 346. "^ Jcurn. Proc. Linn. Soc. (London), vol. 5, p. l.')7.
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second and third segments are nearly same length, the fourth is much
longer; the fifth is shorter than fourth, but with arcuate front border

increasing its tergal length on mechan line. No discal macrochaetae,

no median on first tlu-ee segments. Basal segments of hypopygiiun

exposed with full posterior aspect, not ventral. Claws not much
longer than last tarsal joint. Apical cell closed a little before wing-

tip, hardly petiolate; cubitus m a broad gentle curve, apical and
huid cross vems parallel with hind margin of wing, the hind cross vein

very sinuate and close to cubitus. Small cross vein opposite end of

first vein. Tegulae small.

FORMICOPHANIA ELEGANS, new species.

Length of body, 12 mm.; of wing, 9 mm. One male, Khow Sai

Dow, 1,000 feet, Trong, Lower Siam, Jan.-Feb., 1899 (W. L. Abbott).

Head black, thinly silveiy, the parafaoials and cheeks showing

more heavily silvery-white. Palpi, antennae, thorax, and scutellum

black, with thin silvery coat; vittae of mesoscutum coalesced, forming

a pair of very wide heavy black vittae before suture and separated by a

brassy median vitta, joined in an unbroken black behind suture.

Humeri brassy. Posterior margin of first abdominal segment, all of

second, and broad anterior border of thhd deep yellow, the third with

silvery-white pollen over the yellow; rest of abdomen soft black, the

fifth segment with pale golden pollen visible in oblique view. Hy-
popygium rufous. Hind legs mostly yellow, the others mostly dark

brown ; the front tibiae and tarsi mostly yellowish, the middle femora
considerably yellow. Wings deeply infuscate on costal half, the

discal cell and a subcostal streak yellowish. Tegulae whitish.

Holotype.—No. 20052, U.S.N.M.
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A RECENTLY-FOUND IRON METEORITE FROM COOKE-
VILLE. PUTNAM COITNTY, TENNESSEE.

By George P. Merrill,

Head Curator, Deparfvunt of Geology, United Stales National Museum.

The iron described below mis first brought to my attention by

Dr. T. Poole Ma3mard of Atlanta, Georgia, who stated that it had

been found some three years ago. Nothing is kno^vn regarding its

fall, but it is obviously very old.

As received, the iron w^as in the form of a roughly polygonal mass,

so badly oxidized that its original form was greatly obscured (pi. 28,

fig. 2).' The weight, before cutting, was 2,132 grams. A cut sur-

face shows an unusual feature in its very regular octahedral coarse

crystallization (pi. 28, fig. 1). Practically the enth-e mass is made

of broad kamacite bands 2 to 6 mm., in width. Between these He,

quite regular and parallel, very thin plates of taenite. Between the

broad bands and the taenite is always a thin zone of oxidized mate-

rial, which may be due, in part, to lawrencite, but probably repre-

sents a line of structural weakness along wliich the oxidation would

naturally progress most rapidly. Nowhere are there plessite areas.

In a single instance a sulphide (troilite?) nodule some 10 mm. in

diameter appears.* The kamacite bands are pecuharly pitted by

rust spots, which suggest a somewhat spongy condition of the original

metal.

1 Since the above was written the iron has been cut into several slices, one of which shows along the

margin an elongated area of what at first sight was supposed to be troilite, but which being magnetic

was tested and found to consist mainly of the nonmagnetic sulphide with the usual admixture of schrei-

bersite along the border. To this last was due the apparent magnetic character of the entire mass,

which was some 50 mm. in length by 10 mm. in breadih.

PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. 5I-N0. 2153.

325



326 PROCEEDTKGS OF THE NATIONAL MUSEUM. vol.51.

An analysis by J. E. Vfhitfield yielded:
Per cent.

Pho8phorus(P) 0. 170

Sulphur (S) 377

Nickel (Ni) 6. .380

Cobalt (Co) 370

Carbon (C) 204

Iron (Fe) 61. 329

Iron oxide 27.890

Nickel oxide (NiO 1. 100

Sulphuric acid (SO.,) 0. 085

Ignition 2. 750

100. 655

Total iron 80. 852

Iron in oxides 19. 523

Metallic iron 61. 329

The ignition was made independently on a fragment somewhat

more highly oxidized than that used for analysis. This doubtless

accounts in part for the footing up so much in excess of 100.

The main mass of the iron, weighing 1,570 grams after cutting, is

in the possession of Ward's Natural Science Establishment, Roches-

ter, New York. To them I am indebted for material for analysis

and a slice for the museum collections.

EXPLANATION OF PLATE 28.

Fig. 1 . Etched slice of the Cookeville, Tennessee, meteoric iron. Natural size. Cat.

No. 518. The dark border at the upper left and below is of oxidized ma-

terial.

2. The Cookeville meteoric iron as found.
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The Cookeville Meteoric Iron.

For explanation of plate see page 326.
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TWO NEW FOSSIL PLANTS FROM THE TRIASSIC OF
PENNSYLVANIA.

By Edgar T. Wherry,

Assistant Curator, Division of Mineralogy and Petrology,

United States National Museum..

I. A NEW CONIFER FROM CARVERSVILLE.

The occurrence of fossil plants at Carversville, Bucks County,
Pennsylvania, was first made known by Prof. Ainos P. Brown in

1911.^ In addition to the two cycads and four conifers described by
Professor Brown,^ fragmentary remains of several other species of

both classes are present at the locality, and one conifer, collected by
the writer in 1912, is sidhciently well preserved to justify description.

It bears some resemblance to a plant which has been found in the
Triassic of other parts of this country, and assigned to PaUssya
sphenolepis (Friedrich Braun) Brongniart,^ but its leaves are too long,

slender, widely spaced, and with too obscure a midrib for it to be
identified with that or any other previously known form. It appears
to belong, however, to the same genus,* and is accordingly described as:

PALISSYA LONGIFOLIA, new species.

Plate 29.

Description.—Stem 6-8 mm. in diameter, striate, with subopposite
leafy branches 2-2.5 mm. in diameter at intervals of 5-6 cm., and
with scattered leaves between the branches. Leaves of main stem
and branches ahke, 2-3 cm. long, 1.5-2.5 mm. wide, separated by
interspaces of about their own width, inclined at 45-60°, subopposite;
linear in outhne, gradually and shghtly contracted at the base and
somewhat decurrent; toward terminations narrowed shghtly, but

1 Proe. Acad. Nat. Sci., Phila., 1911, p. 17, pis. 1-5.

2 Podozamiies formosus Brown, Zamiles velderi Brown, Cheirolepis muensterl (Schenk) Schimper, C. latus
Brown, Pallss'ja diftusa (Emmons) Fontaine, and P. oblusa Brown.

3 In York Coimty, Pa., Ward, Status of the Mesozoic floras of the U. S., 20th .\nn. Rept. U. 8. Qeol.
Survey, pt. 2, 1900, p. 249, pi. 32; and in North Carolina, Fontaine, idem., p. 30J, pis. 41-45.

« Differing from VoUzia in having the leaves all alike, and from AJ'jcrlia in the leaves being much longer
than broad and in the presence of a distinct (though faint) midrib.
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tips obtuse; ncncs 4-7, parallel; niclrib rather indistinct, yet un-

doubtedly present in some leaflets.

Type.—Cat. No. 34992, U.S.N.M.

Locality.—Quarry one-fourth mile northeast of Carversville, Bucks

County, Pennsylvania; fragments fairly common in the dark gray

micaceous-sandy shales at this locality, but mostly poorly preserved.

Horizon.—Lockatong formation;^ probably within a few feet of

the base.

The lack of similarity between most of the plants of this locality

and those of York County, Pennsylvania (about 100 miles to the

southwest), as well as those of Virginia and North Carohna, is a note-

worthy fact. In the absence of exact means of correlation between

the beds of the several regions, it is not possible to decide whether

this is due to geographic or to stratigraphic separation; but there

is nothing about any of the forms occurring here to cast doubt on the

correctness of the usual assignment of the Lockatong formation to the

Middle Triassic.

2. A PLANT OF UNKNOWN AFFINITY FROM NORTHERN BUCKS
COUNTY.

About a mile south of the to\\'n of Sellersville a lens of green to

black shale some 50 feet in thickness occurs in the midst of the usual

soft red sediments (Brunsv,nck shale) of the region. Where cut by the

Philadclpliia & Reading Railway line this shale contains the remains

of a plant wliich is so deiinite that it seems worth description, even

though its systematic position is indeterminate. Scattered frag-

ments of what is apparently the same form occur in similar beds

along tliis railroad in Lehigh County, three-fourths mile northeast of

Coopersburg station. Fragments of what may be the same plant

occur in the Cumberland area, North Carolina,^ and elongated leaves

resembling those of the present plant in York County, Pennsylvania.^

As pointed out by Ward, a generic name which carries with it no

systematic implications is desirable for such material, and as it is

very unusual to find determinable fossil plants in the Brunswick

beds, the name Brunswickia seems the most appropriate.

1 Professor Brown, at the time of the publication of his paper, had not visited the locality, but as the map
of the Second Pennsylvania Geological Survey shows the rock, at the point where the quarry was reported

to be, as "Norristown shale" (now termed Stockton formation). Professor Brown gave this as the horizon

of the occurrence. The matrix of the fos-sils is, however, like what has been described as the " Gwynedd "

(Lockatong formation), and on visittag the quarry in 1912, the present writer found it to lie within that

formation, although not far above its base. Tliis correction is here emphasized because of the desu-ability

of locating as exactly as possible the horizons at which fossils occur in the comparatively unfossiliforous

Triassic beds.

J Fontaine, Mon. 6, U. S. Geol. Survey, \9&\ p. 90, pi. -38, fig. 4.

3 York iagraminoide^, Wanner and Ward, 20th Ann. Rept., U. S. Geol. Survey, 1900, pt. 2, p. 264, pi. 34.
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BRUNSWICKIA, new genus.

Type of the genus.—The following new species:

BRUNSWICKIA DUBIA, new species.

Plate 30.

Description.—Groups of elongate, striate leaves, diverging in a

plane, with the following detailed characters: Length, 6 cm. or more;

width, 1.5-2 mm.; rather thick and rigid; outline linear; nerves 5-8,

equidistant, parallel, somewhat unequal, though without definite

midrib; at base sheathing the stems, which are apparently branched,

and diverging so that they are ultimately separated by interspaces

of about their own width; in one specimen curving upward in a con-

ical mass 1 cm. high, from a structureless base.

Type.—C&t. No. 34993, U.S.N.M.

Localities.—Cut of Philadelphia & Reading Railway three-fourths

mile south of SeUersville station, Bucks County, Pennsylvania; also

along the same road thi'ee-fom-ths mile northeast of Coopersburg

station, Lehigh County, Pemisylvania. At the first fairly abundant,

and forming prominent yellow streaks in the black shale.

Horizon.—Brunswick formation; the first locality hes approxi-

mately 2,800 feet above the base of the formation, the second 7,000

feet higher. This plant has of course no value in determining

whether the Brunswick is of uppermost Triassic or lowermost Juras-

sic age—a question which can only be decided by discovery of more

definitely determinable fossils therein.
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Brunswickia dubia, new species.

For description see page 329.
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TWO NEW LAND SHELLS FROM THE WESTERN STATES.

By Paul Bartsch,

Curator, Division of Marine Invertebrates, United States National Museum.

Wliile accompanying lier husband, the Secretary of the Smith-

sonian Institution, on a collecting trip thi'ough the Northwest, Mrs.

Walcott gathered some specimens of OreoJielix in Montana. These

belong to an undescribed race which I take pleasure in naming for the

discoverer.

The second subspecies, OreoJielix idahoensis haileyi, here described

was collected by Mr. Vernon Bailey of the Biological Survey, in 1896,

on a limestone ridge, at an altitude of 700 feet, in the Seven Devils

Mountams of Idaho.

OSEOHELIX YAVAPAI MARIAE, new subspecies.

Plate 31, fig.s. 1-3.

Shell decidedly depressed helicoid, almost lenticular, flesh colored,

with a narrow bro\v!i band on the upper surface, which is a httle

nearer the peripheral cord than the suture, and a second even nar-

rower one bordering the peripheral cord on the lower sm'face. Nuclear

whorls scarcely differentiated from the succeeding turns, bearing the

same sculpture as the adult whorls, but a httle less strongly expressed.

Periphery of the v/horls provided with a cord-like keel, which becomes
somewhat weakened on the last quarter of the last tm*n. Entire

surface both above and below marked by slender thread-like incre-

mental hues and fine spiral striations ; last whorl slightly descending

near the aperture. Base broadly, openly umbihcated, weU rounded;

a httle more convex at the umbilical wall than at the lateral margin.

Aperture very obUque, oval; peristome neither thickened nor re-

flected at the edge; parietal waU strong, rendering the peristome

complete.

The type and eight specimens of this subspecies (Cat. No. 215132,

U.S.N.M.), were collected by Mi's. Mary Walcott on Squaw Creek
near the mouth of GaUatin Canyon, Montana. The type has 5.6
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whorls and measures: Altitude, 10.0 mm.; greatest diameter, 22.5

mm.; least diameter, 19.6 mm.
The other specimens yield the following additional measurements

Number of whorls.
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OREOHELIX IDAHOENSIS BAILEYI, new sabspecies.

Plate 31, figs. 4-6.

Shell depressed, helicoid. Nuclear whorls 2^, marked by some-

what irregularly disposed, crude, axial ridges, and fine spiral striations.

The postnuclear whorls are well rounded, marked by very coarse,

broad and strong, decidedly rctractively slanting axial ribs, of which

23 occur upon the last whorl of the type. These ribs and the spaces

between them are crossed by strong incremental hues. In addition

to the axial sculpture the whorls are marked by fine closely spaced

spiral striations which are best developed in the intercostal spaces of

the last whorl. Periphery of the last whorl with a slender keel.

Base broadly openly umbilicated, marked by the continuations of the

axial ribs which extend well within the umbilicus, and spiral sculp-

ture hke the upper sm-face. Aperture obhque, subcircular, peristome

not refleeted.

The type and two additional specimens (Cat. No. 133221, U.S.N.M.)

were collected on a limestone ridge on the side of a rapid creek, at an
altitude of 3,700 feet, in the Seven Devils Mountains, Idaho, by ^Mr.

Vernon Bailey of the United States Biological Survey. This shell is

at once distinguished from Oreohelix idahoensis idahoensis Newcomb
by its much smaller size, more depressed form, decidedly open, fimnel

shaped umbilicus, and the presence of a slender peripheral keel.





U. S. NATIONAL MUSEUM









^^
A CONTRIBUTION TO OUR KNOWLEDGE OF THE

WHITE FLIES OF THE SUBFAMILY ALEY-

RODINAE (ALEYRODIDAE)

BY

A-. L. QUAINTANCE and A. C. BAKER
Of the Bureau of Entomology, United Slates Department o( Agriculture

No. 2156.—From the Proceedings of the United States National Museum,

Vol. 51, pages 335-445, with Plates 32-77

Published January 20, 1917

Washington

Government Printing Office

1917

^Jf//





A CONTRIBUTION TO OUR KNOWLEDGE OF THE
WHITE FLIES OF THE SUBFAMILY ALLY-

RODINAE (ALEYRODIDAE)

BY

A. L. QUAINTANCE and A. C. BAKER
Of the Bureau of Entomology, United States Department of Agriculture

No. 2156.—From the Proceedings of the United States National Museum,
Vol. 51, pages 335-445, with Plates 32-77

Published January 20, 1917

Washington

Government Printing Office

1917





A CONTRIBUTION TO OUR KNOWLEDGE OF THE WHITE
FLIES OF THE SUBFAMILY ALEYRODINAE (ALEY-
RODIDAE).

By a. L. Quaintance and A. C. Baker,

0/ the Bureau of Entomology, United States Department of Agriculture.

INTRODUCTION.

The present paper is in continuation of the writers' work on the
classification of the Aleyrodidae pubhshed as Parts 1 and 2 of Bulletin

27, technical scries, Bureau of Entomology, and is based on material
in collections of the United States National Museum and the Bureau
of Entomology. These collections during recent years have been
materially augmented by the receipt of specimens from various parts
of the world, especially oriental regions and tropical North America.
Recent years have witnessed considerable activity on the part of

entomologists in the study of the Aleyrodidae, and the number of
species at present known is considerably in excess of the number
at one time thought to exist. It is certain that there are very many
as yet unrecognized species, especially in tropical regions, and it is

hoped that entomologists and collectors who have opportunity will

interest themselves in this comparatively unworked group of insects.

Genus ALEUROCANTHUS i Quaintance and Baker.

Aleurocanthus Quaintance and Baker, Tech. Ser. 27, pt. 2, Bur. Ent. U. S.
Dept. Agr., 1914, p. 102.

Pupa case medium in size, subelUptic in outline, usually dark brown
orblackincolor;marginof case toothed, the wax tubes very prom-
inent; submarginal area not separated from dorsal disk; dorsum
without papillae or pores, though bearing many heavily chitinized
spines variously arranged; tracheal folds usually not discernible,

though evident in a few species; wax secretion usually present as a
narrow fringe from marginal wax tubes. Vasiform orifice small,

1 A leurodes voeltzkowi Newstead, A leurodcs citricola Newstead, A leurodes nubilans Buckton, and A leurodea
bariksiae Maskell are not included in the following key. Of the first three species the descriptions are so
poor that it is impossible to arrive at an understanding of the species. The last we place here doubtfully
on the structure of the larva, the slide of pupa case being in such condition that it is impossible to make out
any details.
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rounded or subcordate in outline, situated on a tubercle-like projec-

tion of dorsum; operculum similar ia shape and almost entirely

filling it, obscuring the lingula.

Adult with one flexure in radial sector of forewing and no spur of

media; wings usually blotched or shaded. Males much smaller

than females.

Type.—Aleurocanihus spiniferus (Quaiatance)

.

KEY TO SPECIES OF ALEUROCANTHUS.

1. Pupa case with 12 apinea on anterior half of case only T-signatus.

2. Pupa case with 100 or more long spines situated close together, forming a sub-

marginal ring; color black; size 2 by 1.6 mm longisjrinits.

Pupa case with 50 or less rather long spines forming a submarginal ring 3.

3. Pupa case with about 50 si^ines forming submarginal ring; color yellowish; size

1.33 by 0.99 mm hirsutus.

Pupa case with less than 40 spines forming the submarginal ring 4.

4. Pupa case with 30-36 spines forming submarginal ring 5.

Pupa case with 16-26 spines forming submarginal ring 7.

5. Pupa case over 2 nam. long; 30 hooked spines forming a ring around the dorsum

just witliin the margin; color black hambusae.

Pupa case less than 2 mm. long 6.

6. Teeth of the margin knobbed, a space of 0.1 mm. occupied by 10 teeth; size 1.39 by
0.88 mm. ; submarginal area armed with 34-36 prominent spines mangiferae.

Teeth of the margin not knobbed, but triangular and somewhat acute; space of

0.1 mm. occupied by 14 teeth; pupa case black, submarginal spines an-anged

in two series; adults with mottled wings citriperdus.

7. Submarginal spines extending out some distance beyond the margin of case 8.

Submarginal spines not extending beyond the margin of the case, or but slightly

beyond it 11.

8. Teeth of the margin of case knobbed, a sj^ace of 0.1 mm. occupied by 13 teeth;

size 1.09 by 0.68 mm.; color black calophylli.

Teeth of margin not knobbed 9.

9. Teeth of margin very large and rounded, a space of 0.1 mm. occupied by 6 or 7 teeth;

spines long and prominent; color black; size of case 1.4 by 0.89 mm. ; adults with

dark wings and clear markings; bodies reddish brown woglumi.

Teeth of margin not large, a space of 0.1 mm. occupied by 12 or more teeth 10.

10. Teeth of margin not acute, moderate in size, a space of 0.1 mm. occupied by 12

teeth; size of case 1.23 by 0.88 mm.; spines not long; eggs with reticulate mark-

ings spiniferus.

Teeth of margin somewhat acute, the outer spaces shallow; a space of 0.1 mm.
occupied by 16 teeth; size 1.168 by 0.75 mm. ; egg striated piperis.

11. Submarginal spines not extending beyond the margin of case, or but slightly

beyond it, and spht at their apices into a number of fine fimbrications; submar-

ginal area corrugated or granular 12.

Submarginal spines very short, becoming mere tubercles; color brown to black,

marginal teeth distinctly serrated; size of pupa case 0.752 by 0.512 mm.
dissimilis.

12. Dentition moderately acute, a space of 0.1 mm. occupied by 26 teeth; color on leaf

dark brown; yellowish under the microscope spinosus.

Dentition quite acute, a space of 0.1 mm. orcupied by 26 teeth; color on leaf

deep black, under microscope dark brown; spines stout, deep black at base;

size 1.01 by 0.72 mm.; egg reticulate with stalk nearly twice length of egg

serratus.
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ALEUROCANTHUS BAMBUSAE (Peal).

Plate 32, figs. 1-9.

Aleurodes bambusae Peal, Journ. Asiat. Soc. Bengal, vol. 72, 1903, p. 85.

A. hambusae is a large species, approaching in size longisjnnus. It

is ako found upon the same host plant which might lead one to
behere that the two forms are identical. The number of spines

given by Peal for hamhusae is, however, very different from that
found on longispinus. In clearing the case sufficiently for study
many of the spines are destroyed and their position is indicated only
by stubs, or even their tubercles. It is possible, therefore, that Peal
may have overlooked a number of them. Since, however, his speci-

mens were destroyed by fire, this can not now be determined, as ham-
husae has not been subsequently described.

Egg.—Length, 0.25 mm. by 0.11 mm.
Color light bro^vn. Surface sculptured with hexagons. Attached

in an upright position to leaf by a short peduncle.

Larva, first stage.—Size, 0.35 mm. by 0.2 mm.
Shape elliptical, naiTOw for its length. Color, deep black; dark

brown under the microscope. The dorsum is completely hidden by
a quantity of white fluff which is produced by a series of submarginal
pores. There is an elevated mesio-dorsal ridge extending anteriorly

almost to the margin and posteriorly to the vasiform orifice. Seg-
ments of abdomen fairly distinct. Margin crenulated, bearing a
series of closely apposed pores which produce a regular but somewhat
short horizontal fringe. Ventrad just within the margin a series of

pores which produce a scanty white secretion. There are four long
setae on cephalic and four on caudal margins. On the dorsum there
are four long, stout curved spines which are situated a pair on the
cephahc and a pair on the anterior edge of the abdominal region.

They are placed on the sides of the medio dorsal ridge. The spines

point backwards. Each spine is about half the length of the body,
the anterior pair bemg slightly longer. Two short stout curved
spines are situated one on each side of the vasiform orifice. Vasi-

form orifice large, elevated on a tubercle. It is apparently similar

to that in the puparium but owing to the color is difficult to make
out.

Larva, second stage.—Size, 0.55 mm. by 0.3 mm.
Similar except in size to larva, thkd stage.

Larva, third stage.—Size, 1 mm. by 0.55 mm.
Shape eUiptical, somewhat broader proportionately than in the

first stage. Color, dense black. There is a distmct mesio dorsal

ridge which is somewhat shghter than in the preceding stage. Ab-
dominal segments distinct. Area surrounding vasiform orifice

36399°—Proe.N.M.vol.51—16 -22
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darker than the rest of the abdomen. Margin broad crenulated.

Mcsad the margui ends at a broad ridge which separates it from the

rest of the dorsum. Along its edge are a series of large closely

apposed pores which produce a short but abundant horizontal fringe

of wax. The upper surface of the margin bears a large number of

extremely minute pores. These pores produce a quantity of white

fluffy wax filaments which curve inwards and cover the dorsum.

VentraUy a httle within the margm there are a series of pores which

produce a small quantity of wax. The dorsum is covered with a

number of stout spines. There are a pair on the cephalic region at

end of mesio dorsal ridge and nearly on the margin; two pairs placed

fairly close together on the cephahc region; a pair placed widely

apart on the thoracic region; immediately behmd this pair there are

two pairs placed fairly close together on the lower edge of the mesio

dorsal ridge; a pair of spines on each of the third, fourth, and fifth

abdommal segments; and two stout curved spines, one on each side

of the vasiform orifice. There are two short setae, one on each side

of the vasiform orifice and two fairly long setae caudad on margin.

The vasiform orifice as m preceding stages, but in some specimens

the Imgula appears large and dumb-bell shaped.

Larva, fourth stage.—Size, 1.4 mm. by 0.9 mm.
Shape elliptical, anterior edge abruptly conical. Color, dense

black. Mesio dorsal ridge as in precedmg stages. A broad crenu-

lated margin which ends mesad in an elevated ridge which separates

it from the rest of the dorsum. The margm ends m a series of large

closely apposed pores which produce a short thick marginal fringe

of white wax. The upper surface of the margm is covered with a

large nimiber of minute pores which produce a quantity of white

fluff, which, curving mwards, covers the dorsum. Segments of abdo-

men distinct. The dorsum is covered with a large number of stout

spines which lie—five pairs on the cephahc region; four pairs on the

thoracic region, and five pairs on the abdominal segments. There is

also a stout curved pair situated one on each side of the vasiform

orifice. There are two short setae, one on each side of the vasiform

orifice and a shghtly longer pair caudad on margin. Vasiform ori-

fice large m proportion to its size as compared to the vasiform orifice

in the puparium.

Puparium.—Size, 2.1 mm. by 1.4 mm.
Shape elliptical, broadest caudad. Color, dense black. Distinct

mesio-dorsal ridge, which is narrow and sharp anteriorly and broad

and rounded posteriorly. From this ridge there are a series of five

ridges which mark out the abdominal segments. Margin broad, crenu-

lated, bearing on its upper surface a large number of minute pores

which produce a quantity of white wax filaments which curling

inwards conceal the dorsum. There are a series of closely apposed
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marginal pores which produce a short but abundant horizontal secre-

tion of wax. Thero are ventrally on margin a series of pores which

produce a smaU quantity of wax. The dorsimi is covered with a

large number of short but stout spines. These spines are grouped as

follows. There are 30 hooked spmes formmg a ring around the

dorsum just within the margm. The other spinos are shorter and

are situated as foUows. A double row of eight spines across the ceph-

ahc region; four spmes on the thoracic region; 16 spines in a row

down the mesio dorsal ridge on the abdominal region; two rows of

three spines, one row on each side of the mesio dorsal ridge on first

and second abdominal segments ; two rows of two spines placed simi-

larly on third and fourth segments and one spine on each side of the

mesio-dorsal ridge on the fifth segment. A pair of short stout spmes

placed, one on each side of the vasiform orifice. Two long setae

caudad and two cephalad on margm. The vasiform orifice is situated

on a short tubercle at the posterior end of the mesio dorsal ridge;

shape, oval. Operculum similar in shape but somewhat smaller,

the lower half apparently shghtly ridged. Lingula mdistinct, shape

rectangular, broader than long. It is completely covered by the

operculum.

Adult.—Unknown.
This Aleurodid occurs plentifully on various species of bamboo in

the vicinity of Calcutta. As a rule only a few leaves in a bamboo
clump are attacked by the insect. I have, however, sometimes found

it occurring in very large nmnbers in some bamboo clumps. It then

undoubtedly is a rather serious pest as frequently most of the leaves

are then killed. The insect is kept in check by a parasite, presuma-

bly a chalcidid, as large numbers of dead insects can always be found

which have the minute hole on the dorsum made by the parasite for

its exit. I have so far obtained no specimens of the parasite. When
this Aleurodid is detached from the leaf it will be observed that the

portion of the leaf beneath the insect is yeUow and discolored. As a

rule the exuviae of the preceding stages remains attached to the

spines on the dorsum. (Peal.)

ALEUROCANTHUS BANKSIAE (Maskell).

Plate 33, figs. 1-5.

Aleurodes hanksiae Maskell, Trans. N. Zeal. Inst., vol. 28, 1896, p. 423.

It is with some hesitation that we place this species here. The
type of the pupa case, which is a soUtary specimen in a balsam mount,

is in such condition that it is impossible to make out details. The
larva possesses numerous spines and is otherwise quite similar to the

forms we are placing m this group, and it is on the strength of this

larval structure that we place the species in Aleurocanthus.
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Larva.—Brown, elliptical; length about one forty-fifth of an inch.

Margin distinctly crenulated, but bearing no fringe. Abdominal seg-

ments fairly distinct. Dorsum bearmg, within the margin, a row of

longish, strong spines, of which four, on the anterior region, extend

beyond the margin; also, on the anterior thoracic region, six other

spines in two rows ; the extremities of all these spines are dUated into

three minute spicules. Vasiform orifice with regularl}^ convex sides

and end, the anterior edge concave; operculum moderate, subcircular,

lingula obsolete.

Pupa case.—Intense glossy black, flattish, elliptical; length about

one twenty-fifth of an inch. Abdominal segments moderately distinct.

Margin crenulated, but less conspicuously than in the larva; there is

sometimes a small fragmentary waxy fringe. Dorsum bearmg rows

of short fine hairs in place of the strong spines of the larva.

Adult form unknown.
Habitat in Austraha, on Banksia integrifolia and on CaUistemon

linearis. My specimens were sent from Melbourne by Mr. C. French.

Larvai^g.5).—Size 0.64 by 0.432 mm.; shape eUiptical; color light

brown. The dorsum is armed with a number of spines which are

narrow and sHghtly swollen at the distal extremity. On the submar-

ginal area of the thorax there is an even row of 10 spines, five on

each side, and on the median ridge of the thorax there are two other

pairs. The abdomen has a row of six spines down each side of the

subdorsal area, the most caudal pair of which is situated close to

the vasiform orifice. There is also a pair of prominent spines on the

median ridge of the second abdominal segment. The vasiform orifice

is situated on a sHght tubercle-Hke projection. It is subcordate in

outline (fig. 3) and the operculum almost entirely fills the orifice,

obscuring the lingula. Just cephalad of the orifice there is a pair of

small setae, one on each side, and on the caudal margin of case there

is a pair of long hair-hke spmes. A similar but shorter pair is situ-

ated on the latero-caudal margin. The margin of the case is dentate,

the teeth being small and situated close together. (Fig. 2.) They
are rounded at their tips and irregular in size, some being large and

some small.

Types, one pupa and one larva on balsam mounts in the Maskell

collection.

ALEUROCANTHUS CALOPHYLLI (Kolinsky).

Plate 33, figs. G-10.

Aleyrodes caloph/lli Kotinsky, Bull. 2, Div. Ent. Brd. Agr. & For. Hawaii, 1907,

p. 98.

Puim case (fig. 6).—Size 1.09 by 0.68 mm.; shape elliptic to oval,

with a weU-marked median ridge, particularly upon the abdomen,

and the subdorsal area not greath^ elevated. On the submarginal
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area there is a row of spines forming a ring about the case. These
are variable in length, the longest being about 0.19 mm. On the

subdorsal area there is a row of smaller spines, four on each side of

the thorax and four on each side of the abdomen. These are all small

but the most caudal pair, which is as long as those of the submar-
gmal ring. On or near the median ridge there are the following spines

:

One pair of small ones in about the middle of the thorax; one pair of

very small ones on the first abdominal segment; one pair of long

ones on the second abdominal segment; and just cephalad of the
vasiform orifice two pairs of moderately long spines, the spines of

the most caudal pah' situated close together, and the other one on
each side of the median ridge. The vasiform orifice (fig. 8) is situated

on a well-marked tubercle which forms the caudal extremity of the
median ridge. It is rounded or subcordate, and its inner margm is

armed with a series of folds. The operculum almost entirely fills the
orifice obscuring the Imgula. Just cephalad of the orifice there is a
pair of minute setae. The margin is dentate, the teeth bemg of

moderate size and swollen at thek- tips ; in this character resembhng
those of mangiferae. A space of 0.1 mm. is occupied by 13 teeth

(fig. 7). Around the margin near the base of the teeth there is a
row of minute tubercled setae. The case under the microscope is

dark brown, particularly so near the margms. On the leaf it is

shining black with httle or no dorsal secretion and a narrow white
waxen marginal frmge.

Type.—Cat. No. 19106, U.S.N.M.
Paratype material United States National Museum collection, as

balsam mounts, and pupa cases upon the foliage.

Habitat.—On CalopJiyllum neophyllum, at Levuka, Fiji, Albert
Koebele, collector.

ALEUROCANTHUS CITRICOLUS (Newstead).

Aleurodes citricola Newstead, Jlitteilungen aus den Zoologischen Museum in

Berlin, vol. 5, Heft 2, 1911, p. 173.

We have seen no examples of this species.

Puparium.—Elongate ovate; black and slightly glossy when free

from exuviae of previous moults. Dorsum may or may not be keeled

;

with one bilateral, subdorsal row of large spines, and one submarginal
row; the latter projecting beyond the secretionary margin, in some
instances; these spines are generally laden at the tips with irregular

nodules of almost colorless secretion. Marginal fringe broad, white,

and practically homogenous. In most cases the dorsum is partly

hidden by the exuviae of the previous moult; these are paler in color

than the puparium of the adult, but they are free from secretionary

matter. Ventral margin or flange (fig. 1) very narrow, inner edge
deeply crenulated, but the crenulations are generally rendered ob-
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sciire by the density of the chitine ; though in some instances portions

of the flange become flattened out so that the crenulations appear

external. Structure of thevasiform orifice doubtful, as owing to the

opacity of the integument it is

...^ not possible to determine its

characteristics.

Length, exclusive of fringe, 1

mm.MOvum narrowly reniform or al-

most crescentic, peduncle very

\ short; pale ochreous or straw-

\ colored, when empty.

\ Habitat—D. Ost-Afrika, Dar
M^ es Salaam, April, 1902. Auf Cit^

\ rus sp. Prof. A. Zimmermann S.

(No. 2).
Fig. 1.—Margin op pupa case of Aleukocan- „,, . i • i

THUS ciTRicoLus. (AFTER newstead.) Thc puparia occuTrcd m large

overcrowded colonies, appearing

to the unaided eye as patches of soot-like deposit upon the under sur-

face of the leaves. They were associated with the Coccid Aspidiotus

aurantii Maskell, chiefly young forms of the female. (Newstead.)

ALEUROCANTHUS CITRIPERDUS, QuainUnce and Baker.

Aleurocanlhus dtriperdus Quaintance and Baker, Journ. Agric. Research, vol.

6, 1916, p. 459, fig. 1.

This species is represented in the bureau collection from Java,

Ceylon, and India. It seemingly is an abundant species. It has

been found on orange and on an unknown tree.

ALEUROCANTHUS DISSIMILIS, new epecies.

Plate 34, figs. 1-9.

Larva.—The cast larval skins arc found attached to the dorsum of

the pupa case, and it is therefore difficult to study them with any

accuracy. They possess, however, the same serrated marginal teeth

found in the pupa case and are thus easily distinguished from the

larvae of other species. The spines on the larvae (fig. 9) are not as

much reduced as those of the pupa case, but appear more like those

normally met with in species of the genus.

Pupa case (fig. 1) .—Length 0.752 mm. ; width 0.512 mm. ; color un-

der the microscope dark brown to black. Dorsum armed with a series

of spines, as indicated in the figure. These spines are not prominent

as in other members of the genus, but are reduced to mere tubercles

(fig. 2). Some of those upon the thoracic area are acute at the tip

(fig. 3), while some (fig. 4) are not as much reduced as others. The

abdomen is armed with a median dorsal row of twelve pairs of these
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tubercles, and the pair on the first abdominal segment is often of fair

size and swollen at the distal extremity (fig. 5). In other speci-

mens, however, this pair is short like the other pairs. The thoracic

suture is very distinct and curved and extends to the margin of the

case. The ''eye spots," which are present as in T-signatus, resemble
quite closely those of that species. The margin (fig. 6) is armed
with very prominent teeth, a space of 0.1 mm. being occupied by 6
or 7 of them. These teeth are rather long; are rounded at the tip

and covered with numerous distinct serrations (fig. 7). At the
base of each tooth there is a semicircular nearly transparent area, and
there is an indication of the separation of the submarginal area from
the dorsal disk. Caudal margin armed with a pair of long spine-like

hairs. Vasifonn orifice (fig. 8) situated on a prominent projection,

subcircular in outfine and almost filled by the operculum; lingula

not observable through the operculum.

On the leaf the case is shiny black. There is a broad white lateral

fringe composed of a closely appressed series of wax rods, radiating

outward upon the leaf. The dorsum is more or less covered with a
similar secretion, which, however, is of a more imiform texture, no
visible rod structure being present.

Adult.—Unknown.
Type.—C^i. No. 19104, U.S.N.M.
The species was collected by R. S. Woglum on an unknown vine,

Mirdon, Lower Burma, Dec. 1910.

ALEUROCANTHUS HIKSUTUS (MaskeU).

Plate 34, figs. 10-15.

Aleurodes Ursula Maskell, Trans. N. Zeal. Inst., vol. 28, 1896, p. 434.

Larva.— (fig. 14).—The larva is broadly elliptical; size 0.6 mm. by
0.46 mm. The median area is evident, but not distinctly elevated.

There are a number of prominent spines present, the position of

which is shown in the figure. The margin is dentate, with the teeth

evenly rounded; the thoracic tracheal folds are well defined (fig. 15).

Pupa.— (fig. 10).—The pupa case is broadly elliptical with indenta-

tions marking the thoracic and caudal tracheal folds. Its size is 2 by
1.6 mm. Color yellowish with a shght brownish shade. The median
and subdorsal areas are evenly arched and sHghtly darker in color

than the submarginal area, which is very flat. There is no distinct

median ridge, and the vasiform orifice is but slightly elevated. The
submarginal area is armed with a row of usually 50 rather long spines,

arranged about the case as sho\vn in the figure. These are about 0.2

mm. long and each is spHt into segments at the tip (fig. 12). On
the submarginal area, between the marginal row of spines and the

raised central area, there are two more pairs of spines present. The
most caudal pair situated about opposite the vasiform orifice and the
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other pair not far caudad of the thoracic tracheal folds. On the

raised median and the subdorsal area there are about a dozen pairs

of promment spines, the ari-angement of which may be seen in the

figure. The vasiform orifice (fig. 13) is subcordate hi outline with
irregular folds showing on the margin. The operculum is of a
similar shape with the lateral margins indented and it obscures the

lingula. Tlie margin is dentate, the teeth being evenly rounded at

their tips (fig. 11). A space of 0.1 mm. is occupied by 24 teeth.

Habitat—Australia, on Acacia longifolia.

Types on slide mounts forming part of the Maskell collection, on
which the above description is based,

ALEUROCANTHUS LONGISPINUS, new species.

Plate 35, figs. 1-G.

This species was taken on bamboo at Calcutta, India, during Octo-
ber, 1910, by R. S. Woglum, and also on the same plant at Mouhnein,
Burma, in December. It is a very large species and in size agrees

with hambusae Peal taken on bamboo in India. The larger number of

spines, however, at once separates it from that species.

Egg (fig. 5).—Size 0.165 by 0.075 mm.; shape subreniform,

shghtly curved with the stalk situated near the larger extremity, on
the concave side ; surface covered with hexagonal areas (fig. 6) , w^hich

are about 0.006 mm. in diameter; color light bro^\^l.

Pupa case (fig. 1).—Color black and very heavily chitinized so

that it is with difficulty that the details are studied. After boiling

for five minutes m aqua regia, the color is dark browTi, wdth a darker
median longitudinal area, w^hich broadens somewhat across the

abdomino-thoracic suture. Shape broadly oval, broadest across the

third or fourth abdominal segment. Its size is 2 by 1.6 mm. On the

submarginal area some considerable distance from the margin there

is a closely set row of one hundred or more spines. These are not of a

uniform length, but extend for a considerable distance beyond the

margin. On the dorsum there is also a number of shorter spines, the

relative average position of which is indicated m the figure. These,

however, show some variation in different specimens. The abdomi-
nal sutures are fairly weU defined in the aqua regia specimens, though
it is almost impossible to distinguish them in other material. On each

side the median area and arranged along the abdominal sutures, are a

number of small circular dark pore-hke areas (fig. 4). It is

possible that these areas may have originally been the seats of minute
bristles, but we have been unable to distinguish such in any material.

The margin (fig. 2) is dentate, the teeth being blunt and evenly

rounded. These teeth are situated close together and are small, a

space of 0. 1 mm. being occupied by 7 or 8 teeth. Just within the mar-
gin, extending inward opposite each tooth, is an elongate rounded.
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faintly appearing structure of about the same size as the tooth.

Within the rounded portion of the inner extremity of this structure

a dark area is situated, which may represent the secreting area of the

marginal tubes. On the submarginal area between these structures

and the row of spmcs, the surface presents a granular or irregularly

striated appearance. The vasiform orifice (fig. 3) is situated on a

tubercle. Its shape is that of a rounded triangle and its inner

margin m many specimens is irregularly waved or toothed. The
operculum almost entirely fills the orifice obscurmg the lingula.

Near the cephalic lateral margin of the orifice a pair of small spines

is situated one on either side.

On the leaf the pupa case is solid black with the spines appearing

a dark brown. There is a very slight irregular waxy secretion on the
dorsum, mostly on the subdorsal area. When this is present in any
quantity the median ridge shines through as a jet black area. On
the lateral margin there is a fringe all around of dull white wax which
is not even but broken up into plates or sections, some of which are

considerably longer than others. In some cases these have a slight

wooUy appearance, but usually are dull and waxy in appearance.

Adult.—Unknown

.

Described from numerous pupa cases in balsam and dry upon the

leaf.

Type.—Cat. No. 19097, U.S.N.M.

ALEUROCANTHUS MANGIFERAE, new species.

Plate 36, figs. 1-9.

This species is represented by four different lots of material. The
type lot was taken on mango by R. S. Woglum at Bombay, India, in

1909. Another lot was collected from the same plant by Mr. Woglum
at Saharanpur, India, m October, 1910, and a third lot was taken by
him at Dehra Dun, India, on the same plant m November, 1910.

Besides this material there is one slide containmg eggs, larvae, and
pupae, which was received from Mr. J. G. Sanders and marked
"Imported plant, India, October 8, 1908." The pupa case on this

shde shows a shght variation from the t3q)e in regard to the relative

length of the submarginal spines, but as considerable variation occurs

between specimens, and even sometimes between the two halves of

the same specimen, there seems little doubt that Sanders's material

is of the same species.

Egg (figs. 2 and 3).—Length 0.24 mm., width 0.128 mm.
Somewhat oval in outline, and curved with the stalk situated near
the larger end; color fight yellowish brown; stalk short; surface

covered with hexagonal markings, the average diameter of which is

0.06 mm.
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Young larva (fig. 6).—Length 0.4 mm.; width at greatest

diameter 0.208 mm.; shape oval, the caudal end the smaller; median

dorsal portion considerably elevated; color dark brown, mth here

and there lighter transparent areas. On the cephalic extremity

there is a pair of slightly curved spines averaging 0.076 mm. in length.

Somewhat caudad is another pair of about the same length; slightly

caudad of these and situated close together near the median dorsal

line is a pair of spines averaging 0.2 mm. in length ; caudad of these

and situated well out on the submarginal area is a pair of shorter

spines averaging 0.112 mm. in length; caudad of these again and

situated close together near the median dorsal line there is another

large pair about 0.2 mm. long; caudad of this pair is a variable number
of one or two pairs of minute spines, and then two pairs of well de-

veloped ones about 0.16 mm. long. The most caudal pair of these

is sHghtly the longer. Situated just cephalad of the vasiform

orifice is a pair of small bristles, and there is a similar spine on each side

of it. There is a pair of long spines, about the same length as the

last pair of abdominal ones, situated a spine on either side of the

orifice. Just within the caudal margin of the case there is a pair

of rather long hair-hke bristles, and on the caudo-lateral margin

a pair of minute ones is situated. The vasiform orifice is somewhat
squarish or often almost circular. It is almost completely filled by
the operculum which obscures the fingula. The margin of the larva

is bluntly serrate.

Late larva (fig. 4).—Length 0.8 mm.; width 0.48 mm.; shape

elliptic; dorsum arched. On the submarginal area there is a row

of usually 24 spines. Of these the first and third caudal pairs and

the second cephalic pairs are usually considerably longer than the

others. On the dorsal and subdorsal areas there are 28 spines. There

are three long pairs on the abdomen and one long one on the thoracic

area. On the thorax also there is a pair of setae on the dorsal area,

a similar pair is situated just anterior to the vasiform orifice, and

another pair on the caudal margin of the case. Some specimens

show the first and second caudal pairs of submarginal spines long

instead of the first and third. The vasiform orifice (fig. 8) is situ-

ated on a tubercle-like structure; broadly subcordate in outUne and

is almost filled by the operculum. The ventral membrane of the

orifice is bilobed. The margin is armed mth prominent teeth, the

tips of which are knobbed. A space of 0.1 mm. is occupied by 12

or 13 teeth.

The interspaces between these are quite acute, though the distal

knobbed portion is rounded; a space of 0.1 mm. is occupied by 10

teeth.

Pupa case (figs. 1 and 9).—Size, 1.39 by 0.88 mm. Shape oval;

broadest across the abdomen; dorsum with a distinct elevated median
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ridge. Suture separating thorax and abdomen much curved, as

indicated in figure. Submarginal area armed with a series of 34-36

spines. These vary considerably in relative length, but in most

specimens they are as indicated in figure 1, being of nearly equal

length on the thorax, but on the abdomen having five of the spines

much longer than the others. In the pupa case on slide No. 5234

there is quite a cUfferent arrangement, as is shown in figure 9.

In this example the spines on the submarginal area of the abdomen
are alternately long and short. Those of the long series average 0.48

mm. in length and those of the small series 0.2 mm. On the abdomen
there are, as a rule, nine pairs of spines other than those of the sub-

marginal series. Three of these are long and the remaining pairs

short. The vasiform orifice (fig. 7) forms the caudal extremity

of the median dorsal ridge. It is, therefore, elevated and is somewhat
subcordate in outHne. The operculum is straight on its cephalic

margin and almost entirely fills the orifice, obscuring the Hngula. Two
pairs of long setae are present on the case, one pair on the caudal

margin and the other pair just cephalad of the vasiform orifice.

The margin (fig. 5) is armed with prominent knobbed teeth.

On the leaf the specimens are black and shiny, with the dorsum
highly arched, and the abdominal segments not distinctly marked.

There is almost no dorsal secretion, but occasionally there is a sUght

woolly patch which seems very hghtly attached to the pupa. The
small patches of wax are sometimes found sticldng upon the spines,

which are quite erect. The margin has a narrow fringe of white wax,

more or less wooUy in appearance, which is on the very base of the

case against the leaf. In some specimens this marginal fringe is

almost lacking, the cases being completely jet black.

Adult.—Unlvnown.

Described from numerous pupa cases, larvae and eggs in balsam

mounts, and pupa cases dry upon the leaf.

Types.—C&t. No. 19098, U.S.N.M.

ALEUROCANTHUS NUBILANS (Bnckton).

Aleyrodes nubilans Buckton, Ind. Mus. Notes, vol. 5, 1903, p. 36.

This species is unknown to us in nature and the description is so

indefinite that we are unable to compare it at all satisfactorily with

our material from IncUa. We have not been able to secure any

similar species from the host, betel, or other plant.

Description.—Legs long and hairy with dimerous tarsi. Antennae

rather long and with seven ( ?) joints in the female, which is a larger

insect than the male. Wings four, rounded at the apices, and fringed

with minute hairs. A single unforked central nervure, not continued

to the margin. Membrane smoky in patches, with a darker blurred
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spot. The male smaller, with a large thorax, taper abdomen, and
furcate at the apex and with hinder legs longest.

The larvae crowd the undersides of the loaves of the betel in the

form of small scales ver}^ difficult to detach. They appear like scales

of some Coccidae, but these showed no distinct organs such as

antemiae, legs, or eyes. Their outer surfaces were more or less

Fig. 2.—Aleurocanthus nubilans. Adult male and female.

8X28
(After Buckton.)

spined, and some larvae were tufted with wooly matter, each thread

being formed of a continuous spiracle.

This new Aleurodid was received on betel leaves from the Manager,

Court of Ward's Estates, Backergunge, India, who reported that it

was doing considerable damage to the plants. (Buckton.)

ALEUROCANTHUS PIPERIS (Maskell).

Plate 37, figa. 1-6.

Aleurodes piperis Maskell, Trans. N. Zeal. Inst., vol. 28, 1896, p. 438.

Amongst the type material of the MaskeU collection this species

is represented by one specimen each of larva, pupa case, and pupa
extracted from the case. The last is so distorted that it is of little

value for descriptive purposes.

Larva (fig. 6).—Length 0.64 mm.; width about 0.5 mm.; shape

broadly elliptical. Abdominal segments not distinctly marked and

median ridge not pronounced. Color under the microscope brown;

submarginal area with the pigmentation irregular, giving it a mottled

or granular appearance. Dorsum armed with a number of prominent

spines of different sizes, the position and relative sizes of which are

best shown in the illustration. These spines are acute at the tip
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and each of the larger ones has near its distal extremity a peculiar

notch-shaped structure (fig. 4). There are also on the dorsum five

pairs of setae—one pair on the caudal extremity, one pair just

cephalad of the vasiform orifice, two pairs on the median dorsal portion

of the thorax, and one pair, more widely separated, on the cephafic

margin of case. Vasiform orifice (fig. 3) subcircular, with the oper-

culum almost entirely filling the orifice and obscuring all but the tip

of the lingula; margin armed with moderately rounded teeth.

Pupa case (fig. 1).—Length 1.168 mm.; width 0.75 mm.; shape
elKptical, with a moderate median ridge. The type-specimen is

much broken and so poorly preserved that it is difficult to make out
the dorsal structures; color very dark brown; submarginal area
with about 22 prominent spines forming a ring. These extend well

beyond the margin, are acute at the tip, and each is armed a short
distance from its distal extremity with the same peculiar notch-hke
structure found in the larva (fig. 4). The caudal pair of these

spines is broken off from the type-specimen, but we have figured them
longer than the others as described by Maskell. Just below this

submarginal row of spines there is a row all around of very many
mmute, knobbed setae (fig. 5). These are very small, being no
longer than the spines are thick at their bases. Each of these httle

setae has the knob and the distal half transparent, while the basal
half is dark brown. The dorsum is armed with a number of spines,

but owing to the very poor condition of the type it is impossible to

say with certainty either the number or the position of these. As
near as we can make out, however, they are shown in the illustration.

The submarginal area is irregularly pigmented, giving a very distinct

mottled appearance. The margin is dentate with the teeth moder-
ately acute and the interspaces shallow. A space of 0.1 mm. is

occupied by about 16 teeth (fig. 2).

Habitat.—Ceylon on Piper nigrum ( ?)

.

Since the foregoing descriptive notes were made we have received

from Mr. Andrew Rutherford a slide marked "Peradeniya 9-8-13."

This shde contains a pupa case which is no doubt piperis. It has the
same knobbed setae, the same notched spines, and the same general

characters. The caudal spines are, however, not longer than the
others as described by Maskell, but are about the same, length.

The caudal setae are long, about two-thirds as long as the caudal
spines. In the character of the notched spines this species is similar

to citriperdus.

ALEUROCANTHUS SERRATUS, new species.

Plate 37, figs. 7-10.

This species occurs in two lots of material collected on an unknown
tree in the Botanical Gardens, Buitenzorg, Java, by R. S. Woglum
Januarv, 1911.
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Egg.—Length 0.192 mm.; width 0.15 mm.; form slightly oval;

surface marked with hexagonal areas, the diameter of which is about

0,012 mm. This appears to be a network on the exterior of the egg,

which may become detached from it. Stalk very long, 0.288 mm.,
attached evenly at the base of the egg; color hght yellowish brown.

Larva.—One specimen of the larva is present, but it is in too poor

condition to give any acciu-ate details. It is 0.24 mm. long, pale

yellowish, and armed with an uncertain number of long spines.

Pupa case (fig. 7).—Size 1.01 mm. by 0.72 mm.; color on leaf

deep black, dark brown under the microscope; shape somewhat
oval, ^vith the margin shghtly "angled" at several places, as shown
in the figure. Tlie abdomino-thoracic suture is distinct; the median
dorsal area forms a slightly elevated ridge, and extending from the

abdominal segments outward to the margin of the case a nmnber of

folds or ridges are noticed. The surface appears more or less imevenly

pigmented, giving a granular or mottled appearance to the submar-

ginal area. On the submarginal area, forming a ring around the

case, is a row of about 20 spines, all of about the same length,

averaging 0.128 mm. in length. In the cleared specimens these

spines are of a deep brown color at the base and yellowish toward

the tip, which is more or less jagged (fig. 10). Ten of the spines

of this row are on the thoracic area and 10 on the abdominal area.

On the thoracic region, more mesad than the row of spines just

mentioned, are usually six pairs of very small spines forming a row
down each side of the median ridge. On the abdomen there are

three pairs of spines on the median ridge, two pairs of small ones

close together on the cephahc extremity of the abdomen and one

pair of rather large spines just anterior to the vasiform orifice.

Other than these, there are five pairs of smaU spines situated on the

subdorsal area as shown in the figure. The vasiform orifice (fig. 9)

is elevated, forming the caudal extremity of the median ridge. It is

somewhat circular in outUne, flattened cephalad, and its anterior

margin is irregular in outUne. The operculum is somewhat similar

in shape, though more rectangular, and almost completely fills the

orifice, obscuring the Hngula. The margin is dentate with the teeth

very acute and regular, a space of 0.1 mm. being occupied by about

26 teeth (fig. 8). At the base of these teeth are a number of small,

circular, clear pore-hke areas, and arranged around the case a short

distance from the margin is a series of tubercled setae. A pair of

long, rather fine hair-Hke bristles is situated on the thoracic region

near the median fine, and a pair of setae is situated just cephalad of

the vasiform orifice.

On the leaf the specimens are sohd black and shining. There is

little, if any, dorsal secretion, but the margin all around has a narrow,

white, shghtly flocculent waxy fringe. The cases occur very spar-
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ingly over the leaf and in the material at hand are associated with a

large number of coccids.

Adults.—Unknown.
Described from pupa cases and eggs in balsam moimts and pupa

cases dry upon the foUage.

Ti/pe.—Cat. No. 19101, U.S.N.M.

ALEUROCANTHUS SPINIFERUS (Qnaintance).

Plate 38, figs. 1-6.

Aleurodes spinifera Quaintance, Can. Ent., vol. 35, 1903, p. 63.

Egg (fig. 2).—Exclusive of stalk, 0.2 mm. long by about 0.1

mm. wide; yellowish, curved, and marked with rather minute,

closely set polygonal areas (fig. 3). Stalk quite short, holding egg in

more or less upright position on leaf.

Larva.—Regularly elliptical, appearing brownish on leaf, varying

to black, with evident, but short, cottony fringe of wax all around

from marginal wax tubes; dorsum without secretion. Size probably

in second stage, about 0.4 mm. by 0.3 mm. Margin distinctly crenu-

lated aU around; incisions between wax tubes short and acute.

Abdominal segments quite distinct, thoracis less so. Dorsum set

with very strong, heavy spines as follows: A row on each side about

equidistant between the median longitudinal dorsal Hne and margin

of case of seven spines each, or 14 in all. Eight of these occur on

the abdomen and six on the thorax. More centrally on the thorax

are six equally developed spines in pairs. Vasiform orifice, which is

somewhat elevated on a subcorneal, truncated protuberance, sub-

circular in outhne; operculum subcircular to subcordate, nearly

fiUing orifice. Lingula short, nearly obsolete.

Pupa case (fig. 1).—As seen on leaf, with reflected Ught, jet

black, considerably convex, the strong, dark spines plainly evident.

Dorsum without secretion, but there is a compact, short, cottony

fringe all around from marginal wax tubes. Size about 1.23 mm.
long and 0.88 mm. wide; shape oval; dorsum considerably arched

and median area prominent, especially at the vasiform orifice, which

is situated on a prominent tubercle. On the submarginal area there

is an even row of usually 20 spines (fig. 6) averaging 0.22 mm. in

length and extending some distance beyond the margin. On the

subdorsal area there is a row of similar but shorter spines, usually

five pairs on the thorax and six pairs on the abdomen. On the

median area there are three paii^ of smaU spines on the thorax,

three similar very smaU ones on the anterior part of the abdomen,

and a moderately long pair a short cUstance cephalad of the vasi-

form orifice. The caudal margin of the case is armed with a pair of

hairhke bristles and a pair of setae are situated near the ccphahc
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border of the vasiform orifice. The vasiform orifice (fig. 5) is very

prominently elevated. It is subcordate, tending to circular, and is

almost entirely filled by the operculum. The margin is dentate,

the teeth being rounded at their tips with the interspaces acute.

A space of 0.1 mm. is occupied by 12 teeth (fig. 4).

Adult.—Unknown.
Habitat.—Garolt, Java, on Citrus sp. and rose. Collected by

C. L. Marlatt, Dec. 7, 1901.

Type.—Cat. No. 19102, U.S.N.M.

ALEUROCANTHUS SPINOSUS (Kuwana).

Plate 38, figs. 7-11.

Aleyrodes spinosus Kuwana, Pomona College Journal of Entomology, vol. 3, 1911,

No. 4, p. 626.

Egg (fig. 7) .—Eggs of this species were found amongst the para-

type material in the United States National Museum. They are

0.192 mm. long and 0.08 mm. wide, oval, curved, and with the short

stalk situated a short distance from the larger end. The surface is

faintly reticulate, the reticulate areas being large, some of them
measuring 0.012 mm. in diameter. The color is a light yellowish

brown.

Larva.—The larvae are about 0.56 mm. long, yellowish, with

brownish central area. The spines are situated in about the same
position as those of the pupa, but they are proportionately longer,

and often many of them are lacking.

Pupa case (fig. 8) .—In general appearance this species resembles

calophylli, though it can easily be distinguished from it by the posi-

tion and number of spines and the dentition of the margin. Shape

elliptic, broadest across the first or second abdominal segment;

median ridge very evident on the abdomen and rather acute on the

thorax. Size small, 0.88 by 0.64 mm. Color yellowish brown,

darker mesad with sometimes a reddish tint. In the late pupa cases

the eye spots are dark brown. Submarginal area unevenly pig-

mented and appearing granular. On the submarginal area there is a

row of 20 spines, 10 on the thorax, and 10 on the abdomen. Those

on the thorax are evenly distributed, fomiing a ring with 5 on each

side. On the abdomen, hovs^ever, this is not the case. Two of the

pairs are situated near the margin on the first two abdominal seg-

ments. The other three pairs are situated more mesad and caudad,

leaving a space between these and the first two, as shown in figure.

Opposite the space and on the subdorsal area are two pairs of spines

of the same size as the marginal ones. Cephalad of the first pair of

these spines, on the subdorsal area, is a pair of smaller ones, and on

the thorax there are eight pah's of minute spines, as sho^vn in the

figure. On the median abdominal ridge there are seven pairs of
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spines forming two longitudinal rows. Of these the most caudal
and the most cephalic pairs are longer than the others. Cephalad
of the vasiform orifice there is a pair of small setae and on the caudal
margin of the case a pair of rather long hair-like bristles are situ-

ated. The spines forming the submarginal ring (fig. 9) are fimbriate

at their distal extremities. The margin of the case (fig. 10) is den-
tate, the teeth being rather evenly rounded and the interspaces acute.

The teeth are rather small, a space of 0.1 mm. being occupied by
about 26 teeth (fig. 10). Just within the margin all around there is

a row of minute tubercled setae. The vasiform orifice (fig. 11) is sub-
circular in outline, with the lateral and caudal margins armed with a
number of folds. The operculum is very similar in shape, but tends
more to triangular. It almost entirely obscures the lingula, but as

the operculum is somewhat transparent this may be seen below it.

On the leaf the cases are black with almost no secretion of any kind,

though a very small quantity of wax is sometimes seen about the

margin.

The host of this species is unknown. It was found by Kuwana
among Coccidae from Formosa in 1909.

Adult.—\J\\^T\own

.

Paratypes.—Csii. No. 19105, U.S.N.M. Specimens in balsam
mounts and on foliage.

ALEUROCANTHUS T-SIGNATi;S (Maskell).

Plate 39, figs. 1-9.

Aleurodes T-signata Maskell, Trans. N. Zeal. Inst., vol. 28, 1896, p. 443.

Egg.—No eggs of this species are present for study, excepting those

found within the abdomen of the one adult female comprising the

type. These are 0.23 mm. by 0.12 mm. No marking is observable
on the surface, but this may be developed later. The eggs are oval
tending to crescent shape, with the short stalk situated some distance

from the larger end.

Early larva (fig. 5).—Length 0.352 mm.; width 0.24 mm.; color

light brown with shading of a darker color; thorax armed with
three pairs of rather stout, short spines and one pair of setae on the

median cephalic dorsal area. Abdomen with four short, stout spines

on each side of the subdorsal area. Vasiform orifice somewhat
rounded and almost entirely filled with the operculum; margin
minutely crenulate and armed with a pair of setae on the caudal
extremity; eye spots wine colored.

Late larva (fig. 6).—Length 0.624 mm.; width 0.44S mm. Color
brown, considerably darker than the early larva. Spines arranged
as on the figure, 10 on the thorax and 8 pairs on the subdorsal
area of the abdomen. Vasiform orifice similar to that of the earlier

36399°—Proc.N.M.vol.51—16 23
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larva, but narrower in proportion. Margin with prominent Granu-

lations; the teeth rounded and approximate.

Pupa case (fig. 1).—Size 1.12 mm. b}^ 0.768 mm.; shape oval,

broadest across the second abdominal segment. There is a distinct

median ridge, most pronounced upon the abdomen, and from this

pass outward and caudad three narrow ridges which extend nearlj-

to the margin. On the cephalic portion semicircular transparent

"eye sUts" are noticeable; color under the microscope rather dark
brown. The submarginal area is unevenly pigmented, giving it a

striated and more or less granular appearance. The dentate rim is

slightly darker than the submarginal area. On the submarginal area

of the thorax there are 10 spines forming an even row. These are

short (fig. 4) and do not extend to the margin of the case. Just
caudad of the thoracic suture on the submarginal area of the abdomen
there is a pair of sLmdar spines, but no others on this area. On the

median ridge of the thorax there are four pairs of very minute spines

and one on the median ridge on the first abdominal segment. On the

subdorsal area of the abdomen there are six pairs of spines forming
a row down each side near the median ridge. These are of about the

same size as those forming the submarginal ring on the thorax. On
each abdominal segment upon the median ridge there is a pair of

small circular pore-like areas, indicating the position of setae in some
of the related species. The vasiform orifice (fig. 2) is small and
situated at the extremity of the median ridge. It is subcircular in

outline and the caudal and lateral margins present numerous folds.

The operculum is similar in shape, but comparatively broad. It fills

only slightly over haK of the orifice, but obscures the Hngula. The
margin (fig, 3) is dentate, the teeth being rather close together,

making the interspaces very narrow. The extremities of the teeth

are evenly rounded and at their bases all around the case there is a

row of minute clear pore-like areas. A space of 0.1 mm. is occupied
by about eight teeth.

Adult female.—Length from vertex to tip of abdomen 1.168 mm.;
color yellowish, shaded on the head, thorax, genitalia, and append-
ages with dusky. Eyes dark brown; antennae broken from the

type specimen; legs dark smoky, hind femur 0.208 mm., hind tibia

0.432 mm. Foot normal, with the paronychium rather broad and
hairy. Ovipositor short and acute. Vasiform orifice (fig. 7) sur-

rounded by a dark area, elliptic transverse, 0.045 mm., broad; oper-

culum subcordate with the indentation caudad; lingula observable

only near the operculum, the remaining portion having been obscm-ed
in making the mount.

Forewing (fig. 9) 1 ,28 mm, long and 0.49 mm. wide at its widest part.

Radial sector rather prominent; cubitus distinct but fine. Wings
transparent excepting for two transvei-se bands of a reddish color.

The distal band is some distance from the extremity of the wing
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and is broken where it crosses the radial sector. The proximal

band consists of an irregular patch above the radial sector and a

somewhat distinct T-shaped marking. The proximad portion of

the cross of the T is much longer than the distal portion. The mar-
gin consists of a series of bead-like projections armed with hairs,

of which one is longer than the other. The lower wing appears to

be unmarked, though from the position of the mount it is difficult

to determine.

This species was collected by Mr. Froggatt on Acacia longifolia

from Botany, near Sydney, Australia.

Types in balsam mounts in the Maskel collection.

ALEUROCANTHUS WOGLUMI Ashby.

Aleurocanthus woglumi Quaintance and Baker, Journ. Agric. Research, vol.

6, 1916, p. 463, fig. 2.

A. woglumi is a very common species in the Orient and has re-

cently been introduced into the West Indies and the Bahama Islands.

Fig. 3.—Aleurocanthus voeltzkowi. 1, Pupa case; 2, pupa case showinq development of
CENTRAL area; 3, EGGS; 4, EGGSHELLS SHOWING METHOD OP SPLITTING OF EGG IN HATCHINQ. (AFTEE
Newstead.)

ALEUROCANTHUS VOELTZKOWI (Newstead).

Figure 3.

Aleyrodes voeltzkowi Newstead, Quart. Journ. Liverpool Univ. Inst. Comm.
Research in Tropics, vol. 3, 1908, No. 6, p. 12.

The description of voeltzkowi is very inadequate and we have no
material of the species. It evidently, however, falls in this group.

Puparium [Fig. 3, 1].—Ovate, black, shining, with numerous long

spiniform hairs, arranged in a double row at the sides and in front,

but are less regular and more numerous posteriorly. Dorsum with
a large subcentral boss, thickly set with long spiniform hairs.

Fringe white, broad, continuous basaUy, but irregularly divided at
the edge. Length 1 mm.
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Puparium of second stage female [fig. 3, 2] black, shining, more or

less circular, clothed with nimierous long spiniform hairs, with the

central spiny boss and fringe, as in the adult.

Ovimi [fig. 3, 3] yellow, pedunculate, curved, swollen basally,

bluntly pointed, anteriorly, cuticle finely punctate. After the

escape of the larva [fig. 3, 4) it bears a marked resemblance to a

univalve shell.

Habitat.—Sainte Marie, Madagascar, August, 1904. On an un-
named plant, the leaves of which were almost completely covered

with the black puparia, larvae and eggs. Although so numerous, I

failed to find a puparium which had not been ruptured by the escape

of the imago. The boss-Hke process on the dorsum of the puparium
is very remarkable, and serves at once to distinguish the species.

In most instances it appears to be semidetached, so that in all prob-

ability it represents the larval exuviae, though I can not find that

any previous author has discovered a similar trait in this family

of the Homoptera. The test of the younger individuals are still

more remarkable, in that they appear hke little black spiny pillars,

resembling, in form, some of the succulent Echinocacti.

This species is dedicated to its discoverer, Doctor Voeltzkow.

(Newstead).

Genus ALEUROCYBOTUS Quaintance and Baker,

Aleurocybotus Quaintance and Baker, Tech. Ser. 27, pt. 2, Bur. Ent. U. S.

Dept. Agr., 1914, p. 101.

Pupa case of medimn size, very narrow and elongate; margin
toothed, the wax tubes very poorly developed; submarginal area

not separated from dorsal disk; dorsum without papillae or pores

though there is present on each side of median area of abdomen a

row of irregular pit-hke structures; tracheal folds not discernible;

secretion usually present as a short rim of wax, elevating case from
leaf. Vasiform orifice subcordate, the lingula exposed caudad of

operculum, usually included, but the tip sometimes exserted.

Adult with a single flexure in radial sector of forewing and no
trace of media. Antennae of male with segment VII as long or

longer than the other segments combined.

Type.—Aleurocyhotus graminicolus (Quaintance).

KEY TO SPECIES OF ALEUROCYBOTUS.

1. Pupa case with a submarginal row of prominent vasiform spines setiferus.

2. Pupa case without such row of spines graminicolus.
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ALEUKOCYBOTUS GBAMINICOLUS (Quaintance).

Plate 40, fig. 1.

Aleurodes graminicola Quaintance, Can. Ent., voi. 31, 1899, p. 89.

This species is considerably smaller than setiferus, from which it

can be easily separated by the absence of the marginal vasiiorm

spines.

The type is composed of eggs, larvae, pupa cases, and an adult

male.

Type.—Cat. No. 1478, U.S.N.M.

ALEUROCYBOTUS SETIFERUS, new species.

Plate 40, fig. 2.

Specimens of this species have been received from two localities.

The first lot was found on Imperata in Java by Edward Jacobson,

1907. The second lot was collected on a grass at Peradeniya, Ceylon,

September 8, 1913, by A. Rutherford.

Pupa case.—Size 1.472 by 0.8 mm. Doreum not arched and with

the segmentation distinct; the pit-like structures forming a double

row along median portion of abdomen distinct though not so promi-

nent as in graminicolus. Vasiform orifice about 0.08 by 0.08 mm.
and situated 0.16 mm. in from the caudal margin. Tip of lingula

sometimes extending a short way beyond the vasiform orifice. Margin

of case entire and just within it a row of about 32 vasiform spines

situated on tubercles. Color of case yellowish with a median dark

brown area, which sometimes spreads out so as to give the case a

mottled appearance. Eyes showing through the case as purple spots.

On the leaf there is scarcely any wax apparent, the pupa lying flat

upon the surface.

Adults.—^Unknown.

Described from pupa cases in balsam mounts and dry upon the

leaves.

Type.—Cat. No. 20204 U.S.N.M.

Genus ALEUROLOBUS Quaintance and Baker.

Aleurolobus Quaintance and Baker, Tech. Ser. 27, pt. 2, Bur. Ent. U. S.

Dept. Agr., 1914, p. 108.

Pupa case of medium size, subelhptic to oval in outline; color

usually dark brown to blackish; margin toothed, the wax tubes only

moderately developed; submarginal area separated from dorsal

disk and much fluted by suture-like lines; dorsum without papillae,

though minute pores may be present; tracheal folds evident in some

species, though obscure or wanting in others ; when present, terminat-

ing on margin of case in a few specialized teeth; vasiform eye-

spots usually present on cephalic portion of case; wax secretion

usually present as a narrow fringe from marginal wax tubes and also
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on dorsum. Vasiform orifice subcordate; operculum similar in

shape, almost filling the orifice, obscuring the lingula; orifice sur-

rounded by a definite trilobed figure, the lobes of which form a channel

from the orifice caudad to margin of case.

Adult with a single flexure in radial sector of forewing and no spur

of media; wings usually marked with reddish. Antennae of seven

segments ; in the female, III longest. In the male, VII often as long

or longer than other segments together.

Type.—Aleurolobus marlatti (Quaintance).

KEY TO SPECIES OP ALEUROLOBUS.

1. Submarginal area of pupa case without prominent spines 2.

Submarginal area of pupa case with prominent spines setigerua.

2. Pupa case dark brown or black, more or less convex 4.

Pupa case whitish or yellowish, flat ; thoracic tracheal folds distinct 3.

3. Without waxy secretion; case broadly elliptical; size 1.28 by 0.97 mm.; marginal

pore of tracheal fold armed with three prominent rounded tooth-like lobes.

Jlaviis.

With sparse waxy secretion, a secretion of stout waxy filaments from marginal wax
tubes spaced some distance apart, and finerand longerwax threads from submar-

ginal pores. Size 1.86 by 1.52 mm.; marginal pore of tracheal fold armed with

fine tooth-like lobes simulus.

4. Eyespots prominent 5.

Eyespots not present 10.

5. Thoracic tracheal folds fairly distinct 6.

Thoracic tracheal folds not discernible 7.

6. Pupa case elliptical; size about 1.35 by 1.1 mm.; a short fringe all around of

glassy wax rods from marginal wax tubes, and wliiter tufts of wax from pores of

tracheal fold; a pear-shaped wax figure on dorsum of abdomen, from which run

lines of wax along sutures to submarginal rim; marginal pores of tracheal folds

on thorax armed with three rounded teeth marlatti.

Pupa case subcircular in outline; female size 1.68 to 1.75 by 1.48 to 1.52 mm.;

male smaller; a short, more or less broken fringe all around of white wax from

marginal wax tubes, and two oblique transverse bands of tufted white wax on

marginal part of cephalothorax and a narrow longitudinal line of white wax caudad

of the operculum apparently marking position of the tracheal folds. . . .olivinus.

7. Between submarginal area and dorsal disk, a band all around (narrowing at each

end) of irregular dermal thickenings or markings 8.

Without such band between submarginal area and dorsal disk 9.

8. Pupa case broadly oval; size about 1.1 by 0.88 mm.; a short squarely trimmed

wax fringe all around from marginal wax tubes taonabae.

9. Pupa case elliptical; size about 1.08 by 0.78 mm.; dorsum completely covered

with secretion of white wax; from marginal tubes there is a loose but abundant

secretion of grayish wax threads, and a narrow, square cut rim all around of wax
concolorous with wax on dorsum philippinensis.

Pupa case very elongate elliptical; size about 2.25 by 1.15 mm.; dense black in

color; margin bearing a fringe of rather long snowy white wax rods; dorsum

sometimes dusted with wliite powdery meal barodensis.

10. Pupa case elliptical; size about 1.4 by 1 mm.; a fringe all around of glossy wax
rods, compact basad and spreading distad; dorsum more or less covered with

glossy wax scales or plates; tracheal pores on margin indicated by bUobed or

trilobed structures solitarius.
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ALEUROLOBUS BARODENSIS (Maskell).

Plate 41, figs. 1-11.

Aleurodes barodensis Maskell, Trans. N. Zealand Inst., vol. 28, 1896, p. 424.

Aleyrodes barodensis Cockerell, Proc. Acad. Nat. Sci. Phila., 1902, p. 281.

Aleurodes longicomis Zehntner, Archief Java Suikerind., vol. 5, 1897, p. 381.

Aleurodes longicomis Zehntner, Archief Java Suikerind., vol. 7, 1899, pt. 1, p. 445.

This species is represented in the Maskell collection by two slides

—

one of a pupa case and the other of a larva. The pupa case is not

cleared and is of such a dense black color that it is difficult to make
out any detail. The species no doubt, however, falls in this group.

Also from a careful consideration of the description and figures of

longicomis Zehntner, we believe this species to be identical with

barodensis Maskell.

Larva (fig. 6).—Size 0.5 by 0.3 mm., elongate elliptical; dorsal

disk not separated from the submarginal area, though there is a very

narrow marginal region of a lighter color than the remainder of the

case, which is brown. The margin is almost entire, but there are a

large number of irregular indentations varying in depth. These,

however, do not constitute a series of teeth. There is a pair of

minute setae on the cephalo-lateral margin, and a seta is present on

one side of the caudo-lateral margin (fig. 11). (There is none

visible on the right side.) Scattered over the dorsum, as indicated,

are a number of minute, circular, transparent, pore-like areas. These

appear to be the seats of minute spines, but in the specimens at hand
it is impossible to verify this excepting in a few cases.

The vasiform orifice (fig. 7) is subcordate in outline with the

cephahc margin straight and the caudal extremity produced into a

knob-like structure. The operculum is somewhat similar in shape to

the orifice, but much shorter proportionately, and about half fills the

orifice. The lingula, which is spatulate and setose, has its tip exposed

caudad of the operculum. It is armed with two rather prominent

spines. Two purplish eye spots are evident on the cephalic portion

of case.

Pupa case (fig. 1).—Size 2.25 by 1.15 mm., very elongate elhp-

tical, and by its shape and size easily distinguished from the other

species of the group; color dense black, by transmitted light dark

brown, with a lighter suture separating the dorsal disk from the sub-

marginal area; vasiform orifice showing lighter than the remainder

of the case and the eye spots almost transparent. Margin armed
mth a series of teeth (fig. 4) with shallow rounded incisions, from

which suture-hke markings extend mesad across the submarginal area.

Vasiform orifice (fig. 3) subcordate, almost entirely filled by the oper-

culum which obscures the lingula. The orifice is surrounded by a lobed

area, and from its caudal extremity a furrow extends to the caudal
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margin of the case (fig. 5). The distance from the caudal extrem-

ity of the orifice to the caudal margin is four and one-half times the

length of the orifice. On the dorsum there are a number of minute
clear circular spots, but from the condition of the specimen it is

difficult to give the number or arrangement of these. The balsam
mount stiU shows traces of a marginal wax fringe. Type in the

MaskeU collection.

Adult.—Unknown.
Habitat.—In India, on Saccharum officinale. The specimens were

collected by the late Mi-. Cotes, of the Indian Museum, Calcutta, from
Baroda, who reported that they were rather damaging to the sugar cane

in those parts.

ALEUROLOBUS FLAVUS, new Bpecies.

Plate 42, figs. 1-8.

This species was collected by R. S. Woglum on an unknown tree in

the Royal Botanic Gardens, Ceylon, in October, 1910, and by A.

Rutherford on Lorantlius, Peradeniya, Ceylon, May 27, 1913. It is

represented by pupa cases and eggs only.

E'^r^r.—The egg (fig. 7) is 0.224 mm. long and 0.096 mm. wide. It

is stalked at its larger end and slightly curved at the smaller end.

It is yellowish brown in color and some specimens are covered with a

waxy reticulation, which reticulations are 0.18 mm. in diameter.

This apparently may be destroyed in preparing mounts.

Pupa case (fig. 1).—Size 1.28 by 0.976 mm.; form broadly eUip-

tical; color light yellowish brown to almost transparent. There is

no waxy secretion of any kind. Dorsal disk separated from the mar-
ginal area by a delicate fine all around, just within which is a heavily

chitinized wavy fine (fig. 3); nearer the margin and within the sub-

marginal area some specimens show a dehcate fine all around, but
the presence of this is not constant. The body segments are distinct

on the dorsal disk, and the median area of this disk is dehneated from
the lateral areas by wavy lines, as indicated in the figure. There are

also upon the median area of the dorsum four longitudinal rows of

minute pores and several others irregularly placed on the marginal

portion of the dorsal disk. Three or four pairs of similar pores are

also present on the thorax. The submarginal area is marked with a

large number of irregular fines, extending mesad from the margin,

which is crenulate (fig. 6). The thoracic breathing folds are quite

distinct on the margin and terminate in three rather prominent

rounded teeth (fig. 2). The vasiform orifice (fig. 4) is triangular,

and longer than broad ; its inner caudal margin is armed mth a number
of tooth-hke projections. The operculum is similar in shape with,

and almost entirely fills, the orifice. The lingula (fig. 5) is elongate,

swollen toward the distal end, setose, and armed with two stout
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spines. Its tip is scarcely visible caudad of the operculum. The

orifice is surrounded by a differentiated lobed area, which forms a

channel to the caudal margin of the case. This chamiel is longer,

compared with the length of the orifice, than in the other species of

the genus, and terminates in three rounded tooth-like projections

(fig. 8). The margin of the case is armed with a caudal and a latero-

caudal pair of eetae.

Adult.—Unknown.
Type.—Cat. No. 19062, U.S.N.M.

ALEUROLOBUS MARLATTI (Quaintance).

Plate 43, figs. 1-16.

Aleurodes marlatti Quaintakce, Can. Eut., vol. 34, 1803, p. 61.

Larva, first instar (fig. 2).—Size 0.288 by 0.192 mm.; form

elliptical; color yellowish brown. Margin armed with usually 16

pairs of hairs situated on small tubercles, and at each tubercle the

case is marked mesad by a small fold or suture. Of the hairs present

the first and third caudal pairs are the longest. On the caudal por-

tion of the case there are seven pairs of hairs, these near the middle

of the case, and the balance on the cephahc portion. On the dorsum

the abdominal segments are fairly distinct. The purple eye spots

are visible and there are two pairs of fine setae, one pair on cephahc

portion of case, cephalad and mesad of the eye spots, and one pair

cephalad of the vasiform orifice. The vasiform orifice itself (fig. 3)

is somewhat triangular in shape with rounded corners; the oper-

culum is broad and short, and nearly fills the cephalic half of the

orifice. The lingula, wliich is visible below the operculum, is elongate,

^vith the distal extremity slightly enlarged and setose.

Larva, second instar (fig. 4).—Size 0.416 by 0.32 mm.; shape

elliptical, in some specimens regularly oval; color yellowish broviTi,

wdth orange markings due to the internal structure. Margin (fig. 5)

forming a narrow differentiated band which is divided into a number

of irregularly sized somewhat rectangular lobes by sutures extending

mesad. A pair of long caudal setae and a pair of minute latero-

caudal setae are present. On the dorsum the sutures marking the

abdominal segments are easily seen and there is a series of minute

pores aromid the submarginal area. The eye spots are dark brown

to black. The vasiform orifice (fig. 6) is triangular and the opercu-

lum fills about two-tliirds of the orifice. The hngula (fig. 7) is almost

entirely obscured by the operculum, but when this is removed it is

seen to be elongate, with a shghtly swollen, setose distal extremity,

which is pointed and armed with two prominent spines. The oper-

culum is darker than the rest of the case.

Larva, tldrdinstar (fig. 8) .—Size 0.656by 0.544mm. ; outline elhptical,

tending to oval; color rather dark brown, with eye spots almost black.
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The entire dorsum has a fine irregular mottled appearance due possibly

to differences in chitinization. There is a small dorsal median ridge

and the abdominal sutures are distinct. Just laterad of the median
ridge on each side of the caudal edge of each suture there is a small

area of a hghter brown than that surrounding it. There is also on

the submarginal area a series of minute transparent pores, the loca-

tion of which may be seen in the figure. On the median portion of

the case several of these pores are present. The margin (fig, 9) is

plainly marked off into a series of toothhke sections by sutures

extending mesad. These sutures extend farther than those of the

second instar, and the divisions are more prominent. Vasiform

orifice (fig. 10) triangular; operculum of a similar shape and almost

entirely filhng the orifice, leaving only the setose tip of the lingula

exposed. The differentiated area surrounding the orifice and form-

ing the caudal channel, so distinct in the pupa case, is visible also in

this instar, though is not so marked. There is a pair of caudal setae

and a smaller pair of latero-caudal ones.

Pupa case (fig. 11).—Size averaging about 1.35 by 1.1 nmi.;

outline eUiptical; color by transmitted fight almost black on the

dorsum, which is surrounded by a fine yellowish brown line separating

this from the brown marginal rim. Eye spots crescent shaped, trans-

parent; structure surrounding the vasiform orifice and extending to

the caudal margin almost black, while the channel it forms is light

brown. On the dorsum the sutures are distinct and there are scat-

tered over the case a number of very minute transparent pores, the

relative positions of which are indicated in the figure. Marginal rim

broad and separated from the dorsum by a distinct fight line. Mar-

ginal rim (fig. 13) marked by a large number of light transparent

sutures extending mesad from the margin. The sections marked off

by these sutures form by their outer extremities the rounded teeth

of the margin. There are on this marginal rim a few scattered very

minute transparent pores similar to those on the dorsal area. The
vasiform orifice (fig. 12) is triangular, somewhat acute caudad, and

the operculum is very much the same shape, nearly fiUing it. The
lower caudal membrane of the orifice is sculptured or folded irregu-

larly. Near the latero-cephalic margin of the orifice a pair of setae

is situated, and surrounding the orifice and extending caudad to the

margin of the case there is a distinct area, the outfine of which is

indicated in the figure. This is dark brown, leaving a median, yel-

lowish brown caudal channel. On the cephafic portion of this struc-

ture there are three pairs of minute transparent porefike places.

The waxen secretion is fully described in tlie original characterization.

Adult female.—Color yellowish shaded with brownish black.

Length about 0.83 mm. Antennae absent in all but one specimen,

and on this only distorted portions of one antenna remain. Fore-
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wing (fig. 15) about 1.2 by 0.56 mm.; radial sector thick aud extend-

ing almost to the tip of the wing; cubitus faint but rather long and

straight. Wings marked with rusty red as indicated in tho figure.

In some cases the spots may almost miite to form two irregular trans-

verse bands. Hind wing without marks, but with more or less

shading along the rather thick vein. Hind legs with the femora and

the proximal portion of the tibiae dusky, the remainder yellowish;

tibiae 0.416 mm. long, armed with very stout spines; tarsus, proxi-

mal segment 0.096 mm., armed with a few stout spines; distal seg-

ment 0.072 mm,, covered, especially on the distal portion, with many
minute setae, and with a few spines. Claws 0.012 mm.; paronychium

long, acute, and curved.

Adult male.—Similar to the female; length from vertex to tip of

claspers about 0.79 mm.; antennae absent in the specimen at hand;

legs also absent, all except the femora and tibiae of the hind legs.

These are colored as in the female, the former measuring 0.18 mm.
and the latter 0.32 mm. Forewing about 0.928 mm. long, marked
as in the female; hind wing 0.8 mm. long, unmarked. Claspers

(fig. 16) brown in color excepting the tips, which are yellowish, 0.135

mm. long, upcui"ved and armed with a few small spines. Penis yel-

low, as long as the claspers, bulbous at the base and considerably

curved upward.

Material studied, types and paratypes, and material collected by

S. I. Kuwana in Japan at Fukuoka, 1907.

Type.—Cat. No. 19063, U.S.N.M.

The food plant is orange. Material was collected by C. L. Marlatt,

Hokato, Japan, May 21, 1901. This same species was also taken by

Mr. Marlatt at Kumomoto, Japan, May 17, 1901.

ALEUROLOBUS OLIVINUS (SUvestri).

Aleurodes olivinus Silvestri, Boll. Lab. Zool. Gen. Agr. della R. Scuola Supe-

riore d' Agricoltura in Portici, vol. 5, 1911, p. 214.

We have seen no examples of this species, but the excellent descrip-

tion and figures given by Doctor Silvestri enable us to place it in

this genus with considerable assurance. It is reported by Prof.

Silvestri as occurrmg in central and southern Italy. The host is

olive. A translation of the origmal description is given.

Adult female (fig. 4).—Body cream-colored or whitish ocher

sprinkled with a white waxy powder, with a fulvous band upon the

pronotum, two submedian bands of the same color upon the meso-

notum, and two lateral bands upon the metanotum. The abdomen
has upon its first tergite two submedian fvdvous spots, from the third

to the fifth tergite a median transverse band a little in front of the

margm, and upon the sixth tergite another fulvous median spot.

The fifth urostemite is almost whoUy blackish. The wings are

sprinkled with a white waxy powder slightly tending toward a cine-
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reous tint and the forewings have fulvous spots disposed in the
manner shown in figure 4, and in figure 6, No. 1. Length of body,
not including^he wings, from 1.60 to 1.70 mm.; with the wmgs from
2 to 2.10 mm. Width of the thorax 0.58 mm. Length of the abdo-
men 0.97 mm. and its width 0.74 mm. Length of the antennae 0.71
mm. Length of the forewmg 2 mm. and its width 0.93 mm. Length

of the liuid wmg 1.49 mm. and its width 0.71 mm.
Length of the legs of the tliu'd pair 1.35 mm.
The head (fig. 5) is about as long (measured

along the posterior margin) as it is wide. The
compound eyes are well developed, and they are

divided as they are in other species into an upper
and a lower part. The ocelli are in contact with
the upper margin of the compound eyes. The
antennae (fig. 6, No. 14) consist of 7 joints, the

first of these bemg very short, the second subcy-

lindrical, twice as long as wide, the third much
thmner than the second and a little more than

three times as long as the second jomt. In its

distal part the third jomt is furnished with four sensory organs, one
represented by a somewhat thick and elongated bristle ; the three

others, on the other hand, by a groove with a short subconical process.

Fig. 4.—ALEUROLoBua
oLiviNus. Adult.
(After Selvestri.)

Fig. 5.—Aleurolobus ouvinus. 1, Head of adult, front view; 2, head of adult, lateral view;

3, THORAX OF adult, DORSAL VIEW. (AFTER SiLVESTRI.)

The fourth jomt is short, much shorter than all the others and even
than the second. The fifth jomt is longer than the second and is

provided with a sensory pit toward its distal part. The sixth is

longer than the fifth, and the seventh about twice as long as the

sixth. The seventh joint has a thickish and rather long bristle near

its central portion and a slender apical bristle.

The ratio of length between one jomt and the other of the antennae
may vary somewhat in different specimens.
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The upper labrum (fig. 5, Nos. 1 and 2) terminates in an acute and

robust point. The rostrum extends with its extremity as far as the

base of the third pair of legs; it has three joints, the second joint

longer than the third and somewhat enlarged toward the apex. The

third is narrowed at the apex and has the shape of a nipple.

The wmgs have the simple and straight venation characteristic of

this genus, as can be seen in figure 6, Nos. 1 and 2. Their margin

Fig. 6.—Aletjrolobus ouvinxis. 1 and 2, Anterior and posterior wings; 3, portion of mar-

gin OF ANTERIOR WING; 4, THIRD LEG OF ADULT; 5, TIBLA; 6, TARSUS; 7 AND 8, TWO VIEWS OF

LAST SEGMENT OF TARSUS, MUCH ENLARGED; 9, OVIPOSITOR OF FEMALE, DORSAL VIEW; 10,

LATERAL VALVE OF OVIPOSITOR OF FEMALE; 11, ANTENNA OF ADULT MALE; 12 AND 13, POS-

TERIOR SEGMENT AND GENITALIA OF ADULT MALE, DORSAL AND LATERAL VIEW; 14, ANTENNA

OF ADULT FEMALE. (AFTER SiLVESTRI.)

(fig. 6, No. 3) is finely crenulate and furnished with very short and

very slender cilia.

The legs (fig. 6, Nos. 4 to 8) are rather long, the tibiae longer than

the femora, cylindrical, furnished with a row of very short bristles

along the iimer upper margm and with six short bristles at the apex,

two of which are superior, two internally lateral, one external, and

one inferior. The tarsus is cylindrical, with its first joint longer than

the second. The pretarsus is composed of two lateral claws and of

one median appendix as long as the claws. This appendix is a little

wider than the claws and not straight, but in the middle more or

less curved in the shape of an arc.
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Fig. 7.—Alettrolobus

OLiVTNUs. Egg. (Af-

ter SiLVESTRI.)

The abdomen is somewhat longer than wide and oval in shape.

The anal operculum (fig. 6, No. 12) is somewhat wider than long and

its posterior margin is slightly sinuous. The Imgula gradually in-

creases in size toward the posterior part and termmates with a

rounded margin.

The ovipositor (fig. 6, No. 9) is well developed and its two superior

processes are a little longer than the inferior and lateral ones and are

greatly attenuated. The lateral processes (fig. 6,

No. 10) are finely crenulate.

Male.—Length of the body, mcludmg the wings,

1.49 mm.; without the wmgs, 1.30 mm. Length of

the antennae 0.78 mm.
The antennae (fig. 6, No. 11) have their fourth

joint very short; the fifth is a little thicker than

and about twice as long as the fourth. The seventh

joint is about twice as long as the second.

The last two segments of the abdomen are much
narrower than the preceding segments, and the last

segment (fig. 6, Nos. 12 and 13) is about as long as

it is wide, with an operculum the width of which somewhat exceeds

its length, and the "lingula" somewhat longer than the operculum.

The two posterior appendages are about one-third longer than the

last segment, with an attenuated apex turned inward. The penis

is shorter than the lateral appendages, gradually tapering and curved

upward.

Egg.—The egg (fig. 7) is of subellip-

tical shape, with its free pole more at-

tenuated than the opposite one. One
side (the ventral one) is nearly straight;

the other is more or less convex. It is

furnished at the pole that is less attenu-

ated with a short and thin peduncle by

means of which it is fastened upon the

leaf. Immediately after its deposition it fig. s.-aleurolobus oLivmjs. new-
» 1 , 1 1 ,1 LY HATCHED LARVA, DORSAL AND

is of a pale-straw color; subsequently ventral views, (after savESTRi.)

it turns brown. Its entire surface is

reticulated. Its length is from 0.247 to 0.253 mm. and its width

from 0.117 to 0.123 mm.
Larva, first stage.—The newly hatched larva is of a fumose color.

It is not covered with wax. Its length is 0.325 mm. and its width

0.234 mm. The length of the antennae is 0.074 mm. and that of the

legs 0.061 mm.
Its body (fig. 8) is greatly depressed and its contour is more or

less elliptical, being slightly narrower at the front than at the back.
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The dorsum is provided with four long sublateral bristles, two of

wliich are situated upon the posterior part of the head and the other

two upon the second abdominal segment. The margin of the body-

is very finely crenulate and is provided with 16 bristles on each side

and arranged as can be seen in figure 8. In the anterior submargmal

part at the side of the fii-st bristle there exists another bristle a little

shorter than the adjommg one. The operculum is a Httle wider

than it is long, and a little shorter than the lingula.

The antennae (fig. 9, No. 1) are composed of the three joints, the

first of which is short and the second a little longer; the third is thin

and about five or six times as long as the second, and ends in a short

bristle which might also be considered as

a rudimentary fourth joint. The third

joint is also provided near the apex with

a small external spur to the angle upon
which there is attached a very short

bristle. Corresponding to this part of

the antennae we have not been able to

distinguish a division, in contradistinc-

tion to that observed by TuUberg * and

by Tragardh ^ in the larvae of other

Aleurodes.

The legs (fig. 9, No. 2) are short, scarcely

reaching, if spread out, the margin of the

body, with aU the joints distinct. The
tibia carries on its superior surface a Httle

short of the apex a bristle which some-

what exceeds the combined length of

both tibia and tarsus. The tarsus con-

sists of one joint only, and it has always

seemed to be more or less distinct from the tibia, and much shorter

than the latter. The tarsus is provided with an external apical

bristle which is longer than the tarsus itself. The pretarsus is short,

slender, and widened at the extremity.

The larva of the first stage after it has attached itself begins to

secrete white wax ail along the margin of its body (fig. 10, No. 1),

around the dorsal bristles, and in the space between the anterior dorsal

bristles.

Around the body the marginal wax forms a fringe having a width

of 0.042 mm. around the dorsal bristles; internally it forms a kind of

sheath, and between the dorsal bristles a kind of small plate ("lamin-

netta").

Larvae of the second and third stages.—These two larvae when they

have scarcely emerged from the skins respectively of the first and

Fig. 9.—Aleurolobus olivinus.
Steuctukal details of just hatch-

ed larva: 1, Antenna; 2, leg; 3,

antenna of pupa case; 4, third leg

OF PUPA CASE. (After Silvestri.)

Arkiv for Zoologi, vol. 3, 1907, No. 26.

• Zeitschr. Wiss. Insectenbiologie, vol. 4, 1908, pp. 296-297.
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second stages are first white, then chestnut-color, then azure black,

and finally black.

The second-stage larva (fig. 10, No. 2) measures in length from
0.4S to 0.57 mm. and in width from 0.39 to 0.45 mm., and in the shape
of its body comprising that of the logs is similar to the fourth stage of

the larva which is described below. Around the margin of its body
it has a fringe of wax formed of slender ribbon-Uke points whose
length is 0.084 mm. and whose width is 0.009 mm. These at their

apex are less separated from one another, while at the proximal part
each of them is in contact with the one preceding and with the one
following. The larva of the second stage differs from that of the

^xj|f(^!!ijt!^,.

Fig. 10.—Aleurolobus ouvinus. Immature stages: 1, First stage; 2, second stage; 3, pupa case;
4, ventral view of pupa case. (After Silvestri.)

first stage in color, in size, in the form of the antennae and of the
legs, and by the absence of the four dorsal bristles.

The larva of the third stage is similar to that of the second and
of the fourth, and presents the following dimensions: Length from
0.75 to 0.93 mm., width from 0.67 to 0.81 mm.

Larva, fourth stage.— (fig. 10, No. 3.) The body is greatly de-

pressed, almost laminate. Its length somewhat exceeds its width.
The dorsum is black, provided with two tufted obhque transverse
lines formed of white wax upon the marginal part of the cephalo-
thorax some distance behind the level of the compound eyes and one
narrow longitudinal line also consisting of white wax upon the
median posterior part of the body behind the operculum. Around
the margin there is found a fringe of wax hke that found on the larvae
of the second and third stages; but in this larva of the fourth stage
this fringe is more or less broken up, and during the winter for the
most part is lost entirely.

The color of the venter (fig. 10, No. 4) is dark green in the central

portion and black in the marginal portion, with a narrow lateral

waxy area at a level with the base of the second pair of legs. This
area close to this same pair of legs bifurcates and its branches join
the two stigmata. Another area composed of wax exists in the pos-
terior part of the body. Length of the female from 1.68 to 1.75 mm.;
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of the male from 1.20 to 1,35 mm. The width of the female varies

from 1.48 to 1.52 mm. and of the male from 1.04 to 1.18 mm. Length

of the antennae 0.325 mm.; of the legs 0.143 mm.
The upper part of the body is divided by a furrow into a marginal

zone and a central zone. The former shows no trace of division into

segments and is a little more than a third as wide as one-half of the

width of the whole body. It is variously striated in the proximal

part, transversely striated in the distal part, and its margin is minutely

lobed, each lobe corresponding to the mouth of the wax-producing

gland across which issues a marginal thread of wax. This zone,

examined under a high magnifying power, shows also a circular row
of small and very short ciha near the base and some small pores

which are quite sparse.

The central zone is variously rugose; it shows distinctly the seg-

mental impressions which can bo seen accurately reproduced in figure

10, No, 3,

The compound eyes are dorsal; they are situated some distance

behind the anterior margin of the body and are represented on the

surface each by a cornea.

The antennae (fig, 9, No, 3 A) arc entirely ventral, inserted at the

side of the beak, scarcely in front of the first pair of legs. They are

directly under the same in the rear and join a little on the outside at

the level of the posterior margin of the base of the second pair of

legs. They appear to be formed of a single joint (at least none can

be seen distinctly) ; they are a little attenuated from the base to the

apex and quite irregularly annulated. The apex terminates in a

point a little curved, almost unguiform.

The legs (fig. 9, Nos, 3 and 4) are very short, formed of a long and
rather wide base which is prolonged into a short subtriangular

appendix, truncate at the extremity and provided with a concave

membranous disk which constitutes a kind of pulvillus. The anterior

legs are distinctly in front, the middle and the hind legs are in the

rear.

The operculum is subtriangular ; at its base it is a little longer than

it is wide, with the apex slightly rounded and covering the whole of

the lingula.

ALEUROLOBUS PHILIPPINENSIS, new species.

Plate 44, figs. 1-20.

This species has been received from Manila, Philippine Islands, on
several occasions; i. e., June 3, 1904, on cultivated shade tree from
Prof. C. H. Tyler Townsend; July 4, 1905, another lot, presumably

of this same material, was received from Prof. T. D. A. Cockerell,

who suggested that this was the fii'st alejrrodid recorded from the

Philippines, In May, 1910, we received from Mr, George Compere
36399°—Proc.N.M.vol.51—16 24
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an abundant sending of this species taken at Manila on an unknown
tree, and finally the same insect was received June 21, 1912, from
D. B. Mackie, Manila, Philippine Islands, on Murraya exotica. The
type lot is that forwarded by Mr. Compere,

Egg.—Size 0.165 by 0.096 mm.; color yellowish; without reticu-

lations, stalk attached at larger end (fig. 1).

Larva, first instar (fig. 2).—Size 0.165 by 0.258 mm.; shape
elHptical; color, by transmitted light, light brown. Margin with
usually 17 pairs of fine hairs situated on tubercles, of which the first

and third caudal pairs, as well as the third cephalic pair, are longer

than the others. Dorsal area with three pairs of stout short spines:

One pair near the cephalic extremity between the eye spots, one pair

at about the middle of the case and one pair cephalad of the vasiform

orifice. Vasiform orifice (fig. 3) broad, triangular, with the anterior

margin straight; operculum not half the length of the orifice, leaving

the setose lingula exposed; size of orifice 0.027 by 0.024 mm.
Antennae (fig. 20) composed apparently of four segments, the proxi-

mal irregular and large. The others narrow, cylindric, with the distal

one very acute and placed at an angle from the others.

Larva, second instar (fig. 4).—Size 0.357 by 0.27 mm.; shape
elUptical; color by transmitted light brown; margin with a series of

about 15 pairs of spines, which are thick, short, and spear shaped
(fig. 8). The caudal margin has a pair of rather long spine-like hairs

The margin itself (fig. 7) is all around divided into a number of areas

by irregular divisions extending a slight distance mesad ; dorsal area

with three pairs of spines similar to those present in the first instar,

and also with a series of minute subdorsal pores, as well as a few other

scattered ones. The area around vasiform orifice slightly indicated

in this instar. Orifice itself (fig. 5) somewhat triangular, measuring
0.065 by 0.039 mm. Operculum similar in shape and extenchng a

little over two-thirds the distance to the caudal extremity of the

orifice. The inner membrane of the orifice below the operculum and
lingula appears sculptured, with reticulate, circular, or irregular

markings. Lingula (fig. 6) narrow; not swollen at the tip, part of

which is seen below the operculum and which is setose and armed with

a pair of rather long spine-like hairs.

Pupa case (fig. 9).—Size 1.088 by 0.788 mm.; shape ellip-

tical; color very dark brown by transmitted fight, with the sutures

separating the abdominal segments and a fine markuig off the mar-
ginal fiuted area lighter. Eye spots transparent, with their broadest

part caudad. Dorsum of case completely covered with layer of wax,

though the body segments are evident. From the submarginal

area arises a short square-trimmed fringe of wax of same color as on

dorsum, which extends out over margin of case. From marginal

wax tubes arises a rather fight fringe all around of grayish wax fila-
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ments. Dorsum covered with a large number of very minute pores,

which show as transparent dots. There is a pair of setae on the

second abdominal segment and a pair cephalolaterad of the vasiform

orifice. Some of the pore-Uke spots on the other part of the dorsum
may also be the seats of minute setae, but if so we are unable to

observe them owing to the dark coloration of the case. The vasiform

orifice (fig. 10) is triangular in outline, with the cephahc margin
almost straight; the operculum is similar in shape and almost entirely

fills the orifice, obscuring all but the tip of the lingula. This last

is setose and armed with two spines. The caudal inner membrane
of the orifice is sculptured, and this sculpturing is visible below

the hngula; surrounding the vasiform orifice is a differentiated

area consisting of a rounded portion directly cephalad of the orifice,

from which two arms extend caudad, one on each side of the orifice,

forming a caudal channel (fig. 10). The legs (fig. 11) are dis-

tinctly visible on the under surface of the case. Each is short,

thick, and armed with a pad-like structure on the distal extremity.

The antemiae (fig. 13) are subcyhndric, composed apparently of three

segments, imbricated, and armed on the distal extremity with a nar-

row finger-hke process, and a distal spine. The margin of case (fig.

12) bears a series of fairly even crenulations. These are not prom-
inent, and the submarginal area is marked by a series of lines extend-

ing mesad, which gives it somewhat of a fluted appearance. On each

of these sections a fight spot may be observed near the margin, which

spot seems to be the opening of a pore beneath. Scattered over the

submarginal area there are a number of minute transparent spots

similar to those on the dorsal area and on some of these small setae

are located; on others, however, we are unable to find any.

Adultfemale.—Length from vertex to tip of ovipositor about 0.960

mm.; color yellowish, shaded with dusky. Eyes dark brown, con-

stricted in the middle. Antennae (fig. 19) of seven segments; II

subpyriform, 0.045 mm. long, and usually armed with three stout

spines; III subcyhndric, 0.114 mm. long, imbricated, and armed with

a few faint transverse sensoria, and near the distal extremity there is

a circular fringed sensorium with a central process; IV subcylindric,

0.024 mm. long; V similar, 0.033 mm. long; VI similar, 0.036 mm. long;

VII subcyhndric, tapering distaUy, armed at about the distal third

with a number of minute circular fringed sensoria, and the distal

extremity tipped with a spine. Forewing (fig. 15) about 0.95 by
0.38 mm. : radial sector curved, cubitus long, and fairly distinct; wings

marked with rusty red, which forms two broken transverse bands, a

distal spot over the tip of the radial sector, and a broken proximal

one over the cubitus; margin beaded and bearing hairs. Hind wing

with only one faint red spot in about the middle, below the vein.

Vasiform orifice (fig. 16) broadly cordate, with the cephahc margin
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straight; the operculum is rectangular, transverse, about half filling

the orifice; lingula elongate, rounded, and sHghtly swollen at the tip;

both operculum and lingula setose.

Adult male.—Length from vertex to tip of genitalia about 0.95

mm.; color similar to that of the female. Antennae (fig. 18) of seven

segments. In the specimens at hand these segments are difficult to

discover, but in all of them VII seems to be extremely long, much
longer than that of the female. Segment II subpyriform, 0.045 mm.
long and armed with prominent spines; III subcylindric, 0.084 mm.
long, imbricated and armed with several faint, transverse sensoria

and a distal fringed sensorium with a central process. Segments IV,

V, and VI each about 0.012 mm. long, almost globose on account of

their shortness. Segment VII tapering distally, 0.18 mm. long,

armed with a number of minute transverse sensoria, and tipped

with a spine. Forewing with markings similar to those of the female,

length about 0.89 mm., width about 0.37 mm.; hind wing about 0.72

mm. long, with a red spot similar to that of the female. Hind tibiae

0.24 mm. long; hind tarsus, proximal segment 0.066 mm., distal 0.06

mm. Foot (fig. 17) with an acute central paronychium, which is

armed near its basal portion with a rather prominent spine. Claspers

(fig. 14) 0.12 mm. long and 0.066 mm. broad at the base, tapering,

with distinctly curved tips and each armed on its inner margin with

a few spines; penis bulbous at the base, not as long as the claspers,

and upcurved.

Described from pupa cases on leaves, and other stages in balsam

mounts.

Type.—C&t. No. 19061, U.S.N.M.

ALEUROLOBUS SETIGERUS, new species.

Plate 45, figs. 1-6.

Three collections made by Mr. A. Rutherford at Peradeniya, Ceylon,

represent this species. The first was taken on HarpuUia pendula,

July 7, 1913, the second on an unknown host, July 25, 1913, and the

third on HarpuUia, September 7, 1913. The species is easily sepa-

rated from all others in the genus by the row of prominent spines on

the submarginal area of the pupa case.

Pupa case (fig. 1).—Size, 1.2 by 0.96 mm.; shape broadly eUip-

tioal, in this respect resembhng taonahae; color black, under the

microscope dark brown, with the suture separating the dorsal disk

and submarginal area, the eyespots, and the bases of the spines trans-

parent yellowish. Dorsum with the abdominal segments distinctly

marked and with a broad rachis-structure on the median area

quite similar to that found in solitarius. The dorsal disk is armed
with four pairs of rather long spines, three of which pairs are on the

thorax and one pair on the abdomen. The submarginal area (fig. 3)
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is broad and marked with a series of suture-like lines extending

mesad, which lines arc puckered about the base of each spme. These

spines are prominent, extendmg beyond the margin of the case, are

yeUow in color, and are situated in the middle of the submarginal

area, forming a row on each side of usually eight spines. Just within

the margin the submarginal area shows a band composed of minute,

closely placed, pore-hke structures, and mesad of these there is a

series of larger paired pores (fig. 6). The vasiform orifice (fig. 2)

is usual for the genus, but it and the operculum are quite acute

caudad. The arms of the trilobed area extending caudad from the

orifice are relatively short and are swollen near the caudal margin of

the case to mclude a pore-Uke structure on each side. The central

tooth of the caudal pore is a distinct piece and appears as if mosaic.

The channel leading from the pore to the caudal portion of the orifice

is corrugated. The thoracic pore (fig. 4) ends in a trilobed structure,

suggesting that of solitarius. It is nofc, however, so distinctly sepa-

rated from the submarginal area. The margin (fig. 3) is armed with

very flattened divisions which can scarcely be called teeth.

Adult.—Unknown.
Described from pupa cases in balsam mounts.

Type.—C&t. No. 19128, U.S.N.M.

ALEUROLOBUS SIMULUS (Peal).

Plate 46, figs. 1-14.

Aleurodes Simula Peal, Journ. Asiatic Soc. Bengal, vol. 72, pt. 2, 1903, No. 3,

p. 81.

We have not seen this species and it is with some hesitation that

we include it here. From the description and figures it seems to be

fairly closely related to flavus which undoubtedly falls within this

group. It should be noted, however, that the wing as given for

simulus is unmarked, a condition not met with in any of the other

species of this genus of which the adults are known, and the antenna

of the male is nearly twice as long as that of the female.

Egg.—Size, 0.2 mm. by 0.09 mm. Color, hght yellow when first

laid,^ afterwards turning brown. Peduncle about one-fourth length

of egg. Examined while still within the body of the female the eggs

are hght yellow. The peduncle is curved inwards and pressed

against the egg. Color of peduncle pmk; basal end of egg fairly

dark yellow.

Larva first stage.—Size, 0.25 mm. by 0.15 mm.
Shape elUptical. Color, semitransparent yellow; two yellow pig-

ment patches in center of abdominal region. There are a series of

34 long hairs right around margin. The four hairs furthest cephalad

are grouped in two pairs placed some distance apart. Of the six



374 PROCEEDINGS OP THE NATIONAL MUSEUM. vol.51.

hairs on caudal margin the inner pair long, the second pair short,

and the third pair long. The 24 other setae are shorter than the

long caudal setae; they are situated at equal distances apart on the

lateral margins, Vasiform orifice as in the pupa case, but the oper-

culum is larger proportionately, and the lateral margins of the orifice

are somewhat incurved posteriorly beyond the operculum. Eyes

maroon. Abdominal segments distinct. Antennae and legs present.

The artist has drawn the vasiform orifice as seen by liim through the

transparent body.

Larva second stage.—Size, 0.45 mm. by 0.32 mm.
Shape, eUiptical; color, yellow. Two yellow pigment patches in

center of abdominal region. Two curved hairs caudad on margin.

Vasiform orifice as in the pupa case, but the orifice is situated quite

close to the margin. Abdominal segments distinct. Eyes maroon.

A marginal fringe of stout, oyhndrical, waxy filaments which are

placed quite close together.

Larva third stage.—Size, 0.7 mm. by 0.5 mm.
Shape elliptical; margin at thorax angled shghtly outwards.

Dorsum almost flat. Color yellow. Two setae caudad, and two

setae placed caudolaterally on margm. A marginal fringe of stout,

cylindrical wax filaments. Eyes maroon. Abdominal segments dis-

tinct. Dorsum granular near margin. Margin broad, faintly de-

marcated mesad, and deeply striated radially. There is a distinct

yellow band extending from the posterior extremity of the vasiform

orifice caudad to margin. There are faint indications of the two

radial thoracic bands so conspicuous in the pupa. They end, as also

does the band extending caudad to margin, in five separate brown
horizontal pores which secrete a small quantity of brown wax.

Dorsum covered with a large number of extremely minute circular

pores.

Larva fourth stage.—Size, 1.25 mm. by 1 mm.
Similar to pupa case except in size; it is also flatter.

Puparium.—Size, 1.86 mm. by 1.52 mm.
Shape oval; anteriorly the thoracic margins angled outwards,

giving the anterior end a somewhat square appearance. Color bright

yellow. Dorsum at first somewhat flat, later turning fairly convex.

Three ridges on dorsum, two radiating from thorax to cephalo-

thoracic margins, and one from the posterior end of the vasiform

orifice caudad to margin. These ridges are dark yellow, blotched

with gray. They end marginally in five stout, distinct, brown pores,

which produce a small quantity of brown fluffy wax. Margin broad,

demarcated mesad by a fairly broad distinct white band, the inner

edge of which is dark brown. Margin with strongly marked radial

striations, the dorsum also marked around the central area, but the

markings are more granular than striated. A small quantity of
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short, stout, waxy filaments, produced from marginal pores, spaced

some distance apart. There are also a series of submarginal pores,

which produce finer and longer wax filaments. They are also spaced

some distance apart. There are two small slender setae on cephahc,

and two similar but smaller setae on lateral margins. The surface of

dorsum and especially of the margin covered with a very great

number of extremely minute circular pores, which tend to form de-

tached groups. These pores are also present over the radial patches^

but the grouping does not differ from the rest of the margin, the

pores not being arranged in any sort of pattern.

The margin of the pupa case turns quite white a short time before

the adult emerges. Vasiform orifice conical, apex pointing caudad.

Anterior margin flat. Lateral margins sloping inwards; the sloping

surface with six ridges on each side. Operculum rhomboidal; the

posterior margin somewhat incurved. The operculum extends to

about or a little beyond the center of the vasiform orifice. Surface

setose, color light brown. Lingula two-jointed, lower joint short,

stout. Upper joint club-shaped. The Ungula extends for one-tliird

its length beyond operculum; the surface setose, color brown.

Two long hairs spring from near the tip of the lingula and extend for

some distance beyond the vasiform orifice.

Pupa extracted from puparium.

Head fairly broad, color yellow; the oceUi lighter in color. Thorax

rather dark yellow, abdomen fight yellow. Eyes dark maroon.

Unfolded wings dark gray. Legs almost transparent, well formed,

setose. Sides of abdomen flattened and spread out. Abdominal

segments fairly distinct, but the vasiform orifice can not be made

out. Antennae not noticeable in the specimen examined. When
the adult emerges from the pupa case the dorsum sphts up not only

from the cephahc margin to thorax and across the thorax, but also

right round the inner edge of the margin so that in empty pupal

cases the anterior portion of the dorsum is usually missing. I have

observed no parasites on this species.

Adult female.—Length, 1.9 mm.; wing, size 1.9 mm, by 0,85 mm.
Body hght yellow; antennae and legs semitransparent white.

Tip of mentum gray, A lateral gray stripe on each side of the first

segment of the abdomen, and dorsally a rather broad diagonal gray

patch on each side of the same segment. Dorsally each abdominal

segment dark gray nearly the entire width of the body. An oval

gray plate situated on the dorsal surface of the last segment of the

abdomen. It incloses the vasiform orifice. Ventrally the abdomen

covered with fine short hairs. Body and legs covered with white

meal. Eyes renifonn, almost divided; color dark maroon. Wings

immaculate. Vasifonn orifice broadly conica\ the anterior edge

somewhat produced and with a flat indenture in the center. Oper-
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oulum cordate, apex pointing cephalad. Posterior margin incurved;

lateral margins dark and wavy. The operculum extends nearly the

whole length of the orifice, but is somewhat narrower. Color dark

gray. Lingula oyUndrical; it projects to the posterior edge of the

vasiform orifioe; end almost flat. Only the part which projects

beyond the operculum can be made out; color gray. Antennae,

length 0.5 mm. Formula (3, 6), (2, 4, 5), 7, 1. Joint 1, short, flat;

joint 2, subpyriform, about twice length of joint 1; joints 3 and 6,

equal m length, each about twice the length of joint 2; joints 4

and 5, each equal in length to joint 2; joint 7, short, thin, and tapering

to a point, about one-third length of joint 6,

Adult male.—Length, 1.7 mm.; wing, 1.5 mm by 0.77 mm.
Color, etc., much as in the female. The antennae, however, are

enormously developed, being proportionately about twice as long as

those in the female. Length, 0.9 mm. Formula, 5, 3, (6, 7,) 2, 4, 1.

Joint 5 is very long, being nearly equal to all the others together.

Joint 1, short, flat; joint 2, subpyriform, twice length of joint 1;

joint 3, fairly long, one and a half times length of joint 2; joint 4,

short, less than half the length of joint 3; joint 5, long, ahnost equal

to all the other joints together; joints 6 and 7 equal, together about

equal to joints 3 and 4. The antennae are heavily ringed, and it is

extremely difficult to make out the joints. The under surface of the

abdomen covered with a large quantity of white fluff.

This species occurs in great abundance on the Simul tree {Bombyx

malaharicum) in Calcutta. The leaves are thickly covered with the

insect. They become yellow and spotted wherever an insect is

attached and are ultimately killed. Superficially the insect some-

what resembles A. eugeniae Maskell. There are the same radiating

dorsal patches and the dorsum is similarly striated. They differ,

however, in the shape of the pupa case and the shape of the vasiform

orifice. A. simula has a slight marginal fringe and there are four

setae on the margin. The radiating dorsal patches are quite different

in the two insects. In A. simula these patches are not formed by
closely apposed pores, but are yellow bands striated with gray. The
thoracic radial patches are also true ridges, being elevated above the

surface of the dorsum. All three patches in this species end not in a

single aperture or pore opening dorsally, but in five stout brown

horizontal pores, which secrete a small quantity of fluffy brown wax.

The dorsum in this species is covered with a large number of ex-

tremely minute circular pores; the margin is also broad and clearly

defined.

Mr. Maskell was mistaken in assmning that the three radial patches

were sufficient evidence to prove the close relationship of A. eugeniae

and A. eugeniae, var. aurantii. As a matter of fact, many of the

Indian Aleurodidae possess this characteristic, however widely differ-

ent they may otherwise be. (Peal.)
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ALEUROLOBUS SOLITARIUS, new species.

Plate 47, figs. 8-13.

This species is of special interest as coming from the United States.

Other members of the genus, it will be remembered, come from the

Orient. Our material of soUtarius, though limited to three examples

of pupa cases in balsam mounts and one pupa case on leaf, is sufficient

to warrant its description, as its characteristics are distinct. The

specimens were received from H. O. Woodworth, October 17, 1901,

and were sent from Champaign, Illinois, where they were supposedly

collected. The host is red-bud, Cercis canadensis.

Pupa case (fig, 8).—Size about 1,4 by 1 mm., elliptical in shape,

very dark brown to blackish in color under transmitted light. Body

segments lighter and quite distinct. The transparent lunar eye-

spots noted in other dark-colored forms of this genus are in this species

not discernible. Dorsal and submarginal areas distinctly demarked

by a suture extending all around the case. On dorsal disk are a few

transparent dots, as indicated in the illustration. The setae and

their arrangement can not be satisfactorily determined in the speci-

mens in hand, due to their dark color, but these are probably placed

in the normal way for related forms, as marlatti. Vasiform orifice

(fig. 12) triangular in outhne, with the surrounding lobed area typical

of the genus. The operculum corresponds in shape to the outline of

orifice, which it nearly fills. The Hngula is not observable through

the dense brown operculum.

The submarginal area is quite distinct as a fluted zone all around

the case. The margin is very faintly beaded by the ends of the wax

tubes, the sutures between which near the margin are distinct, but

are more or less anastomosed mesad (fig. 13). The marginal area

shows many minute transparent dots like those present on the dorsal

area. The tracheal pores on margin of case are indicated by a

bilobed or trilobed structure (figs. 9, 10, and 11) which is distinct

from the tracheal pores in other species of the genus thus far seen.

On the leaf the pupa case appears dense black in color. There is a

fringe all around of glassy wax tubes, compact basally and spreading

by groups distad. These rods have a length of about one-half of

width of pupa case. Dorsal area more or less covered with scales

or plates of wax of general color of marginal fringe.

Adults.—Unknown.
Type.—Csit. No. 19103, U.S.N.M.

ALEUROLOBUS TAONABAE (Kuwana).

Plate 47, figs. 1-7.

Aleurolobus taonabae Kuwana, Pomona Journ. Ent., vol. 3, 1911, p. 623.

Egg (fig. 1).—Size 0.16 by 0.99 mm,, elliptical, pointed at distal

end; pale yellow in color; stalk very short, dark brown. (We
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notice that some of the eggs in the paratype material have a reticulate

structure of wax, which mostly disappears when mounted in xylol

balsam.)

Larva, first instar (fig. 2).—Length 0.03 mm., form elhptical;

color pale brownish; eyespots purphsh brown, and the vasiform

orifice a darker brown than the remainder of larva. On the dorsum
the abdominal segments are distinct. There is a pair of minute
setae bordering the vasiform orifice, and there are two pairs of very

long curved spines situated on tubercles, one pair on the cephaUc
extremity, just cephalad of the eyespots, and the other on the middle

of the larva. The margin (fig. 3) is very minutely toothed, the teeth

being rounded at their tips. There are 15 pairs of marginal hairs

observable on the paratype specimens, though these are in such a

condition that c'iher hairs may be present and not visible. Of the

marginal hairs the caudal pair is long and the third caudal pair

extremely so. The others are nearly uniform in length. The vasi-

form orifice (fig. 4) is nearly triangular Avith the caudal extremity

rounded. The operculum is rectangular and about half fiUs the

orifice. The lingula is elongate, extends nearly to the caudal

extremity of the orifice, and its tip is setose.

Pupa case (fig. 5).—Length about 1.28 mm., width 1.12 mm., in

broad specimens. There is considerable variation in the relative

lengths and widths in different specimens ; some look rather long and
narrow, while others are nearly as broad as long. Color of case by
transmitted light very dark brown to black. There is a distinct

broad marginal rim evenly marked off from the central dorsal disk.

This central dorsal area is divided into two parts: First, a central

area with very little sculpturing, on which the abdominal segments

are distinctly visible; and, secondly, a subdorsal area forming a band
all around, but narrowing at each extremity. This is covered with

numerous irregular corrugations, and the sutures of the abdominal
segments are not visible upon it. The transparent eyespots are more
or less crescent shaped and are located within the subdorsal area.

There are also upon the dorsum many minute transparent circular

pore-Hke places arranged in irregular or broken rings about the case.

There seem to be two rows of these on each side of the middle dorsal

area and one row on the subdorsal area. The vasiform orifice (fig. 6)

is somewhat triangular and longer than broad. The operculum is of

a similar shape and fills about two-thirds of the orifice. The inner

membrane is reticulate as shown in the figure. The orifice is sur-

rounded by an area similar to that present in the other species of

the group, consistmg of a cephalic and two lateral lobes wliich form
a channel caudad. The marginal rim (fig. 7) is irregidarly divided

by a large number of sutures extending mesad on the submarginal
area. The outer extremities of these form shallow rounded teeth on
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the margin. There is a pair of small setae on the cephalic margin

at about the same distance from the median line as the eyespots and
a similar pair of latero-caudal setae. We have been unable to find

any caudal setae similar to those present in the related species,

though these may normally be present and not observable in the speci-

mens we have been able to study. On the leaf we have only two
specimens. These do not show any secretion from marginal wax
tubes, as stated by Kuwana, and it has doubtless been broken off

in our material.

Paratype material of eggs, larvae, and pupa cases studied in balsam
mounts.

Type.—C&i. No. 19107, U.S.N.M.

This species is closely allied to marlatti, but differs m markings of

wings of adult and in markings of pupa case. It occurs on grape

in Okoga and on grape and Taonaba japonica Szyszylowicz in Tokio.

Genus ALEUROPARADOXUS Quaintance and Baker.

AUuroparadoxus Quaintance and Baker, Tech. Ser. 27, pt. 2, Bur. Ent. U. S.

Dept. Agr., 1914, p. 104.

Pupa case medium in size, elliptic in outline, margin toothed,

the wax tubes only moderately developed; submarginal area not sepa-

rated from dorsal disk; just within margin a series of papilla-like

pores and dorsum with numerous irregular shaped pores; tracheal

folds present, terminating on margin in a comb of teeth; wax secre-

tion brittle glass-like rods from the submarginal papillae and usually

a secretion from the dorsal pores. Vasiform orifice subcordate or tri-

angular, the operculum similar in outline, obscuring the lingula.

Adult with a single flexure in radial sector of forewing and no

spur of media. Antennae seven-segmented, IV the longest; distal

segments subequal. Sexes nearly equal in size.

Type.—AUuroparadoxus iridescens (Bemis)

.

KEY TO SPECIES OF ALEUROPARADOXUS.

1. Median dorsal ridge of abdomen with a double row of large pore-like structures,

two on each abdominal segment iridescens.

2. Median dorsal ridge with a row of small pore-Uke structures, 3 to 5 close together

on each abdominal segment punctatus.

ALEUROPARADOXUS IRIDESCENS (Bemis).

Plate 48, fig. 1.

Aleyrodes iridescens Bemis, Proc. U. S. Nat. Mus., vol. 27, 1914, p. 487.

This species has been rather fully described by Bemis. A few

details of structure may be added in order to separate iridescens

from closely related forms. The submarginal papiUae are about

0.03 mm. long and form a very even row. The pore-hke structures
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on the dorsum of case are about 0.32 mm. in diameter and are

arranged as shown in the figure. Those forming the row of six on
the abdomen between the submarginal row of papillae and the

double median row are about 0.16 mm. from the outer pores of the

double median row. A channel extends from the vasiform orifice

to the margin of the case. On either side of the channel is a thickened

wrinkled lobe-like ridge between the orifice and the margin.

We have specimens taken on ArctostapJiylos species, near Camp
Rincon, San Gabriel Mountains, California, July 4, 1911, by P. H.
Timberlake. These specimens show some differences from the

paratypes mentioned above. The most noticeable difference is in the

submarginal papillae, which are elongate in these specimens and
measure about 0.048 mm. The pores also are somewhat larger.

Paratype.—Cat. No. 7084, U.S.N.M.

ALEUROPARADOXUS PUNCTATUS, new species.

Plate 48, fig. 2.

Two collections of this species are in the Bureau of Entomology.

Q. No. 1980 was taken on Liihraea caustica, at Santiago, Chile, by
Manuel J. Rivera, October 25, 1905, and Q. No. 8821 was taken on
Quillaja sapororia and sent from the same city by Carlos E. Porter

in March, 1905.

Pupa case.—Size 1.44 mm. by 1.12 mm., subelliptical, broadly

rounded at the ends. The margin of the dorsal disk shows a very

irregular, somewhat thickened Une. The median dorsal abdominal

ridge is armed on each segment with three to five irregular pore-like

areas, which are usually crowded together. These are much smaller

than the corresponding ones in iridescens. The transverse cephalic

row of pore-hke areas upon the thorax consists of sometimes as

many as 18. On the submarginal area of the abdomen some dis-

tance mesad and often occupying a part of the margin of the dorsal

disk there is an irregular row of minute pore-like areas. This row
is most often of three pores in thickness, but often is only a single

irregular row. Sometimes it is scarcely visible at all. The pores

forming this row are much smaller than those present on the similar

region of iridescens. The papillae-like structures forming a row
about the case just within the margin are in this species short, ex-

tending mesad only about 0.016 mm., but the suture-like markings
between them extend considerably farther mesad. In iridescens, on
the other hand, the sutures between the papillae extend scarcely

mesad of the papillae themselves. Comb of the thoracic tracheal

fold very similar to that of iridescens, consisting of three teeth.

Vasiform orifice typical for the genus, about 0.112 mm. by 0.096 mm.
in size and about 0.128 mm. from caudal margin. There is a channel
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extending from the caudal edge of the orifice to the margin of the

case. The thickened area on either side of this channel ends on the

margin in two narrow irregular lobes. These differ from the corre-

sponding lobes of iridescens in extending to the margin or a Uttle

beyond it. The color under the microscope is a very dark brown.

On the leaf the pupae appear as black disks without waxy secre-

tion, excepting short pencils of wax from the pores of the tracheal

folds.

Adults.—Unknown.
Described from pupa oases in balsam mounts and upon the foliage.

Type.—Cat. No. 20205, U.S.N.M.

Genus ALEUROPLATUS Quaintance and Baker.

Aleuroplatus, Quaintance and Baker, Tech. Ser. 27, pt. 2, Bur. Ent. U. S.

Dept. Agr., 1914, p. 98.

Pupa case usually flat, elUptical, oval, or subcircular in outline,

often notched on cephalo-lateral margins ; some species are elongate

;

color varying from a transparent yellowish or whitish to black, but

mostly dark brown; many species variously dotted with darker

markings; margin toothed, wax tubes moderately developed, inci-

sions shallow; thoracic and caudal tracheal folds present and in

most cases plainly visible and ending on the margin in a distinctly

differentiated comb of teeth from which arise pencils of waxy secre-

tion, differing from the more or less amorphous secretion of wax

surrounding the case, secreted by the marginal wax tubes. Dorsum

with the disk not separated from the submarginal area and without

prominent pores or papillae, though usually with a number of minute

clear pores. (In rare exceptions there are many wax pores.) Vasi-

form orifice small, transverse, rounded, or elongate, the inner margin

rarely armed with teeth; operculum filUng from a third to all of the

orifice and obscuring the lingula.

Adults with wings unmarked, clouded, or spotted; the radial sector

of forewing with a single flexure; no spur of the media, but the

cubitus faintly indicated. Antennae of seven segments, segment

III the longest; the other distal ones subequal, with IV, however,

usually the shortest. Claspers of male considerably curved at their

distal extremities and possessing a number of prominent spines.

Proximad of the distal spur of each clasper there is either a lobed

structure or other smaller spurs.

Type.—Aleuroplatus quercus-aquaticae (Quaintance).

KEY TO SUBGENERA OF THE GENUS ALEUROPLATUS.

1. Vasiform orifice not armed with teeth on its inner caudo-lateral margin.

Subgenus Aleuroplatus.

2. Vaaiform orifice armed with teeth on its inner caudo-lateral margin.

Subgenus Orchamus.
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Aleuroplatus, new subgenus.

Pupa case flat, elliptical, oval, or subcircular, thoracic tracheal

folds ending on margin of case in a comb of teeth; vasiform orifice

small, usually transversely elliptic and without teeth upon its inner

caudal and lateral margins.

Type.—Aleuroplatus (Aleuroplatus) quercus-aquaticae (Quaintance).

KEY TO SPECIES OP SUBGENUS ALEUROPLATUS.

1. Pupa case transparent whitish, never dark brown or black 2

Pupa case not transparent whitish, but dark brown to black 3

2. Marginal comb of thoracic fold very faint and composed of short rounded teeth.

ficus-rugosae.

Marginal comb of thoracic fold very distinct and composed of long narrow teeth.

transluddus.

3. Marginal comb of thoracic fold composed of distinct differentiated teeth 4

Marginal comb and thoracic fold either scarcely distinguishable or the teeth

similar to marginal teeth 8

4. Marginal comb of thoracic fold composed of one prominent tooth at base of

prominent incision in the margin of case incisus.

Marginal comb composed of more than one prominent tooth 5

5. Marginal comb of thoracic fold composed of two prominent teeth gelatinosus.

Marginal comb of thoracic fold composed of four or five rather prominent teeth. 6

6. Suture between thorax and abdomen curved cephalad on each side beyond the

third thoracic segment; body with moderately developed rhachis. .herhericolus.

Suture between thorax and abdomen not curved beyond the third thoracic seg-

ment; rhachis but little developed or absent 7

7. Abdominal segments distinct; teeth of thoracic comb with clear areas at base.

plumosus.

Abdominal segments faintly indicated and visible only on middle of dorsum;

teeth of thoracic comb without clear areas at base pictiniferus.

8. Marginal comb of thoracic fold distinguishable, but the teeth little differentiated

from adjacent marginal teeth 9

Marginal comb and thoracic fold scarcely distinguishable 14

9. Size very large, over 2.25 mm. long; dorsum with very distinct rhachis.

sculpturatus.

Size medium, or small, less than 1.5 mm. long 10

10. Dorsum somewhat arched possessing distinct rhachis cockerelli.

Dorsum flat, without rhachis 11

11. Suture between thorax and abdomen curved cephalad much beyond the third

thoracic segment 12

Suture not curved cephalad beyond or but slightly beyond the third thoracic

segment 13

12. Thorax with two pairs of rather long dorsal spines validus.

Thorax without such spines quercus-aquaticae.

13. Suture curved slightly beyond third thoracic segment; color varying in different

specimens from a yellow to a smoky brown, some individuals with a yellow

submarginal area and a more or less completely brown disk variegatus.

Suture not curved beyond third thoracic segment; color uniform brown . .cococolus.

14. Shape elongate oval, greatest width across thorax ovatus.

Shape nearly elliptical or oval with greatest width across the abdomen 15
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15. Shape nearly elliptical, not broader at one end than at the other; no distinct

eye spots present, margin irregular, a submarginal row of small pores pres-

ent myricae.

Shape oval, the greatest width across the abdomen, the reverse of ovatus; dorsum
with a submarginal row of small pores 16

16. Eye spots of pupa case absent; vasiform orifice elongate, the operculum filling

less than cephalic half; submarginal row of pores about 0.016 mm. from
margin coronatus.

Eye spots of pupa case present; vasiform orifice of medimn length, with the

operculum almost filling it 17

17. Eye spots reniform, moderately large; area between submarginal rows of pores

and margin of case not reticulate, this row of pores about 0.03 mm. from the

margin oculireniformis.

Eye spots circular; area between the submarginal row of pores and margin of

case reticulate 18

18. Eye spots extremely minute and situated on the same line with the submarginal

row of pores; the pores alternating with one another to form a zigzag row

around the case; row about 0.048 mm. from margin oculiminutus.

Eye spots moderate in size, not situated in the same line with the submarginal

row of pores, but more mesad; pores of submarginal row not zigzag, but forming

an even row about 0.064 mm. from the margin vinsonioides.

ALEUROPLATUS (ALEUROPLATUS) BERBERICOLUS, new species.

Plate 50, fig. 1; plate 49, figa. 1-4.

On January 27, 1908, J. W. Cockle collected pupa cases of this

species at Kaslo, British Columbia, on Berheris aquifolium. Later

collections by Mr. Cockle from the same plant proved to represent

other species, and adults supposed to be those of herhericolus, and

taken at another time, are those of a species of Aleyrodes. Speci-

mens of herhericolus are also in the collection from Mexico City,

collector and date unknown, and from Toluca, Mexico, on Hex,

collected June 24, 1897, by A. Koebele.

Pujm case (pi. 50, fig. 1).—Size 0.88 by 0.656 mm. Shape elhp-

tical, constricted across the thoracic folds. Dorsum with the

abdominal segments quite distinct, thorax with a more or less

defined arrow-shaped structure resembling that found in the genus

Aleurotraclielus. Suture separating the thorax and abdomen curved

ceplialad beyond the third thoracic segment. Lateral margins of the

abdominal segments on the median dorsal area marked witli many
minute, dark, pore-hke spots. These sometimes extend in a row

across the edges of the segments. Margin (pi. 49, fig. 1) composed

of evenly romided, moderately shallow teeth from which there extend

mesad suture-hke markings. Thoracic tracheal comb (pi. 49, fig. 2)

composed of three or four ratlier prominent teeth with serrate mar-

gins; caudal comb similar. Submarginal and subdorsal areas with

irregularly scattered minute pore-like structures. Vasiform orifice

(pi. 49, fig. 3) subcircular in outline with the margins thickened;

operculum filling about half the orifice, subtriangular in shape, though
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broad and rounded at the apex. The entire orifice is covered on its

upper surface with a membrane, the opening in which is smaller than
the orifice itself. Color of case yellowish brown, with the median
portions darker brown. Eyespots purpUsh. The case is closely

appressed to the leaf and surrounded with a rather narrow glossy

wax fringe, in which may be distinguished the pencils of white wax
from the thoracic and caudal combs; the marginal area is dark
brown and the dorsal disk very dark brown or black. The disk shows
a longitudinal keel, and the body segments are quite distinct.

Adults.—Unknown

.

Described from pupa cases in balsam moimts. Type lot from
Kaslo, British Columbia.

Type.—Cat. No. 19192, U.S.N.M.

ALEUROPLATUS (ALEUROPLATUS) COCKERELLI (Ihering).

Plate 50, fig. 2; plate 49, figs. 5-6.

Aleurodes cockerelli Ihering, Rev. Mus. Paulista, vol. 2, 1897, p. 393.

Paratype material of this species in the collection of the Bureau of

Entomology is composed of pupa cases only.

The description given by Hempel ^ and cited under this species by
Kirkaldy in his catalogue of the family refers to quite another insect,

Dialeurodicus cockerelli Quaintance.

Pupa case (pi. 50, fig. 2).—Size 1.36 by 1.056 mm. Shape oval,

with cephahc portion the narrower. (The figure given by Ihering
shows the cephalic and caudal portions equally broad. Our speci-

mens, however, are not so shaped.) Dorsum with a distinct rhachis,

the segments of the abdomen extending out from it as prominent
ridges. Submarginal area with a few small, clear, circular, pore-hke
areas. Vasiform orifice (pi. 49, fig. 6) somewhat longer than that
shown for the type and with the membrane on the iimer latero-caudal

part sometimes thrown into minute folds. Margin with distinct

and, for the genus, rather prominent teeth, between wliich minute ones
are often situated. Thoracic pores ending on margin in an even
comb of usually four closely placed teeth (pi. 49, fig. 5). Color on
the leaf brownish black; under the microscope, dark brown.
In the development of the rhachis cockerelli approaches sculpturatus,

but the rhachis is not so well developed as in that species, nor is the
pupa case so large or of the same shape.

Adults.—Unknown

.

Paratype.—Qui. No. 20191, U.S.N.M.

1 Ann. Mag. Nat. Hist., vol. 8, p. 387.
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ALEUROPLATUS (ALEUROPLATUS) COCOCOLUS. new species.

Plate 51, fig. 1; plate 49, figs. 7-10.

Specimens of this form are in the collection of the Bureau of

Entomology, as follows:

Locality.
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in the larva, but seemingly lacking the thick tapering spines. Margin
composed of moderately sized teeth which are serrate; from these

there extends mesad a series of irregular suture-like markings, which,

however, do not extend so far as in variegatus. There is, on the

other hand, the same thickened area mesad of the marginal comb of

the thorax, and it is covered with the same minute circular markings,

but these also extend mesad from it. A similar thickened area and
a similar row of markings are found caudad of the vasiform orifice.

Latero-cephalad of the orifice there is a pair of rather short spines.

The orifice itself (pi. 49, fig. 8) is subcircular in outUne, tliickened

latero-caudad; the operculum nearly fills the orifice and is striate

above.

On leaf the case is jet black and surrounded by a conspicuous

fringe of dirty white or yellowish wax, amorphous basally in the

more mature specimens, but with numerous lighter pencils or

threads of wax radiating from the case, extending well beyond the

amorphous portion. In less advanced pupa cases the amorphous
basal wax is mostly absent, and the radiating wax pencils are very

conspicuous.

Adult female.—The fragmentary condition of the available speci-

mens of the female will not permit of a good description. They are

yellow in color with dark brown eyes and unmarked udngs. The
body is about 0.8 mm. long and the forewings measure about 1.04

mm. in length.

Ad^dt male.—Unknown.
Described from eggs, larvae, pupa cases, and fragmentary females

in balsam mounts.

Type.—Csit. No. 19193, U.S.N.M.

The specimens on Eugenia micJielii are somewhat lighter than
typical, have a slightly more pronounced constriction across the

thoracic folds, and the abdominal segments are not so distinct.

ALEUROPLATUS (ALEUROPLATUS) CORONATUS (Quaiirtance).

Plate 51, fig. 2; plate 49, figs. 11, 12.

Aleurodes coronata Quaintance, U. S. Dept. Agr., Div. Ent., Tech. Ser. 8, 1900,

p. 22.

Aleyrodes coronatus Bemis, Proc. U. S. Nat. Mus., vol. 27, 1904, p. 497.

This species is present in the Bureau of Entomology collection as

follows

:

Date.
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Pupa case (pi. 51, fig. 2).—This species has been fully described

by Qiiaintance and by Bemis. The minute pore-like structures

forming a submargmal row (pi. 49, fig. 11) as in the species related

to coronatus are quite similar to those met with in vinsonioides,

oculireniformis, and oculiminutus. On the mesal portion of the

abdomen of coronatus there is usually but one row of pores on each

side, and not three rows as in the species just mentioned. On the

thoracic region these pores are quite scarce in coronatus, whereas

they are numerous on the other species mentioned. The eyespots

also are not clear, transparent areas as in the related species, but

are pigmented and usually dark brown in color. The comb of teeth

on the margin of case, at the extremity of the thoracic folds, is not

distinct. The vasiform orifice (pi. 49, fig. 12) is unusual. It is

very elongate, and the operculum is exceptionally small, filling not

half of the orifice.

Type.—C&t. No. 4238, U.S.N.M.

ALEUROPLATUS EURYAE (Kuwana).

This species was included in the genus Aleuroplatus in the writers

Classification of the Aleyrodidae,^ It shows considerable variation

from the type, and a study of three undescribed species undoubtedly

closely related to eurijae leads us to beheve that these four species

belong to a distinct genus. Euryae is, therefore, not here considered

with the species of Aleuroplatus.

ALEUROPLATUS (ALEUROPLATUS) FICUS-RUGOSAE, new species.

Plate 49, figs. 13-16.

Only one collection of this species is at hand. It was taken on

Ficus rugosa at the Royal Botanic Gardens, Calcutta, India, by R. S.

Woglum, December, 1910. The pupa case is very like that of species

of Dialeurodes.

Pupa case (pi. 49, fig. 13).—Size 1.6 by 1.32 mm. Shape

eUiptical, very sUghtly narrower on the thoracic portion. Dorsum

sfightly rounded, segmentation scarcely distinguishable, margin with-

out teeth, but with a number of suture-Uke markings extendmg

mesad. Thoracic tracheal fold very faintly visible (pi. 49, fig. 16),

armed on the margin of case with four or five evenly rounded teeth

and showing minute circular markings along the fold. Vasiform

orifice (pi. 49, fig. 14) very minute, wider than long, and nearly filled

with the operculum. The distal extremity of the Ungula is exposed.

Caudal tracheal fold (pi. 49, fig. 15) similar to those of the thorax,

but broadening toward the vasiform orifice and forming an urn-

1 Tech. Ser. 27, Pt. 2, Bur. Ent. U. S. Dept. Agr., 1914, p. 98.
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shaped structure. Near the caudal margin there are two rather dis-

tinct lobes which partially inclose the fold. Color 3'ellow.

Adults.—Unknown

.

Described from pupa cases in balsam mounts.

Type.—Cat. No. 19194, U.S.N.M.

ALEUROPLATUS (ALEUROPLATUS) GELATINOSUS (Cockerell).

Plate 52, fig. 1; plate 49, figs. 17-19.

Aleurodes geJatinosus Cockerell, Can. Ent., vol. 30, 1898, p. 264.

Aleyrodes gelatinosus Cockerell, Bemis, Proc. U. S. Nat. Mus., vol. 27, 1904,

p. 502.

This species was described by Cockerell, and the different stages

were described by Bemis, Several details may here be added:

Pwpa case (pi. 52, fig. 1).—The suture separating the thorax and

abdomen is curved cephalad to, or perhaps a httle beyond, the third

thoracic segment. On each of the two caudal segments of the thorax

there is a pair of prominent spines situated on tubercles. On the

cephahc part of the thorax about on the region where the eyespots

are usually located is a pair of tubercles similar to those on which the

spines just mentioned are situated. The thoracic tracheal folds are

evident and the comb (pi. 49, fig. 17) consists of two prominent

teeth with serrate margins, and differing somewhat from the caudal

comb (pi. 49, fig. 18). The vasiform orifice (pi. 49, fig. 19) is

subcircular in outUne with the margin tliickened. The operculum

fills about half the orifice and the upper surface of the latter is covered

with a membrane similar to that found in herhericolus and ovatus.

On the leaf the case appears jet black and is surrounded with a

conspicuous copious secretion of gelatinous, yellowish wax.

Adults.—Unknown.
Type.—C&t. No. 8998, U.S.N.M.

ALEUROPLATUS (ALEUROPLATUS) INCISUS, new species.

Plate 52, fig. 2; plate 49, figs. 20-21.

The bureau collection contains four lots of this species as follows

:

Locality.
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Of these collections Quaintance No. 6752 has been selected as the

type lot on account of the abundance of the material. The species

is very striking on account of the large, sohtary, indented tooth

(comb) of the thoracic and caudal folds and on this account is very

easily separated from others in the genus.

Pupa case (pi. 52, fig. 2).—Size 1.36 by 1.04 mm. Color dark

brown to black; under the microscope dark brown with median

darker pigmentation. The general appearance of dorsum under the

microscope is quite similar to that of coronatus, owing to the median

dark pigmentation. The margin is composed of moderate sized,

evenly rounded teeth and from these flutings extend for a short dis-

tance mesad. At the base of these flutings there is a row of minute

pores similar to those met with in several other members of the genus.

The abdominal segments are distinct only on the median dorsal area

and each segment possesses a transverse row of pores. The suture

separating the thorax and abdomen is short, not extending on each

side much more than halfway to the margin ; it is very little if at all

curved cephalad. The thoracic and caudal tracheal folds are armed

at their extremities with a prominent elongate tooth (pi. 49, fig. 20)

and this is situated within a distinct sinus. The latero-caudal setae

are long. The vasiform orifice (pi. 49, fig. 21) is subcircular in out-

Hne with the inner rim thickened caudad, and seemingly lobed; it is

nearly filled by the operculum. In some specimens the transverse

row of pores on the abdominal segments are not visible and in others

the thoracic area is covered with many minute pores.

Adults.—Unknown.
Described from pupa cases in balsam mounts and dry upon the

foliage.

Eggs and a few larvae are present in the material, but as other

species are also present it is doubtful to which species they belong.

Type.—Cut. No. 19196, U.S.N.M.

ALEUROPLATUS (ALEUROPLATUS) MYRICAE, new species.

Plate 54, fig. 1; plate 53, figs. 1-4.

Specimens of this species were taken by the senior author at Griffin,

Georgia, April 25, 1899. They were Uving on a plant believed to be a

species of Myrica.

Pupa case (pi. 54, fig. 1.).—Size 0.832 by 0.512 mm. Shape

nearly elliptical; dorsum somewhat evenly arched ; suture separating

the thorax and abdomen very httle curved cephalad. Margin (pi. 53,

fig. 4) composed of shallow rounded teeth, but somewhat u-regular,

several teeth or groups of teeth being extended farther than the

others. Just within the margin there is a row of minute pore-like

structures not unhke those of coronatus and related species. Ab-
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dominal segments distinct on the median portion of the abdomen.
Vasiform orifice (pi. 53, fig. 3) subcircular in some specimens, in others

elongate, the rim thickened, particularly on the caudal margin. Oper-
culum about half filhng the orifice in some specimens, but in those
with the more elongate orifice, it is smaller; caudal spines very stout.

Thoracic and tracheal folds scarcely distinguishable and not armed
on margin with any special comb.
Adult male.—Color yellow, shaded with brown; eyes dark brown,

wings m balsam mounts transparent. Antennae (pi. 53, fig. 2) im-
bricated, segment III with a circular distal sensorium, and armed
with a long spine. In some specimens the spine is absent. Segments
IV to VII imbricated; V and VII each with a distal sensorium. Pro-
portions of the segments as follows: I, 0.064 mm.; VI, 0.09 mm.;
VII, 0.09 mm. Claspers (pi. 53, fig. 1) 0.112 mm. long, romided at

the distal extremity, and acute. Just within the distal spur there is a
bilobed structure, which sometimes shows a smaU third lobe on the
proximal part; spines few and prominent. Length of forewing 0.88
mm., length of body from vertex to tip of claspers about 0.96 mm.
On the leaf the case appears jet black, convex, and without waxy

secretion.

Adultfemale.—Similar in color to the male, but larger. Distal
segment of antennae armed with a prominent spine on its proximal
third and that part of the segment distad to this tapering. Size varia-

ble, from 0.96 to 1.44 mm. Forewings from 0.96 to 1.2 mm.
Described from pupa cases, males and females in balsam mounts,

and pupa cases on foliage.

Type.—Cat. No. 19198, U.S.N.M.

ALEUBOPLATUS (ALEUROPLATUS) OCULIMINUTUS. new species.

Plate 54, fig. 2; plate 63, figs. 5-7.

Specimens of this species were received from Mr. F. W. Urich,
April, 1913, and were taken on Ficus species C'metapel") in Trinidad.
This is the only collection of the species that we have.

Pupa case (pi. 54, fig. 2).—Size 0.832 by 0.672 mm.; shape
oval, broadest across the abdomen. Suture separatmg the thorax
and abdomen not distinct. Sutures marking off the abdommal
segments very faint, not darkened in color as are those of related
species. Color black; margin of case (pi. 53, fig. 5) with evenly
roimded shallow teeth, each tooth with a clear pore at its base. About
0.48 mm. from the margin of case there is a submarginal row of smaU
pores. These are arranged alternately, forming a zigzag row around
the case. Between this row and the margin of the case there is a
checkered area somewhat similar to that found in vinsonioides, but
the present species shows at least two rows of inclosed areas and one
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row of open marginal areas, whereas vinsonioides shows only one row
of inclosed areas and one row of open marginal areas. On the dorsum
there are also otherminute pores arranged as shown in figure 5, plate 53.

The arrangement of these is very similar in oculiminutus, vinsonioides,

and oculireniformis. The eyespots are veryminute, about equal in size

to the pores of the submarginal area. The eyespots may be distin-

guished at once from the submarginal pores from the fact that they are

transparent, whereas the pores are not. They aremuch nearer the mar-
gin than is usual, being on the same line as the submarginal row of pores,

or even nearer the margin (pi. 53, fig. 5). The dorsmn, mesad of the
submarginal ring of pores, is without checkered markmgs. Vasiform
orifice (pi. 53, fig. 7) of about equal width and length, the operculum
filhng a httie more than half of it. Caudad of the orifice near the
margin of the case there is a pair of thick spines close together, and
the usual pair is present latero-cephalad of the orifice.

On the leaf the cases are shinmg black. There is no dorsal waxy
secretion, but there is an irregular white waxy marginal fringe. In
some specimens this mass fuses into a yeUow, semitransparent wax,
terminating on the periphery in numerous squarish teeth.

Adult female.—The females present are fragmentary and it is im-

possible to give from them a complete description. Color yellowish,

with yellowish or dusky shadings. Eyes dark brown. Forewings
with dusky brown markings as shown in figure 6, plate 53. Length
of forewing 0.88 mm. ; hind wing uniform dusky. The markings of

the forewing of this species are very similar to those of oculireniformis.

Adult male.—Unknown.
Described from pupa cases and females in balsam mounts and pupa

cases dry upon the foUage.

Tyi^e.—Csit. No. 19199, U.S.N.M.

ALEUROPLATUS (ALEUROPLATUS) OCULIRENIFORMIS. new species.

Plate 55, figs. 1-10.

One lot only of this species is in the bureau collection. It was
taken by F. Rocha at Ceara, Brazil, m January, 1906, on Passijlora.

Two other species are very closely related to the present one, namely
vinsonioides CockereU and oculiminutus. The separation of these

species is made on the pupa case, as adults of vinsonioides m the

collection are fragmentary females only.

Egg (pi. 55, fig. l).^^olor yeUow, in a few cases brownish;

shape oval with one side flattened ; stalk not exactly at the base, but

farther from the flattened than the rounded side of the egg. Surface

without apparent sculpturing; length 0.192 mm.
Pupa case (pi. 55, fig. 2).—Shape oval, broadest across abdo-

men. Size 0.912 by 0.72 mm.; some specimens smaller. Color

dense black, with eyespots sometimes showing a clear transparent
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area, while in other specimens these are brown in color. These eye-

spots are renifomi and are much larger than those of the two related

species (pi. 55, fig. 9). Margin (pi. 55, fig. 3) composed of closely

set and evenly rounded teeth, each one with a minute circular pore

at its base. Dorsum with many small circular pores arranged as

shown in the figure. The submarginal row of pores forms a fairly

even line around the case. That part of the dorsum between these

pores and the marginal teeth is not striate (pi. 55, fig. 3), though the

mesal portion of the dorsum is. Suture separating the thorax and

abdomen evenly rounded on each side. Vasiform orifice (pi. 55,

fig. 4) usual, longer than broad, and almost entirely fiUed by the

operculum. On the leaf the case is jet black and there is apparently

no waxy secretion of any kind.

Adult male.—Color yellowish or slightly brownish, with dusky

appendages and dark brown eyes. Eyes not divided, but the upper

and lower eyes joined by six or eight lenses in pairs or triplets

(pi. 55, fig. 8). Antemiae with proportions as sho's\Ti in figure 7,

plate 55; segment III imbricated and with two distal sensoria; each

of these is usually armed with a central process. Segment V with

a distal sensorium and segment VII with a sensorium near its middle.

Forewing with smoky brown markings, as indicated in the figure

(pi, 55, fig. 10). Hindwing uniform pale smoky. Claspers 0.128 mm.
long, shghtly curved, somewhat pubescent, and armed with a number

of stout spines, as shown in plate 55, figure 6; outer distal edge form-

ing a rather distinct prong, and the inner portion with a distinct

double lobe. Penis (pi. 55, fig. 5) with a distinct shoulder. Length

from vertex to tip of claspers 0.72 mm. to 1.04 mm.
Adult female.—Similar in general character to the male. Length

of antennae 0.396 mm. Average length from vertex to tip of cauda

0.92 mm. ; length of forewing about the same.

Described from males and females, pupa cases, and eggs in balsam

mounts.

Type.—Csit. No. 19200, U.S.N.M.

ALEUROPLATUS (ALEUROPLATUS) OVATUS, new species.

Plate 56, fig. 1; plate 53, figs. 8, 9.

One lot only of this species is in the collection. It was taken on

Berheris trifoliata at College Station, Texas, by Wilmon Newell, in

March, 1912.

Pupa case (pi. 56, fig. 1).—Size 0.96 by 0.624 mm. Shape oval,

broadest across the thorax; caudo-lateral margins more or less

straight. Abdominal segments distinct, reaching almost to the

margin. Suture separating the thorax and abdomen recurved

cephalad about on line with the third thoracic segment. Margin

composed of evenly rounded shallow teeth; comb of the thoracic
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folds scarcely separable from the adjacent teeth of the margin
(pi. 53, fig. 8). Vasiform orifice (pi. 53, fig. 9) subcircular in outline,

with the margin somewhat thickened, the operculum fiUing about
two-thirds of the orifice, which latter is covered with a membrane.
Color dark brown to black, darker across the sutures of the abdomen.
On the abdominal segments there are also minute, dark, pore-hke
markings. The developing eyes within the body are seen as large

black patches near the cephalic margin, and on some specimens there

are small yellowish semitransparent eyespots. Cephalad of the vasi-

form orifice there is a thickened area darker than that which sur-

rounds it.

On the leaf the case is surrounded with a copious secretion of

gelatinous, semitransparent wax. Around margin of case the wax
is whitish, and a pencil of white wax extends caudad from caudal end
of case.

Adults.—Unknown,
Described from pupa cases in balsam mounts.

Type.—C&t. No. 19201, U.S.N.M.

ALEUROPLATUS (AEEUROPLATUS) PECTINIFERUS, new species.

Plate 56, fig. 2; plate 53, figs. 10-14.

This species is in the collection of the Bureau of Entomology in

six different collections as follows:

Locality.
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Vasiform orifice (pi. 53, fig. 11) subcircular in outline, with the rim

somewhat thickened. The operculum is small and fills only about

the anterior third of it in some specimens, while in others it fills about

haK. It tapers caudad. The usual setae latero-cephalad of orifice

are absent. Color dark brown to black ; under the microscope vary-

ing shades of brown.

Adult male.—Color yellowish red, shaded with black; forewings

maculate as shown in plate 53, figure 14; hindwings unifoi-m pale

dusky; legs dusky, excepting the joints, which are yellowish; claspers

and tip of abdomen dusky. Eyes and tip of labium brown to black.

Antennae absent from the specimens in hand with the exception of

one antenna of one specimen. From this it is impossible to make out

the relative proportions of the segments, as the specimen is much
shrunken. The condition, however, is sufficient to make out that

many distinct transverse ring-like imbrications cover the segment.

The third segment possesses a long, stout spine. Each clasper

(pi. 53, fig. 12) is armed at its extremity with prong-like projections.

The two distal ones of these are rather long and acute, whereas the

more proximal one is short and conical. A number of spines are

present, and the clasper is minutely pubescent. The penis (pi. 53,

fig. 13) is enlarged at its distal extremity into a disk-like structure,

which seems to have an opening or depression within it. Length of

claspers 0.108 mm.; length of insect 0.8 mm.; length of forewing

0.64 mm.
Adult jemale.—Similar to the male; color of body almost wine

colored; costal margin of forewing distinctly wine colored. Length
of insect 0.88 mm. In some specimens the dark markings of the

wings are more extended than in the figure. Antennae absent from

all the specimens.

Described from pupa cases and males and females in balsam

mounts.

Type.—Cat. No. 19202, U.S.N.M.

ALEUROPLATUS (ALEUROPLATUS) PLUMOSUS (Quaintance).

Plate 57, fig. 1; plate 53, figs. 1,5-16.

Aleurodes plumosa Quaintance, Tech. Ser. 8, Div. Ent., U. S. Dept. Agr., 1900,

p. 33.

This species was described from Florida by the senior author and
was inadvertently included in Tetraleurodes by the present writers in

Classification of the Aleyrodidae.^ The species is very abundant on

cranberries, and many collections from these plants were received

from the late Dr. C. W. Hooker, taken at Cranmoor, Wisconsin, in

1910. In these collections a large percentage of the pupa cases

1 Bulletin 27, Tech. Ser. Bureau of Entomology.
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represent a species of Tetraleurodes. It is evident, however, that

these bear no relation to the present species. Specimens have been

received also from H. B. Scammell from New Egypt, New Jersey,

May 21, 1914, on cranberry, and from Pemberton, New Jersey, July

18, 1914, on blueberry.

Pupa case (pi. 57, fig. 1).—Size 0.96 by 0.704 mm. Shape oval,

narrowest across the thorax. Abdominal segments not distinctly

seen on account of the dark color, but in specimens which are suffi-

ciently clear they are seen to extend almost to the margin of the case.

Suture separating thorax and abdomen considerably curved cephalad,

but not past the third thoracic segment. Margin composed of

evenly rounded, very shallow teeth, from which suture-like markings

lead mesad and give the appearance of a pore-like structure. Thoracic

tracheal comb distinct; composed of usually four prominent teeth,

which are evenly rounded and have at their bases clear areas similar

to those at the base of the marginal teeth (pi. 53, fig. 15). Caudal

tracheal fold aimed with a comb similar to those on thoracic margin.

Vasiform orifice (pi. 53, fig. 16) elongate, with the rim much thickened,

the operculum filling about half the orifice. Setae latero-cephalad of

orifice and about halfway between orifice stout and long. Dorsum

with a few minute pores irregularly arranged. Transparent eyespots

absent; color dark brown to black.

Adult male.—Color yellow, shaded with reddish brown on the tho-

rax; eyes and tip of labium dark brown; wings transparent, the

costal margins yellowish. Antennae imbricated; segment III 0.128

mm.; segment IV 0.02 mm.; segment V 0.032 mm.; segment VI

0.046 mm.; segment VII 0.05 mm. Segment III is armed with a

distal, circular, fringed sensorium, and segment VII is armed near

its middle with a prominent spine which extends beyond the distal

extremity of the segment. Clasper 0.112 mm. long, slightly pubescent

distad, and armed with a few stout spines; distal spur of the claspers

acute, and just mesad of the spur is a double-lobed structure. Length

of insect from vertex to tip of claspers 1.152 mm.; length of fore-

wings 0.96 mm.
Adult Jemale.—SimilsiT to the male in general appearance. Much

larger than the female characterized in the original description.

Type.—Csit. No. 19195, U.S.N.M.

ALEUROPLATLIS (ALEUROPLATUS) QUERCUS-AQUATICAE (Quaintance).

Plate 57, fig. 2; plate 53, figs. 17, 18.

Aleurodes quercus-aquaticae Quaintance, Tech. Ser. 8, Div. Ent., U. S. Dept. Agr.,

1900, p. 35.

This species was fuUy described by Quaintance. Several species

of the genus are very closely related to it, especially validus, in which
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the suture separating the thorax and abdomen is similarly curved.

Quercus-aquaticae, however, has no dorsal spines on the thorax as has

validus, and the pupa case is more constricted across the thorax.

Pupa case (pi. 57, fig. 2).—Shape oval, quite distinctly con-

stricted across the thorax in the region of the thoracic folds. Suture

separating the thorax and abdomen curved cephalad and almost

reaching the margin of case on each side near the thoracic breathing

pore. Abdomen on the dorsal disk with two rows of small clear pores

at the lateral margins of the indications of segments. Lateral thoracic

and caudal breathing folds indicated by dark areas, the combs con-

sisting of usually four small, rounded teeth (pi. 53, fig. 17). Vasi-

form orifice (pi. 53, fig. 18) short and broad. Thorax with variable

pigmentation, but without distinct spines. Size variable, larger

specimens about 1.12 mm. long.

Type.—C&t. No. 14782, U.S.N.M.

ALEUROPLATUS (ALEUROPLATUS) SCULPTURATUS. new epecles.

Plate 58, fig. 1; plate 59, figs. 1-4.

This remarkable species was taken on Helicoma at Panama by Mr.

August Busck, April 5, 1911. It shows the most prominently devel-

oped rhachis in the genus, having this structure much more developed

than has cockerelli. The pupa case is also very large, being nearly

twice as long as in some other species of the genus.

Pupa case (pi. 58, fig. 1).—Size variable, about 2.4 by 1.76 mm.
Shape elliptical; dorsum arched and possessing a very distinct

rhachis, from which very prominent sutures extend laterad, marking

the abdominal segments, and from which a large expanded portion

extends cephalad. Color dark brown to black with this median area

of a bright yellow, sometimes shaded with brown. Margm (pi. 59,

fig. 2) composed of very shallow, evenly rounded teeth. From these

suture-like markings extend for a very short distance mesad. Within

these are three or four rows all around the case of small rounded

papiUa-hke pores, mesad of which there are no pores until the edge

of the rhachis is reached. On each side of the rhachis on most of

the abdominal segments there is a group of three or four small circular

pores (pi. 59, fig. 1), and a group of six or seven similar ones is situ-

ated on each side of the median line on the enlarged median thoracic

structure. Laterad of these there is a reniform thickening of the

integument. Thoracic tracheal folds evident, the combs bemg com-
posed usually of two teeth (pi. 59, fig. 4). Vasiform orifice (pi. 59,

fig. 3) broad and short, the operculum filling almost the entire ori-

fice. Setae usually found latero-cephalad of the orifice absent.

JlcZmZ^s .—Unknown

.

Described from pupa cases in balsam mounts.
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Type.—Cat. No. 19203, U.S.N.M.

This species is in many ways quite different from others in the

genus. The rows of papillae-hke pores on the submarginal area are

not met with in any other species and the huge size and prominent

rhachis are very distmctive. A. cockerelli, however, seems to show

affinities with the present species.

ALEUROPLATUS (ALEUROPLATUS) TRANSLUCIDUS, new species.

Plate 58, fig. 2; plate 60, figs. 8-14.

Two collections by R. S. Woglum prove to he this species. Both

were made from orange. The first collection was made at Lahore,

India, date unknown, while the second lot was taken at Wazirahad,

India, in November, 1910. This species is the only one in the sub-

genus, so far as known, which has an ahnost colorless transparent case.

Pwpa case (pi. 58, fig. 2; pi. 60, figs. 8 and 9).—Size 0.912 by

0.72 mm.; shape nearly elliptical, shghtly constricted across the

region of the thoracic folds; color semitransparent, whitish yellow;

eyespots reddish brown. Dorsum with the sutures very indistinct.

Margin (pi. 60, fig. 12) with evenly rounded shallow teeth, from

which suture-hke markings extend for a short distance mesad.

Thoracic folds distinct, the comb composed of three or four rather

prominent teeth (pi. 60, fig. 11). Vasiform orifice (pi. 60, fig. 10)

subcircular in outline, with the latero-caudal margin thickened.

These margins are covered with numerous dot-like markings or

possibly very minute setae. The operculum nearly fills the orifice

and is similar to it in shape, though much more compressed on the

lateral margins. The pair of setae usually present near the cephalo-

lateral margins of the orifice are in this species a pair of spines of about

the same length as the orifice.

On the leaf the case is surrounded with a liberal, semitranslucent

wax, in which may usually be distinguished many fine radiating fines

of fighter wax. Owing to the evident adhesiveness of the wax the

entire insect often becomes covered with dirt, appearing on the leaf as

a dirty .brown spot.

Adult male.—Color reddish, becoming yellow on the vertex, legs,

and genital segments. Forewings with dark maculations as shown

in figure 14, plate 60, the costal margins red. Hindwings uniform

smoky; legs dusky, excepting at the joints; genitaha also dusky;

eyes dark brown. Antennae absent from the specimens in hand;

claspers (pi. 60, fig. 13) with numerous prominent spines, the distal

extremity with two prongs, one long and one short one, and with a

somewhat conical projection; proximad of these a shght pubescence

visible. Penis usual; length of claspers 0.144 mm. Length of insect

from vertex to tip of claspers 0.96 mm.; length of forewing 0.64 mm.
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Adultfemale.—Similar in color to the male. The hindwings some-

times have transparent patches. Length 0.96 mm.; forewing 0.848

mm. The females, as in the males, lack the antennae.

Described from pupa cases, males and females in balsam mounts,

and pupa cases dry on foUage.

Type.—Ca.t. No. 19204, U.S.N.M.

The adults of this species arc very similar in many ways to those

of Aleurocantlius citriperdus. The red color met with in this species

as against the yellow color in citriperdus is not always a good distinc-

tion. In citriperdus, however, the claspers of the male possess fewer

spines, and are less curved at their distal extremities.

ALEUROPLATUS (ALEUROPLATUS) VALmUS, new species.

Plate 61, fig. 1; plate 59, figs. 5-7.

This species was received from Prof. S. F. Ashby on April 30,

1914, marked Hope, Kingston, Jamaica, host unknown. It is more
nearly related to quercus-aquaticae than to any other species of the

genus, but may be distinguished from it by the presence of promment
dorsal thoracic spines and by the character of the suture between
the thorax and abdomen.

Pupa case (pi. 61, fig. 1).—Size 0.96 by 0.72 mm. Shape almost
elliptical, with a slight constriction across the thorax at the region

of the thoracic folds. Color brown, sometimes with a darker pig-

mentation along median area and around suture separating thorax

and abdomen. Eyespots irregular, smaller than in quercus-aquaticae;

extremities of thoracic folds not heavily pigmented. Form flat, the

abdominal segments distinct only on the median dorsal area. Suture
separating thorax and abdomen curved cephalad almost to the mar-
ginal extremities of the thoracic folds. In this character the species

is similar to quercus-aquaticae. The suture is cui-ved as far cephalad

as in the type-species, but after leaving the median suture it is not
curved as much caudad before its cephalic recurve as in that form.

Thorax with two pairs of prominent clubbed spmes, one pair on the

median portion of each of the two caudal segments. Pores of the

submarginal area arranged in groups very similar to those of quercus-

aquaticae. Comb of the thoracic fold (pL .59, fig. 7) anned with
usually four teeth, which are very little larger than the other mar-
ginal teeth (pi. 59, fig. 5). Vasiform orifice (pi. 59, fig. 6) usual,

if anything shghtly more elongate than in quercus-aquaticae. Other
characters, including waxy secretion, quite similar to those of that

Adults.—Unknown.
Described from pupa cases in balsam mounts.
Type.—C&t. No. 19191, U.S.N.M.
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ALEUROPLATUS (ALEUROPLATUS) VARIEGATUS, new species.

Plate 61, fig. 2; plate 59, figs. 8-li.

This species was taken in the gardens of the National Museum at

San Jose, Costa Rica, by Ad. Tonduz, April 3, 1914. It was collected

from the leaves of a species of Psidium. It is remarkable on account

of the variegated character of several of the pupa cases.

Pujja case (pi. 61, fig. 2).—Size 0.96 by 0.72 mm. Shape tend-

ing to oval, narrowest across the cephaUc portion and slightly con-

stricted in the regions of the thoracic pores or combs, form flat.

Abdominal segments distuictly separated only on the median dorsal

region. Suture separating the thorax and abdomen extendmg in

some specimens not at all and in others a very short distance cephalad

of the suture of the caudal thoracic segment. Color varying from a

yellow to a smoky brown. In specimens that arc only partially dark

this dark area is on the median dorsal region. Specimens showing

the entire dorsum dark have the margmal teeth all around, the pores

and the tubercles on which the spines are located transparent

yellow; these structures then stand out very clearly. The thorax is

armed with a pair of prominent clubbed spines on the median portion

of the second and third segments (pi. 59, fig. 9), and another less

prominent pair betw^een the eyespots, which last are transparent

and irregular. Scattered over the dorsum there are many minute

clear pores. Vasiform orifice (pi. 59, fig. 11) subcircular in outline,

with the margin thickened at its caudal part and armed within by

minute striations; operculum straight on its cephalic portion, rather

elongate, nearly filling the orifice. Just caudad of the vasiform

orifice, and nearly to the margin of the case, there is a thickened

area which extends to form the caudal comb of two teeth. On each

side of this thickened area arise the spines which form the caudal

pair, and the area itseK is connected with the caudal margin of the

orifice by a series of minute markings. In the dark specimens this

small dotted region is outUned with a row of larger clear pores

(pi. 59, fig. 11). The pair of spines latero-cephalad of the vasiform

orifice are as long as the orifice itself. Region of the thoracic tracheal

fold with a similar thickening some distance from the margin, which

thickening is covered with similar minute markmgs (pi. 59, fig. 8).

Teeth of the margin rather short, not acute, but romided and cov-

ered with minute serrations (pi. 59, fig. 10). Extending inward from

these teeth are irregular suture-Uke markings which meet a second

series of such markings on the subdorsal area.

On the leaf the case appears black and is surrounded with a dirty

whitewaxy secretion, with many conspicuous radiating threads of wax.

Adults.—Unknown.
Described from pupa cases in balsam mounts and dry upon foliage.

Type.—Cat. No. 19205, U.S.N.M.
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ALEUROPLATUS (ALEUROPLATUS) VINSONIOIDES (Cockerell).

Plate 59, figs. 12-14.

Aleyrodes vinsonioides (Jockerell, Psyche, vol. 8, 1898, p. 225.

Two type slides of this species received under different dates are

in the Bureau of Entomology collection. The species is also in the

collection from Matanzas, Cuba, and was collected by N. L. Britton
and Percy Wilson, September 9, 1903, and forwarded by Prof. F. S.

Earle. It was taken on Nectandra.

Pupa case.—Size 1.056 by 0.832 mm. Shape oval, broadest
across the abdomen. Abdomen distinctly marked off from the

thorax, the suture separating them not curving distinctly cephalad,

as in some other members of the subgenus. Abdominal segments
flat. Color under microscope brownish black, with a pair of small,

clear, circular eyespots on the cephalic portion of the case. Dorsum
of case with a number of minute clear circular pores arranged as

shown in the figure. The submarginal row of these pores is a con-

siderable distance from the margin (0.096 mm.) and in this char-

acter is distmct from the two other closely related forms, oculireni-

formis and oculiminutus. The submarginal area between this

row of pores and the margin of the case is marked with a series of

lines and checks (pi. 59, fig. 14). The outer part of this fined area

is more than twice the width of the inner, while on the cephafic

portion of case there is sometimes part of a third series. Mesad
of this submarginal row of pores there is no checked area as in ocu-

lireniformis. The margin itseff is armed with a closely appressed

series of evenly rounded shallow teeth, and the teeth of the comb at

the ending of the thoracic folds are scarcely distinguishable from the

remainder of the margin (pi. 59, fig. 13). Vasiform orifice (pi. 59, fig.

12) usual, more elongate than that of the type.

Adults.—Unknown.
Type.~Cat. No. 19207, U.S.N.M.

Orchamus, new subgenus.

Pupa case flat, thoracic and caudal folds more or less distinct; vasi-

form orifice rounded, and armed with a series of teeth on its inner,

caudo-lateral margin. Shape of case usually elliptical, not twice as

long as broad.
Type.—Aleuroplatus (Orchamus) mammaeferus Quaintance and

Baker.

ALEUROPLATUS (ORCHAMUS) MAMMAEFERUS, new species.

Plate 60, figs. 1-7.

This species is represented in the bureau collection by only one lot

of material taken on Codiaeum variegatum Linnaeus in January, 1911,

by R. S. Woglum. It was collected at the Botanical Gardens, Buiten-
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zorg, Java. So far as is known it is the only representative of the

subgenus. The prominent combs on the margin of case are approached

only by those of pectiniferus.

Pupa case (fig. 1).—Size 0.768 by 0.56 mm. Snape nearly elhp-

tical. . Abdominal segments not distinct. Margin (fig. 6) armed
with very shallow rounded teeth; just within the margin all

around a row of prominent papillae is situated. These are usually

knobbed (fig. 7), but some are cleft (fig. 2). Thoracic marginal

comb very prominent and armed with long narrow teeth, those in the

middle being longer than those at the sides of the comb (fig. 4).

Caudal fold armed with a similar comb (fig. 3), the teeth of wiiich

stand out if anything more distinct on account of the fact that tliis

comb is never depressed as is often the thoracic comb. Vasiform

orifice (fig. 5) broadly rounded, with the interior margin straight and

the inner, latero-caudal margins armed with a series of distinct

teeth; operculum filhng about one-third of the orifice. Color trans-

parent, tinged with yellowish. On the leaf the case is dirty white or

yellowish in color, and is surrounded with an irregular flat plate of

translucent yellow wax. *

Described from pupa cases in balsam mounts.

Type.—Cat. No. 19197, U.S.N.M.

Genus ALEUROTHRIXUS Quaintance and Baker.

Aleuroihrixus Quaintance and Baker, Tech. Ser. 27, pt. 2, Bur. Ent., U. S. Dept.

Agr., 1914, p. 103.

Pupa case medium to small in size, elliptic; margin sometimes

angled; color variable, ranging from yellow to almost black; margin

of case usually with an apparent double row of teeth, the wax tubes

well developed; submarginal area not separated from the dorsal

disk; dorsum without papillae or pores, but bearing along median

line a few pairs of prominent spinelike hairs; tracheal folds not

discernible; wax secretion usually copious, flocculent, or woolly,

secreted by marginal wax tubes. Vasiform orifice small, trans-

versely elUptic; lingula obscured by the operculum, which nearly

fills the orifice.

Adult with one flexure in radial sector of forewing and no spur of

m-edia. Antennae of seven segments, of which III is longest. Sexes

nearly equal in size.

Type.—Aleuroihrixus (Aleurothrixus) liowardi (Quaintance.)

KEY TO SUBGENERA OF ALEUROTHRIXUS.

1. Margin of case with apparent double row of wax pores, or teeth Aleuroihrixus.

2. Margin of case without apparent double row, but with single row of wax pores,

or teeth Philodamus-

-Proc.N.M.vol.51—16 26
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Subgenus Aleurothrixus.

Pupa case with margins usually angled, color variable, margin of

case with an apparent double row of teeth, wax tubes well developed;

wax secretion fiocculent or woolly; vasiform orifice small, trans-

versely elliptic; hngula obscured by operculum.

Type.—Aleurothrixus {Aleurothrixus) howardi (Quaintance).

SPECIES OF SUBGENUS ALEUROTHRIXUS.

1. Pupa case with a row of distinct spines all around case on the submarginal area

aepim.

Pupa case without such row of spines 2.

2. Pupa case with a row or comb of spinelike projections on the caudal margin of the

vasifonn orifice howardi.

Pupa case without such comb of spines 3.

Spines latero-cephalad of the vasiform orifice and on caudal margin of pupa case

very long and prominent; color of case varying from yellow to hrown. .Jloccosus.

3. Spines latero-cephalad of vasiform orifice and those on caudal margin of case short

and vasifoiTu; color dark brown ported.

ALEUROTHRIXUS (ALEUROTHRIXUS) AEPIM (Goeldi).

Plate 62, figs. 1-7.

Aleurodes aepim Goeldi, Mitth. Schweiz. Ent. Gesell., vol. 7, 1886, p. 250.

This species was described from "mandioca doce" at Rio de

Janeiro. The one character given in the description which would
make the recognition of the species possible is the row of submarginal

bristles. In the collection of the Bureau of Entomology there is a

species showing submarginal bristles. It was taken on cassava

{Manihot utilissima Pohl) at Rio de Janeiro by F. Noack, date

unknown. There seems Uttle doubt, therefore, that this is the species

described by Goeldi.

Egg (fig. 1).—Length 0.144 mm.; considerably curved, the stalk

arising near the base on the convex side; color yellowish brown, with-

out sculpturing.

Early larva (fig. 2).—Size 0.304 by 0.176 mm.; shape elUptic;

dorsum not arched, abdominal segments distinct; median dorsal area

with two pairs of vasiform spines similar to those on the larvae of

jloccosus; submarginal area with a row of prominent spines which
are longer than the vasiform spines on the middle of the dorsum.

There are six pairs of these on the thoracic region and only three

pairs on the abdominal region of the specimens we have for study.

The caudal pair of these is very long and the latero-caudal pair deli-

cate.

Pwpa case (fig. 3) .—Size 0.752 by 0.482 mm. Shape similar to that

oijloccosus; dorsum not arched, but vasiform orifice slightly elevated.

Submarginal area with at least eight pairs of prominent spines, six

pairs being situated on the thoracic region and two pairs upon the
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abdominal region. It is possible that other pairs are present on the

abdominal submargin, but the condition of the specimens is poor.

Spines latero-cephalad of vasiform orifice and on the middle of the

dorsum, as well as the caudal pair of the case, very long; vasiform

orifice (fig, 7) as usual and nearly filled by the operculum; margin

composed of evenly rounded teeth, though sometimes irregular,

some teeth being longer than others.

Described from eggs, larvae, and pupae in balsam mounts.

ALEUROTHREUS (ALEUROTHRIXUS) FLOCCOSUS (Maskell).

Plate 62, fig. 14.

Aleurodes floccosa Maskell, Trans. New Zealand Inst., vol. 28, 1896, p. 432.

Aleurodes horridus Hempel, Psyche, vol. 8, 1899, p. .394.

Aleurothrixus floccosus Quaintance and Baker, Journ. Agric. Research, vol. 6,

1916, p. 466, fig. 3.

In 1895 Maskell described this species from lignumvitae, from

Jamaica. Three years later Hempel described his horridus from

Guava from Brazil, and in 1907 the senior author described the

woolly white fly of the orange under the name of howardi. Since

these descriptions were made we have had an opportunity to study a

large series of specimens from different regions and we have also

had available Maskell's type slides of floccosus. There seems little

doubt that MaskeU's material and that described by Hempel repre-

sent the same species. With liowardi, however, there is one point

of difference. Tliis is the comb of hair-like projections on the caudal

margin of the vasiform orifice of the pupa case. In collections from

orange from different regions both types are found side by side upon

the same leaf. Some have the comb and some do not. Tlie relation

between these two forms, so closely associated, can be shown only

by careful rearing experiments and comparison of all stages. In the

meantime, therefore, we use the name /occosifs for those pupa cases

lacking the comb, and howardi for those cases possessing it.

Floccosus was first recorded upon orange by T. D. A. CockereU ^

from Zapotlan, Mexico, collected by C. H. T. Townsend, July 5, 1902.

This is also the first record for Mexico. It is, however, in the

bureau collection from Laguna, Mexico, on orange, collected by

Townsend, April 24, 1896.

Since complete descriptions of the species have been given by the

authors mentioned, nothing further will be added here, excepting the

records of the color phases. The typical phase and that represented

by the types oi floccosus and by horridus is the yellow one. All of

the pupa cases are a uniform yellow. This phase is by far the most

I Synopsis of the Aleyrodidae of Mexico, in Mem. y. Riv Soc. Cient. "Antonio Alzate," vol. 18, p. 202.
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abundant in the collections, being represented by 25 lots of material

from different parts of the Americas. Two lots—one from Jamaica
and one from Mexico—show a median dark brown stripe more or

less developed. One collection from Brazil, of which the host is

unknown, is remarkable in that the thorax of all the pupa cases is

yellow, whereas the abdomen is uniform dark browm. This phase is

very striking and so far has not been met with in any of the other

collections. A fourth phase, and a fairly common one, has the

dorsal disk dark brown and the submarginal area, together with the

marginal tubes, yellow. It has been received from Florida, Brazil,

and Costa Rica. Still another phase has the entire dorsum brown
with the exception of the margmal tubes, which are yellow. This

has been received from Argentina and Paraguay.

A. jioccosus is common in the islands of the West Indies and occurs

also in Florida, Mexico, British Guiana, Brazil, Argentina, Canal
Zone, Chile, and Paraguay. In addition to the orange, lime, grape-

fruit, etc., Jioccosus has been taken on the sea grape (Coccolola

uvifera), Plumeria species, Baccharis genistelloides, guava, a coarse

grass, and a climbing vine.

ALEUROTHRIXUS (ALEUROTHREXUS) HOWARDI (Quaintance).

Plate 62, figs. 12, 13.

Aleyrodes hoivardi Quaintance, Tech. Ser. 12, Bur. Ent., U. S. Dept. Agric, 1907,

p. 9.

Aleurothrixus hoivardi Quaintance and Baker, Journ. Agric. Research, vol. G,

1916 p. 466.

This species occurs upon the same hosts and in the same regions

as jioccosus. It was first recorded for the United States by Prof.

P. H. Rolfs, September 25, 1900, at Miami, Fla., on sea grape.

Type—Cut. No. 10823, U.S.N.M.

aleurothrixus (ALEUROTHRIXUS) PORTERI Quaintance and Baker.

Plate 62, figs. 8, 11.

Aleurothrixus porteri Quaintance and Baker, Journ. Agric. Research, vol. 6,

1916, p. 466, fig. 3.

This species has been treated by the writers in their recent paper
on the white flies attacking citrus plants. It is a common species in

Chile.

Type.—C&t. No. 20190, U.S.N.M.

Philodamus, new subgenus.

Pupa case with margins usually not angled; margin vathout an

apparent double row of wax pores or teeth, but with a single row.

Type.—Aleurothrixus {Pliilodam.us) interrogationis (Bemis).
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ALEUROTHRIXUS (PHILODAMUS) INTERROGATIONIS (Bemis).

Aleurodes interrogationis Bemis, Proc. U. S. Nat. Mus., vol. 27, 1904, p. 510.

This species has been fully described and figured by Bemis. The

margm does not present an apparent double rov>' of wax pores as in

subgenus Aleurotlirixus, but has a single row of teeth, the sutures

between them extending a good way mesad. The operculum is

very small and somewhat triangular, filling only a small portion of

the orifice.

Paratype.—Cat. No. 7092, U. S. N. M.

Genus DIALEURODES Cockerell.

T. D. A. Cockerell, in his Classification of the Aleyrodidae * pub-

lished m 1902, established the subgenus Dialeurodes and pointed out

several important characteristics of the group. Aleyrodes citri

Kiley and Howard was indicated as type and A. eugenix and A.

aurantii were also referred to this subgenus.

In a subsequent paper, The White Fly {Aletjrodes citri) and its

AUies,2 Cockerell cites as additional examples of Dialeurodes, Aley-

rodes croceata, A. fodiens, and A. jnyeris. Some of the species

referred to Dialeurodes by Cockerell do not belong to the group, as

understood by us—i. e., cotesii, pi'peris, and croceata. The writers

believe that Dialeurodes is of generic rank and have so indicated. ^^

WliHe the species of Dialeurodes present a general uniformity m the

presence of certain prominent characters, there are to be recognized

several minor groups for which it has seemed necessary to erect

subgenera. Species of this genus are largely oriental, and some of

them are of especial mterest by reason of their injuries to plants, as

D. citri, citrifolii, etc.

Pupa case variable in size, elliptic to subcrrcular in outline; color

usually yellowish, varying in some species to brownish; margm of

case toothed, the wax tubes u-regular in outline and but httle devel-

oped; submargmal area not separated from dorsal disk; dorsum

usually without papillae or pores; tracheal folds evident, in some

species very conspicuous, terminating on margm of case in a pore,

the folds often showmg dot-like, linear, or polygonal markings; wax

secretions absent or very scant. Vasiform orifice relatively small,

transversely oval or subcircular, with or without comb of teeth on

inner lateral and caudal margins; operculum large, mostly filling the

orifice and obscuring the Hngula.

Adult with one flexure in radial sector of forewing and no trace of

media. Antennae of seven segments; segment VII not distinctly

1 Proc. Acad. Nat. Sci. Phila., 1902, p. 280.

2 Bull. 67, Fla. Agric. Exp. Sta., 1903, p. 662.

3 Tech. Ser. 27, pt. 2, Bur. Ent., U. S. Dept. Agr., 1914, p. 97.
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shorter than segments IV, V, and VI, but usually longer than these.

Sexes about equal in size, the claspers of male with a few prominent

spines.

Type.—Dialeurodes (Dialeurodes) citri (Ashmead).

KEY TO SUBGENERA OP DIALEURODES.

1. Vasiform orifice of pupa case armed with teeth on its inner caudal and lateral

margins 2.

Vasiform orifice of pupa case not armed with teeth on its inner caudal and lateral

margins 3.

2. Pupa case with a distinct row of marginal spines; dorsal disk without a rhachis,

but with an irregular row of pores on each side; thoracic tracheal folds distinct,

often brightly colored Subgenus Dialeuronomada.

Pupa case without a row of marginal spines; dorsal disk without rhachis or rows of

pores; thoracic tracheal folds distinct, usually covered with small circular

dots Subgenus Dialeurodes.

3. Pupa case without large simple pores on dorsum 4.

Pupa case with large simple pores on submarginal area of dorsum.

Subgenus Dialeuropora.

4. Pupa case without a row of marginal or submarginal spines 5.

Pupa case with a row of marginal or submarginal spines; these often knobbed or

vasiform; rhachis often very prominent Subgenus Rhachisphora.

5. Pupa case witliout a row of distinct small pores; rhachis not suggested 6.

Pupa case with a row of distinct small pores; rhachis suggested.

Subgenus Dialeuroplata.

6. Thoracic tracheal folds not covered with polygonal markings 7.

Thoracic tracheal folds covered with polygonal markings, most numerous about

the pores Subgenus Rusostigma.

7. Thoracic tracheal folds covered with linear ridges Subgenus Rabdostigma.

Thoracic tracheal folds not covered with Linear ridges, but usually with minute

circular dots Subgenus Gigaleurodes.

Subgenus Dialeurodes Cockerell.

The first group within the genus is composed of species similar to

citri. Two species of the subgenus were described from America,

where they are orange pests of importance. The investigations of

Mr. Woglum in India and Ceylon have discovered in that territory

the presence of one of these forms, and it is considered probable that

the second is also indigenous to those regions.

Pupa case elliptical, yellowish, with sometimes a median brownish

area; marginal wax tubes represented by irregular, shallow corruga-

tions on the submarginal area; vertical waxen fringe absent and case

usually without waxy secretion of any kind; dorsal disk without

sculpturing or large pores and with no development of a rhachis;

thoracic tracheal folds ending on or near the margin in a pore and
marked with minute circular dots; vasiform orifice broadly suboor-

date to subcircular, armed on its inner caudal and lateral margins

with a comb of teeth.

Adult with forewings somewhat elongate, usually transparent,

without thickened veins and no sensoria present; antennae with seg-
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ment VII not shorter than segments IV, V, and VI, but usually

longer than any of these; segments III to VII armed with a series of

transverse or annular sensoria. Sexes nearly equal in size. Species

tropical or subtropical, originally oriental, though now rather widely

distributed.

Type.—Dialeurodes (Dialeurodes) citri (Ashmead).

KET TO SPECIES OF SUBGENUS DIALEURODES.

1. Pupa case yellowish or whitish (without blackish coloration) 2.

Pupa case with more or less dark brown or blackish coloration 3.

2. The three tracheal folds covered with minute circular dots; size about 1.52 by 0.99

mm.; tracheal pores situated just within margin of case, margined mesad with a

few blunt teeth and distad, with two claw-like lobes, the ends of which are

almost in contact; adult with wings unmarked; egga yellowish, without reticu-

lations ciiri.

Thoracic tracheal folds with minute circular dots, caudal fold furrowed and marked

with squarish or polygonal areas; shape elliptical; size about 1.76 by 0.32 mm.;

tracheal pores opening just within margin of case; forewing of adult with a

distal clouded area; eggs dark, covered with reticulate waxy markings, .dtrifolii.

3. Tracheal folds faintly evident; shape broadly elliptical, pale yellowish except

dorsal area, which is dark brown, with conspicuous light cross stripes along body

segments; size about 0.8 by 0.74 mm.; vasiform oiifice longer than broad; oper-

culum about half filling the orifice fodiens.

Tracheal folds and pores distinct 4.

4. Color pale yellowish, almost transparent, with dorsal area dark brown 5.

5. Vasiform orifice armed within with about 24-28 teeth; outline of case elliptic; size

about 1.84 by 0.84 mm.; yellowish except a variable narrow longitudinal dark

brown stripe on center of dorsum, more pronounced on thorax; tracheal folds well

developed, covered with dot-like markings; pores opening just within margin of

case, surrounded with chitinized ring; wings of adult unmarked; eggs yellowish,

without sculpturing hirkaldyi.

Color pale yellowish, almost transparent, but with a median dark gray or light-

brown shading 6.

Color of submarginal area lemon-yellow, within this a dark irregular band; dorsal

disk orange; margin white; shape subcircular, about 1.28 by 1.08 mm; tracheal

folds distinct, dusky in marginal rim; pores opening within margin and sur-

rounded with a chitinized ring; dorsum covered with granular spots, marginal

rim with minute white dots; vasiform orifice armed within with about 12 promi-

nent teeth trkolor.

6. Vasiform orifice armed within with about 12 distinct teeth; size 1.44 by 1.32 mm.;

thoracic tracheal folds distinct, broadening rapidly from margin, the three folds

thickly covered with rather large dots radiipunctata.

In regard to the position of the species fodiens Maskell, which is

placed in the subgenus Dialeurodes, some statement is necessary. We
know the species only from the one specimen in the Maskell collec-

tion, which is in rather poor condition. Two possibihties occur:

First, it may not be a normal specimen of the species, and, second,

it may not be the final pupal stage. In the specimen the tracheal

thoracic folds and pores are hardly suggested. Since all other species

similar to it show these characters very distinctly, the possibility of
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the abnormality of the individual becomes greater. It seems wisest,

therefore, to leave it in Dialeurodes until more material oomes to

hand for study.

The species tricolor, placed in this subgenus, also deserves mention.

It is scarcely a typical Dialeurodes and possibly may represent a dis-

tinct subgenus; nevertheless, on account of the structure of the

orifice and natm-e of the pores of the thoracic folds it is left here for

the present.

DIALEURODES (DIALEURODES) CITRI (Ashmead).

Plate 63, figs. 1-14; plate 64, fig. 1.

Aleyrodes citri Ashmead, Florida Dispatch, new ser., vol. 11, 1885, p. —

.

Aleyrodes citri Riley and Howard, Insect Life, vol. 5, 1893, p. 219.

Aleurodes eugeniae var. aurantii Maskell, Trans. N. Zealand Inst., vol. 27, 1896,

p. 431.

Aleyrodes aurantii Cockerell, Bull. 67, Fla. Agi-. Exp. Sta., 1903, p. 666.

Dialeurodes citri (Ashmead) Quaintance and Baker, Joum. Agric. Research,

vol. 6, 1916, p. 469.

The orange white fly was fii'st described and named by Ashmead.
Later a more complete and detailed description was given by Riley

and Howard, and these authors have since been credited with the

name. According to the rules of zoological nomenclature, however,

Ashmead is to be considered as author of the species. In the same
year that Riley and Howard's description appeared, H. A. Morgan
pubUshed the description of another species on orange under the

name citrifolii. This species was later confused with Ashmead's

species. In 1896 Maskell pubhshed his description of aurantii, placing

it as a variety of his eugeniae. As pointed out by the senior author,

however, no difference can be noted between the specimens of aurantii

in the Maskell collection and specimens of citri; and, subsequently,

citri has been collected from numerous locaUties in India, the home of

Maskell's aurantii. In the Florida Agricultural Experiment Station

Bulletin 67 Cockerell raised aurantii to specific rank, and further

expressed the opinion that the home of citri would probably be shown

to be in the Orient. This has been fully substantiated by the collec-

tions of Messrs. Ehrhorn, Karnes, and Woglum, The specimens from

which the original description of citri was made were probably secured

from orange in Washington, District of Columbia, though specimens

had previously been collected in several localities in the Gulf States.

The species is now represented m the collection of the bureau from the

following States in the United States: Alabama, Cahfornia, Colorado,

Florida, Illinois, Louisiana, Mississippi, North Carolina, Texas, and

District of Columbia. The occurrence of the insect in Colorado,

Illinois, and the District of Columbia is probably confined to conserva-

tories. Specimens have been received from foreign countries as

follows: India (Lahore; Gujranwala; Dehra Dun; Wazirabad; Am-
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ritsar; Khasia Hills; Assam; Saharanpur) ; Japan (Nagasaki);

China (Canton; Pekin; Shanghai). It is stated, on good authority,

to occur in Chile; Mexico and Brazil are also given for the species

by G. W. Kirkaldy.

In the original description of the first larval stage 38 marginal

bristles are given. This seems evidently due to the fact that the

margin possesses a series of small tubercles, some of which possess

spines and some of which do not. The Riley and Howard slides of

this instar show the correct number of spines for citri, but it was
evidently supposed by those gentlemen that the tubercles not pos-

sessing spines had lost them and thus the fuU number of spines

was described and figured. This fact led Morrill and Back to conclude

that Riley and Howard's description was based on specimens of

dtrifolii (nuhifera), for they remark:
" In the text the description of the first stage or instar of the larva

was evidently based on a specimen of the spotted wmged white fly

and the illustration of the first instar was also based on the species

withhttle doubt."

Egg (pi. 63, fig. 9).—The eggs are placed irregularly upon the under

surface of the leaf and are greenish yellovf in color, either polished or

pruinose, due to the deposition of mealy wax by the adults. The

surface is without the reticulate covering observed on the eggs of

dtrifolii Morgan. The stalk is situated at the larger end of the egg

and is about as long as the egg is wide. Average size, 0.21 by 0.085

mm.; shape subeUiptical. In hatching the egg spUts almost its

entire length and the two halves of the empty shell do not remain

widely apart, as is the case with the eggs of dtrifolii.

Larva, first instar.—Color light yellowish, with sometimes orange

areas in the abdomen showing through; eyespots dark brown; shape

oval, broadest across the anterior abdominal segments, flat upon the

leaf. There is no lateral or dorsal secretion. Size 0.32 by 0.2 mm.
Margin entire, armed with 17 small tubercles on each side, 14 of these

bearing bristlelike hairs, as shown in figure 6, while 3 do not have

these hairs. On the cephalic extremity there is another pair of short

hairs situated somewhat ventrad of the margin. This makes in all

a row of 30 hairs encircling the margin. Of these the second cephahc

pair and the first and third caudal pairs are long, the others short.

Antennae (pi. 63, fig. 8) of three segments, the third being lashhke and

showing two angled spurhke portions, one at the extremity and

one about a quarter of the way from the distal end. Legs (pi. 63,

fig. 7) with a swoUen portion at the distal extremity, the median seg-

ment and the proximal one each armed with a long curved spine.

Second instar.—Color pale yellowish, in some specimens with

almost transparent areas; eyespots dark purplish brown. Shape

oval, broadest across the first of the abdominal segments; size 0.4
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by 0.26 mm., but varying considerably. Margin with minute irreg-

ular incisions and devoid of all hairs or bristles excepting a cephalo-

lateral pair, one large caudal pair, and a smaller caudo-lateral pair.

There is a slight constriction in the region corresponding to the tra-

cheal pores of the pupa case, and sometimes there are a number of

regular tootlilike projections therein. The vasiform orifice is rounded

cordate, the operculum similar in shape, with the exception that the

lateral margins are somewhat constricted. The liugula is not visible.

The dorsum is covered with numerous granular markings.

TMrd instar.—Color similar to that of the second instar; shape

oval; size 0.59 by 0.432 mm. Margin with minute indentations and

with three pairs of bristle-like hairs similar to those of the second

instar. In this instar the three tracheal folds are evident and are

marked within with a large number of minute circular transparent

areas similar to those present in the folds of the pupa case. The
vasiform orifice is similar in shape to that of the second instar.

Pupa case.—On the leaf the pupa cases are yellowish in color,

sometimes slightly brownish. They are devoid of either dorsal or

lateral secretion, are lighter toward the margin than on the median

dorsal area, and the entire case when in certain lights often shows

very beautiful hues and iridescent colors. The cases are placed upon

the leaf without any definite arrangement as to the veins, but are

nearly always situated on the under surface. There is a very nar-

row, acute, dorsal keel extending down the middle of the thorax

and joining the transverse suture, which divides it from the abdomen.

On the central dorsal area, that part immediately above the body

of the developing adult, the segments of the body are distinctly

marked, somewhat rounded, and the entire surface perfectly smooth

and highly polished. The lateral area of the dorsal disk, however,

is very minutely and irregularly striate, in some cases giving almost

the appearance of minute punctures. The thoracic tracheal breath-

ing folds are raised above the surrounding area, and the operculum

and caudal tracheal areas are usually slightly elevated. On the

submarginal area the striations which show considerable irregularity

on the dorsal area become more even, extending in from the margin.

The marginal area is somewhat rounded, being curved downward
slightly to meet the margin, which is considerably nearer the leaf

than the highest point of the case. In some specimens the median

area of the case collapses as the insect within dies, owing to drying

upon the leaf. These are generally paler in color than those which

have not shrunken.

Under the microscope (pi. 64, fig. 1) the color is pale yellowish,

almost transparent on the margins and often somewhat darker on the

median area, owing to the color of the viscera. In shape the case

is subeUiptical, tending toward oval in some specimens, and often
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slightly constricted just caudad of the thoracic tracheal pores.

Average length of case 1.52 mm. The margin (pi. 63, fig. 3) is armed

with a series of minute tooth-like divisions from which suture-like

markings extend mesad on the case. These markings are not of equal

length, but usually every third one extends farther mesad than the

others, giving the effect of a double series—a longer and a shorter one.

The submarginal area, with the exception of that portion very close

to the margin itself, is similar in structure to the dorsal disk. The

sutures are evident upon the dorsum, but not strongly marked in

mounted specimens. There are no dorsal spines. The tracheal

folds (pi. 63, fig. 2) are prominent, their pores being situated either on

the margin or very close to it. The ring of the pore is not armed with

fimbriae, or teeth, but is entire. It is, however, covered with series of

minute circular markings. The fold itself is without any sculpturing

of the dorsal derm, but on focusing down into the case a large number

of minute transparent circular areas are visible, as shown in the

figure. They are present on both of the thoracic and on the caudal

tracheal folds. The vasiform orifice (pi. 63, fig. 4) is almost circular

in outline; the inner caudal margin is armed with a varying number

of short, acute, irregular teeth. The hngula is not visible, as it is

obscured by the operculum. This latter is somewhat semicircular in

outUne, with the lateral margins constricted and the cephalic margin

straight. The color of the orifice is somewhat darker than that of

the remainder of the case, with somewhat more of a greenish cast.

Adult female.—The female is yellowish and dusted with white pow-

dery wax. When at rest the wings are laid back against the sides

of the abdomen. The head, which is covered with fine wax, is on

this account white, with the exception of the eyes, which are chocolate

brown. The basal segments of the antennae are white, pruinose,

while the distal ones are usually yellow tinged with pale red. The

wings, owing to their waxy covering, are white and opaque, the thorax

and abdomen, as viewed from above, amber colored. There are

occasionally seen on the thorax small brown markings. When

viewed from below the body is yellow or amber colored, more or less

dusted with white wax. The legs are sometimes tinged with red and

the labium is tipped with dark brown. Under the microscope the

color is yellow, with the eyes dark brown and the oceUi dusky.

Length from vertex to tip of ovipositor 1.36 mm. The forewing (pi.

63, fig. 1 1) is 1 .408 by 0.64 mm., clear transparent without any shading

or marking; radial sector shghtly curved and extending almost to

the margin. Cubitus fine, but long and distinct; media rarely rep-

resented by a faint shading near the base of the radial sector;

remnant of the vein as in species of Aleyrodes. Margin (pi. 63, fig. 14)

armed with numerous teeth on which are small hairs. Hind tibia

armed with a circle of prominent spines on its distal extremity and
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with several longitudinal rows; length 0.48 mm. Proximal segment
of hind tarsus armed with two longitudinal rows of spines, one com-
posed of four spines and one of five spines. Other smaller hairs are

present and a thicker spine is present on, its distal extremity; length

0.16 mm. Distal segment armed with four spines; length 0.042 mm.
Foot (pi. 63, fig. 12) with a central hairy paronychium and short curved
claws. Antennae of seven segments (pi. 63, fig. 10). Segment II

subpyriform, 0.06 mm. long, armed on its distal extremity with three

or four prominent spines and numerous smaller hairs. Segment III

subcylindric, tapering proximad and distad; the proximal half pos-

sesses imbrications, the distal half has usually six prominent trans-

verse annular sensoria, and one distal circular fringed sensorium;

length 0.114 mm. Segment IV 0.042 mm., subcylindric and armed
with three or four transverse sensoria. Segment V 0.045 mm., sub-

cylindric, and with usually four transverse sensoria. These are very

fine and not prominent, as upon the other segments. Segment VI
0.054 mm., subcylindric, with four rather prominent transverse

sensoria. Segment VII 0.06 mm,, subcyhndric, rather narrower
than the other segments and armed with three or four transverse

sensoria and two or three minute circular fringed ones; distal ex
tremity tipped with a prominent bristle.

Adult male.—Similar to the female in general appearance, but
smaller. Length from vertex to tip of claspers 1.28 mm. Antennae
similar to those of the female. Segment II 0.054 mm.; Ill 0.111

mm., with usually six transverse sensoria; IV 0.045 mm., with about
four transverse sensoria; segment V 0.045 mm., with three or four

transverse sensoria; segment VI 0.051 mm., with five or six transverse

sensoria; segment VII 0.06 mm,, with four or five sensoria. Hind
tibia 0.368 mm. long; hind tarsus 0.128 mm. for the proximal seg-

ment, and distal 0.08 mm. long. Claspers (pi. 63, fig. 13) 0.102 mm.
from the distal extremity to the shoulder, and 0.084 mm. across to

the shoulder, tapering, upcurved, and armed each with three large

spines and a series of smaller hairs on its inner distal margin. Penis

nearly as long as the claspers, tapering and upcurved at the tip, and
bulbous at the base. Length of forewing l.g6 mm.

DIALEURODES (DIALEURODES) CITRIFGLU (Morgan).

Plate 65, figs. 1-14.

Aleyrodes citrifolii Morgan, Spec. Bull. Louisiana St. Exp. Sta., 1893, p. 70.

Aleyrodes nubifcra Berger, Bull. 97, Florida Agr. Exp. Sta., 1909, p. 67.

Aleyrodes nubifcra Morrill and Back, Bull. 92, Bur. Ent., U. S. Dept. Agric,

1911, p. 86.

The species described and figured by Morgan is easily separated

from citri, redescribed by Riley and Howard in the same year, by
the characters of the egg, pupa case, and of the adult. The egg in
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particular easily separates the two species, and this stage was well

described and figured by Morgan. It seems unnecessary, therefore,

to discard Morgan's name for nuhijera, which was proposed by Berger

in 1909. In proposing this name Dr. Berger says "the reticulate

egg was figured in 1893 by H. A. Morgan," but he makes no mention

of the fact that descriptions of the pupa case and adults were also

given. Morrill and Back in following Berger state that the descrip-

tion of the pupa and adult given at the same time were "evidently

* * * based on specimens of A. citri.^' There seems, however,

nothing in Morgan's description which would not be true for citrijolii,

and as the egg definitely fixes the identity of the species, Morgan's

name should be retained. Dialeurodes citrijolii is known from the

following States: Florida, California, Louisiana, Mississippi, and North

Carolina. No specimens of this species were taken by Mr. R. S.

Woglum in the Orient, though it will probably be found to be native

to that region. It is also known from Mexico and Cuba.

Egg (fig. 9) .—The eggs are laid without any definite arrangement

upon the under surface of the leaf. The egg is elliptical-elongate in

shape, and in hatching the opening does not extend more than half

way down the egg. This slit remains open, being different in this

respect from the egg of D. citri. In size it is about 0.256 by 0.088

mm., and when first laid it is cream color, later changing to a slate

or bluish black. It is pruinose and covered with a waxy coat in the

form of hexagonal meshes (fig. 10). This may become dissolved in

preparing mounts and is often broken from the egg in the dry state.

This waxy covering and the dark color serve easily to separate the

egg of citrijolii from that of citri. The stalk is attached to the

base of the egg, is pale yellowish in color, and usually about as long as

the egg is wide, though in some cases it is much longer.

Larva, Jirst instar.—Color light-yellowish green, sometimes whitish,

due to slight particles of wax on the ventral surface. At first there

is neither lateral nor dorsal secretion, but soon an irregular waxy

fringe, as wide as the length of the marginal hairs, is secreted. Shape

elliptical; size 0.3 by 0.2 mm.; margin almost entire and armed with

18 pairs of hairlike bristles. Of these the first and third caudal

pairs are much longer than the others, as is also the second cephalic

pair. The antennae and feet are similar to those of D. citri.

Pupa case.—On the leaf the pupa cases are pale yellowish in color,

rather white when the adult has emerged, and lack both dorsal and

lateral secretion. They are much evener in shape than the cases

of D. citri, being elliptical. They are extremely flat and thin and in

this respect also differ from citri. In the character of the surface

there is little difference between the two species, as citrijolii possesses

the same almost smooth condition of the median portion of the

dorsal disk and the same striations on the submarginal area. The
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striations, however, seem to be a little more regular in most speci-

mens of citrifolii than in those of citri and light is not so much reflected

from the surface. The cases collapse when the adult has emerged.
Balsam mounts by transmitted light show the cases yellowish in color,

almost transparent; size 1.76 by 1.32 mm. (fig. 1). The margin (fig.

12) is very minutely serrate, and extending inward from it is a closely

set series of narrow pointed wax tubes, which broaden as they extend
mesad and collectively form a marginal band all around. The dorsal

derm is closely set with irregular more or less circular markings
which seem to be arranged more or less concentrically from the me-
dian dorsal area to the margin. On the submarginal area the thoracic

and caudal tracheal folds are distinct, the openings of the thoracic

pair (fig. 2) being near the margin and armed with six or eight

rather distinct fimbriae. The caudal fold (fig. 3) is marked with
numerous large and small irregular reticulations with differentiated

centers. These are much larger and more irregular in size than the

minute dots present within the folds of D. citri. The thoracic

tracheal folds seem to lack these markings. The vasiform orifice

(fig. 4) is subcordate, 0.051 mm. wide, and 0.048 mm. long. The
inner caudal margin is armed with a rather large number of fairly

distinct teeth directed cephalad; operculum similar in shape, with

the anterior margin straight and the sides slightly compressed. It

almost entirely fills the orifice. On each side of the vasiform orifice

a minute seta is situated and a pair is present on the latero-caudal

and cephalic margin.

Adultfemale.—Color very similar to that of D. citri, with the excep-

tion of a dusky spot on the distal extremity of the forewing, this

being one of the characteristics by means of which it is easUy dis-

tinguished. Length from vertex to tip of ovipositor 1.28 mm.;
color in balsam mounts yellow, shaded with brown; forewing when
mounted almost transparent with the exception of the shaded area

before mentioned; venation similar to that of citri; size of the fore-

wing 1.2 by 0.64 mm.; legs yellow in color; hind femora 0.304 mm.;
hind tibia 0.432 mm.; armed with a longitudinal row of about 12

spines, with another row of similar spines placed about the same
distance apart as those of the first row, and with still a third row of

smaller spines placed very close together. Hind tarsus with the

proximal segment 0.126 mm. long and armed with a longitudinal

row of four spines, of which the distal one is the largest (fig. 13).

Foot with claws not greatly curved and with the paronychium rather

broad (fig. 14).

Antennae (fig. 5) of seven segments. Segment I subglobose; II

subpyriform, 0.06 mm. long and armed with a few prominent spinec;

III subcylindric, somewhat tapering distad and proximad, 0.126

mm. long, armed with 25 or 30 very fine annular sensoria, and near
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the distal extremity with two circular sensoria. These last (fig. 6)

are composed of a central thumb-iike process surrounded by a ring

on which three or four stout bristles are situated. Somewhat prox-

imad of these two sensoria is a rather long but not easily distinguished

spme. Segment IV 0.021 mm. long, subcyhndric, and armed with

four or five fine transverse sensoria; segment V subcylindric, about

0.036 mm. long and armed with seven or eight transverse sensoria

and a distal circular sensorium. Segment VI subcylindric, about 0.03

mm. long, armed with six or seven transverse sensoria, and at about

its middle with a long spine. Segment VII 0.057 mm. long, tapering

considerably distad, and armed on its proximal portion with a num-
ber of famt transverse sensoria. On the basal third there is situated

a long spine, and the distal extremity is tipped with a very prominent

spine measuring 0.027 mm. in length; the long spines arming the

segments, with the exception of the distal spine, are very difficult

to see in some specimens and in some do not appear to be present

at all. The antennae of the adult are considerably different from

those of citri—first, as regards the length of the respective segments;

secondly, the sensoria are much more numerous and smaller; and

thirdly, the distal spine is about as long as in citrifolii.

Adult male.—Similar to the female in general appearance, but

somewhat smaller; length from vertex to tip of claspers from 0.88

to 1.04 mm.; forewing, length 0.96 mm.; hind tibiae 0.336 mm.;

hind tarsus, proximal segment 0.112 mm., distal segment 0.08 mm.
The claspers (fig. 8) are about 0.12 mm. long, and 0.075 mm. broad

at the shoulder. They are tapering, upcurved, and armed with a

few spines and hairs. The penis is about as long as the claspers,

is curved dorsad, bulbous at the base, and narrowed distad.

DIALEURODES (DIALEURODES) FODIENS (Maskell).

Plate 66, figs. 1-4.

Aleurodesfodiens Maskell, Trans. N. Zealand lust., vol. 28, 1896, p. 433.

Pupa case (fig. 1).—The pupa case of this species is the smallest

in the genus thus far known, measuring only 0.8 by 0.72 mm.;

the margin is entire, though faint sutures arc evident, extending

mesad through a narrow, evident submarginal area. There are no

distinct caudal or thoracic tracheal folds or pores, and in this regard

it differs from the other species. The remaining characters and

general appearance, however, undoubtedly place it here. The tho-

racic and abdominal segments are plainly marked off by fight yellow

sutures on a median dark brown area; derm of dorsal disk shagreened;

the remaining portion of the case is yeUow to almost transparent;

the eyespots are large, granular, and purple in color; the vasiform

orifice (fig. 2) is elongate cordate; the rim thick and the cephaUc
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margin slightly curved caudad. The caudal and lateral margins
inside are armed with a number of short, acute fimbriae; the lower

inner lining of the orifice is coarsely reticulate, giving it an irregular

serrate appearance. The operculum is semicircular or slightly cres-

cent shaped, and about half fills the orifice, obscuring the lingula,

which is setose and armed with two fme bristles (fig. 3).

Represented by one pupa case in balsam in the Maskell collection.

Habitat.—New Zealand, on Drimys axillaris, on the leaves of which
it produces a characteristic pitting.

DIALEURODES (DIALEURODES) KIRKALDYI (Kotinsky).

Plate 67, figs. 1-13; plate 64, fig. 2.

Aleyrodcs kirkaldyi Kotinsky, Bull. 2, Bd. Agr. and Forestry, Hawaii, 1907, p. 95.

Paratypes of this species are in the bureau collection and consist of

eggs, larvae, and pupa cases. We have also for study specimens of

pupa cases and adults taken by Mr. G. E. Bodkin, on leaves of jasmine,

Georgetown, Demerara, British Guiana, February, 1912.

Egg.—Size about 0.178 mm. long by about 0.096 mm. wide a short

distance from the unstalked end, narrower at the stalked end; color

yellowish. In hatchmg the egg sphts doAvnward for 0.09 mm. and
spreads open considerably; surface without sculpturing; stalk at-

tached near the middle.

Larva, first instar (pi. 67, fig. 11).—Size 0.24 by 0.16 mm.; regularly

elliptical; color light yellow, with dark brown eyespots. There are

on the margin of the specimens at hand 14 pairs of hairs, the po-

sition of which is best shown in the figure. It will be noted that

there are a number of marginal papillae on which no hairs are shown,
while in one of our specimens there are no hairs on any of the papillae

of the cephahc half. This absence of hairs from some tubercles may
be due to imperfect specimens, but this occurs in citri Ashmead,
where it is normal.

Pupa case (pi. 67, fig. 1).—Much resembles citri; size about 1.84 by
0.846 mm.; many of the cases, however, are smaller than the above
dimensions; shape elhptical, with sHght indentations on margin at

the pores of the tracheal folds; form flat, thoracic sutures plainly

visible as transparent lines oh the dark brown median area; abdom-
inal segments not distinct. Color transparent or yellowish, with a
median brown longitudinal area. This sometimes occurs only on the

thorax, and again it extends caudad to the vasiform orifice. Tracheal

folds (pi. 67, fig. 3) marked with minute dots, the pore located near the

margin and being without fimbriae, though with a distinct rim.

Vasiform orifice (pi. 67, fig. 2) cordate, somewhat rounded, with the

cephalic margin straight. The caudal margin is armed with 25 or 30
rather well-defined fimbriae or teeth; size of orifice 0.039 by 0.039 mm.
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The operculum is of very much the same shape as the orifice, but

indented on the lateral margins. It almost fills the orifice and

obscures the lingula, which is spatulate. On either side of the vasi-

form orifice a small seta is situated. Margin of case marked by a

large number of closely appressed sections formed by the sutures of

wax tubes.

Adult male.—Length from vertex to tip of claspers 0.85 mm,;

color yellowish, with a slight tinge of brown on the thorax; ocelli

dusky; eyes dark brown, almost black; vertex rounded; antennae

(fig. 10) of seven segments. Segment I subcylindric, short and

thick, 0,018 mm, long; II 0.045 mm,, subpyriform, armed on its dis-

tal extremit}'- with a number of hairs; III 0.096 mm., subcylindric,

narrow proximad, where it is covered with numerous imbrications,

distal two-thirds armed with about 15 narrow transverse sensoria,

or annulations, the distal extremity also armed with a circular fringed

sensorium the marginal fringe of which is composed of three or four

stout hairs; IV 0.012 mm., with three annular sensoria; V 0.012

mm., also with three annular sensoria, and a circular fringed senso-

rium; VI 0.063 mm., subcylindric, narrower and imbricated proxi-

mad, the distal two-thirds armed with 10 or 12 annular sensoria, and

the distal extremity with a fringed sensorium; VII 0.06 mm,, sub-

cyhndric, armed with about 10 annular sensoria, and near the distal

extremity one or two small circular fringed ones; distal extremity

tipped with a rather stout spine. Legs almost transparent; distal

extremity of the hind tibia armed with two prominent spines on its

inner edge
;
proximal segment of tarsus armed on its distal extremity

with a large spine (pi. 67, fig. 9) , Five other spines, somewhat shorter,

are present on the median portion of the segment in two rows, one

row of two spines and one row of three; distal segment of tarsus

with three prominent spines on its inner margin, and also a large

number of fine hairs; proximal segment of hind tarsus 0,088 mm.;

distal segment 0.06 mm, ; foot 0.015 mm. (pi. 67, fig, 8), with a median

hairy paronychium. Forewing (pi. 67, fig. 6) 0.72 mm, long and 0.24

mm, wide; radial sector bent very slightly in its median part and

extending almost to the distal margin ; media sometimes faintly indi-

cated by a shading, but usually this is not evident; cubitus fine and

distinct, rather long and in the usual position; margin of wings with

a series of bead-like structures, on which hairs are situated; color

clear without spots or shading; claspers (pi. 67, fig. 7) 0.1 mm, long and

0.06 mm. broad at shoulder, tapering, upcurved, acute at the distal

extremity, and armed with about five spines on each. Penis elon-

gate, acute, and upcurved distally, bulbous at the base. The testes

may be seen through the abdomen as orange-yeUow masses com-

posed of globular-hke bodies. The rectum leads from the vasiform

orifice as a narrow tube, which extends the full length of the genital

36399°—Pi'oc.N.M.vol.51—16 27
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segment. In the next abdominal segment it is enlarged (pi. 67, fig. 13)

and contracts again as it is leaving this segment.

Adult female.—Color of specimens preserved in alcohol pale yel-

lowish to almost white, with a large dusky area on the dorsum of

abdomen ; wings transparent, colorless, with sometimes a faint dusky
shading; eyes dark brown.

Length from vertex to tip of ovipositor 1.12 mm.; forewing 1.28

mm. by 0.56 mm.; hind tibiae 0.432 mm.; proximal segment of tar-

sus armed with two longitudinal rows of stout spines, of which the

distal one of the rows is especially stout. There are also on the seg-

ment, particularly on the distal part, a large number of fine hairs.

The distal segment is armed with two pairs of stout spines and numer-
ous fine hairs; claws not strongly curved; paronychium long, acute,

and hairy; vertex rounded. Antennae of seven segments, the first

subcylindric, short, and thick; second subpyriform; third and dis-

tal ones subcyhndric and armed with annular sensoria. These are

more prominent on segments VI and VII than on the others. Seg-

ments III and VII are each also armed distad with a circular, fringed

sensorium, and VII is tipped with a bristle. Length of segments as

follows: I 0.021 mm.; II 0.048 mm.; Ill 0.105 mm.; IV 0.015

mm.; V 0.024 mm.; VI 0.045 mm.; VII 0.06 mm. The radial sec-

tor is prominent in the forewing and ciu-ved on its distal part, while

the cubitus is faintly represented ; the margin of wings is armed with

knob-hke projections on which minute hairs are situated. The ovi-

positor is acute, distinctly three-cleft, and dark in color. It is armed
with stout spines, the distal ones of which are long, extending almost

to the tip of the ovipositor itself.

DULEURODES (DIALEURODES) RADIIPUNCTA, new species.

Plate 66, figs. 5-7.

Pupa cases of this species were received from Mr. A. Rutherford,

and marked Memexylon, Peradeniya, Ceylon, November 10, 1913.

The species is interesting as it shows the ring of teeth present on the

inner margin of the vasiform orifice, as in the typical subgenus Dia-

leurodes, whereas the other characters are those of that group of the

genus (Rusostigma) wherein these teeth are lacking.

PujM case (fig. 5).—Size 1.44 by 1.312 mm.; color pale yellow-

ish, almost transparent, with a median dark gray or light brown
shading. Suture separating the thorax and abdomen distinct and
extending to the margins; margin almost entire, the wax tubes being

represented by very shallow irregular teeth ; submarginal area closely

striate, with suture-like markings forming a distinct zone around
case. Tracheal pores (fig. 7) distinct, situated a short distance from
the margin and armed within with four or five very irregular teeth;

tracheal fold marked with many small circular dots forming a band,
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which broadens as it reaches the subdorsal region. Vasiform orifice

(fig. 6) broadly subcordate with the cephalic margin almost straight;

rim of the orifice thick and its inner caudal and lateral margin armed

with about 12 distinct teeth. Cephahc margin armed with a pecuhar

thickened area which clasps the orifice at the sides like the cup of an

acorn; operculum similar in shape to the orifice and nearly fiUing it,

obscuring the lingula; latero-caudad are two ridges which approach

one another, suggesting the caudal channel present in some other

forms.

Adults.—Unknown.
Type.—Cat. No. 19049, U.S.N.M. Described from pupa cases in

balsam mounts.

DIALEURODES (DIALEURODES) TRICOLOR, new species.

Plate 66, figs. 8-13.

Foliage of a myrtaceous plant infested with this insect and collected

at Eubato, Brazil, was received by the Bureau of Entomology in

July, 1898, from Dr. F. Noack. A balsam slide mount containing

five pupae is aU of this material which we now have. The species,

however, is quite distinct and is easily recognizable.

Pupa case (fig. 8).—Under reflected light the case appears brown-

ish in color and is apparently void of waxy secretion. Examined

under the microscope, the coloring is found to be about as follows:

All around margm is a rather narrow border, the inner margin

showmg an interrupted line of pale yellow. The submarginal area

is lemon yellow and the dorsal disk orange in color. Surromiding the

dorsal disk is an irregular band of dark brown coveruig the vasiform

orifice and extendmg cephalad to the transparent marginal rim,

where it spreads out, fonnmg a broad arrow-shaped figure (fig. 8).

The shape is subcircular, margin flattened, and dorsum somewhat con-

vex; size 1.28 by 1.088 mm. Margm (fig. 9) mmutely incised; the

sutures between wax tubes are quite distinct, extendmg mesad to the

yellow subdorsal area. Denn thickly marked with granular spots,

very evident under reflected light. Transparent marginal area with

rather numerous, large, more or less circular markings. This rim is

very generally sprinkled with minute lighter colored dots. On
inner margin of transparent margmal rim is an interrupted row aU

around covered by rather prominent subcircular brown spots. Thor-

acic segments distinct; abdominal segments moderately so. Tra-

cheal folds evident toward margin of case, ending just within margin

in the transparent rim or band. The pore (fig. 10) is bordered all

around with brownish. There appear to be no fimbriae or teeth

around pore orifice, but the derm is marked with closely set radiating

lines.
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Vasifomi orifice (fig. 11) subcordate, the inner caudal margin armed
with 12-14 prominent teeth or fimbriae. Operculum about half

filling orifice and of same general outline, mmutely setose on caudal

margin. Lingula (fig. 12) Ungulate and setose, with a pair of spines

on distal end.

Adults.—Unknown.
Described from 5 pupa cases in balsam mount.

Type.—Csit. No. 19050, U.S.N.M.

RusosTlGMA, new subgenus.

This group is represented by species from India, Japan, and the East

Indies.

Pupa case broadly elliptical or subcircular, yellowish, with some-

times a median brownish or blackish area; marginal wax tubes repre-

sented somewhat as in subgenus Dialeurodes; wax secretion usually

absent; dorsal disk without large pores or a distinct rhachis, but
often marked with minute semicircular or polygonal markings in the

derm ; thoracic tracheal folds prominently sculptured with polygonal

markings, and openmg, usually a short distance within the margin, in

a distinct pore which is armed with a number of teeth; vasiform

orifice broadly subcordate, its inner caudal and lateral margins with-

out a comb of teeth; adults with forewings rather broader than in

Dialeurodes, usually somewhat heavily and more or less irregularly

clouded, veins somewhat thickened and often possessing sensoria.

(Antennae absent from the specimens m hand.)

Type.—Dialeurodes (Rusostigma) radiirugosa Quaintance and
Baker.

KEY TO SPECIES OP SUBGENUS RUSOSTIGMA.

1. Median dorsal area without dark brown coloration 2.

Median dorsal area dark brown with conspicuous cross stripes along body segments;

remainder of case yellowish; tracheal folds distinct and marked with polygonal

areas, pores some distance within the margin; case elliptical; size about 0.8 by
0.74 mm.; margin entire; vasiform orifice longer than broad; operculum more
than half filling orifice eugeniae.

2. Thoracic tracheal folds bro\\Tiish, the polygonal markings broadening on the sub-

dorsal area forming a T-shaped figure; dorsum of case with faint polygonal

markings; outline subcircular; size 1.6 by 1.4 mm.; mesal margin of tracheal

pores with several more or less curved fingerlike processes radiirugosa.

Thoracic tracheal folds concolorous with case, the markings not broadening out on
subdorsal area into a T-shaped area; submarginal area with semicircular, notched
markings in derm wliich gi'aduate into polygonal markings toward dorsal area;

color of case yellowish, elliptical in outline and rather convex; size about 1.52

by 1.28 mm.; eggs small, brown tokyonis.
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DIALEURODES (RUSOSTIGMA) EUGENIAE (MaskeU).

Plate 68, figs. 1-5.

Aleurodes eugeniae Maskell, Trans. N. Zealand Inst., vol. 27, 1896, p. 430.

This species is represented by one pupa case in balsam mount in

the Maskell collection. It is in rather poor condition, being more or

less covered with a fungous growth.

Pupa case (fig. 1).—Size 1.38 by 1.04 mm. Outline regularly

elliptical; median dorsal area dark brown, on which the prominent
thoracic sutures show clearly transparent. The abdominal sutures

are not so distinct. The tracheal folds (fig. .3) show very promi-
nently owing to a reticulate sculpturing with which they are covered.

The pores (fig. 2) are situated some distance in from the margin and
are armed mth about 16 rather distinct teeth. The fold is delineated

by fine ridges, which border the sculptured area and encircle the

outer margin of the pore. The vasiform orifice (fig. 4) is subcordate
in outline, with the cephaUc margin but little rounded. The inner

margin of the orifice is devoid of teeth common to citri and citrifolii.

The operculum is of much the same shape as the orifice and nearly

fills it. The tip of the setose lingula appears to protrude below the

caudal margin of the operculum for some distance, but this may be
due to the preparation of the momit. The marginal area of case is

marked by sutures running a considerable distance mesad, forming
a zone all around case, about one-third diameter of case.

Adults.—Unknown.
Habitat.—India, on Eugenia jambolana.

DIALEURODES (RUSOSTIGMA) RADURUGOSA, new

Plate 69, figs. 1-9.

This species is represented by two lots of material. One lot was
taken on mango by R. S. Woglum, BriUiton Isle, Dutch East Indies,

February 5, 1911, and the other was taken on a ''woody shrub" by
C. L. Marlatt at Gerolt, Java, December 7, 1901. The material in

both cases is composed of pupa cases only. The species suggests

eugeniae, owing to the distinct reticulate areas of the tracheal folds.

It is readily distinguished from this species, however, by the extent

of the reticulate area, and the unsculptured, circular area immediately

surrounding the marginal pore.

Egg.—Short, ovate, with short stalk, the eggs being held upright

on leaf; color dark brown, apparently without reticulation.

Pwpa case (fig. 6).—As seen on leaf the color is dirty white or

yellowish. The dorsal disk is but little elevated, and the submar-
ginal area is rather clearly dehneated as a radiate band all around,

this appearance resulting from the sutures of the wax tubes. The
case is void of any waxy secretion; under the microscope the color
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is yellowish, or nearly colorless, with brownish shading over the

tracheal pores; shape elhptical to subcircular; size 1.6 by 1.4 mm.
(Parasitized specimens are of quite a different color, being more or

less shaded with dark brown on the dorsal disk. This is often very

dark and extends almost to the cephahc extremity of the case.) The
dorsmn is very sUghtly elevated, but more so in parasitized indi-

viduals, and the abdominal segments are quite distinct. The thoracic

and caudal tracheal folds are very distinct; the pore itself (fig. 8) is

situated a short distance mesad of the margin, and is armed with

seven or eight rounded processes. Surrounding these is a clear area

without sculpturing and inclosed by a distinct ring. Outside of this

ring, surrounding it and extending for a considerable distance mesad,
is a series of dark sculptured areas, irregular in size and shape. The
band of these sculptures extending from the caudal breathing fold

reaches the vasiform orifice and extends around on both sides, though

the markings are not present cephalad of it. The bands extending

from the thoracic breathing folds are crossed by similar longitudinal

ones on the outer margin of the dorsal disk. The entire dorsum
excepting the extreme central portion of the dorsal disk is covered

with faint irregular coarse sculpturing (fig. 9) . The vasiform orifice

(fig. 7) is somewhat rounded cordate, with the cephahc margin
straight. Entad of the lateral and caudal portion of rim the surface

is minutely spinose. The operculum is similar in shape to the orifice

and almost completely fills it, leaving the extreme setose tip of the

lingula exposed. The margin of case is almost entire, being marked
with minute indentations between wax tubes, the sutures extending

mesad as faint markings, which gradually merge into the faint dorsal

sculptm-ing above mentioned.

Adult female.—Color fight brownish, darker on the thorax and on
dorsum of abdomen. There is a dark circular marking aroimd the

vasiform orifice. The legs are brown. We are unable to give the

length of the insects, as the specimens we have are shrunken and
broken. The antennae, too, are either absent or so shi-miken in the

specimens at hand that no description can be given. Forewing (fig.

1) 1.54 by 0.80 mm., covered thickly with white meal-like powder
and appearing rather bluish in color. When mounted and examined
under the microscope the wing appears rather uniformly brown or

smoky in color. The radial sector is thick and irregular, and on its

proximal portion and in about the middle two circular sensoria (fig. 2)

are noticed. Each of these is surrounded by a clear irregular trans-

parent area. Toward the distal extremity the radial sector is

strongly curved. There is a clear, unshaded, narrow band which
seems to represent the cubitus and another shorter line of a similar

nature. Although the body of the wing is uniform smoky, there are

a number of darker areas represented. These are generally situated
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about the veins, as may be seen in the figure. A distinct dark area

is present between the two transparent Unes before mentioned. The

margin (fig. 3) is armed with a large number of toothlike projections

armed with hairs. The hind wing (fig. 4) is similar m color but more

uniform than the forewing. The vein is armed with one or some-

times two sensoria similar to those in the radial sector of the fore-

wing. The proximal portion of the costal margin is armed with a

series of stout hairUke spines situated on small tubercles. These are

in two series—one on the outer and one on the inner portion of the

vein. The vasiform orifice (fig. 5) is somewhat cordate in shape,

with the anterior margin straight.

Described from specimens on foliage and in balsam mounts.

Type.—Csit. No. 19051, U.S.N.M.

DIALEURODES (RUSOSTIGMA) TOKYONIS (Kuwana).

Plate 68, figs. 6-10.

Aleyrodes tokyonis Kuwana, Pomona Journ. Entom., vol. 3, 1911, p. 622.

Egg.—Short, stout, smoky brown in color, and without reticula-

tions; stalk quite short, holding egg on leaf in upright position.

Pupa case (fig. 6).—Size 1.52 by 1.28 mm.; outline almost entire,

with slight indentures at the pores of tracheal folds; dorsum

slightly rounded, with the sutures not very distinct; color trans-

parent, slightly yellowish. The dorsal disk is granular, being

covered with a series of small polygonal markings which graduate

on submarginal area into more or less concentrically arranged, but

disconnected, thickenings in the derm, the individual thickenings

showing one or two acute incisions, as shown in figure 7. Tracheal

pores covered with irregular markings quite similar to those found

in eugeniae, but they are much more numerous toward the pores

(fig. 8), which are surrounded very thickly by them. In the thor-

acic folds the sculptured area does not extend so far mesad as in

the caudal fold, where it reaches the vasiform orifice and partially

surrounds it. The pore of each fold is small and irregular and there

are no distinct processes, though blunt, tooth-like projections are

sometimes noticeable. The vasiform orifice (fig. 9) is subcordate in

outline, with the anterior margin straight. The caudal inner margin

is devoid of teeth, but is covered with a series of fine hairs. The

operculum is somewhat the same shape as the orifice, though with

straighter sides. It nearly altogether covers the lingula, only the

tip of which protrudes from below it; both the lingula and the caudal

portion of the operculum are setose. The margin is minutely ser-

rate, but it is marked by a large number of ridges or sutures extend-

ing irregularly mesad, so that in some specimens there appears to be

a marginal rim.
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Host.—Ilex Integra Thunberg, and the locality Shibuya, Tokyo.

The above description is based on a study of paratype material

kindly furnished by Mr. Kuwana.

DiALEURONOMADA, new subgenus.

In some characters the type-species is related to those of the sub-

genus RacMspliora, and in others related to the typical Dialeurodes

.

So far as our present knowledge goes it is the only example of this

type.

Pupa case elliptic or oval, pale yellowish white in color, with

visible visceral markings of bright red-orange or bright yellow;

marginal wax tubes evident as distinct, but shallow, irregular tooth-

like divisions of the margin, the sutures between which extend a

considerable distance mesad; dorsal disk without sculpturing, but

near its margin all around one or more rows of moderate sized pores;

no rachis present, and on submarginal area no series of large pores;

margin all around armed with a series of spines; thoracic tracheal

folds distinct, either unsculptured or covered with minute dots; the

pore armed within with usual lobe-like projections; vasiform orifice

very broadly subcordate, almost semicircular, its inner caudal and

lateral margin armed with prominent teeth; operculum almost

entirely filling orifice.

Type.—Dialeurodes {Dialeuronomada) dissimilis Quaintance and

Baker.

DIALEURODES (DIALEURONOMADA) DISSIMILIS. new species.

Plate 70, figs. 1-4.

This species was collected by K. S. Woglum on Phyllanilius myrti-

jolium at Saharanpur, India, November, 1910. It is represented in

the Bureau of Entomology collection by pupa cases only.

Pwpa case (fig. 1).—Size 0.98 by 0.66 mm.; shape oval, with

considerable constriction along sides of thorax, and broadened

across the cephalic abdominal segments; form flat. On the leaf

only a few specimens are available for study. They lack either

dorsal or lateral secretion and are white or grayish in appearance.

Under the microscope the cases which are empty are transparent;

those, however, which contain the pupa are pale yellowish, with a

large irregular central dorsal patch of bright red. A number of

circular or oval areas, varying in size, some transparent and others

not, are present in this red area. The margin of case (fig. 3) is com-
posed of a series of closely placed wax tubes, from which there extend

mesad suture-like markings on the derm. Some of these, on the

average every third, extend much farther mesad than the others, in

this respect resembling considerably those of citri Ashmead. A
series of 12 spine-like hairs is present on each side of the case.
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The suture separating the abdomen from the thorax is not distinct

in all specimens and the thorax is remarkable in being of about the
same length as the abdomen. On the outer margin of the dorsal

disk, extending all around the case, there is a ring composed of one
or two rows of papilla-like pores (fig. 1). The vasiform orifice

(fig. 2) is considerably broader than long, measuring the orifice

proper, but the outer margin of the orifice extends cephalad, making
the depth of the entire structure almost equal to the width. The
inner lateral and caudal margin of the orifice is armed with usually

16 prominent rounded fimbriae, or teeth. The cephalic margin of

the orifice proper is straight; the operculum almost entirely fills the

orifice, being somewhat triangular in shape. The tracheal pore
(fig. 4) has no distinct fimbriae, but has an irregular rim. The fold

is marked with a number of suture-like markings extending mesad,
and a large number of dots similar to those on the folds of citri are

visible. These, however, are not upon the dorsal derm of the fold,

but on the ventral portion as seen by focussing through.

The species can be easily distinguished from others in the genus
by the marginal hairs, the ring of papilla-hke pores on the border of

the dorsal disk, and by the large bright red dorsal marking.

Adults

.

—Unknown

.

Type.—Csit. No. 19052, U.S.N.M.

Rabdostigma, new subgenus.

Somewhat related to the subgenus Rusostigma is the species radii-

linealis from Ceylon. This species is as yet the only example of this

type, wherein the polygonal areas of the tracheal fold, as shown in

the species of Rusostigma, are replaced by linear thickened lines.

Pupa case.—Subcircular, usually yellowish, margin almost entire,

the wax tubes being merely portions of the margin which are sepa-

rated by sutures extending mesad; waxy secretion usually absent;

dorsal disk without sculpturing or large pores and with no develop-

ment of a rhachis; thoracic tracheal fold ending near the margin in

a pore which is armed within with several teeth; fold marked with

thickened hnear fines; vasiform orifice roundly subcordate to sub-

circular; comb of teeth absent; operculum similar in shape and
almost entirely obscurmg the fingula.

Type.—Dialeurodes {Rabdostigma) radiilinealis Quaintance and
Baker.

DIALEURODES (RABDOSTIGMA) RADULINEALIS, new species.

Plate 70, figs. 5-8.

This form is represented in the Bureau of Entomology collection

by the pupa case only, which was taken by Mr. C. L. Marlatt, on
mistletoe, at New Ava Efiya, Ceylon, January 26, 1902. The species
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is quite distinct by the presence on the tracheal folds of long, linear

thickenings of the derm. The immature stages make pits on the lower

surface of the leaf, resembUng in this way fodiens and some psyUids.

Pupa case (fig. 5).—Size 1.76 by 1.6 mm.; outline ahuost circular,

form flat; color in normal specimens almost transparent, but in

parasitized individuals there are often two brown areas, extending

over the thorax and abdomen on each side of the median area, which

latter is pale transparent yellowish white, hke the submarginal area.

The suture separating the thorax and abdomen is very distinct and

transparent. It does not extend to the margin, but curves cephalad

and joins two somewhat similar transverse sutures, the three all being

very prominent and inclosing two elongate transverse areas. The
abdominal segments are not distinctly marked off. The tracheal

folds (fig. 6) are easily distinguished, and are marked by a series of

fine longitudinal ridges. The pore is situated a slight distance in

from the margin of case, and is armed with eight or nine rather dis-

tinct projections. The ridges which mark the fold encircle this open-

ing on its outer edge, but leave a small, smooth area mesad of it.

The vasiform orifice (fig. 7) is subcordate in outline, tending to cir-

cular; the cephalic margin is almost straight and the inner caudal

margin is without the fine teeth. The operculum is similar in shape

to the vasiform orifice, but the sides are compressed. It almost

entirely fills the orifice and almost altogether obscures the lingula.

The margin (fig. 8) is entire, but the marginal area is marked off by
a series of fine sutures extending mesad.

T^^'^.—Cat. No. 19053, U.S.N.M.

GiGALEURODES, new subgenus.

Related to subgenus Rabdostigma in several characters is a small

group of species for which is erected the above-named subgenus.

Two of the largest known species of the subfamily belong here.

Pupa case.—Oval to subcircular, color usually yellowish; marginal

wax tubes represented by irregular, somewhat shallow corrugations;

waxy secretion usually absent; dorsal disk without distinct sculptur-

ing and without large pores though numerous minute ones may be
present; no rhachis development; thoracic tracheal folds ending on

or near the margin in a pore the inner margin of which is often

irregularly notched or toothed; fold not sculptured, or sometimes

covered with minute circular dots; vasiform orifice small, subcordate,

without a comb of teeth; operculum similar in shape and obscuring

the lingula.

Type.—Dialeurodes (Oigaleurodes) maxima Quaintance and Baker.
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KEY TO SUBGENUS GIGALEURODES.

1. Pupa case yellowish, without dark coloration on median dorsal area 2.

Pupa case with more or less dark brown coloration on dorsum 3.

2. Subcircular in outline, very large, 2.4 by 2.4 mm.; dirty yellowish white; tracheal

folds well developed, marked with minute white dots; tracheal pore surrounded

by a distinct chitinized circular ring within which are several blunt tooth-like

projections; vasiform orifice relatively small, about one-fourth length of case

from caudal margin; eggs dark brown with coarse polygonal markings., maxima.

Oval or elliptic in outline, medium in size, 1.59 by 1.28 mm.; yellowish in color;

tracheal folds well developed, marked with minute dots; pore opening just

within margin, armed with a few acute teeth or lobes (much resembling citri,

except as to character of vasiform orifice) buscki.

3. Size large, 2.20 by 1.9 mm.; margin of case all round dark brown in color; sub-

circular in outline; a broad semicircular or linear spot of light yellow on cephalic

end, remainder of case brown; tracheal folds not discernible; pores distinct and

within margin of case, armed with several blunt stout processes; each pore

surrounded by a conspicuous oval light yellow area; margin of case entire, but

wax tubes conspicuous as corrugations on submarginal area struthanthi.

Size medium, 1.6 by 1.3 mm.; broadly elliptical in outline, flat; entire surface

brownish, the dorsal region dark brown; pore a deep sinus on the margin;

margin of case crenulated; the lobes rounded; incisions acute; immature stages

secreting from marginal pores a rim of wax cerifera.

DIALEURODES (GIGALEURODES) CERIFERA. new species.

Plate 71, figs. 1-4.

This species was received by the Bureau of Entomology April 10,

1901, from Mr. C. W. Mally, Cape Town, South Africa. The host

is Celastrus huxifolius.

jTgg^—Length 0.24 mm., elongate, curved; stalk shorter than

width of egg at point of attachment; dirty white to brownish in

color; surface densely covered with minute sculpturing.

Pupa case (fig. 1).—As seen on leaf the pupa case is yellowish

brown, with dorsal disk dark brown, and is quite conspicuous in

contrast with the light-colored lower surface of the leaf of the host

plant. There is a fringe all around of glossy wax rods from marginal

wax tubes, compact basally, but the rods separating distally. On
numerous specimens this fringe is absent, having apparentlyweathered

off. The dorsum is without secretion. The case is flattish and closely

apphed to leaf, there being no vertical wax fringe; dorsum slightly

raised. This species, though plainly of the citri type, differs in

the development of the marginal wax tubes and the presence of the

fringe of wax rods.

Under the microscope the doreal disk is brown ha color, the balance

of case being rather uniformly yellow; the shape is broadly elliptical

to subcircular; size 1.6 by 1.3 mm.; margin of case beaded by the

distinct and functional wax tubes; the incisions shallow and acute.

Thoracic and caudal tracheal folds fairly evident, the latter fur-
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rowed. The pores of these folds open close to margin and have the

appearance shown in figure 2. There are no dorsal wax pores, but

on each side of median line of each abdominal segment are a few clear

white dots. From the region of the dorsal disk to the periphery a

radiate pattern is evident, due to the mesal extension of the marginal

wax tubes.

Vasiform orifice (fig. 3) subcordate in outline, the cephalic margin

straight. The caudal rim is without teeth or fimbriae as are present

in citri. Operculum with about the same outline as orifice, which

it nearly fiUs, almost obscuring the lingula, the tip of which pro-

trudes (fig. 4).

Adults.—Unknown.
Type.—Ca.t. No. 19054, U.S.N.M.

DIALEURODES (GIGALEURODES) BUSCKI, new species.

Plate 71, figs. 5-12.

Several leaves infested with this species were collected by Mr.

August Busck, January 15, 1899, at Bayamon, Porto Rico. The

host plant is stated as ''a climbing vine." The immature stages

occur on both surfaces of the leaf.

Pu2>a case (fig. 5).—The insect in this stage much resembles in

general appearance citri. Many of the individuals, however, have

the dorsal disk dark brown. However, this character appears not

to be constant, as many colorless specimens are to be found

from which the adults have emerged. There is no waxy secretion

evident. As observed under hand lens, the dorsum is seen to be

much wrinkled by the body sutures and the submarginal area is

marked with fine radiating lines extending from dorsal disk all

around to margin of case.

The margin is marked with many minute, acute incisions between

the wax tubes, the sutures between which are more or less evident

well toward the dorsal disk and give the radial appearance noted under

the hand lens. All around margin there is a narrow and not well

dehneated light-colored band. Many apparently normal individuals

have the dorsal disk brown in color, and there are gradations from

this condition to individuals colorless throughout; the shape is oval

and flattened, broadest across the second and third abdominal seg-

ments; size about 1.59 by 1.28 mm. The three tracheal folds evi-

dent marked with minute dots, as in citri. Tracheal pore opening

almost on margin of case (fig. 6), the opening with a few teeth

or fimbriae; body sutures distinct; along each side of median line of

abdomen, a pair to each segment, and here and there on the thorax,

arc minute white dots in the derm, quite evident against the sur-

rounding dark brown color of this region. The case is quite void of
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wax pores, thougli the derm shows the granular appearance usual

in these forms.

Vasiform orifice subcordatc in outline (fig. 7) ; the anterior margin

almost straight. The inner caudal margin is a thickened rim and is

without the teeth so usual in species of this type. The operculum is

similar in shape to orifice, almost completely filling it and covering

the lingula. This latter (fig. 8) may be seen through the operculum

and is elongate, slightly enlarged distally, setose, and bearing two

long spines. On ventral surface the antennae (figs. 9 and 10) are

quite evident, subcylindrical, and armed distally with a prominent

stout spine (fig. 11) ; legs plainly visible, the feet (fig. 12) terminating

in a disk-like structure usual for species of this type.

Adults.—Unknown

.

Type.—Cat. No. 19055, U.S.N.M.

DIALEURODES (GIGALEURODES) MAXIMA, new species.

Plate 72, figs. 6-9.

Specimens of this very large species were collected by Mr. George

Compere, at Manila, Philippine Islands, in 1910. The host is Ficus

species.

Egg.—Length 0.21 mm. by about 0.1 mm., wide, subovate; stalk

very short; color dark brown; covered with coarse polygonal mark-

ings.

Pupa case (fig. 6).—General color dirty yellowish white on leaf,

without secretion; quite flat, infesting both upper and lower leaf

surfaces. Shape circular or nearly so; in size very large, measuring

about 2.4 by 2.4 mm. By transmitted light the color is yellowish,

the evident marginal rim transparent. Dorsal area more or less

marked with orange, which color is faintly present on the breathuig

folds. The margin is practically entire, though somewhat incised by

the irregular ending of wax tubes. From the margin extend mward

the usual sutures marking the position of the functionless wax tubes.

A marginal area all around is fauitly evident. Dorsum but little

convex; the derm is figured with a network of polygonal markhigs;

sutures not distinct; the tracheal folds are quite evident, tmged with

yellow, and marked with minute dots; tracheal pores openmg just

within the margin of case, each with a subcircular chitiuized ring,

within which the margin is serrated (fig. 9), there bemg no distmct

finger-like processes or fimbriae; vasiform orifice (fig. 7) subcordate

in outlme, the cephalic margin straight, about as broad as long, and

distant from the caudal margin about 0.592 mm. The rim of the

orifice is thickened, and the mner lateral and caudal margm is mmutely

setose; the operculum has about the shape of the orifice, which it

nearly fills, its caudal portion and protruding tip of lingula setose.

On the ventral surface the legs are distinct and normal.
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This species is noteworthy by reason of its large pupa case, in

this respect resembling struthanthi Hempel, but easily separated from

that species by its coloration, shape, and other details, as will be

noted on comparison. This species is freely parasitized, four to five

parasites being found m a smgle individual—a degree of infestation

unusual in related forms.

Adults.—Unknown

.

Type.—€ait. No. 19056, U.S.N.M.

DIALEURODES (GIGALEURODES) STRUTHANTHI (Hempel).

Plate 72, figs. 1-5.

Aleurodes struthanthi Hempel, Ann. Mag. Nat. Hist., (7) vol. 8, 1901, p. 387.

Pupa case (fig. 1).—Size 2.08 by 2 mm.; form almost circular;

dorsum not greatly elevated; thorax marked off by a fine but very

distinct suture ; abdommal segments marked off only on the median

area and there not distinctly so ; color light yellowish brown, marked

with dark brown. The subdorsal area is dark brown and this color

extends more or less over the dorsal region. A band of dark brown

extends across the thorax just cephalad of the suture separating it

from the thorax, and is particularly dark just caudad of the opening

of the thoracic tracheal folds. A band of dark brown extends around

the margin, but this is sometimes broken by lighter areas. The pores

of the tracheal folds are situated m the center of somewhat oval

yellow areas. The surface of the case is corrugated, and the dark

markings follow these corrugations, or sometimes take the form of

reticulate areas. The pore of the tracheal folds (fig. 4) is situated

almost on the margin and is armed with about nme rather blunt teeth.

The fold itself is without sculpturing, but is irregularly wrinkled.

The vasiform orifice (fig. 2) is very small, not much larger than

the pores of the breathing folds. It is somewhat semicircular in

outline, with the cephalic margin straight. The operculum is of the

same shape, and almost fills the orifice, obscuring the lingula, which,

when the operculum is removed, is seen to be elongate, setose, and

armed with two spines (fig. 5). Submarginal area of case promi-

nently fluted by sutures of wax tubes, the sutures extending well

mesad (fig. 3).

The above description is based on material received from Dr.

H. von Ihering and collected at Sao Paulo, Brazil.

Habitat.—Pamahyba and Sao Paulo, Brazil, on StruthantMs

jlexicaulis, orange, Mechilia jlava, and on an unidentified forest tree.

Rhachisphora, new subgenus.

Within the genus Dialeurodes there are a few species which differ

from all others in having a marginal row of spines, and this character

is united with others which easily distinguish these forms from the
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typical Dialeurodes. Such species fall into two groups. Those of the

first group lack teeth on the vasiform orifice and a rhachis is more
or less prominent. At first glance the most extreme of these shows
little relation to the typical Dialeurodes. There is no doubt, how-
ever, thsit Jljiensis is so related, and this species shows the first indi-

cation of the development of a rhachis, which has reached its culmina-
tion in trilohitoides. InJljiensis there is a margmal row of 26 vasiform
spines and other intermediate smaller ones. In trilohitoides there is

the same row of spines similarly placed, though they are not swoUen
to the same extent, and the presence of the rhachis suggested in

Jljiensis is here very strongly marked. In rutherjordi the same
vasiform spines are present as in Jljiensis, though they are not so

numerous, and the dorsal structure is midway heiwQQii Jljiensis and
trilohitoides. These species are evidently closely related and may
well form a distinct subgenus.

Pupa case.—Elliptical or oval, light brown to blackish in color;

marginal wax tubes represented by rounded or irregular short tooth-

like projections; waxen secretion usually absent, though sometimes
peculiar waxen dorsal figures present; dorsal disk with a more or

less prominent rhachis and often with thickened ridges radiating

from it, representing the body segments; no large pores present.

Thoracic tracheal folds distinct; the pore area is composed of an
outer ring, and within this is the smaller pore opening, which is

usually armed with teeth; vasiform orifice broadly subcordate, with-

out comb of teeth, but its caudal margin sometimes showing a pro-

jection; submargmal area armed with a row of spines, and other

spines also sometimes present on the margin.

Type.—Dialeurodes {RhachispTiora) trilohitoides Quaintance and
Baker.

KEY TO SPECIES OF EHACHISPHORA.

1. Spines on margin of case only about 26 in number and of uniform character,

trilohitoides.

Spines very numerous and differing in character, some slightly knobbed and
others somewhat vasiform 2.

2. Vasiform spines about 26 in number and prominent, remaining spines not dis-

tinctly knobbed; color pale brown and dark brown; no distinct rhachis evi-

dent Jljiensis,

Vasiform spines about 14-16 and not prominent; remaining spines distinctly

knobbed; color dark brown; distinct rhachis present rutherjordi.

DIALEURODES (RACmSPHORA) FIJIENSIS (Kotinsky).

Plate 73, figs. 1-4.

Aleyrodes Jljiensis Kotinsky, Bull 2, Bd. Agr. and Forestry, Hawaii, 1907,

p. 100.

Paratypes of DialeurodesJljiensis are in the collection of the Bureau
of Entomology. This species forms a connecting Hnk between those
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species exhibiting the typical dorsal structures of the genus and

such species as have a prominently developed rhachis.

Pupa case (fig. 1).—Size 1.5 by 0.95 mm.; outline oval, rather

flat; abdominal segments distinct and indicating the development

of a rhachis so prominent in other species of the subgenus; color

straw yeUow or pale brownish; margin (fig. 2) almost entire, the wax
tubes being represented by irregular flattened tooth-hke sections

separated from one another by lines extending mesad; submarginal

area armed with a series of spines composed of two kinds: The first

large and vasiform, the second small and lanceolate. The vasiform

spines form a row about the case as showTi in the figure and are 26 in

number. The smaller spines are placed in several more or less con-

centric rows around the margin. The vasiform orifice (fig. 3) is

roundly subcordate, with the margin rather heavily chitinized; the

operculum somewhat similar in shape, though narrower caudad;

lingula almost obscured by the operculum. Thoracic tracheal pores

very prominent, composed of a distinct, even, and heavily chitinized

ring, which is present upon the dorsum, and within this ring is the

rather elongate irregular opening of the pore proper. Tracheal folds

quite distinct, extending mesad from the opening of the pore and
not from the margin of the ring. The caudal pore is similar in con-

struction to the thoracic marginal ones (fig. 4), but the dorsal ring is

not so distinct. A rather well differentiated area extends from the

vasiform orifice to the caudal margin, and on the median dorsal area

there are a number of vasiform spines similar to, though smaller than,

those upon the submarginal area.

On the leaf the cases are light to dark brown in color and without

marginal secretion of any kind. Dorsal waxen secretion very pecu-

har, forming, according to Kotinsky, a perpendicular column. It is

fragmentary in the specimens at hand.

Adult female.—According to Kotinsky this is as follows:

Body (excepting head, which was bent under), 1.12 mm. long. Forewing, 1,406

microns long, 700 microns wide. Immaculate, mealy, yellowish white. Abdomen,
legs, and antennae, except first two joints of the latter, testaceous; thorax, head, and

first two antennal joints, straw color. Eyes slightly constricted, upper lobe consider-

ably broader; reddish brown in color. Abdomen with about a dozen eggs distinctly

seen ventrally; abdomen 750 microns long by about 325 microns wide.

Only pupa cases are available to us for study.

Habitat.—Rewa, Fiji, on pods and leaves of a leguminous plant.

DIALEURODES (RACHISPHORA) RUTHERFORDI, new species.

Plate 75, figs. 1-5; plate 74, fig. 1.

A collection of this species on Loranihus was made by A. Ruther-

ford, at Peradeniya, Ceylon, in June, 1913. The species is remarkable

in the character of the dorsum of the pupa case. In this respect it
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is a connecting link between jijiensis and that very peculiar aleyrodid

trilohitoides.

Pupa case (pis. 74 and 75, fig. 1).—Size 1.731 by 1.44 mm., elliptic in

outline ; dorsum with a distinct but broad rhachis ; transverse ridges of

the abdomen representing the sutures between the abdominal seg-

ments; color of case under the microscope yellowish brown, the ridges

showing dark brown with hghter yellowish areas between them. Dor-

sum covered with a large number of minute transparent tubercle-like

structures, on which spine-hke projections are situated, and also very

many minute, more or less circular, dark brown markings. The margin

is covered with numerous irregular tooth-hke projections, many of

which are armed with knobbed spines (pi. 75, fig. 5). Just within the

margin there is a series on each side of seven or eight spatulate spines,

Uke those seen in fijiensis, one spine being situated near where each

dorsal ridge reaches the margin. The vasifoim orifice (pi. 75, fig. 2) is

subcordate in outhne, with the anterior margin straight and the caudal

portion of the rim extended. A very distinct furrow extends from

the caudal extremity of the orifice to the margin of case, and here there

is no distinct pore as is usual in the genus, but a comb of teeth

(pi. 75, fig. 4). This character approaches very closely the condition

met with in species of the genus Aleuroiilatus. Thoracic tracheal

folds distinct and ending in a faint, somewhat circular pore (pi. 75,

fig. 3). On the margin of the case adjacent to the pore there is a semi-

circular sinus, which is armed with about a dozen minute teeth.

Adults.—Unknown.

TVpe.—Cat. No. 19057, U.S.N.M.

DIALEURODES (RACHISPHORA) TRILOBITOIDES, new species.

Plate 75, figs. 6-11; plate 74, fig. 2.

Pupa case.—Pupa cases of this species were taken by Mr. A.

Rutherford on Harpullia at Peradeniya, Ceylon, August, 1913.

What seems to be the same species was taken by Mr. Rutherford on

Eugenia operculata at the same place July 27, 1913, and also by

Mr. R. S. Woglum, at Royal Botanic Gardens, Ceylon, on an un-

known plant, October, 1910. The species shows a remarkable

dorsal structure. The ridges of the abdominal segments have become

interrupted, leaving a distinctly elevated and entire rhachis-shaped

structure not unhke that met with in certain trilobites. The species

show affinity with rutherfordi, and through this with Jijiensis.

Pupa case (pi 75, fig. 6).—Size 1.04 by 1 mm.; shape oval, broadest

across the second abdominal segment; color brown to almost black,

darker along the median dorsal area; dorsum with numerous promi-

nent ridges, as shown in the figure. These ridges are covered with

fine hexagonal dark areas, and the submarginal area and the spaces

-Proc.N.M.vol.51—16 28
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between the ridges are covered with irregular rows of semicircular

dark markings. Submarginal area armed with 26 spines moimted
on tubercles, 13 on each side (pi. 75, fig. 7). Thoracic tracheal folds

covered with small, dark, somewhat hexagonal markings similar to

those present in other species of the subgenus; tracheal pore appar-

ently composed of two parts—a dorsal, which is evenly pyriform in

outline, and a ventral, which is contained within it, and is subcir-

cular and toothed (pi. 75, fig. 9). Pore of the caudal tracheal fold

appearing as a mere sht-like structure, having lost nearly all the

characters shown by the thoracic pores (pi. 75, fig. 11). Vasiform

orifice (pi. 75, fig. 10) subcordate in outline, with the cephahc margin

straight. It is situated in the caudal angle of a somewhat heavily

chitinized U-shaped structure; its rim well chitinized and armed at its

caudal extremity with a prominent nipple-shaped projection. Oper-

culum similar in shape to the orifice and almost entirely filUng it,

obscuring the hngula. On the leaf the pupa case shows no waxy
secretion, appearing as shining, brownish-black disks, much ridged on
the dorsum.

Adults.—Unknown.
Type.—Cat. No. 19058, U.S.N.M. Described from pupa cases in

balsam mounts, and dry upon the foliage.

DiALEUROPORA, new subgenus.

There is in the collection an aleyrodid from India and Ceylon

which is quite similar to the typical Dialeurodes in regard to the

structure of the tracheal folds and pores, and which has an orifice

resembhng that met with in some of the other subgenera of this genus.

This form is remarkable, however, in possessing on the submarginal

area a series of very large pores. On account of this and other

noticeable characters it is placed in a separate subgenus.

Pupa case eUiptioal in shape, yellowish or transparent whitish in

color; marginal wax tubes represented by irregular, somewhat
flattened, shallow, tooth-like corrugations; vertical waxen fringe

absent; dorsal disk without sculpturing or rhachis; submarginal area

with a series all around of a few very large simple pores; thoracic

tracheal folds without sculpture or with a few minute dot-hke

markings; pore a ring-hke opening near the margin; vasiform orifice

broadly subcordate, the inner lateral and caudal margins without a

comb of teeth; operculum similar in shape and nearly filling the

orifice.

Type.—Dialeurodes (Dialeuropora) decempuncta Quaintance and

DIALEURODES (DIALEUROPORA) DECEMPUNCTA, new species.

Plate 76, figs. 1-7.

This species was taken by R. S. Woglum, in the Royal Botanic

Gardens, Ceylon, on cinnamon, October, 1910, and also on mulberry

at Lahore, India.
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Egg (fig. 4).—Elongate elliptical, yellowish in color, without reticu-

lations; size 0.17 by 0.077 mm. ; stalk about one-half as long as the egg.

Pwpa case (fig. 1).—Color on leaf dirty yellow; dorsum moderately

convex; no dorsal or lateral secretions, except from submarginal area

usually some 10 to 12 short waxen rods.

Under the microscope the case is seen to be almost transparent, the

segments moderately distinct. Size about 0.95 by 0.65 mm., sub-

elhptic in outline, narrowing cephalad. Margin of case faintly

crenulate (fig. 3), surrounded by a narrow zone paler than ad-

jacent submarginal areas and separated from it by a more or less

evident yellowish, thickened line. Within the margin there is a

series of rather short spines, and along median line of case are several

pairs of setae, as shown in figure 1. On each side of case, in sub-

marginal area, are five large pores (figs. 1 and 2). Tracheal folds

fairly evident and sparsely marked with dots (figs. 2 and 3). Vasiform

orifice broadly subcordate, without teeth on inner margin. Opercu-

lum similar in outline, nearly filling orifice (figs. 2 and 6).

Adult.—Unknown.
Type.—Cat. No. 19059, U.S.N.M. Described from numerous speci-

mens on foliage and in balsam mounts.

DiALEUROPLATA, new subgenus.

This species was taken by C. H. T. Townsend in 1904, in the

Phihppine Islands. In general appearance it has many of the

characters of typical species of the genus Aleuroplatus. It has some-

what the same shape and color. It possesses numerous minute pores

in the same regions, and the abdominal divisions are somewhat similar.

It is much more completely a Dialeurodes, however, than it is an

Aleuroplatus, and we erect for it the above subgenus. It seems

further to confirm the apparently close relation of the two genera,

Dialeurodes and Aleuroplatus.

Pupa case.—Elliptical, broadest across the abdomen, shghtly con-

stricted at the thoracic tracheal pores; color brownish; marginal

wax pores represented by shallow somewhat irregular tooth-like

corrugations; submarginal area with an irregular series of minute,

circular, pore-hke structures; dorsum with a slight rhachis develop-

ment, particularly upon the abdomen, and with a number of minute

pores. Thoracic tracheal folds not distinct; tracheal pores irregu-

larly lobed or toothed within; vasiform orifice broadly subcordate,

inner caudal and lateral margins without teeth; operculum similar

in shape, nearly filling the orifice.

Type.—Dialeurodes (Dialeuroplata) townseridi Quaintance and Baker.
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DIALEURODES (DIALEUROPLATA) TOWNSENDI, new species.

Plate 73, figs. 5-9.

Specimens of this species are in the collection of the Bureau of

Entomology from Lucerna, Tayabas, PhiUppine Islands, and were

collected by C. H. T. Townsend on April 24, 1904. They were for-

warded to the Bureau by T. D. A. Cockerell. The host is stated to

be a "fern."

Egg (fig. 5).—Size 0.144 by 0.112 mm.; oval in shape with a

short, curved stalk. Surface rugose and marked with peculiar circular

areas giving it a very beautiful appearance. This egg sculpturing is

different from that of any other in the family so far observed.

Pupa case (fig. 6).—Size 1.39 by 1.12 mm.; shape oval, flat,

with a somewhat distinct median ridge; color yellowish brown with

the median ridge dark brown. All about the submarginal area of

the case and longitudinally along either side of the median ridge

there are a large number of small transparent pores. The abdominal

segments are well marked off, and the sutures separating them unite

to form a distinct rhachis. A distinct suture from the middle of

each segment of the rhachis extends across the dorsal disk. The
margin is divided by a large number of fine lines extending a short

distance mesad. The vasiform orifice is broadly subcordate in out-

line and is almost completely filled by the operculmn, which is setose

on its distal extremity (fig. 7). Cephalad of the orifice there is a

pair of minute setae and caudad of it the integument is thrown into a

large nmnber of fine transverse ridges. These merge into elongate

polygonal markings which extend to the caudal pore along the tra-

cheal fold (fig. 8.) The pores of the thoracic tracheal folds are

small and irregularly lobed (fig. 9), and mesad of each is a large pyri-

form structure, the interior of which is divided into a number of areas.

The cephalic margin of case is armed with a pair of small setae.

On the leaf there appears no waxy secretion, the insects showing

as yellowish or brownish disks.

Adults.—Unknown.
Type.—Cat. No. 19060, U.S.N.M. Described from pupa cases and

eggs in balsam mounts and dry upon the leaf.

Genus NEOMASI^ELLIA Quaintance and Baker.

Neomaskellia Quaintance and Baker, Tech. Ser. 27, pt. 1, Bur. Ent. U. S. Dept.

Agric, 1913, p. 91.

NeomaslceTlia was erected by the writers to include an aleyrodid

found in the Maskell collection of Aleyrodidae which presents numer-

ous points of difference from other groups in the family, as will be

noted from the generic diagnosis. Further study of the material in

the collection of the Bureau of Entomology permits us to add another
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species to the genus—namely, Aleyrodes hergii Signoret. A com-

parison of the type of Aleyrodes sacchari Maskell with hergii leads us

to beheve that Maskell's species is the same as hergii Signoret. Below
are given the characteristics of NeomasJcelUa and a key to the two
known species of the genus, followed by a description of hergii. A
revised description of comata was given in Technical Series 27, part

1, of the Bureau of Entomology, United States Department of Agri-

culture, on page 92.

Pujpa case.—Elliptic, with reflexed edges; margin with row of

prominent spines. PapUlae and dorsal pores absent. Vasiform

orifice on a tubercle-Uke elevation, transverse, eUiptical; operculum
short and broad, about haK fiUing the orifice; hngula similar in

shape and visible caudad of the operculum. Adult males much
smaller than the females; forewing with only radial sector present.

Females with radial sector and traces of the cubitus ; vertex depressed

mesad and with the lateral margins elevated. Antennae short,

thick, and hairy, composed of seven segments, of which the third is

the longest; second segment spherical; claspers of male short, thick,

and hairy.

Type.—Neomaslcellia comata (MaskeU).

KEY TO SPECIES OF NEOMASKELLIA.

1. Pupa case with 12 pairs of spines arising from submarginal area, the cephalic two
pairs short and hair-like. Forewing of adult with foiu- faint brownish patches

comata.

2. Pupa case with 16 pairs of spines arising from submarginal area, the cephalic two
pairs equally developed with the others. Forewing of adidt mottled and dotted
with dark brown bergii.

NEOMASKELUA COMATA (Maskell).

Aleurodes comata Maskell, Trans. N. Zealand Inst., vol. 28, 1896, p. 426.

Neomaskellia comata (Maskell) Quaintance and Baker, Tech. Ser. 27, pt. 1,

Bur. Ent., U. S. Dept. Agric, 1913, p. 91.

NEOMASKELLIA BERGn (Signoret),

Plate 77, figs. 1-14.

Aleurodes bergii Signoret, Ann. Soc. Ent. France, (4) vol. 8, 1867, p. 395.

Aleurodes sacchari Maskell, Trans. N. Zealand Inst., vol. 22, 1890, p. 171.

We have specimens of this species from Java, received from Dr.
L. Zehntner, February 1, 1897 (host not stated), and also specimens
collected by Mr. George Compere at Manila, Philippine Islands, on a
wild grass.

Egg (fig. 1).—Length 0.272 mm.; form oval, with the stalk attached
a short distance from the base and about half as long as the egg
itself. We are unable to make out any surface sculpturing in the
specimens at hand.

Pupa case (fig. 2).—Length from 0.72 to 0.8 mm.; width from
0.432 to 5.52 mm.; shape elhptic, rather strongly arched; abdom-
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inal segments distinct; median ridge not plainly evident except-

ing at vasiform orifice, which is situated on a prominent tuber-

cle. Color varying from a dark to a very pale brownish, with
the median area in some specimens more deepl}^ shaded than the

remainder of the case. Submarginal area armed with a row of

prominent, curved spines situated on tubercles. These are usually

32 m number, but there are sometimes fewer. The margin itself

(fig. 4) is rolled mider the case somewhat after the manner of the

species in the subgenus Lecanoideus. It is very minutely and
irregularly serrate, but there are nothing like the prominent teeth

which are present in some other forms. Vasiform orifice (fig. 3)

strongly elevated upon a tuberclehke structure, subcircular to

elliptic in outline, with the longest axis lyuig transversely. Opercu-
lum somewhat semicircular in outline, the caudal margin straight or

irregularly curved; lingula very broad, with only the distal extremity
showing below the operculum; both operculum and Hngula setose.

On each side of the orifice there is a large spine similar to those upon
the margin, and there is a pair of spines on the cephalic portion of the

thorax on the lower surface. Antennae and legs evident.

Adult female.—Length from vertex to tip of ovipositor 1.84 mm.;
color brown, deeper on the thorax, appendages and ovipositor,

lighter on the abdomen. Eggs in the abdomen appearing yellowish

brown and numerous small bright red areas visible. Vertex as

viewed from above rounded, rather broad, covered with a number
of small, clear papillae or porelike structures, from below (fig. 7)

depressed, with lateral elevations and the median area covered
with numerous bristles. OceUi rather large, clear, and situated

close to the compound eyes. These latter have large facets, are con-

stricted m the middle, and are deep brown in color. Antennae
(fig. 8) short, thick, strongly imbricated, and covered with numer-
ous fine hahs. Segment 1 0.036 mm. in length, subcyfindric; II 0.055

mm., almost globose, and covered with many bristles and many
fine hairs; III 0.1 mm., subcylindric, strongly imbricated and
covered with transverse rows of fine hairs; IV 0.03 mm., similar;

V 0.055 mm., imbricated, hairy, and with a few small distal senso-

ria; VI 0.033 mm.; VII 0.033 mm., with a few sensoria near distal

extremity. Thorax dark brown, covered all over with very many
minute fine dots, which may be punctures, and with several small,

clear, pore-hke areas similar to those on the head. Legs brown;
fore tibiae 0.32 mm. in length; fore tarsi, proximal segment 0.095

mm., distal segment 0.096 mm.; hind tibia 0.448 mm., armed on
its distal extremity with a rmg of rather stout spines and along
its mner margin with a double row of similar ones; hind tarsus,

proximal segment, 0.112 mm., distal segment 0.065 mm. Foot
(fig. 13) about 0.032 mm. long; claws curved; paronychium nar-

row and generally curved. Forewmg (fig. 5) 1.36 mm. long and
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0.608 mm. wide at its greatest width; radial sector rather thick,

sometimes almost straight and in other specimens with one or

two cm-ves; cubitus present only at the very base of the wing,

its position, however, being indicated by a hght area; wings mottled

and spotted with dark brown, as shown in the figure. This is most

prominent in two transverse areas, one near the distal extremity of

the wing and the other a httle proximad of the middle. Margin

(fig. 12) armed with a series of rather broad teeth, on which minute

hairs are situated. Hindwing (fig. 5) 1.088 mm. long and 0.48 mm.
wide; vein ahnost straight; color uniform smoky. Abdomen

broad and large; ovipositor dark brown, armed with numerous

prominent spmes; vasiform orifice (fig. 6) elliptic, transverse, and

surrounded by a dark area which extends back to the ovipositor.

Operculum somewhat semicircular, about half filling the orifice;

Ungula very broad and long, exserted for some distance; both oper-

culum and lingula with numerous fine hairs.

Adult male.—Much smaller than the female, being 0.84 mm.
long. Color much the same, but with more of a reddish tint on

the abdomen. Antennae (fig. 10) similar to those of the female.

Segment I 0.03 mm. long, subcylindric; II 0.045 mm.; Ill 0.08

mm.; IV 0.03 mm.; V 0.036 mm., with two smaU distal sensoria;

VI 0.02 mm.; VII 0.021 mm., and armed near its distal extremity

with a long, spiked sensorium and two circular ones (fig. 14).

Segments III to VII strongly imbricated and covered with trans-

verse rows of minute hairs. Forewing (fig. 9) straight, with radial

sector straight and thick; cubitus not present, though in some

specimens there is a faint shading indicating it. Length of wing

0.64 mm.; width 0.208 mm.; marking very similar to that of the

female, as shown m the figure. Hind wing 0.48 mm. long and 0.24

mm. wide; vein straight, uniform dusky in color. Hind tibiae

0.35 mm. long; hind tarsi, proximal segment 0.08 mm., distal seg-

ment 0.064 mm. Abdomen very long in some specimens as com-

pared to the wings and claspers, measuring, exclusive of claspers,

0.512 mm. in length. Claspers (fig. 11) 0.144 mm. long, dark brown

in color, not acutely pointed at distal extremity, thick and armed

with numerous hairs.

EXPLANATION OF PLATES.

Plate 32.

Alcurocanthus bambicsae.—l, insects in place on plant; 2, larva, first stage; 3, ventral

pores near margin of larva, first stage; 4, larva, second stage; 5, larva, fourth stage;

6, margin of case of fourth-stage larva; 7, pupa case; 8, margin of pupa case; 9, vasi-

form orifice of pupa case . (After Peal
.

)
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Plate 33.

Aleurocanthus banhgiae.—1, outline of pupa case; 2, margin of pupa case; 3, vasiform

orifice; 4, spine of larva; 5, larva.

Aleurocanthus calophylli.—6, pupa case; 7, margin of pupa case; 8, vasiform orifice;

9, egg; 10, polygonal markings of egg.

Plate 34.

Aleurocanthus dissimilis.—1, pupa case; 2-5, different types of spines of pupa case; 6,

margin of pupa case; 7, marginal tooth of pupa case, greatly enlarged; 8, vasiform

orifice; 9, spine of larva.

Aleurocanthus hirsutus.—10, pupa case; 11, margin of pupa case; 12, enlarged spine of

pupa case; 13, vasiform orifice; 14, larva; 15, thoracic tracheal pore of larva.

Plate 35.

Aleurocanthus longispinus.—l, pupa case; 2, margin of pupa case; 3, vasiform orifice;

4, showing spines and dermal markings on abdominal segments; 5, egg; 6, polygonal

markings of egg.

Plate 36.

Aleurocanthus mangiferae.—1, pupa case; 2, egg; 3, polygonal markings of egg; 4,

late larva; 5, margin of pupa case; 6, early larva; 7, vasiform orifice of pupa case; 8,

vasiform orifice of late larva; 9, showing variation in spines in pupa case of other

individuals of this species.

Plate 37.

Aleurocanthus piperis.—1, pupa case; 2, margin of pupa case; 3, vasiform orifice of

pupa case; 4, tip of spine of pupa case; 5, minute knobbed spine occurring in row

within margin of pupa case; 6, larva.

Aleurocanthus serratus.—7, pupa case; 8, margin of pupa case; 9, vasiform orifice of

pupa case; 10, spine of pupa case.

Plate 38.

Aleurocanthus spiniferus.—1, pupa case; 2, egg; 3, polygonal markings of egg; 4, mar-

gin of pupa case; 5, vasiform orifice; 6, spine of pupa case.

Aleurocanthus spinosus.—7, egg; 8, pupa case; 9, spine of pupa case; 10, margin of

pupa case; 11, vasiform orifice of pupa case.

Plate 39.

Aleurocanthus T-signatus.—l, pupa case; 2, vasiform orifice of pupa case; 3, margin

of pupa case; 4, spine of pupa case; 5, early larva; 6, late larva; 7, vasiform orifice

of adult; 8, claw of adult; 9, forewing of adult.

Plate 40.

1. Aleurocybotus graminicolus, pupa case. 2. Aleurocybotus setigerus, pupa case.

Plate 41

.

Aleurolobus barodensis.—1, pupa case; 2, latero-cephalic margin of pupa case; 3,

vasiform orifice and surrounding trilobed area; 4, margin of pupa case; 5, caudal

margin of pupa case; 6, young larva; 7, vasiform orifice of larva; 8, lingula of larva;

9, portion of submarginal area of larva showing pore; 10, submarginal area of larva;

11, caudo-lateral margin of larva showing spine.
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Plate 42.

Aleurolohusflavus.—l, pupa case; 2, thoracic tracheal pore of pupa case; 3, thickened
lines separating submargirial and dorsal areas of pupa case; 4, vasiform orifice and
siu-rounding trilobed area of pupa case; 5, lingula of pupa case; 6, margin of pupa
case; 7, egg; 8, caudal margin of pupa case.

Plate 43.

Aleurolohus marlatti.—l, egg; 2, larva, first instar; 3, vasiform orifice of larva, first

instar; 4, larva, second instar; 5, margin of case of larva, second instar; 6, vasi-

form orifice of larva, second instar; 7, lingula of larva, second instar; 8, larva, third

instar; 9, margin of case of larva, third instar; 10, vasiform orifice of larva, third

instar; 11, pupa case, dorsal view; 12, vasiform orifice and surrounding trilobed

area of pupa case; 13, margin of pupa case; 14, thoracic tracheal comb of teeth of

pupa case; 15, forewing; 16, male genitalia, lateral view.

Plate 44.

Aleurolohus philippinensis.—1, egg; 2, early larva; 3, vasiform orifice of early larva;

4, late larva; 5, vasiform orifice of late larva; 6, lingula of late larva; 7, margin of late

larva; 8, spine of late larva; 9, pupa case; 10, vasiform orifice and surrounding tri-

lobed area of pupa case; 11, leg of pupa case; 12, margin of pupa case; 13, antenna of

pupa case; 14, genitalia of male adult; 15, forewing of adult; 16, vasiform orifice of

adult; 17, claw of adult; 18, antenna of adult male; 19, antenna of adult female; 20,

antenna of early larva.

Plate 45.

Aleurolohus setigenis.—l, pupa case; 2, vasiform orifice and surrounding trilobed area

of pupa case; 3, Margin of pupa case; 4, thoracic pore of pupa case; 5, lingula of

pupa case; 6, paired pores of submarginal area.

Plate 46.

Aleurolohus simulus.—1, egg as seen in body of female; 2, peduncle of egg; 3, larva,

first stage; 4, antenna of larva, first stage; 5, pupa case; 6, vasiform orifice of pupa
case; 7, thoracic tracheal pore or comb of pupa case; 8, margin of pupa case showing
circular pores on dorsum; 9, pupa extracted from pupa case; 10, genitalia of male;

11, wing of female; 12, vasiform orifice of male; 13, antenna of male; 14, antenna of

female. (After Peal).

Plate 47.

Aleurolohus taonahae.—l, egg; 2, early larva; 3, margin of case of early larva; 4,

vasiform orifice of early larva; 5, pupa case; 6, vasiform orifice and trilobed area
of pupa case; 7, margin of pupa case.

Aleurolohus solitarius.—8, pupa case; 9, thoracic tracheal pore of pupa case showing
trilobed structiure; 10, same showing structure with but two lobes; 11, caudal tra-

cheal pore of pupa case; 12, vasiform orifice and surrounding trilobed area of pupa
case; 13, margin of pupa case.

Plate 48.

1, Aleuroparadoxus iridescens, pupa case; 2, Aleuroparadoxus punctatus, pupa case.
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Plate 49.

Aleuroplatus berbericolus.—1, margin of pupa case; 2, comb of thoracic tracheal fold

of pupa case; 3, vasiform orifice of pupa case; 4, variation in comb of thoracic trach-

eal fold of pupa case.

Aleuroplatus cockerelH.—5, comb of thoracic tracheal fold of pupa case; 6, vasiform

orifice of pupa case.

Aleuroplatus cococolus.—7, egg; 8, vasiform orifice of pupa case; 9, clubbed spine of

larva; 10, tapering spine of larva.

Aleuroplatus coronatus.—11, margin of pupa case; 12, vasiform orifice of pupa case.

Aleuroplatus Jicus-rugosae.—13, pupa case; 14, vasiform orifice of pupa case; 15,

comb of caudal tracheal fold of pupa case; 16, comb of thoracic tracheal fold of

pupa case.

Aleuroplatus gelatinosus.—17, comb of thoracic tracheal fold of pupa case; 18, comb
of caudal tracheal fold of pupa case; 19, vasiform orifice of pupa case.

Aleuroplatus incisus.—20, comb of thoracic tracheal fold of pupa case; 21, vasiform

orifice of pupa case.

Plate 50.

1, Aleuroplatus berbericolus, pupa case: 2, Aleuroplatus cockerelU, pupa case.

Plate 51.

1, Aleuroplatus cococolus, pupa case; 2, Aleuroplatus coronatus, pupa case.

Plate 52.

1, Aleuroplatus gelatinosus, pupa case; 2, Aleuroplatus incisus, pupa case.

Plate 53.

Aleuroplatus myricae.—1, clasper of male; 2, antenna of male; 3, vasiform orifice of

pupa case; 4, margin of pupa case.

Aleuroplatus oculiminutus.—h, margin of pupa case showing reticulate area; 6, wing

of adult; 7, vasiform orifice of pupa case.

Aleuroplatus ovatus.—8, margin of pupa case; 9, vasiform orifice of pupa case.

Aleuroplatus pectiniferus.—10, comb of thoracic tracheal fold of pupa case; 11, vasi-

form orifice of pupa case; 12, clasper of male; 13, penis; 14, wing of adult.

Aleuroplatus plumosus.—lb, comb of thoracic tracheal fold of pupa case; 16, vasiform

orifice of pupa case.

Aleuroplatus quercus-aquaticae.—17, comb of thoracic tracheal fold of pupa case; 18,

vasiform orifice of pupa case.

Plate 54.

1, Aleuroplatus myricae, pupa case; 2, Aleuroplatus oculiminutus, pupa case.

Plate 55.

Aleuroplatus oculireniformis.—1, egg; 2, pupa case; 3, margin of pupa case; 4, vasiform

orifice of pupa case; 5, penis; 6, clasper of male; 7, antenna of adult; 8, portion of

compound eye of adult showing lenses; 9, eye spots of oculiminutus, vinsonioides,

and oculireniformis, showing relative size; 10, wing of adult.

Plate 56.

1, Aleuroplatus ovatus, pupa case; 2, Aleuroplatus pectiniferus, pupa case.
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Plate 57.

1, AleuToplatus plumosus, pupa case; 2, Aleuroplatus quercus-aquaticae, pupa case.

Plate 58.

1, Aleuroplatus scvblpturatus, pupa case; 2, Aleuroplatus transluddus, pupa case.

Plate 59.

Aleuroplatus sculpturatus.—1, dorsal pores of pupa case; 2, margin of pupa case;

3, vaaiform orifice of pupa case; 4, comb of thoracic tracheal fold of pupa case.

Aleuroplatus validus.—5, margin of pupa case; 6, vasiform orifice of pupa case; 7,

caudal comb of pupa case.

Aleuroplatus variegatus.—8, comb of thoracic tracheal fold of pupa case; 9, clubbed
spine of pupa case; 10, mai^in of pupa case; 11, vasiform orifice of pupa case.

Aleuroplatus vinsonioides.—12, vaaiform orifice of pupa case; 13, margin of pupa case;

14, margin of pupa case showing reticulate areas.

Plate 60.

Aleuroplatus mammaeferus.—l, pupa case; 2, submarginal protuberances of pupa
case; 3, comb of caudal tracheal fold of pupa case; 4, comb of thoracic tracheal fold

of pupa case; 5, vasiform orifice of pupa case; 6, margin of pupa case; 7, knobbed
protuberance of pupa case.

Aleuroplatus transluddus.—8, pupa case showing adult within; 9, pupa case; 10, vasi-

form orifice of pupa case; 11, thoracic tracheal fold of pupa case; 12, margin of pupa
case; 13, clasper of male; 14, wing of adult.

Plate 61.

1, Aleuroplatus validus, pupa case; 2, Aleuroplatus variegatus, pupa case.

Plate 62.

Aleurothrixus depim.—1, egg; 2, early larva; 3, pupa case; 4, dorsal spine of larva;

5, submarginal spine of larva; 6, spine of pupa case; 7, vasiform orifice of pupa
case.

Aleurothrixus porteri.—8, clasper of male; 9, early larva; 10, vasiform spine of pupa
case; 11, vasiform orifice of puj^a case.

Aleurothrixus howardi.—12, vasiform orifice of pupa case; 13, spine of pupa case.

Aleurothrixus floccosus.—14, vasiform orifice of pupa case.

Plate 63.

Dialeurodes eitri.—l, pupa case, dorsal \iew; 2, thoracic tracheal fold and pore; 3,

margin of case; 4, vasiform orifice of pupa case; 5, larva, third instar; 6, larva, first

instar; 7, leg of larva, first instar; 8, antenna of larva, first instar; 9, egg; 10, antenna
of adult; 11, wing; 12, claw of adult; 13, male genitalia; 14, margin of forewing.

Plate 64.

1, Dialeurodes citri, Pupa case; 2, Dialeurodes Urhaldyi, Pupa case.

Plate 65.

Dialeurodes dtrifolii.—1, pupa case, dorsal view; 2, thoracic tracheal pore; 3, sculptur-
ing on caudal tracheal fold; 4, vaaiform orifice; 5, antenna of adult; 6, circular sen-
soria of segment III of antenna; 7, wing of adult; 8, male genitalia; 9, egg; 10,

sculpturing of egg; 11, larva; 12, margin of pupa case; 13, hind tarsus of female; 14,

hind claw of female.
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Plate 66.

Dialeurodesfodiens.—l, pupa case; 2, vasiform orifice; 3, lingula of pupa case; 4, margin

of pupa case.

Dialeurodes radiipuncta.—5, pupa case; 6, vasiform orifice; 7, thoracic tracheal pore.

Dialeurodes tricolor.—8, pupa case; 9, margin of pupa case; 10, thoracic tracheal pore;

11, vasiform orifice; 12, lingula of pupa case; 13, caudal margin of pupa case.

Plate 67.

Dialeurodes kirkaldyi.—1, pupa case; 2, vasiform orifice; 3, thoracic tracheal pore;

4, pupa case showing pupa within; 5, egg; 6, wing; 7, male genitalia; 8, claw of

adult; 9, distal extremity of tarsus; 10, antenna of adult; 11, larva, first instar; 12,

testes of male; 13, vasiform orifice of male showing rectum.

Plate 68.

Dialeurodes eugeniae.—1, pupa case; 2, margin of pupa case; 3, thoracic tracheal pore

and sculpturing of adjacent area; 4, vasiform. orifice; 5, tracheal pore on caudal

margin of pupa case.

Dialeurodes tohyonis.—6, pupa case; 7, sculpturing of derm of pupa case; 8, thoracic

tracheal pore and sculpturing; 9, vasiform orifice; 10, polygonal markings on dorsal

disk of pupa case.

Plate 69.

Dialeurodes radiirugosa.—1, forewing of female; 2, sensoria on radial sector of fore-

wing; 3, costal margin of forewing; 4, hind wing of female; 5, vasiform orifice of female;

6, pupa case; 7, vasiform orifice of pupa case; 8, thoracic tracheal pore and sculptur-

ing of tracheal fold; 9, polygonal sculpturing of dorsum of pupa case.

Plate 70.

Dialeurodes dissimilis.—l, pupa case; 2, vasiform orifice; 3, margin of pupa case; 4,

thoracic tracheal fold and pore.

Dialeurodes radiilinealis.—b, pupa case; 6, thoracic tracheal pore and sculpturing of

tracheal fold; 7, vasiform orifice; 8, margin of pupa case.

Plate 71.

Dialeurodes cerifera.—l, pupa case; 2, thoracic tracheal pore of pupa case; 3, vasiform

orifice; 4, Lingula.

Dialeurodes huscki.—h, pupa case; 6, thoracic tracheal pore; 7, vasiform orifice; 8,

lingula; 9, ventral aspect of pupa case showing organs; 10, antenna of pupa case;

11, distal end of antenna of pupa case; 12, distal end of leg of pupa case.

Plate 72.

Dialeurodes struthanthi.—l, pupa case; 2, vasiform orifice; 3, margin of pupa case; 4,

thoracic tracheal pore; 5, lingula.

Dialeurodes maxima.—G, pupa case; 7, vasiform orifice; 8, margin of pupa case; 9,

thoracic tracheal pore and sculpturing of tracheal fold.

Plate 73.

Dialeurodes Jijiensis.—l, pupa case; 2, margin of pupa case; 3, vasiform orifice; 4,

thoracic tracheal pore.

Dialeurodes townsendi.—b, egg; 6, pupa case; 7, vasiform orifice; 8, caudal margin of

pupa case; 9, thoracic tracheal pore.
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Plate 74.

1, Dialeurodes rutherfordi, pupa case; 2, Dialeurodes trilobitoides; pupa case.

Plate 75.

Dialeurodes rutherfordi.-l, pupa case; 2, vaaiform orifice; 3, thoracic tracheal pore;

4, caudal margin of pupa case; 5, margin of pupa case.

Dialeurodes trilobitoides.—G, pupa case; 7, marginal spine of pupa case; 8, sculpturing

on dorsum; 9, thoracic tracheal pore and sculpturing of tracheal fold; 10, vaaiform

orifice; 11, pore of caudal tracheal fold.

Plate 76.

Dialeurodes decempuncta.—l, pupa case; 2, caudal segment of pupa case; 3, thoracic

tracheal pore and margin of pupa case; 4, egg; 5, larva; 6, vaaiform orifice; 7,

larva, first instar.

Plate 77.

Neomaslcellia bergii.—l, egg; 2, pupa case; 3, vasiform orifice of pupa case; 4, margin

of pupa case; 5, wings of female; 6, vasiform orifice of adult; 7, head of adult; 8,

antenna of female; 9, wings of male; 10, antenna of male; 11, genitalia of male; 12,

margin of wing; 13, claw of adult; 14, distal end of antenna.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 439.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 440.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 440.
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White Flies of the Subfamily Aleyrodinae.

For explanatjon of plate see page 440.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 440.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 440.
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White Flies of the Subfamily Aleyrodinae,

For explanation of plate see page 440.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 441.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 441.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 441.
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White Flies of the Subfamily Aleyrodinae.
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White Flies of the Subfamily Aleyrodinae.
For explanation of plate see page 441.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 441.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 442.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 51 PL. 50

O

> ^

o 3





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 51 PL. 51

-I u
< S

,^

/
. :•. s y

'/^M
#^- '

'^"'H





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL 51 PL. 52





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 51 PL. 53

7 \^J^

o

c:

-3.

White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 442.
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White Flies of the Subfamily Aleyrodinae
For explanation of plate see page 442.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 443.
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White Flies of the Subfamily Aleyrodinae

For explanation of plate see page 443.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 443.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 51 PL. 63

White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 443.
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White Flies of the Subfamily Aleyrodinae.

For explj^nation of plate see page 443.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 444.
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White Flies of the Subfamily Aleyrodinae.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 444.
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White Flies of the Subfamily Aleyrodinae.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 444,
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 444.
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White Flies of the Subfamily Aleyrodinae.

For explanation of pi-ate see page 444.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 444.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 445.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 445.
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White Flies of the Subfamily Aleyrodinae.

For explanation of plate see page 445.
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NOTES ON THE WHITFIELD COUNTY, GEORGIA, METEORIC
IRONS, WITH NEW ANALYSES.

By George P. Merrill,

Head Curator, Department of Geology, United States National Museum.

It wiU be recalled that in 1881 in the American Journal of Science

(vol. 21), W. E. Hidden described an iron meteorite from Whitfield

County, Georgia, and gave a cut illustrating the etched sm-face, but

no chemical analyses. In 1883, C. U. Shephard, in the same journal,

pubhshed a description of a stiU larger mass, weighing some 117

pounds, from near Dalton in the same county, and in this description

expressed a doubt as to whether this iron might not be identical with

that previously described by Hidden. In 1887, again, George F.

Kunz in writing on the East Tennessee (Cleveland) iron suggested

that this too might be identical with the large mass of the Whitfield

County iron. This refers, presumably, to the Dalton of Shepard.

It was for the purpose of deciding these questions that the present

investigation was midertaken, opportunity for which was offered by

the final acquisition by the United States National Museum of the

Shepard collection, which contained the 117-pomid mass.

Referring to the two irons described by Hidden and Shepard,

respectively

—

These differ quite radically m structure, as shown in plate 78,

figure 1 being an etched surface of the iron described by Shepard, and

figure 2 of the mass described by Hidden. The Hidden u-on, it will

be observed, is marked by broad plessite areas and a pecuhar swelling

of the kamacite bands, while between the two alloys are the regularly

disposed, parallel-lying taenite bands. In the Shepard iron the kam-

acite bands are not swoUen, but show very straight borders, the

taenite bands are thinner, so thin indeed, as to be scarcely recogniza-

ble, and the plessite areas much less conspicuous. More important

yet is the presence in this iron of small, irregularly scattered, granular,

and dendritic particles of schreibersite, shown somewhat indistuictly

in white in figure 1 of the plate. These were noted by Shepard and

described as being often interrupted at short intervals, so that they

resemble the markings of telegraph ribbons, and the continuous lines

Proceedings U. S. National Museum, Vol. 51-No. 2157.
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sometimes swelling into triangular or polygonal enlargements form-

ing a string of nearly disconnected beads. Shepard, however, did

not discriminate between the taenite and schreibersite, and the two

are often so closely associated and intergrown as to make this a matter

of difficulty. The most characteristic distinction is that the taenite

lies in very thin films parallel to the kamacite, while the schreibersite

is m knots, granules, and dendritic fonns, sometimes by itself but

often attached to or continuous with the taenite films. That these

forms are of the phosphide has been determined by separation and

microchemical tests. There is, further, a marked difference in the

manner in which the two irons etch, the Hidden iron etchmg quickly

and j^ielding a bright, lustrous surface, while that described by Shep-

ard, under precisely the same conditions, is acted upon much more

slowly and gives a dull surface, on which the figures show less dis-

tinctly.

An analysis of the Shepard iron as given in the paper referred to

shows:
Per cent.

Iron (Fe) 94. 66

Nickel (Xi) 4.80

Cobalt (Co) 34

99. 80

There being reasons for doubting the accuracy of this analysis, it

was repeated at my request by J. E. Whitfield, with the following

results:
Percent.

Smcon(Si) 0.001

Sulphur (S) 025

Phosphorus (P) 095

Manganese (Mn) None.

Carbon (C) 004

Nickel (Ni) 7.575

Cobalt (Co) 550

Copper (Cu) 016

Platinum (Pt) Traces.

Iridium (Ir) 002

Iron oxide (FeA) 350

Iron(Fe) 91.469

100. 087

A partial analysis of the iron described by Hidden shows a very

close resemblance, so far as the two essential constituents are con-

cerned, Nichols's results, as quoted by Farrington,^ giving:

Per cent.

Iron(Fe) 91.02

Nickel (Ni) and cobalt (Co) 7. 38

98.40

1 Mem. Nat. Acad. Sci., vol. 13, 1915, p. 155.
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Notwithstanding tliis close chemical resemblance, which is not at

all miusual for irons of this class, I am, on the grounds of structure

and etching peculiarities, convinced that the kons represent two dis-

tinct faUs, and would suggest that the Hidden iron be known, as

fu-st described, under the name WJiitfield County, and that described

by Shepard as Dalton. They will be so Usted in the future in the

United States National Museum catalogue.

As to the suggested identity of the Shepard iron with that of Cleve-

land, as made by Kunz, while there is some resemblance between the

two, I can not agree with his statement that the figures on the Cleve-

land and Shepard irons are identical. (See pi. 78.) Further than

this, the Shepard (Dalton) iron shows nowhere on the five cut sur-

faces now available any of the Reichenbach figures, which are so

pronounced on that of Cleveland, and which Cohen has further noted

on that described by Hidden (the Whitfield County iron) . A further

difference is noted in the composition of the Cleveland iron, as deter-

mined by Genth, the results given in Kunz's paper being as follows:

Per cent.

Iron (Fe) 89. 93

Copper (Cu) 06

Nickel (Ni) 8.06

Cobalt (Co) 56

Phosphorus (P) 66

Sulphur (S) Not determined

99.27

It is my present opinion that the three irons represent three dis-

tinct falls.

EXPLANATION OF PLATE 78.

(All figures natural size.)

Fig. 1. Etched siorface of the Dalton iron described by Shepard. Cat. No. 90,

(Shep. Coll.)

2. Etched surface of the "Whitfield County iron described by Hidden. Cat.

No. 520.

3. Etched surface of the Cleveland, East Tennessee, iron described by G. F.

Kunz. Cat. No. 58.

-Proc.N.M.vol.51—16 29
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The Whitfield County, Georgia, Meteoric Irons.

For explanation of plate see page 449.
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A LOWER JURASSIC FLORA FROM THE UPPER MATA-
NUSKA VALLEY, ALASKA.

By F. H. Knowlton,

Custodian of Mesozoic Plants, United States National Museum.

The material upon which this paper is based was collected by Dr.

George C. Martin, R. M. Overbeck, and J. B, Mertie, jr., of the

United States Geological Survey, during the field season of 1913.

The general location of the fossil collections, together with the avail-

able structural and stratigraphio data, is described in the following

notes, which Doctor Martin has kindly prepared

:

The fossil plants were obtained from four localities, all situated in a small area

lying south of the east fork of Boulder Creek and nbrth of Antliracite Ridge. These
localities are in the eastern part of the Talkeetna Mountains, or in the upper Mata-

nuska Valley, Boulder Creek flowing westward into Chickaloon River, which is the

largest northern tributary of the Matanuska.

The Lower Jurassic rocks of the Matanuska Valley and adjacent areas have a wide
geograpliic extent and constitute a very important stratigraphio and structural ele-

ment in the geology of the eastern Talkeetna Mountains. These rocks were described

by Paige and Knopf as "lower Middle Jurassic rocks" (including only the volcanic

members as described in the text, but the whole of the "Middle Jurassic andesitic

greenstones, etc.," as represented on the map). They were tentatively correlated by
Brooks with the Skwentna- group, which he referred to the lower Middle Jurassic on
the basis of Paige and Knopf's assignment of their Matanuska Valley rocks. They
include the "Lower Jurassic rocks" described by Martin and Katz,^ and by Martin

and Mertie.*

These rocks include lavas, agglomerates, breccias, and tuffs, interbedded with

lesser volumes of sandstone and shale. They are composed chiefly of water-laid vol-

canic detritus. Their thickness is probably several thousand feet, but can not be
accurately estimated on account of the complex structure and the lack of recognizable

horizons. The position of the plant-bearing beds within the formation has not been
determined. These rocks carry also an abundant marine invertebrate fauna which
Stanton regards " as probably of Lower Jurassic age, and as probably equivalent to that

Paige, Sidney, and Knopf, Adolph., Geologic reconnaissance in the Matanuska and Talkeetna basins,

Alaska, U. S. Geol. Survey Bull. 327, 1907, pp. 1&-19.

» Brooks, Alfred H., The Mount McKinley region, Alaska, U. S. Geol. Survey Prof. Paper 70, 1911,

pp. 85-87.

^ Martin, G. C, and Katz, F. J., Geology and coal fields of the lower Matanuska Valley, U. S. Geol.

Survey Bull. 500, 1912, pp. 29-32.

« Martin, G. C, and Mertie, J. B., jr., Geology of the upper Matanuska district, U. S. Geol. Survey
Bull, (in preparation).

5 U. S. Geol. Survey Bull. 500, p. 31.
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of the Lower Jurassic tuffs ' of Seldovia. They were largely, if not wholly, deposited
in marine waters, although the plants herein described are possibly indicative of

temporary terrestrial conditions. The plants have been found only in one small area,

but the marine invertebrates are widely distributed. The plants and the marine
shells have not been found in the same bed, nor have their precise relations been
determined.

Neither the basal contact of these beds nor the rocks which underlie them have
been observed, these being the oldest rocks known in this district. They are over-

lain by Middle Jurassic beds which have yielded numerous fossils (8567), including
Sagenopteris goppertiana Zigno, together with a great variety of marine invertebrates.

The fauna of these overlying Middle Jurassic rocks corresponds closely to that of the
Tuxedni sandstone ^ of Cook Inlet, in which Sagenopteris goppertiana and other plants

have also been found.

Tho plant material from the Matanuska Valley proves to be of

exceptional interest and, as so frequently happens in reconnaissance

work, it is perhaps of necessity unfortmiately Umited in amount.
The matrix containing the plants had a tendency to break up into

small pieces, with the result that there is hardly an entire leaf or

frond in the whole collection. In some cases the nervation is much
obscured, while in others, as for instance in the fragments of Didyo-
phyllum leaves, it is retained with remarkable fidehty.

The stratigraphy and invertebrate paleontology, as set forth in

the preceding paragraphs by Doctor Martin, pomt to the reference

of these rocks to the Lower Jurassic, and it naturally becomes of

interest to ascertain the bearing of tho plants on this point. Follow-

ing is an enumeration of the species recognized from the combined
localities, the local distribution of each species being indicated

under the locahty number below:

Cladophlebis hirta ? Holler
Dictyophyllum nilssoni (Brongniart) Goppert.
Sagenopteris ?, species

Otozamites pterophylloidcs Brongniart MSS
Otozamites bornholmiensis ? Moller
Pterophyllum rajmahalense Morris
Pterophyllum aequale (Brongniart) Nathorst..
Ctenophyllum angustifolium ? Fontaine
Nilssonia polymorpha Schenk
Pagiophyllum falcaturn Bartolin

As all these forms, with the exception of the unnamed Sagenopteris,

are species previously known, they may furnish adequate information

as to their age values. In the fu^t place it may be pointed out

that, although geographically related only one of the 10 forms enum-
erated above—^namely, Pterophyllum rajmahalense, which has been

1 Stanton, T. W., and Martin, G. C, Mesozoic section on Cook Inlet and Alaska Peninsula, Geol. See.

America Bull., vol. 16, 1905, pp. 396-397.

2 Martin, G. C, and Katz, F. J., A geologic reconnaissance of the Iliamna region, Alaska, U. S. GeoL
Survey Bull. 485, 1912, pp. 59-64.
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reported^ from the Middle Jurassic (Tuxedni sandstone) of Cook

Inlet—has thus far been detected in any of the Jurassic areas known

in Alaska, though several of the genera are present. To the south,

however, tliree species are found to be common to the Jurassic of

Douglas County, Oregon, as follows: Pterophyllum rajmahalense,

Pterophyllum aequale, Ctenophyllum angustifolium ?

As these three species occur together at a single locality in the

Matanuska Valley, and were not found at any of the other locahties,

it is not impossible that they may represent a higher horizon, which

would place them more in accord with the Oregon Jurassic.

The first of these species is reported by Fontaine to be one of the

most abundant forms at the Oregoii localities. It was fu-st described

from the Rajamahal series of India, in beds believed to be of Liassic

age, while the Oregon localities are held to be of the same age as the

Jurassic of Yorkshire, England—namely, Lower Oohte.

The second species (Pteropliyllum aequale) is also one of the abund-

ant forms in the Oregon Jurassic. It was first reported in the Rhaetic

of Sweden by Brongniart, and later by Nathorst and others. Fon-

taine ^ has expressed the opinion that Nathorst has probably con-

fused two species imder this name from Sweden, one form of which

is the abundant type at the Oregon locahties.

There is some question about the identification of the third species

{Ctenopliyllum angustifolium), and its presence in the rocks of the

Matanuska Valley has been queried. The only specimen in the col-

lection is the fragmentary one shown in the figure (pi. 80, fig. 2), and

while it is smaller than the usual Oregon form shown in Fontaine's

figures, it is of the same type and may well have come from near

the tip of an especially small leaf. In any event it has been thought

better to refer it provisionally to this form rather than found a new
species on inadequate material.

The Matanuska material undoubtedly finds its closest affinity with

the material descriljed by Nathorst, Bartohn, Moller, and others from

the island of Bomholm, off the southern coast of Sweden, since aU

but two of the forms {Pterophyllum rajmahalense and Ctenophyllum

angustifolium) are common to the two places. It should be noted

that these two species have not been found at the same Alaskan

locahties as the other eight species. It is of course true that the

identification of two or three of the Matanuska forms has been ques-

tioned, but the certainty with which certain of the other forms have

been identified makes these doubtful ones the more reasonable. One
of the most characteristic and unmistakable forms is the Dictyo-

phyllum which genus has been reported but once before from America.

Two of the varieties or forms of this species described by Nathorst

are also present in the Alaskan material.

1 U. S. Geol. Sm-vey Bull. 484, p. 64, 1911.

2 Fontaine, W. M., in Ward, U. S. Geol. Survey Mon. 50, p. 100, 1906.
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To the best of present knowledge and belief, then, the Matanuska

localities are thought to be of the same age as the Bomhohn deposits,

and the question only remains : What is that age ? In the works of

MoUer, Nathorst, and others the Boniholm locahty is referred to as

Khaetic or Liassic, there apparently being the same difficulty there,

as in many other parts of Europe, in drawing the fine between the

Triassic and Jurassic. Taking everj^hing into accomit in the present

connection, such as the Jurassic affinity of certain of the forms, the

absence of known plant-bearing Triassic rocks in Alaska, the appar-

ently Lower Jurassic indication of the associated invertebrates, etc.,

all give weight to the reference of these rocks to the higher of the

two alternatives. The material under consideration from the Mata-

nuska Valley is, therefore, regarded as of Lower Jurassic (Liassic)

age. This is the oldest, well-defined Jurassic flora known to the

writer in North America.

It may be mentioned that the plant-bearing beds that are possibly

of Lower Jurassic age have been found at Cold Bay on the Alaska

Peninsula. The fossil plants obtained form these beds Got 3109)

are not well preserved and apparently include only two species which

have been provisionally identified as Glossozamitesi schrenTciil and

Pterophyllum ? species. These species probably are not identical with

any of the forms here described.

ENUMERATION OF THE SPECIES.

CLADOPHLEBIS HIRTA? Mttller.

Plate 81, fig. 3.

Cladophlebis hirta Moller, Bidrag till Bornholm fossila flora, Pteridophyter:

Kong. Fysiografiska Sallskapots, Handl., vol. 13, 1902, p. 30, pi. 2, figs. 23,

24; pi. 3, fig. 2.

Occurrence.—6700. Upper Matanuska VaUey, Alaska. Crest of

spur between first and second tributaries entering East Fork of

Boulder Creek above its mouth. Elevation, 4,780 feet.

DICTYOPHYLLUM mLSSONI (Brongnjart) GOppert.

Plate 82, figs. 1^.

Dictyophyllum nilssoni (Brongniart) Goppert, Gattungen d. fossilen Pflanzen,

pts. 5 and 6, 1846, p. 119 [153].

—

Nathorst, Bidrag till Sveriges fossila flora,

Kongl. Svenska Vetenskaps-Ak. Handl., vol. 14, No. 3, 1876, p. 25, pi. 1,

fig. 14; pi. 4, figs. 6-8; pi. 5, figs. 1-5; pi. 6, figs. 2-3; pi. 7, figs. 1, 2; Beitrag

e fossilen flora Schwedens, 1878, p. 14, plates and figures the same as in the

preceding paper; tjber Dictyophijllum u. Camptopteris spiralis: Kongl.

Svenska Vetenskaps-Ak. Handl., vol. 41, 1906, p. 5, pi. 2; pi. 3, figs. 2-8.

Phlebopteris nilsonii Brongniart, Hist. v^g. foss., 1836, p. 376, pi. 132, fig. 2.

So far as known to the writer this is the second time the presence

of Dictyophyllum has been noted in North America. The genus was
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established by Lindley and Hutton ^ in 1834, with D. rugosum from

the Lower Oolite of Yorkshire, England, as the type-species.

^

Since that time about 40 species have been established, among
them the splendid species with which the Matanuska specimens are

beMeved to be identical. According to Nathorst, Dictyophyllum nils-

soni is a fairly abundant species in the Rhaetic beds at Palsjo and Hor
in southern Sweden, and he has figured some magnificent examples
with as many as 18 pinnules or segments. The number of segments
appears to range from 6 to 9 on a side, or from 12 to 18 in the whole
frond.

The Matanuska specimens, although known only from pieces of

small size, give evidence of having been as large as, or even larger,

than the maximum size showii in Nathorst's figures. Thus, the

fragments shown in plate 82, fig. 1, might well have come from the
middle of a segment similar to that shown in Nathorst's plate 2.^ The
nervation in the Alaskan specimens is preserved with great fidelity,

as may be noted from the figures.

The Swedish specimens show such a range in size and outline that
Nathorst has been induced to give them a number of form or varietal

names, at least two of which are recognizable in the Alaskan material.

Thus, fig-ures 1-3 are referable to Nathorst's form genuinum, while
figure 4 seems to be form hrevilohatum..

Occurrence.—6700. Upper Matanuska Valley, Alaska. Crest of

spur between first and second tributaries entering East Fork of

Boulder Creek above its mouth. Elevation, 4,780 feet.

SAGENOPTERIS?, species.

Plate 81, fig. 2.

The collections from the Matanuska region include the fragment
here figured, which represents the apical portion of a small very obtuse
leaf. The fragment is about 4 cm. long and a httle less than 2 cm.
wide, and gives httle evidence of an increase in size toward the base.
The substance of the leaf is extremely thick and the nervation, with
the exception of the midrib, is made out with difficulty. The mid-
rib is very slender, but appears to reach quite to the apex. The

1 Lindley and Hutton, Foss. flora Great Britain, vol. 2, 1834, pi. 104.

2 In this connection it may be worth while to point out an error into which Seward has fallen in consid-
ering the type-species. In his Jurassic flora of the Yorkshire Coast, 1900, p. 123, he says: "In 1828, Brong-
niart proposed the name Phleboptcris philUpsi for the plant figured by Lindley and Hutton in 1834 as Dk-
tyophyllum rugosum; the latter name is quoted by the French author as a synonym, although the plant
was not described in the Fossil Flora until 1834. We must assume, therefore, that Brongniart saw the
description by the English authors some years before Lindley and Hutton published their work." As a
matter of fact Brongniart 's Hisloire, although bearing the title-page date of 1828, was actually published
in parts extending over the period from 1828 to 1838, and the parts 10 and 11, covering pages 337 to 416, and
plates 131 to 134, within which falls the description of Phlebopteris pUllipsi, was not issued until 1836, as
worked out by Zeiller in his Valenciennes flora, 1888, p. 702. This shows that Brongniart must have had
Lmdley and Button's work before him, and his Phlebopteris pMllipsi naturally and legitimately becomes a
synonym of Dictyophyllum rugosum.

3 Kongl. Svenska Vetenskaps-Ak. Handl., vol. 41, 1906, pi. 2.
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nerves emerge at an angle of about 45, curve slightly in passing out-

ward, and are often forked. There is also some evidence that the

nerves may anastomose, but the leaf is so thick and leathery tliut

this point is obscured.

The generic reference is somewhat uncertain, but in all reasonable

probabihty it belongs to Sagenopteris. It is quite unlike the species

just described, but does resemble a nimiber of well-known forms.

It has been thought best, however, considering its fragmentary

nature, not to give it a specific name.

Occurrence.—6700. Upper Matanuska Valley, Alaska. Crest of

spur between first and second tributaries entering East Fork of

Boulder Creek above its mouth. Elevation, 4,780 feet.

OTOZAMITES PTEROPHYLLOIDES Brongniart.

Plate 79.

Otozamites pterophylloides Brongniart MSS., Schimper, Pal. Veg., vol. 2, 1870,

p. 173.—Saporta, Plants Jurassique, vol. 2, 1875, p. 152, pi. 104, figs. 1,2;

pi. 105; pi. 106, figs. 1, 2; pi. 107; pi. 108, fig. 1; pi. 110, fig. 3.—Bartolin,

Nogle i den bornholmske Juraformation forekommende Planteforsteninger,

Bot. Tidsskr., vol. 19, 1894, p. 94, pi. 2, fig. 7.—Moller, Bidrag till Born-

holms fossila flora, Gymnospermer, Kongl. Svenska Vetenskaps-Ak. Ilandl.,

vol. 36, 1903, p. 13, pi. 1, fig. 19; pi. 3, fig. 1; pi. 7, fig. 15.

This species is represented by several examples, the largest and best

being the one figured. In size and shape of the leaflets it appears to

agree most closely with several of the figures given by Saporta in his

Plants Jurassique,^ being if anytliing shghtly larger than the French

specimens. The examples referred to this species by Moller have the

leaflets narrower and more acute than the Matanuska specimens, but

the nervation is apparently the same in both.

Occurrence.—G699. Upper Matanuska Valley, Alaska. Talus from

cliff about 1 mile up the next to the lowest creek entering the East

Fork of Boulder Creek from the south.

6701. Float from about a third of a mile below locality 6700.

OTOTZAMITES BORNHOLMIENSIS MOUer?

Plate 81, figs. 5, 6.

Otozamites bornholmiensis Moller, Bidrag till Bornholms fossila flora, Gymnosper-

mer, Kongl. Svenska Vetenskaps-Ak. Handl., vol. 36, 1902, p. 12, pi. 2,

figs. 1-7.

The two fragments figured are all that were contained in the Mata-

nuska collection, and while not very well preserved they appear to

be the same as Otozamites hornholmiensis of Moller, from the island of

Bomhohn. They differ shghtly in being a httle larger and in having

the pinnules more distinctly alternate, and for this reason the iden-

tification has been questioned. The nervation is very obscurely pre-
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served, but so far as can be made out it is the same as in the Swedish

specimens.

Occurrence.—6700. Upper Matanuska Valley, Alaska. Crest of

spur between fu"st and second tributaries entering East Fork of

Boulder Creek above its mouth. Elevation, 4,780 feet.

PTEROPHYLLUM EAJMAHALENSE Morris.

Plate 80, fig. i

.

Pterophyllum rajmahalense Morris in Oldham and Morris, Foss. Fl. Gondwana

System, vol. 1, 1863, p. 25, pi. 13, figs. 3-5; pi. 14; pi. 18, fig. 2.—Fontaine

in Ward, Status Mesozoic floras of the United States, 2d paper, U. S. Geol.

Survey Mon. 50, 1905, p. 102, pi. 21, figs. 1-7.

The specimen here figured, which appears to be from the basal por-

tion of a small leaf, I am not able to distinguish from specimens fig-

ured by Fontaine under the name of Pterophyllum rajamahalense

Morris. Fontaine's material came from Douglas County, Oregon,

where it is said to be one of the most abundant species present. It is

said to be somewhat less robust than the specimens described by Morris

from the Kajamahal series of India. Fontaine states that the substance

of the leaflets is thick and the veins are difficult to count, though by

close study of a great many specimens he has made out the number

as averaging abotit 15. In the present example the substance of the

leaflets is very thick and the nerves are obscm-e, almost obsolete in

fact, and in the figure they have been somewhat accentuated.

The Rajamahal series of India, whence this species was first de-

scribed, is held to bo of Liassic age, while the Oregon locaUty is thought

to be of the same age as the well-kno^vn Jurassic beds at Yorkshire,

England—namely. Lower Oolite. According to Fontaine this species

is the same as that described by Heer,i under the name of PteropJiyl-

lum sensinovianum, from the Jurassic of Siberia. If the determination

of the position of the Matanuska locaUties is correct, it is another step

in showing that this species has been a persistent, long-lived type.

Occurrence.—6698. Upper Matanuska VaUey, Alaska, about f mile

up the next to the lowest creek entering East Fork of Boulder Creek

from the south.

PTEROPHYLLUM AEQUALE (Brongniart) Nathorst.

Plate 80, fig. 3.

Pterophyllum aequale (Brongniart) Nathorst, Floran vid Bjuf I, Sveriges geol.

Medersokning, Ser. C, No. 27, 1878, p. 11; Floran vid Hoganas ock Helsing-

borg; Sveriges geol. Medersokning, Ser. C, No. 29, 1878, p. 18, pi. ii, fig. 13;

Floran vid Bjuf II; Sveriges geol. Medersokning, Ser. C, No. 33, 1879, p. 67,

pi. XV, figs. 6-10.—Zeiller, Fl. Foss. Tonkin, 1902, pi. 49, figs. 4-7.

This species was originally described by Brongniart^ in 1825 from

Hor in Scania under the name Nilssonial sequalis, and has subse-_^ . I

' Heer, O., Fl. Foss. Arct., vol. 4, pt. 2 (Jura-Fl. Ostsiberiens u des Amurlandes), 1876, p. 105, pi. 24,

fig. 8.

2 Brongniart, Obs. sur. v6g. foss. de Here, Am. Sci. Nat. Paris, vol. 4, 1825, p. 219, pi. 12, fig. 6.
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quently been found to be more or less abundant at other localities in

southern Sweden (Bjuf, Hoganas, Bosharp, Bornholm) and has also

been found in other widely separated parts of the world, including

north Persia, Tonkin, China, Mongolia, Oregon, and now Alaska.

The specimen her'e figured is the basal portion of a leaf of some
magnitude and is chiefly remarkable for the exceedingly thick petiole.

Tliis is stronger than is usually sho^^^l in this species, though occa-

sionally it may reach nearly or quite this size, as may be seen in one
of the specimens figured by Zeiller in his Tonkin flora (pi. 49, fig. 6).

The size and angle of insertion of the leaflets is also the same as in

the figure just referred to.

The specimen under consideration agrees very well with some of

the figures given by Nathorst in his Bjuf flora (pi. 15, figs. 8, 10, etc.),

except that the leaflets in the Swedish specimens are more nearly at

right angles with the petiole than in ours, but the difference is of

minor importance.

Tliis form was noted by MoUer ^ from Bornholm, but as it was a

mere fragment its reference is questioned. The figure given of it

shows it to have shorter and much more acute leaflets than is usual,

and its reference may well be questioned.

Under this name Fontaine has figured a number of fine leaves from
Douglas County, Oregon, but they have the leaflets broader, closer

together, and at a less angle of insertion than the majority of speci-

mens figured by Nathorst, Zeiller, and others from the Old World,

but these variations are perhaps well within the limits of specific

differentiation.

Occurrence.—6698. Upper Matanusha Valley, Alaska, about f mUe
up the next to the lowest creek entering the East Fork of Boulder

Creek from the south.

CTENOPHYLLUM ANGllSTIFOLIUM? Fontaine.

Plate 80, fig. 2.

Ctenophyllum angustifolium Fontaine in Ward, Status Mesozoic floras of the

United States, U. S. Geol. Survey Monog. 50, 1905, p. 105, pi. 22.

This specimen is referred with some hesitation to Fontaine's

species, which has heretofore been known only from the Jurassic of

Douglas County, Oregon. It is very much smaller than many of the

examples figured by Fontaine and should perhaps be described as

nev/, but it is so fragmentary that the full lengths of the leaflets can

not be determined with certainty. So far as can be made out it

might v\'ell enough be either a small leaf of this species or the upper

portion of a leaf of medium size, yet considering the differences it

has been thought best to question the reference.

1 ;M611er, H., Bidrag till Bornholms loss, flora, Gymnospermer, Kongl. Svenska Vetenskaps-Ak. Handl.,

vol. 36, 1903, p. 19, pi. 3, fig. 11.
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Occurrence.—6698. Upper Matanuska Valley, Alaska, about |

mile up the next to the lowest creek entering the East Fork of Boulder

Creek from the south.

NILSSONIA POLYMORPHA Schenk.

Plate 81, fig. 4.

Nilssonia polymorpha Schenk, Foss. flora Grenzschichtens d. Koupers u. Lias

Frankens, 1867, p. 127, pi. 29; pi. 30, figs. 1-5.—Nathorst, Bidrag till

Sveriges foss. flora, Kongl. Svenska Vetenskaps-Ak. Handl., vol. 14, 1876, p.

40, pi. 8, figs. 2-15; pi. 9; pi. 10; pi. 11.

This species, as may be seen in the two papers above quoted by
Schenk and Nathorst, is an extremely variable one, showing a great

range in size and outline of the leaf; in fact, the diversity is so great

that it would seemingly do no hann to divide the species up at

least into a number of well-marked forms, as, indeed, had been done
before the species was defined by Schenk, especially if it could be
shown that there were any stratigraphic relations estabhshed for the

several forms. But, be this as it may, there are no data available in

this country that would make such a course possible; in fact, the
only specimen contained in the present collection is the one here

figured which is a mere fragment from the middle of a medium-sized
leaf with entire margins.

Occurrence.—6700. Upper Matanuska Valley, Alaska. Crest of

spur between first and second tributaries entering East Fork of

Boulder Creek above its mouth. Elevation, 4,780 feet.

PAGIOPHYLLUM FALCATUM BartoUn.

Plate 81, fig. 1.

PagiophyHum falcatwn Bartolin, Nogle i den bornholmske Juraformation fore-

kommende Planteforsteninger.

—

Moller, Bildrag till Bornholms fossila flora,

Gymnospermer, Kongl. Svenska Vetenskamps-Ah. Handl., vol. 36, 1902, p.

32, pi. 5, fig. 13.

The Alaskan material includes a number of small branches and
branchlets that appear to be best referred to this species. They are
shghtly smaller than the original species given by Bartolin, but are
indistinguishable from the fragments figured by MoUer, who, how-
ever, has questioned their reference to Bartolin's species.

Occurrence.—6700. Upper Matanuska Valley, Alaska. Crest of
spur between first and second tributaries entering East Fort of
Boulder Creek above its mouth. Elevation, 4,780 feet.
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EXPLANATION OF PLATES.

Note. The figures in these plates were all made natural size, but by an unfortu-

nate error they have been slightly reduced.

Plate 79.

Otozamiies ptcrophjlloides Brongniart. Cat. No. 34,994, U.S.N.M.

Plate 80.

Fig. l.—Pterophyllum rajmahalense Morris. l"at. No. 34,995, U.S.N.M.

2—Ctenophyllum angustifoliuvi? Fontixine. Cat. No. 34,996, U.S.N.M.

S,—Pterophyllwn aequale (Brongniart) Nathorst. Cat. No. 34,997, U.S.N.M.

Plate 81.

Fig. l.—Pagiophyllumfalcatum Bartolin. Cat. No. 34,998, U.S.N.M.

2—Sagenopteris?, species. Cat. No. 34,999, U.S.N.M.

^.—Cladophlebis hirtal Moller. Cat. No. 35,000, U.S.N.M.

4,,—Nilssonia polymorpha Schenk. Cat. No. 35,001, U.S.N.M.

5^ Q,—Otozamiies bomholmierms? Moller. Cat. Nos. 35,002, 35,003, U.S.N.M.

Plate 82.

Figs. 1-4.—Dictyopkyllum nilssoni (Brongniart) Goppert. Cat. Nos. 35,004, 35,005,

35,006, 35,007, U.S.N.M.

5,—Otozamitea, species. Cat. No. 35,008, U.S.N.M.
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STUDIES OF WEEVILS (RHYNCHOPHORA) WITH DESCRIP-
TIONS OF NEW GENERA AND SPECIES.

By W. DwiGHT Pierce,

Of the Bureau of Entoinoloyij, United States Department of Agriculture.

The group Rhynchophora was originaU}^ defined for those Coleop-

tera with tetramerous tarsi wliich are provided wdth a beak, and has

for a long time ranked as a suborder of Coleoptera. Recent studies,

however, tend to subordinate the Rhynchophora as a part of a series,

the other part being the group known as the Phytophaga. Tliis ar-

rangement is far more satisfactory because of the evident transitions

from one group to the other.

It is impossible to make a linear arrangement of the superfamilies

in this series because of several varying characters—namely, the

tarsi, the maxiUary palpi, the submentum, the antennae, the labrum,

and the beak.

The tarsi are five-jointed, with the fourth joint minute and anchy-

lose with the fifth, and with the tliird bilobed in Cerambycoidea,

Clirysomeloidea, Mylabroidea, and Scolytoidea. They are four-

jointed, with the third minute and anchylosed with the fourth and
with the second bilobed in Aglycyderoidea. Finally, they are

four-jointed with the third bilobed in Brentoidea, Platystomoidea,

Doydirhynchoidea, Attelaboidea, Brachyceroidea, and CurcuHonoidea.

The maxillary palpi are nonnal and flexible in the Cerambycoidea,

Clirysomeloidea, Mylabroidea, Brentoidea, Platystomoidea, and
Doydirhynchoidea, and rigid, nonflexible in Scolytoidea, Aglycy-

deroidea, Attelaboidea, Brachyceroidea, and CurcuHonoidea.

Tlie labrum is distinct in Cerambycoidea, Clirysomeloidea, My-
labroidea, Platypodidae of Scolytoidea, Platystomoidea, and Doydi-

rhynchoidea; and absent or incUstmct in Scolytidae, Aglycyderoidea,

Brentoidea, Attelaboidea, Brachyceroidea, and CurcuHonoidea.

The submentum is not pedunculate in Cerambycoidea, Clirysome-

loidea, Brentoidea, Platystomoidea, and Brachyceroidea, and is

pedunculate in Mylabroidea and Attelaboidea.

The antennae are simple, nongeniculate, nonclavate in Ceramby-
coidea, Clirysomeloidea, Mylabroidea, Aglycyderoidea, and part of the

Proceedings U. S. National Museum. Vol. 51-No. 2159.
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Brentoidea; nongeniculate but clavate in Platystomoidea, Doydirhyn-

choidea, Attelaboidea, and Brachyceroidea
;
geniculate, nonclavate

in part of the Brentoidea; geniculate and clavate in Scolytoidea and

Curculionoidea.

In these characters it wiU be noted that the superfamily having

the greatest number of specialized general characters is the Curcu-

lionoidea. On the other hand, it will be noted that the Scolytoidea

are intermediate between the beakless Cerambycoidea, Chrysome-

loidea, and Mylabroidea, and the beaked Rhynchophora.

Even in the larvae we find a progression of characters. The Ceram-

bycoidea and Clirysomeloidea with a few exceptions have the larvae

provided with legs. The Mylabroid larvae are provided with legs

only in the first stage. Legs are also found in the larvae of the Platy-

stomoidea. The other groups have legless larvae, although there are

occasionally found tubercles or rings where the legs should be.

The writer has followed the prevailing tendency in considering

the groups known to LeConte and Horn as families to be worthy of

superfamily rank. The follomng table is proposed as a guide for

the arrangement of superfamilies in the series Phytophaga. This

series in the classification of Kolbe belongs in the Order Coleoptera,

Suborder Heterophaga, Legion Symphyogastra, Phalanx Synactos-

temata, Superseries Anchistopoda.

TABLE OF .SUPERFAMILIES IN THE PHYTOPHAGA.

1. Tarsi five-jointed, the fourth joint minute and anchylosed with the fifth, third

usually bilobed , head not prolonged into a distinct beak . Subseries Phytophaga 2

.

Tarsi four-jointed ; head prolonged into a distinct beak . Subseries Rhynchophora 5.

2. Maxillary palpi flexible, labrum distinct 3.

Maxillary palpi rigid, labrum sometimes lacking, submentum not pedunculate;

front very slightly prolonged into a broad beak; antennae geniculate, clavate.

SCOLYTOIDEA Hopkins.

3. Submentum not pedunculate; head not prolonged into a beak 4.

Submentum pedunculate; front prolonged into a broad, quadrate beak; antennae

inserted in front of the eyes, variable in length, serrate or pectinate; tibial spiurs

distinct or obsolete MYLABROIDEA, new superfamily.

4. Antennae usually long or greatly developed, frequently inserted upon frontal

prominences; front often vertical, large and quadrate; tibial spurs distinct.

CERAMBYCOIDEA, new superfamily.

Antennae moderate or short, not inserted upon frontal prominences; front small,

oblique, sometimes inflexed; tibial spurs usually wanting.

CHRYSOMELOIDEA, new superfamily.

5. Third tarsal joint minute, anchylosed with the fourth, second usually bilobed;

head prolonged into a beak in at least one sex; antennae nongeniculate, non-

clavate; maxillary palpi rigid ; labrum absent.

AGLYCYDEROIDEA, new superfamily.

Third tarsal joint not minute, usually bilobed, head prolonged into beak in both

sexes 6.

f). Antennae nonclavate, geniculate or nongeniculate; labrum absent; maxillary palpi

flexible; submentum nonpedunculate...BRENTOIDEA, new superfamily.

Antennae clavate '^'
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7. Antennae straight, or very feebly geniculate (Orthoceri) 8.

Antennae geniculate; maxillary palpi abnormal rigid, conical, the joints dimin-

ishing successively; labrum absent; beak well developed, variable in form.

CURCULIONOIDEA, Hopkins.

8. Maxillary palpi normal, flexible; labrum distinct 9.

Maxillary palpi rigid, conical, the joints diminishing successively; labrum never

distinct 10.

9. Anterior coxae globose; pygidium more or less exposed; submentum not pedun-

culate PLATYSTOMOIDEA, new superfamily

.

Anterior coxae conical; pygidium not exposed.

DOYDIRHYNCHOIDEA, new superfamily.

10. Submentum pedunculate; mentum often very small; maxillae free.

ATTELABOIDEA, new superfamily.

Submentum without a peduncle, or any vestige of one; mentum covering the

maxillae, except sometimes at their base; beak more or less robust, never slender

and filiform; scrobes attaining, or almost so, the commissure of the mouth.

BRACHYCEROIDEA, new superfamily.

The superfamily Mylabroidea is the old family Bruchidae. The

genera in this group have become greatly confused. The name
Bruchus was first used by Geoffrey in 1762 for two species, only one

of which was definitely associated by the quotation given with a

name. This was Cerambyx fur Linnaeus which becomes ty]>e of

Bruchus and causes that genus to replace Ptinus Linnaeus. Bruchus

Linnaeus was not described until 1767, being based on {'pisi Linnaeus)

pisorum Linnaeus. Besides being preoccupied it was an isogenotype

of Mylahris Geoffrey 1762, which was based on three species, the fiirst

identified being No. 1, pisorum Linnaeus, and of Laria Scopoli 1763,

of which Bedel in 1901 designated the type as (salicis Scopoli) pis-

orum Linnaeus.

The superfamily Aglycyderoidea includes the families Aglycy-

deridae and Proterhinidae.

The superfamily Brentoidea, based on the genus Brentus Fabricius,

is the old family Brenthidae.

The superfamily Platystomoidea is the old family Anthribidae.

It is to be divided into the families Bruchelidae (Urodonidae), Platy-

stomidae and Choragidae. The generic name Anthribus fares as

badly as Bruchus. The name Anthribus was first used by Geoffrey

in 1762 for four species, of which only one was at the time identifiable

by the quotations given. This was Dermestes pulicarius Linnaeus

now placed in the NitiduHdae. Miiller in 1764 gave Anthribus the

same meaning; De Geer in 1775 based his genus on a species ruber;

Miiller in 1776 based liis genus on a species glaber; Clairville's 1798

conception was based on ruficollis, a Salpingid; Fabricius in 1790 gave

the name the sense which has since been followed. As the name was
many times excluded from the Rhynchophora the choice for the

typical genus fell to the next oldest valid name in the superfamily,

which was Platystomos Schneider (1791), of which Bedel (1881)

designated the type as alhinus Linnaeus.
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Tlio superfamily Doydirhynchoidea is the old family Khinoma-

ccridae. The genus name Rhinomacer was first used by Geoffroy in

1762 for 11 species, only one of which was definitely associated by

quotations with a named species. This was Attelabus coryli Limiaeus,

which has been designated by Bedel (1885) as type of Attelabus

Linnaeus (1758). The Fabrician (1787) genus Rhinomacer is based on

attelahoides Fabricius and is a synonym of Cimheris Des Gozis. The

oldest generic name available is therefore Doydirhynchus Dejean

(1821) based on austriacus OHvier. This generic name has been fre-

quently emended.

The superfamily Attelaboidea has as its type-genus Attelabus Lin-

naeus (1758) and contains the following famihes: Apionidae (Behdae),

Attelabidae, Tachygonidae, Pterocolidae, and Oxyrhynchidae.

The superfamily Brachyceroidea has its type-genus Brachycerus

OHvier and contains the families Brachyceridae and Microoeridae.

The superfamily CurcuUonidea is the old family Curculionidae,

based on Curculio Linnaeus {Balaninus Germar) of which the type was

designated by Latreille (1810) as nucum Linnaeus. It contains the

famihes PsaUidiidae (Brachyrhinidae) , Psahduridae, Plinthidae, Hy-

peridae, Curcuhonidae, Orobitidae, Cryptorhynchidae, Rynchophor-

idae (Calandridae) , and Cossonidae.

The superfamily Scolytoidea (Ipoidea Swaine) is the old family

Scolytidse, and is based on Scolytus Geoffroy 1762.

More complete discussions of these various families will be presented

from time to time.

PSALLIDIIDAE, new family (OTIORHYNCHIDAE,
BRACHYRHINIDAE).

Subfamily Psallidiinae (Brachyderini).

TRIBE THYLACITINI.

EXOPHTHALMODES, new genus.

Exophthalmus (Schonherr) Champion (part), Biol. Centr. Amer. Coleopt., vol. 4,

1911, pt. 3, pp. 249-270 (not Exophthalmus Latreille).

Champion has included in his genus Schonherr' s type quadrivit-

tatus Olivier, nicaraguensis Bovie and scalaris Boheman, all of which

undoubtedly belong to Diaprepes Schonherr, because of the presence

of vibrissae on the lateral anterior margin of the prothorax.

Thirteen specimens of quadrivittatus , five of nicaraguensis deter-

mined by Champion, and 15 of scalaris have been personally examined.

Other than these and possibly a few other species. Champion had

a distinct Thylacitine (Brachyderine) genus before him. Specimens

determined by him are at hand in the following species: verecundus

Chevrolat, cupreipes Champion, carinirostris Boheman, vitticollis
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Champion, opulentus Bolieman, cameipes Champion, agrestis Bohe-
man, distigma Champion, scalptus Champion, impositus Pascoe, tri-

angulijer Champion, dupUcatus Champion, coeruleovittatus Champion,
lunaris Champion, Jekelianus White, and sulcicrus Champion.
From these I have selected opulentus Boheman as type. Schon-

herr's (1826) generic name Exophthalmus is preoccupied by Latreille

(1825).

Family CURCULIONIDAE.

Rhininae, new subfamily (Magdalini).

This subfamily is b ased on the genus Rhina Latreille,^ 1 802 . Rhina
was based on two species larlicornis Fabricius and cerasi Fabrioius,

the latter being questioned. Crotch is 1870 designated larUcomis as

type. Latreille's 1807 ^ use of Rhina is entirely different and is based
on larhirostris Fabricius. In 1810 Latreille cited harhirostris as type
of Rhinus. This species belongs to the Cossonidae. To differen-

tiate the two subfamilies we will call the curculionid group, Rhininae,
based on Rhina, and the Cossonid group Orthognathinae based on
Orthognathus Schonherr, the next oldest genus.

The genus Magdalis Germar, 1817,^ has for its type {aterrima Lin-
naeus) armigera Geoffroy. The name Rhinodes Dejean (1821) is a
synonym of Magdalis. The genus Edo Germar (1819) is based on
ipruni Linnaeus) ruficornis Linnaeus. The preoccupied genus Tham-
nophilus Schonherr has for its type violaceus Fabricius, and Panus
Schonherr is based on a synonym of harUcomis Latreille. Rafinesque
(1815) proposed Rhinostomus as a substitute for Rhina.

All of these names are at present considered as belonging to one
genus with four subgenera, which may ultimately be separated. As
the genus now stands in the European check list the genus should be
RhiTia Latreille with subgenus 1, Magdalis Germar {Thamnophilus
Schonherr, Rhinodes Dejean); subgenus 2, Rhina Latreille (Rhinos-
tomus Rafinesque, Panus Schonherr); subgenus 3, Edo Germar; and
subgenus 4, Panopsis Daniel.

The North American species have not been arranged in accordance
with the subgeneric groupings.

Carciliinae, new subfamily.

This subfamily differs from the Lasmosaccinae by having the front
00X88 partly contiguous and from the Rhininae (Magdalidinae) by
having the first two abdominal segments partly concave and by hav-
ing the pygidium covered, while the claws are single.

1 Hist. Nat. Q&n. et Part, des Crust, et Ins., vol. 3, 1802, pp. 198-199.

2 Gen. Crust, et Insect., vol. 2, 1807, pp. 268, 269.

3Mag. der Ent., vol. 2, 1817, p. 339.

36399°—Proc.N.M.vol.51—16 30
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Genus CARCILIA Roelofs, 1874.

Carcilia Roelofs, Ann. Soc. Ent. Belg., vol. 17, 1874, pt. 2, pp. 152-155. Type

strigicollis Roelofs, monotypic.

Trichomagdalis Fall, Trans. Amer. Ent. Soc, vol. 39, 1913, No. 1, pp. 37-38.

Type, /osaaeiw Fall, by original designation.

The following is a translation of the original description, which

was pubUshed in French:

Head large, suglobular, declivous in front. Beak drooping, as long as head, robust,

a little enlarged toward the tip; scrobes anterior in the male, or behind the middle in

the female, arcuate, strongly oblique and attaining the base. Antennae rather long,

robvise, especially in the male, not strongly elbowed; scape short, capitate; funicle

seven-jointed, first two joints elongate, subequal, obconical, the third, fourth, and fifth

subturbinate, and the last joints shorter and transverse; club elongate, oval, apically

acuminate, fom"-jointed, pubescent. Eyes very large, transverse, oval, shortly approx-

imate above.

Prothorax as long as wide, convex, feebly bisinuate at base, with posterior angles

rectangular, without ocular lobes, strongly and angularly emarginate beneath.

Scutellum moderate, triangularly rounded. Elytra elongate, hardly wider than

the prothorax; covering the pygidium.

Legs short, very robust, compressed. Femora dentate. Tibiae strongly unguicu-

late at apex, unguis in form of a straightened claw. The three first joints of the tarsi

very large; the claws of the fomlh divaricate, dentate beneath. Mesosternal process

narrow. Second segment of the abdomen as long as the two following together, sepa-

rated from the first by a suture almost effaced at the middle and curved at this place.

The abdomen is narrow, angular.

The typical species of the genus are Japanese.

TABLE OF SUBGENERA OF CARCILIA.

1. Claws toothed beneath Carcilia Roelofs.

2. Claws single Trichomagdalis Fall.

TABLE OF THE NORTH AMERICAN SPECIES OF TRICHOMAGDALIS.

1. Vestiture quite uniform 2

^'estiture more condensed with semiglabrous areas unicolorous fawn-colored

conspersa Fall.

2. Vestiture mottled reddish and grayish above almost uniform grayish beneath for

anterior portions but reddish on abdomen fasdata Fall.

Vestiture uniformly whitish atrata Fall.

CARCILIA (TRICHOMAGDAUS) FASCIATA Fall.

Trichomagdalis fasciatus Fall, Trans. Amer. Ent. Soc, vol. 39, 1913, pp. 37, 38.

A male specimen is at hand collected by H. S. Barber, on Redwood
Creek, Blair's ranch, Humboldt County, California, June 13.

This specimen has tmy denticles beneath about the middle of the

femora, thus answering Roelofs' diagnosis of the genus. It measures

shghtly over 5 mm. in length. The first abdominal suture is indis-

tinct and curved forward at the middle. This character is also

brought out by Roelofs.
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CARCILU (TRICHOMAGDALIS) CONSPERSA Fali.

Trichomagdalis consperus Fall, Trans. Amer. Ent. Soc, vol. 39, 1913, p. 38.

The name is spelled conspersus at the bottom of the page, thus
provmg the original use to be a typographical error.

A specunen is at hand from Los Gatos, California, in the Hubbard
and Schwarz collection. There is no indication of denticles on the

femora. The first abdominal suture is as in the preceding species.

CARCIUA (TRICHOMAGDALIS) ATRATA Fall.

Trichomagdalis atratus Fall, Trans. Amer. Ent. Soc, vol. 39, 1913, p. 38.

No specimen of this species has come to hand.

Orchestinae, new subfamily.

TABLE OF TRIBES.

1. Front legs normal, non saltatory 2

Front legs saltatory Orchestini

2. Prothorax with more or less developed ocular lobes Loncophorini
Prothorax without ocular lobes Anthonomini

LONCOPHORINI, new tribe.

Ceratopides Lacordaire, Gen. Coleop., vol. 6, 1863, p. 589.

In Lacordaire's tables the specimens of Loncopliorus before the
writer would readily fall in the group Ceratopides, and as Loncopliorus
is the oldest genus the tribe will take its name from it.

The tribe is separated from Anthonomini by the presence of more
or less well-defined ocular lobes on the prothorax. Champion has
associated the genera Cfhelotonyx, Ceratopus, and AcaniholracUum
with the Erirhininae because of these lobes, but it seems better to

arrange them in the Orchestinae with Loncopliorus.

If the genus Loncopliorus were admitted in the true Anthonommi it

would be associated in the tables with Chelonyclius , from which it is

readily separated by its long beak, its long front legs, its sUght ocular
lobes, and the long slender antennae.

Genus LONCOPHORUS Chevrolat.

Loncophorus Chevrolat, Ann. Soc. Ent. France, vol. 1, 1832, pp. 215-217. (Not
Lonchophorus Germar 1824 in Lamellicornes)

Lonchophorus Gemminger and Harold, Cat. Coleop., vol. 8, 1871, p. 2498.

This genus was foimded on two species, ohliquus Chevrolat and
parasita Fabricius, of which ohliquus is hereby designated as type.
Schonherr in 1836/ designated as type, clievrolati Gyllenhal, which
was not origuiaUy mcluded and can not therefore serve as type.
The genus contams a number of species from the West Indies,

Central and South America, of which the four following are char-

1 Gen. et sp. Cure, vol. 3, 1836, p. 392.
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acterized by a large spiiidle-shaped white marking on the elytra.

It is quite possible that some synonomy may develop among the first

three mentioned below.

LONCOPHORUS OBLIQUUS Chevrolat.

Loncophorus obliquus Chevrolat, Ann. Soc. Ent. France, vol. 1, 1832, p. 218,

pi. 5, fig. 1.

Lonchophorus obliquus CnAUFios, Biol. Centr.-Amer., Coleop., vol. 4, pt. 4, 1903,

p. 152.

This species was originally described from Rio Janeiro, Brazil, and

is recorded by Champion from Nicaragua.

Recently three handsome hve female specimens were received by

Representative Rufus Hardy, of Texas, from Panama on fruit of

Ceiha ceiha and transmitted to the writer imder date of June 19, 1913.

These specimens agree quite well with Chevrolat's figure and descrip-

tion, but almost as well with Olivier's figure and description of the

Cuban stigma and Germar's description of petiminosus.

LONCOPHORUS DAVIESII Swederus.

Curculio daviesii Swederus, Acta Holmiae, vol. 3, 1787, p. 194, pi. 8, fig. 5.

Rhynchsenus stigma Olivier (not Curmlio stigma Linnaeus 1767), Entomologie,

vol. 5, 1807, p. 194, pi. 8, fig. 87.

Loncophorus petiminosus Germar, Schonherr's Gen. et Sp. Cui-c, vol. 3, 1836,

p. 395.

Lonchophorus petiminosus Gundlach, Contr. Ent. Cubana, vol. 3, 1891, p. 290.

There still remains a little doubt concerning the synonym which is

given by Germar. Gundlach records this species as breeding in the

the seeds of silk cotton (Ceiha ceiha) in Cuba. The description given

by Swederus answers perfectly for a Loncophorus, but the locahty is

given as New York.

LONCOPHORUS HUMERALIS Chevrolat.

Loncophorus humeralis Chevrolat, Ann. Soc. Ent. France, vol. 1, 1832, p. 442.

This is also a Cuban species and probably identical with the pre-

ceding.
LONCOPHORUS NITTOUS Champion.

Several live adults were bred from fruit of BuncTiosia macropTiylla

Rose? sent by C. Werkle from San Jose, Costa Rica, in quarantine

at Washington, District of Columbia, October 22, 1914, by H. L.

Sanford. This species occurs in Mexico, Guatemala, Panama, and

Colombia.
LONCOPHORUS CHEVROLATI GyUenhal.

A single crushed specimen of this species is at hand from San Ber-

nardmo, Paraguay, collected by K. Fiebrig from fruit of Chorisia spe-

ciosa, September 2. This species is distinguished especially by the

multistriate beak, the castaneous color, and the relatively shorter

l)eak, which is not as long as the body in the female.
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LONCOPHORUS, species.

Other species in the genus are parasita Fabricius from Cayenne,

fortis Champion of Panama, fusiformis Champion of Mexico, Guate-
mala, and Panama, pustulatus Champion of Panama, and verrudger

Champion of Costa Rica.

OROBITIDAE, new family.

Orobitinae, new subfamily (Cryptorhynchinae).

Tribe TYLODINI.

Genus LEIOMERUS (Chevrolat) Boheman.

Leiomerus (Chevrolat MS.) Boheman, Schonherr's Gen. at Sp. Cure, vol. 8, 1844,

pt. 1, p. 266. Based on Coelosternus (Leiomerus) glabrirostris (Chevrolat)

Boheman.
Coelosternus Schonherr, Cure. Disp. Meth., 1826, p. 284 (not

Coelosternus Sahlberg, 1823) type, compernis Germar.

The original usage of Coelosternus by Sahlberg

makes halteatus Sahlberg the type of that genus,

and it therefore replaces the erroneous use of Crypt-

orliynclius as found in Gemminger and Harold and
other authors. The type of Cryptorhynchus lUiger

was designated by Latreille in 1810 as pericarpius

Linnaeus, which is also type of Khinoncus. In
view of the fact that Schonherr's Coelosternus is

left without a name, it is necessary to search

for some other available name. The only name
thus found is the manuscript name Leiomerus,
established in the sjaionomy of Coelosternus glabri-

rostris by Boheman, and henceforth quoted as a
generic synonym of Coelosternus Schonherr. This
name is therefore definitely chosen to represent

the genus as redefined by Lacordaire (1866) *

with glabrirostris Boheman as type. It is principally character
ized by the single-jointed cylindrical club of the antennae.

Fig. 1.—Side view of
head of leiomerus
gkanicollis.

LEIOMERUS GRANICOLLIS, new species.

Described from four specimens found ahve in cassava (Manihot)
stems from Brazil by H. L. Sanford at quarantme, Washington, Dis-
trict of Columbia, September 10, 1914.

Length, 5.5 to 7 mm.; width, 2.5 to 3.5 mm. Black, covered with
tesselated pubescence, subovate. Head convex, very deeply, and
closely rugoso-punctate, the rugosity forming a sort of arcuate ridge
above the eyes; punctures squamigerous ; front narrow, deeply

» Gen. Col., vol. 7, 18G6, p. 123.
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punctate, bristling squamigerous. Eyes, black, finely granulate;

separated by less than half the breadth of the beak at base. Beak

in male as long as head and prothorax, lightly arcuate, piceous black;

rugoso-pimctate, finely squamose and medianly carinate to middle;

from middle to apex shining and finely punctulate; antennae inserted

just behind the middle; scrobes diagonal, reaching to eyes. Female

beak more slender, as long as head and thorax on median Une, almost

impunctate from insertion of antennae to apex; antennae inserted a

Fig. 2.—Adult leiomeeus granicollis.

httle nearer the base than in the male. Antennae with scape slender

clavate; funicle seven-jointed, sparsely pubescent, the first three

joints longer than wide, the last four moniliform; club, one-jointed,

elongate, cyhndrical, a httle longer than the last five funicular joints,

very finely griseo-pubescent. Prothorax transverse, five-sevenths

as long as wide, bisinuate at base, convexly produced at apex, round-

ingly enlarged at sides to middle, thence strongly narrowed, and

emarginate near apex, apex subtubulate, lateral margin rough, gran-

ulate at least in male; ocular lobes strong, with short vibrissae; sur-

face coarsely gi^anulato-punctate, medianly strongly carinate, closely

clothed with broad, striate brownish scales, and more sparsely with



NO. 2159. NEW SPECIES OF WEEVILS—PIERCE. 471

clavate squamiform setae. The scales and setae vary from pale fawn

to dark brown and are arranged in longitudinal indistinct fasciae. The

median fascia in the basal half is very light cream or fawn color and

apicaUy a light brown. On each side of this are very dark fasciae,

which shade to hghter on the sides. Elytra wider than prothorax at

base, with rounded humeri, sides somewhat sinuate, subparallel at

base, gradually approximate behind, more suddenly so at apical de-

cUvity; base bisinuate, apex truncate; strial punctures deep, moder-

ately distant, setigerous; interspaces 3, 5, 7, and 9 elevated, carinate,

the carina of the third emarginate near base, other interspaces flat

or shghtly convex, somewhat granulate, especially the first; densely

covered with oval, flattened, striate scales, which are smaller than

those of the prothorax, varying in color from white to black and ar-

ranged in tesselations, the predominant color being fawn; on each

interspace there is also a series of distant clavate, squamiform suberect

setae. The strial setae are finer and hair like in the sutural and lateral

striae and elongate squamiform in the intermediate striae. Scutellum

black, oval, convex, coarsely punctate. Undersides black, coarsely

punctate, densely squamose, with round and elongate clavate, pinkish

striate scales. Rostral canal reaching to middle of mesocoxae. Mes-

osternum behind, almost even with the posterior margin of the coxae.

Metasternum medianly grooved. Intercoxal process of abdomen

broad. First abdominal segment behind coxae subequal to each of

the following three segments; fifth segment transverse subtruncate

in male and depressed semilunar in female. Legs densely punctate,

squamose, sparsely setose; moderately stout; femora clavate, sinu-

ate, bidentate, the outer tooth being minute; tibiae arcuate, carinate

beneath, strongly unguiculate; tarsi densely pulvillate beneath, the

third joint broadly bilobed; claws simple, divaricate.

The females at hand are all smaller than the males and all present

different variations in the color pattern. On fresh specimens the

scales present a distinct pinkish tint. Some have much more white

than others. Two black spots at the basal third are especially marked

in these specimens.

Type.—C&t. No. 19035, U.S.N.M.

This species belongs to the group with scroUcollis, pullatus, atropos,

sulcatuLus, cinereus, tesselatus, carinatus, and guadelupensis, all of

which have bidentate femora, and alternately elevated intervals on

the elytra, but it differs by the granulations of the thoracic and elytral

surfaces, the color of the vestiture, and various other characters from

all of them.

Leiomerus alternans Boheman ( Coelosternus) is recorded on Manihot

manihot (Jatropha) in Guadeloupe.
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CRYPTORHYNCHIDAE, new family.

EURHININAE, new subfamily (Barini),

Genus EISONYX LeConte.

Eisonyx LeConte, Trans. Amer. Ent. Soc, vol. 8, 1880, p. 216. Type, crassiprs

LeConte.

Eumononycha Casey, Ann. N. Y. Acad. Sci., vol. 7, 1893, p. 601. Type, opar<i

Casey.

The species of this genus are exceedingly rare. The writer has

before him ten specimens, representing three distinct species. Owing
to the apparent transition furnished by one of these species between
the typical Eisonyx and the typical Eumononycha it seems better to

unite these as subgenera under Eisonyx, the genus being character-

ized by the single claw, and the connate first and second abdominal

segments.
TABLE OF SUBGENEEA OF EISONYX.

1. Elytral striae all but completely obsolete, indicated by foveae at base and very

faint depressions Eisonyx LeConte.

2. Elytral striae complete Eumononycha Casey.

Subgenus Eisonyx LeConte.

Only two specimens of Eisonyx crassipes LeConte from Texas have

heretofore represented this species, and were to be found in the Le-

Conte and Horn collections. Two other specimens were taken by
the writer May 25, 1906, on Physalis cornuta at Dallas, Texas, on a

railway embankment of the Santa Fe Railway in East Dallas at a

point near where Mount Aubm-n car line crosses this railway. Every

year since then repeated searches have been made in every conceiva-

ble place in this neighborhood without yielding another individual.

A character not mentioned in the previous descriptions of this

species and which may possibly differentiate the DaUas specimens is

a large broad median depression on the first and second abdominal

segments, and the complete fusion of these segments in the middle.

Subgenus Eumononycha Casey.

TABLE OF SPECIES OF EUMONONYCHA.

1. Body rhomboidal, shaped as in Eisonyx, but legs more slender; elytral striae strong

at base, becoming very faint but distinct behind, elytral punctuation minute

and sparse, body somewhat shining pidpcs, new species.

2. Body oval; legs moderately slender; elytral striae strong throughout; elytral punc-

tuation dense, but very shallow, body opaque opaca Casey.

EISONYX (EUMONONYCHA) PICIPES, new species.

Described from one specimen collected at Nashville, Tennessee, in

September in a strawberry field.
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Size 3.75 mm. Rhomboidal, widest between basal third and fourth

of the elytra, black, moderately shining and smooth throughout,

convex. Vestiture consisting of a patch of about three linear squa-

mules at the bases of the third and seventh elytral intervals, a few

scattered squamules on the commissure between the prothorax and

elytra, a very few on the sides of the prothorax, a few finer hair-like

scales on the base of the beak, and at the sides of the fourth abdominal

segments, and on the venter of the thorax and a very fine sparse

pubescence on the legs; tarsi densely pubescent beneath. Head

finely but sparsely punctate; the beak densely, and deeply, finely

punctate, separated from the head by a transverse sharply defined

groove, bead beneath with a deep groove from tip terminating

between the grooves of the scrobes, wliich give the appearance of the

beak being bent at the point they pass underneath. Antennal funicle

seven-jointed, first joint somewhat elongate, others compact, mo-

niliform ; club ovate, compact. Prothorax deeply and strongly irregu-

larly punctate, with median and discal smooth areas; as long as wide,

convex; apex only one-haK as wide as base, sides convex; base

almost regularly convex, median lobe nearly obsolete. Elytra at

base not wider than prothorax, but at widest point about one-half

wider, and fully twice as long; sides convex, most strongly so at

basal third, strongly convergent to apex, sutural notch obsolete;

striae strong at base but gradually becoming very faint; punctuation

extremely fine. Undersides finely and sparsely punctate, more

strongly so at tip of last abdominal segment, first and second seg-

ments connate, the suture showing only at the sides. Legs reddish

piceous, much more slender than in crassipes, but the tibiae shghtly

curved back near apex; tibiae unguiculate; tarsi with only a single

claw.

One other specimen is at hand, collected also at Nashville, Ten-

nessee, August 4-15, 1897, by Prof. H. F. Wickham. It measures

just 2-5 mm . but it differs in no important structural characteristics

from the type. Since the above was written Mr. G. G. AinsHe has

collected several specimens at Nashville at roots of an aster.

Type.—Csit. No. 18823, U.S.N.M.

EISONYX (EUMONONYCHA) OEACA Casey.

There are at hand five specimens of this species collected in the

stomach of a bird (OxyecTius ?sp.) at Mount Belview, Texas, December

2, 1898. (Biological Survey stomach 29859.)

One specimen, somewhat smaller than any of the above series, and

with the legs fighter reddish, and the punctuation finer, was bred

June 15, 1908 from roots of Senedo hiatus collected by E. S. Tucker^

at Clarksville, Texas, March 30, 1908.
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A NEWMOLLUSK OF THE GENUS PISIDIUM FROM ALASKA,
WITH FIELD NOTES BY G. DALLAS HANNA.

By Victor Sterki,

Of New Philadelphia, Ohio.

NOTES ON HABITS AND LIFE HISTORY.

The Pribilof group of islands, noted for its fur-seal herds, is located

in Bering Sea about 200 miles from land on the north, east, and south.

St. Paul and St. George are the largest and most important of the

group and are the only ones having bodies of fresh water.

St. George Island has several small, shallow ponds of typical arctic

tundra character, the banks of which are composed of spongy moss
and the bottoms are covered with a thick layer of decaying vegetable

matter which colors the water brown. Crustacea abound in all of

these, but fish and mollusks are absent from three and probably all

of them.

On St. Paul Island there are a large number of lakes and ponds of a

different character. The bottoms of these are sandy or rock, and
the water of none has the brown tundra color. A few are brackish.

One is over three miles and another is nearly a mile long. The deep-
est is a little over 8 feet. This Pisidium has been found abundant in

four of these, which are known as Webster Lake, Ice House Lake,
Big Lake, and the small pool above and adjacent to Ice House Lake.
These are the only ones that have been carefully examined.

In some of the deeper sections of these ponds the bottoms are cov-

ered with a dense green aquatic vegetation, and in shallower parts

grasses grow out and project above the water. The Pisidium do not
seem to burrow in the sand, but crawl about over it, and may be
found in abundance at the water's edge. Thus many are frozen solid

for seven months of the year, while others, living in the deeper sec-

tions, remain active throughout the winter and creep over the stems
of grasses and other submerged plants in arboreal, snail-like manner.
Large numbers have been collected through the ice, and this method
is recommended to malacologists throughout the north.

Proceedings U. s. National Museum. Vol. 51 -No. 2160.
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When creeping, the foot is fully extended from the anterior end of

the shell. It is a narrow, white, ribbon-Hke organ, almost three

times as long as the valves. The plantar surface of the foot is on

the extreme tip. The movement of the foot is uniform, but the shell

is brought up in a series of jerks, as in the Pupillidae, progression

being as rapid as in any snail of their size. This movement is easily

observed by placing the moUusks in a bottle of water, when they will

quickly climb up the sides of the glass.

Specimens collected early in September had from one to five young
in the mnbonal region of the sheU. Each of these had a pair of well-

developed valves and appeared very large to have escaped from so

small an animal. Before the end of September aU the young seem to

have escaped from the parent and lead a free existence during the

first winter.

No definite data can be submitted to show how this and other

fresh-water species of animals have come to these islands, which,

geologically, are very young, and certainly never have been con-

nected with main land. The young of Pisidium does not seem to

be adapted for clinging to the feet or feathers of waterfowl, yet this

seems to be the only way in which the animals could have been trans-

ported over the 200 miles of intervening salt water.

The new species is much more common than P. scutellatum Sterki

which lives in the same ponds. Neither species seems to have been

previously collected on the PribUof group. Henry W. EUiott lists

Cyclas as an abundant animal on all the islands. Along with it he

gives Planorbis, Melania, and Limnea, which are not found there,

so that it is questionable whether he really saw any of them.^

Dr. W. H. DaU says: " * * * and probably Pisidium exists in

the pools of St. Paul as it does on many of the Aleutians." ^

(G. Dallas Hanna.)

DESCRIPTION OF SPECIES.

PISIDIUM HANNAI, new species.

Mussel moderately inequipartite, slightly to barely obhque,

medium inflated, the diameter greatest above the middle; outlines of

the edges of the valves broadly eUiptical, the anterior end almost as

broadly rounded as the posterior; beaks slightly behind the middle,

rather large, somewhat raammiUar, projecting over the upper margin,

shghtly flattened on top, outward; surface dulUsh to sHghtly glossy,

with slight, shallow, irregular concentric striae, and a few lines of

growth; color yellowish to grayish corneous; shell thin, opaque to

subpeUucid; hinge rather stout, plate broad, broadest in the middle

and with weU-marked sinuses towards the anterior and posterior

I Seal and Salmon Fisheries and General Resources of Alaska, vol. 3, pp. 19, 227.

« Report of Fur Seal Investigations, 1896-97. part 3, p. 541.
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laminae; cardinal teeth rather small, the right slightly curved to

nearly straight, with its posterior end equally strong or slightly

thicker ; left anterior near-

ly straight, the posterior

curved, oblique; lammae
rather stout, their cusps

("lateral teeth") some-

what proximal, the left

anterior short, abrupt, the

others less abrupt, pomt-
ed ; outer ones in the right

valve small, especially so
Fig. 1.—PisiDiuM hannai. Lateral view.

Length,the posterior; ligament and resilium short, rather thick.

3.4; height, 3; diameter, 2.2 mm. Soft parts not seen.

Type.—C&t. No. 273767, U.S.N.M.

Habitat.—St. Paul Island, of the Pribilof Islands, Behring Sea,

collected by Mr. G. D. Hanna, in whose honor the species has been
named. A good number of specimens
was secured, from several places, partly

associated with P. scutellatum Sterki.

P. hannai does not closely resemble
any of the known North American spe-

cies, and can not be mistaken for any
of them. Its distinguishing features

are: Its size, the elliptical outhnes in

lateral aspect, with the supero-anterior

slope not marked, the broad beaks,

and the liinge-plate being broadest in

the middle.

Tlie species is rather variable in

several respects. Some specimens are

more inflated above than shown in the

figure, and from there the valves show
nearly a straight Hue to the ventral

margin, in frontal (or rear) aspect; an

upper line of growth is often rather deep and marks off the beaks

like the "cap" in Musculium, probably due to the long winter sea-

son. In some instances the demarcation is so abrupt as to form a

sharp ridge for rib ; in some specimens the hinge is slighter, yet with

the plates broader in the middle. It may be noted that in one

specimen the posterior part of the hinge is reversed—that is, the

posterior laminae.

Fig. 2.—Pisidium hannai. End vtew and
HINGES. A, anterior; P, POSTERIOR;

L. v., LEFT valve; R. V., RIGHT VALVE.
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NEW JAVANESE CHALCIDOID HYMENOPTERA.

By A. A. GiRAULT,

Of the Buremc of Entomology , United States Department of Agriculture.

All of the following species were reared by P. van der Goot, except

the first and last

:

Subfamily Encyrtinae.

LEPTOMASTIX TRILONGIFASCIATUS, new species.

Female.—Length, 1.60 mm.
Bright orange yellow, the head and abdomen and legs golden yel-

low, the middle coxae and the flagellum black, bullae of the scape

dusky. Fore wing with the following pattern : As in auraticorpus in

general, but the caudal wing margin is dusky incompletely (only to

a point opposite the middle of the marginal vein from about a point

opposite the apex of the proximal one-third of the submarginal vein)

;

the cephalic margin is dusky very narrowly along the distal half of

the venation and more thicldy (with a convex caudal margin) to

the apical turn from some little distance distad of the venation ; and

there is a distinct oblique stripe midlongitudinally, running to the

caudo-distal apex from the middle of the blade opposite .the apex of

the stigmal vein; the cephalo-distai marginal stripe is thickest, the

mid-longitudinal one next so. Axillae with a rather long carina

between them. Scutmn with short, black setae which are scattered;

also on axillae and scutellum (four longer setae at apex of the lat-

ter). Abdomen a little dusky above. Marginal vein somewhat
longer than the postmarginal, wliich is somewhat longer than the

stigmal. Otherwise as in auraticorpus.

The male is the same but with hyaline wings, and the dorsum of the

abdomen is black, the meson of propodeum dusky broadly. Vena-
tion of male not seen. The scape is shorter and stouter; the pedicel

barely longer than wide; the funicle and club with long, scraggly

hairs; the club solid with a few clavate sensory organs along one
side, longest of the flagellum, funicle 1 next longest, over four and
a half times longer than wide ; 6 not much shorter and subequal to the

others.

Proceedings U. S. National Museum, Vol. 51—No. 2161.
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From one pair reared from Pseudococcus on Leucaena glauca and

Coffea (Djember, Java).

Types.—One pair on a tag, the heads and female fore wing on a

slide. Cat. No. 19886, U.S.N.M.

PARECHTHRODRYINUS, new genus.

Female.—In my table to the earth's ectromine genera of Encyr-

tidae runs to EcMJiodryinus Perkins, but differs in that the postmar-

ginal vein is half the length of the stigmal, the latter slightly longer

than the marginal, which is twice longer than wide. The narrow

frons is about three and a half times the diameter of the cephalic

oceUus. Ovipositor exserted slightly, white at apex.

Type of the genus.—Parechthrodryinus convexus, new species,

PARECHTHRODRYINUS CONVEXUS, new species.

Female.—Length, 1.65mm.
Dark metallic purple, the wings hyaline, the legs (except coxae and

base of all femora—basal half of cephalic femora) and antennae (except

the black club) reddish yeUow, the venation yellowish pallid. Pedi-

cel one and a half times longer than wide, slightly longer than funicles

1 or 2, the latter subequal, longest, not quite twice longer than wide,

6 slightly wider than long ; club somewhat over haH the length of the

funicle, conic-ovate, not greatly enlarged but wider than the funicle

and distinct; funicle 6 somewhat wider than 1. Cheeks nearly as

long as the eyes, the frons with scattered yet distinct punctures.

Hairless line of fore wing with about five scattered lines of discal

cilia proximad of it, not closed caudad. Axillae broadly joined, with

a carina between them. Body finely scaly, densely so, the scutum

and scutellum with niraierous, short setae. Abdomen flat-triangular,

about as long as the thorax, the latter from lateral aspect much con-

vexed. Pronotum transverse-linear.

The male is about the same except secondary characters and smaller

size; its antennal club is solid, the antennae filiform, yellow (scape

and globate pedicel brown), the flagellum with scraggly hairs; funicle

1 subequal to the club, 3 longer than wide, 6 a half longer than wide.

Scape shorter, distinctly compressed.

From four males, one female reared from a coccid on twigs of De-

guelia micropliylla, Assinan, February 2, 1915.

Types.—Cat. No. 19892, U.S.N.M., a pair on a tag and a shde with

heads, fore wings, and a female hind tibia.

CHEttONEUROMYIA JAVENSIS, new species.

Female.—Mandibles as in Gheiloneurella hinotativentris Girault,

but the so-called second tooth is obtuse, yet a httle larger than the

first. Length, 1.10 mm.
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Agrees with the description of the genotype except that of the

antennae the entire club is black except apex of joint 3, the hyalme
cross stripe of the fore wing is broadly divided longitudinally at mid-
dle, the wing thus with a large, nearly naked, hyaline obhque eye-spot,

one on each margin (opposite each other), the cephalic one just at

apex of the venation (stigmal vein pale). The base of the abdomen
more or less blackish; the pedicel is longer in relation to funicle 1,

the funicle yellow. The postmarginal vein is present, yet less than
half the length of the stigmal, which is a little less than half the length

of the black marginal. Center of face of pronotmn black. Scutum
with scattered white setae; the scutellum with longer black ones

discally; otherwise the same.

From two females received from P. van der Goot and reared from
Lecanium viride at Saiitiga, Java, January, 1915.

Type.—Csit. No. 19893, U.S.N.M. The above specimens on a
tag; the head, a hind tibia, and the fore wing on a slide.

CRISTATITHORAX LATISCAPUS, new species.

Female.—Length, 1.40 mm.
Dark metallic purple, the fore wing with the usual infuscation, the

the following parts silvery white: Pedicel, funicle, dorsal edge of

scape at distal half, and legs (except apex rather broadly of cephalic

femur, base rather broadly of cephalic tibiae, both dusky ; the same
of middle femur, narrower ventrad, and tibia, but the color black and
broader on the tibia, over proximal tliird; all of caudal femur except
broadly at base and over proximal half of caudal tibia, proximal
third or more dorsad). Tuft on scutellum rather long. Scutum
with a short, dense, silvery pubescence, scattered on the scutellum.

Body densely scaly. Frons narrow, at the occipital margin about
three and a half times the diameter of an ocellus, narrowest far

cephalad; the cephalic ocellus far in advance of the others. Axillae

large, narrowly joined. Scape distinctly but not very greatly di-

lated fohaceously. Funicles 2-4 shortest, subequal, wider than long;

1 subquadrate ; 6 largest, a little wider than long, somewhat smaller

than the pedicel. Club enlarged, not quite so long as the funicle,

obliquely truncate from near base of joint 3. Postmarginal vein
very short, truncate, the stigmal somewhat less than a third the length
of the marginal. Distance between apex of wing and of infuscation

somewhat over half the marginal vein's length. Marginal fringes not
long.

Described from many females reared from Lecanium viride, Jan-
uary, 1915, Salatiga, Java.

Types.—C&t. No. 19895, U.S.N.M. Eight females on three tags and
another on a shde (the former paratypes, the latter type).

3G399°—Proc.N.M.vol.51—16 31
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Subfamily Aphelininae.

ANERISTUS CEROPLASTAE Howard.

The first two tibiae may be entirely white; the scape is white.

Seven females received from P. van der Goot, labeled ''VII, $ from
Lecanium viride." Salatiga.

COCCOPHAGUS JAVAE, new species.

Female.—Length, 1.10 mm.
Agrees with Howard's description oi jlavoscutellum Ashmead, but

differs in the coloration of the legs, the latter white except sides of

caudal coxae, the caudal femora and a little less or more than the

proximal half of the caudal tibiae. Scape white, rest of antennae

black. Mouth yellowish. Of the habitus of mexicanus. Base of

scutellum narrowly black. Funicle 1 slightly longer than the othei's,

somewhat longer than wide, much longer than the pedicel. Thorax
densely, polygonally scaly, the Hnes dehcately raised. Most of face

and cheeks yellow.

Described from 10 females reared from Lecanium viride, Salatiga,

Java, January, 1915 (P. van der Goot).

Types.—Cat. No. 19888, U.S.N.M. The above specimens on a shde.

According to van der Goot, this species has been described by
Koningsberger as Encyrtus hogoriensis. I have been unable to see

the description of this species.

COCCOPHAGUS JAVENSIS, new species.

Female.—Length, 1 mm. *

Bright golden yellow, the wings hyahne, the venation yellow, the

following conspicuous black markings: A broad band across the

abdomen at middle and equal to over a thu'd of the surface, center of

occiput, meson of pronotum very broadly, postscutellum (dusky),

and the cephahc margin of the propodeum very broadly across the

meson. Funicle and club longitudinally striate; the club weU de-

fined but barely wider than the funicle; the joints of the latter sub-

equal, each about a half longer than wide and distinctly longer than

the pedicel; club joints about equal in length, each a httle shorter

than the fimicle joints. Stigmal vein subglobular, sessile. Scutum
with short, black bristles, less numerous on the scutellum and decid-

edly longer. Marginal vein shghtly longer than the submarginal.

Fore wings with short marginal ciha, uniformly cihate discally; the

caudal wing broad, with about 1 1 hnes of discal ciha where broadest,

the caudal marginal fringes not long, yet distinctly longer than those

of the fore wing, about a fourth of the gi^eatest wing width. Mandi-

bles tridentate.
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Described from five females reared from Pseudococcus on wild

Mangifera, Salatiga, Java (P. van der Goot).

Types.—Cut. No. 19894, U.S.N.M. The above specimens on a

slide.

Family ELASMIDAE.

EURYISCHIA SHAKESPEAREI Girault.

Several females; same source, "sp. VI*^, ? from L. viride." The

cephalic tibiae are white. An Austrahan species. Salatiga.

Family MISCOGASTESIDAE.

Subfamily PiRENlNAE.

ANYSIS AUSTRALIENSIS JAVENSIS, new variety.

Female.—Like australiensis australiensis Howard, but the femora

and the dorsal edge of the tibiae are concolorous, also the distal club

joint. Mandibles tridentate. Compared with types of australiensis.

Described from two females reared from Lecanium viride, Salatiga,

Java, January (P. van der Goot)

.

Types.—Cat. No. 19887, U.S.N.M. Two females on a tag; a head,

hind tibiae, and a forewing on a slide.

Family CALLIMOMIDAE.

ASEMANTOIDEUS, new genus.

Type of the genus.—Asemantoideus dulius, new species.

ASEMANTOIDEUS DUBIUS, new species.

Female.—Length, 1.30 mm. Resembles somewhat Paracolystichus

Gu*ault of the Idarninae except in venation and the hind tibiae bear

two stout spurs.

Agrees with the description of the genotype of Asemantus Foerster,

except that segments 3 and 4 of the compressed abdomen are deeply

incised at meson caudad. Abdomen somewhat longer than the rest

of the body. Dark metalhc green with a coppery luster; the scape,

knees, tibiae, and tarsi reddish brown. Head and thorax very

densely punctulate; the abdomen scaly. Wings broad, hyahne,

without marginal fringes; the discal cihation minute, scattered.

Marginal vein over twice the length of the stigmal, which is subequal

to the postmarginal. A row of discal ciha around the margins of the

fore wing a Httle within the edges, from apex of venation nearly aU

around the apex; from hence and along the caudal margin these are

very short, minute marginal fringes. Mandibles tridentate. Funi-

cle joints quadrate, but 5 a little wider than long; pedicel somewhat
longer than funicle 1. Club with a terminal nipple. First ring
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joint the smaller. Caudal femur compressed, somewhat enlarged,

its tibia obclavate, the spurs very unequal. Caudal femur scaly,

the tibiae above distad with rather stout tooth-Hke setae. Joint 1 of

caudal tarsi longest, but not especially long. Propodeum short at

the meson, long laterad; the spiracle central, the median carina

obscure except at base; lateral carina represented by a sulcus which
is straight. Parapsidal furrows complete, very delicate. Cephalic

femora like the caudal ones; the caudal coxae large as in the Tory-

midae. Antennae inserted on the middle of the face. Scutellum

large, convex. Antennae as in Systasis.

From one female reared from Lecanium viride, Salatiga, Java,

January, 1915 (P. van der Goot).

Type.—C&t. No. 19889, U.S.N.M. The female on a tag; the head,

hind tibia, and fore wing on a slide.

Subfamily Tetrastichinae.

EPITETRASTICHUS LECANII, new species.

Female.—Length, 0.75 mm.
Agreeing -with the description of Tetrasticlius hicolor Girault, but

the head whoUy black, the general color dark metallic purple; the

yellow basal part of the abdomen is narrowly margined with pm-phsh

and the flagellum is dusky; also the legs are yellow except the cepha-

hc coxae. The abdomen is pm-ple except the proximal third. Funi-

cle joints subequal to each other and to the pedicel. Club with a

minute terminal spine. Club 1 shorter than the combined length of

the other two. Propodeum with a carina laterad of the spiracle;

no true lateral carina. Stigmal vein of moderate length.

The male has the coxae and femora dusk}^ (cephalic femur only

along proximal half), and the yellow of dorsal abdomen is a moderate

round area near base. The funicle and club joints each bear one

whorl of very slender hairs; three minute ring joints, four funicle,

three club. Scape with a wart-hke area or projection Garge and

round) ventrad near tip; pedicel somewhat longer than wide at apex;

funicle 1 wider than long, 3 longest, over twice longer than wide, 2

and 4 subequal, each somewhat shorter than 3. Mandibles tridentate.

Described from a single pair reared from Lecanium viride, Salatiga,

Java, January, 1915 (P. van der Goot).

Type.—Cat. No. 19890, U.S.N.M. The above specimens on a tag;

the heads on a slide.

EPITRASTICHUS IBSENI, new species.

Female.—Length, 1.25 mm.
Agrees with the description of the Australian jlaviscapus Dodd^

but differs in that the funicle joints are unequal, 1 twice longer than

wide, 3 a half longer than wide; otherwise agreeing. Pedicel a little
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longer than wide at apex. Club joints each shorter than funicle 3.

Knees yellow.

Described from four females reared from Lecanium viride, Salatiga

Java, January, 1915. (P. van der Goot).

Types.—Cat. No. 19891 U.S.N.M. Three females on two tags; two

heads on a slide.

Subfamily Entedoninae.

OMPHALOMOMYIA THYMUS, new species.

Female.—Length, 1.50 mm.
Agrees with the description of the genotype except that of the head

only its dorsal haK is dark metallic blue and there is no metaUic color

on the thorax. The scutellum bears a groove latero-dorsad (present

in the genotype), but not the lateral groove as usually understood.

Scutellum with four bristles, all weU within the "lateral groove.''

Otherwise as in the genotype. Club somewhat shorter than the

pedicel.

The male has the occiput concolorous and the distal fourth of the

abdomen above dusky; the dorsal thorax also is darker. The legs

and antennae are white; the scape compressed, rather much dilated;

the funicle 4-jointed, of which 1 is somewhat longer than wide,

2 somewhat shorter than the pedicel, which is not so long ; funicles

2-4 subequal, each somewhat longer than 1. Club longer than the

pedicel, acuminate. Flagellum with very long, silky hairs. Club

apparently 3-jointed. At least three ring-joints.

From 4 males, 25 females in United States National Museum,
received from Dr. W. Roepke, Salatiga, Java. Secondary parasites of

Zaratha.

Types.—Cat. No. 19896, U.S.N.M. One male, two females, on

tags plus a slide with female head, wing and hind tibiae, and two male

heads.
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A CONTRIBUTION TO THE INVERTEBRATE FAUNA OF
THE OLIGOCENE BEDS OF FLINT RIVER, GEORGIA.

By William Healey Dall,

Honorary Curator of Mollushs, United States National Museum.

INTRODUCTION.

The fossils described in this paper were collected on or near the

Flint River, Georgia, above and below the town of Bainbridge, by

Messrs. T. W. Vaughan, C. Wythe Cooke, and W. C. Mansfield, of the

United States Geological Survey. While their state of preservation

in many cases leaves much to be desired, the identification of the

fauna has some importance for the geology of that part of the coastal

plain of the southern United States. A feature of somewhat unusual

interest paleontologically is the presence in the upper bed of a rela-

tively large number of species of the Cerithiidae, several of them of

unusual size, recalling the analogous group in the Parisian Eocene

of France, and not paralleled in any of the other Tertiary horizons

of the United States so far as known. Attention was called to the

presence of these large Cerithia in our southern Tertiary by the writer

in 1890,^ but it was not until the present collection was made that

material suitable for study was obtained.

These fossils are immediately separable into two groups charac-

terizing two zones, the upper zone being represented chiefly south of

Bainbridge, and the lower zone around and north of that town. The

extensive solution which these beds have undergone has probably

removed the upper bed in the vicinity of Bainbridge, leaving behind

more or less scattered remains of silicified fossils over or near the

present surface of the soil.

Sixty-one species have been identified from the upper zone, of

which 29 are new to science. From the lower zone 39 species were

obtained, of which 9 are new. Five of the new species and 14 of

the others are common to both zones.

Of the forms from the upper zone, omitting the new species, 51 per

cent are identical with species found in the Orthaulax pugnax zone at

Tampa, Florida, including the two species of Orthaulax.

It is probable, allowing for the distance between the two locahties,

and for the shallower water indicated by the Flint River species,

'Bull. Soc. Zool. France, vol. 15, 1890, pp. 97-98.
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that this upper zone should be regarded as the local equivalent of the

Orthaulax pugnax zone of Tampa, Florida. In this conclusion Dr.

T. W. Vaughan, in charge of the geological exploration of the coastal

plain, concurs.

The lower zone has only 20 per cent of species common to the Or-

thaulax 'pugnax zone and Orthaulax is not among the fossils obtained

from it. Omitting the new forms, about one-fourth of the species

are common to the Vicksburgian Oligocene, and three-eighths are

also represented in the Jacksonian or Ooala horizons. Only about

6 per cent of the species of the lower zone are common to the marls of

the Chipola Kiver or the lower bed at Alum Bluff, while from the upper

zone about 10 per cent survive in the Chipola fauna.

The lower zone, therefore, while distinctly younger than the Ocala

horizon, is believed by Doctor Vaughan and the writer to occupy a

position between that and the Orthaulax zone, near the base of the

upper Oligocene.

Acknowledgments are due to the authorities of the United States

National Museum, in whose collection the types of this paper are

deposited, for facilities granted during its preparation.

The plates have been prepared by the Division of Illustrations of

the United States Geological Survey, and are used here by permission

of the Director, who has authorized the publication of the present

paper.
DISTRIBUTION OF THE SPECIES.

Upper
bed.

Lower
bed.

Vlcks-
burg.

Orth-
aulax.

Area subprotracta Heilprin .

.

cuculloides Conrad
Glycymeris cookei Dall

mississippiensis Conrad .

.

Ostrea mauricensis Gabb
vicksburgensis Conrad—
cf . podagrina Dall

Pecten alpha Dall
suwanneesis Dall
anatipes Morton

Spondylus filiaris Dall

Lima halensis Dall
Modiolus grammatus Dall
Gregariella, species

Arcoperna infiata Dall

Lithophaga nuda Dall
Crassatelh'tcs paramcsus Dall.

Venericardia praecisa Dall . .

.

Cardita shepardi Dall
Phacoides perovatus Dall

wacissanus Dall
species

Miltha ocalana Dall
hillsboro'ensis Heilprin . .

.

Cardium glehosum Conrad . .

.

eversum Conrad
species
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Distribution of the species—Continued.
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DESCRIPTIONS OF SPECIES.

ARCA SUBPKOTRACTA Heilprin.

Area subprotracta Heilprin, Proc. Acad. Nat. Sci., Phila. for 1881, p. 44SJ.

Area (Byssoarca) protracta Conrad, Journ. Acad. Nat. Sci., Phila., new ser.,

vol. 1, 1848, p. 126, pi. 13, fig. 36; not of Rogers, 1837.

Locality.—Station 6171, on the east bank of the FUnt River at

Bainbridge, Decatur County, Georgia, L. W. Stephenson, 1908. U. S.

Nat. Mus. Cat. No. 166762. Also in the Oligocene of Vicksburg, Mis-

sissippi; Conrad.

BARBATIA (CALLOARCA) CUCULLOIDES Conrad.

Area cueidloides Conrad, Fos. Tert. Form., No. 3, p. 37 (not figured), 1833.

Byssoarca lima Conrad, Journ. Acad. Nat. Sci., Phila., new ser,, vol. 1, 1848,

p. 125, pi. 13, fig. 23; not of Reeve, 1844.

Barbatia (Calloarca) cuculloides Dall, Trans. Wagner Inst. Sci., Phila., vol. 3,

1898, p. 624.

Locality.—Station 3383, at the base of the bluff at Little Horseshoe

Bend, just below the mouth of Blue or RusseU Spring branch, on the

east bank of the FHnt River, 4 miles below Bainbridge, Decatur

County, Georgia, in fossil coral reef; T. W. Vaughan, 1900. U. S. Nat.

Mus. Cat. No. 166763. Also in the Oligocene of Vicksburg, Mississippi;

Com-ad.
GLYCYMERIS COOKEI, new species.

Plate 84, figs. 1, 2. 3, 4.

SheU small, shghtly inequilateral, strongly sculptured; valves

thick, suborbicular, with inner margins fluted in consonance with the

external sculpture and the areas between the umbones very narrow

and relatively long; sculptm'e of 12-15 stout flattened radial ribs,

which distaUy become grooved on the summit and eventually duplex;

the interspaces are channeled and about as wide as the ribs; in some

specimens traces of intercalary threads, one to an interspace, begin

to show themselves. There is no perceptible concentric sculpture,

but all the specimens show a tendency to gi-anulation of the surface,

which, however, may be due to conditions of fossilization. The

umbones are small and pointed; the hinge line is narrow, with seven

or eight weU-developed teeth on either side of the center. Height,

14; breadth, 15; diameter (double), 10 mm.
Locality.—Station 7095 on the east bank of Fhnt River, just above

Lambert Island, about 10^ miles below Bainbridge, Decatur County,

Georgia; also at station 7076, about half a mile below the island.

Cooke and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166710.

The peculiar sculpture of this species is quite distinctive and does

not closely resemble any other known Oligocene species. It is quite

probable that it attains a larger size than that above noted.
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GLYCYMERIS MISSISSIPPIENSIS Conrad.

Pectunculus mississippiensis Conrad, Joiirn. Acad. Nat. Sci., Phila., new ser.,

vol. 1, 1848, p. 125, pi. 13, fig. 25.

Axinsca mississippiensis Conrad, Amer. Journ. Conch., vol. 1, 1865, p. 12.

Glyeymeris mississippiemis Dall, Trans. Wagner Inst. Sci., Phila., vol. 3, 1898,

p. 608.

Localities.—Stsitions 3388, 3401, 6175, 7096, 7132, and 7150a, on

the Flint River, within a range of 12 miles of Bainbridge, Decatur

County, Georgia; Vaughan, Cooke, and Mansfield, 1914. U. S. Nat.

Mus. Cat. No. 1 66764. Also in the Oligocene of Vicksburg, Mississippi

;

Conrad.
OSTREA MAURICENSIS Gabb.

Ostrea mauricensis Gabb (part) Journ. Acad. Nat. Sci., Phila., eer. 2, 1860, p. 376,

pi. 67.—Dall, U.S.Nat.Mus.Bull. 90, 1915, p. 123.

OHgocene of southern New Jersey; of the layers above the Alta-

maha grit of Georgia; of the Orihaulax pugnax zone at Ballast Point,

Tampa Bay, Florida; of the beds at Vicksburg, Mississippi (Gabb);

and at station 3400, at Mitchell Griffin's field, 8 miles southeast of

Bainbridge, Decatur County, Georgia; T. W. Vaughan, 1900. U. S.

Nat. Mus. Cat. No. 166747.

Poorly preserved specimens, apparently identical with those

referred in the hterature to Gabb's species.

OSTREA VICKSBURGENSIS Conrad.

Ostreavicksburgensis CoijnAD, Proc. Acad. Nat. Sci., Phila., for 1848, p. 296; Journ.

Acad. Nat. Sci., Phila., new ser., vol. 1, 1848, p. 126, pi. 13, figs. 5, 37.

Ostrea mortoni Gabb, Proc. Acad. Nat. Sci., Phila., for 1861, p. 329.

Locality.—Station 7074, on the west bank of Fhnt River at Hale

Landing, 7 miles southeast of Bainbridge, Decatur County, Georgia,

in coraUiferous chert; Vaughan, Cooke, and Mansfield, 1914. U. S.

Nat. Mus. Cat. No. 166765. Also in the OHgocene of Vicksburg,

Mississippi; Conrad, and the Jacksonian Eocene.

OSTREA cf. PODAGRINA DaU.

? Ostrea podagrina Dall, Proc. U. S. Nat. Mue., vol. 18, 1895, p. 122; Trana.

Wagner Inst. Sci. Phila., vol. 3, pt. 4, 1898, p. 682, pi. 30, figs. 5, 6.

Locality.—Station 2326, at Blue or RusseU Spring, near the Flint

River, 4 miles south of Bainbridge, Decatur County, Georgia;

R. Pumpelly, 1891, U. S. Nat. Mus., Cat. No. 166748.

A species of oyster, apparently similar to 0. podagrina, and differing

from the others cited, but too imperfect to be positively identified

with the form collected by Eldridge from the Sulphur Spring on the

Suwannee River.
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PECTEN (LYROPECTEN?) ALPHA Dall.

Plate 84, fig. 9.

Pecten (Lyropecten) alpha Dall, Trans. Wagner Inst. Sci. Phila., vol. 3, pt. 4,

1898, p. 725 (not figured).

Shell small, thin, nearly equilateral, suborbicular, sUghtly convex,

sculptured with 9 or 10 radial folds with subequal deep rounded inter-

spaces, the disk and submargin also bearing fuie radial threads; these

appear to be smooth, but the condition of the specimens is such as to

prevent a positive decision and they may have been shghtly scaly;

on the posterior ear of the left valve are five or six fine elevated radial

threads with wider interspaces; the other ear is defective; height of

valve 24; breadth 23 mm.
Locality.—Station 7075, on the east bank of Flint River, about lOJ

miles below Bainbridge, Georgia, and just above Lambert Island;

C. W. Cooke and W. C. Mansfield, 1914. Also at Sulphur Springs

ferry, Suwannee River, Suwannee County, Florida; Burns. U. S.

Nat. Mus. Cat. No. 166711.

PECTEN (AEQUIPECTEN) SUWANNEEnSIS Dall.

Plate 83, figs. 2, 3, 4.

Pecten (Aequipecten) suwanneensis Dall, Trans. Wagner Inst. Sci. Phila., vol. 3,

pt. 4, 1898, p. 724.

Localities.—Jacksonian Eocene of the Suwannee River, Florida,

Bums; and at station 7075, on the east bank of the Flint River, just

above Lambert island, about lOJ miles below Bainbridge, Decatur

County, Georgia; station 7076, at bend half a mile below Lambert

island on the east bank of Flint River, about 12 miles below Bain-

bridge; and station 7079, at Mascot Point, below the mouth of Blue

Spring branch, in chert blocks on the east bank of Flint River;

Vaughan, Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. Nos.

166749, 166750, and 166757.

PECTEN (CHLAMYS) ANATIPES Morton.

Pecten anatipes Morton, Amer. Journ. Sci., vol. 23, 1833, p. 293, pi. 5, fig. 4;

Synopsis Org. Rem., 1834, p. 58.

Vicksburgian Ohgocene at Heidelberg and m Jasper County, Mis-

sissippi, Johnson; station 7096, at Red Bluff, on the west bank of

Flint River, 7 miles above Bambridge, Decatur County, Georgia;

and station 7132, on the west bank of Flint River, opposite Little

Horseshoe Point, half a mile below Mascot Point, and 4^ miles below

Bainbridge, in loose lumps of hmestone; Vaughan, Cooke, and Mans-

field, 1914. U. S. Nat. Mus. Cat. No. 166752.
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SPONDYLUS FILIARIS. new species. '

Plate 83, figs. 5, 6.

Shell large, thin, more or less iiTegular from its attachment to

irregular surfaces which its growth follows, sculptured with small low
radiating rounded threads without spiny processes, arranged m groups
of five to eight, with the interspaces averaging subequal; these groups
separated by larger but similar smgle tlireads; the inner margm of

the valves shghtly crenulated ; concentric sculpture of inconspicuous
incremental lines; beak of upper valve rather pointed, with a small
and narrow inconspicuous auricle on each side, the lower valve not
obtained; the hinge as usual m the genus, but narrow with a small
resilifer. Height of large upper valve, approximately, 65; breadth,

57 ; depth, 18 mm. The small valve figured is about 20 mm. in height.

Locality.—Station 7078, on the east bank of Fluit River, near the
lower end of Smith's Reach, about one-quarter of a mile below Hale
Landing, Decatur County, Georgia; collected by Dr. C. Wythe Cooke
and W. C. Mansfield, 1914. Also with Spondylus hostrycUtes Guppy,
in the Tampa silex beds at Ballast Pomt, Tampa Bay, Florida, by
W. H. DaU in 1886. U. S. Nat. Mus. Cat. No. 166712.

This species is represented by a defective specimen in the Tampa
collection wliich was supposed, when studied, to be a worn variant of

S. hostrycliites. But the more complete material obtained on the
Flint River shows that its sculpture does not take on the spinose
character of the latter species and the sculpture is finer and more
regular. Between perfect shells the distmctiveness should be com-
plete.

LIMA HALENSIS, new species.

Plate 83, figs. 1, 7, 8.

Shell ovate, moderately thin, with a short hingoline and incon-
spicuous auricles; sculpture of about 16 strong nearly smooth radial
ribs with subequal channeled interspaces, the ribs near the submar-
gms obsolescent and the submargins and auricles sculptured only
with rather conspicuous incremental lines. The ribs are themselves
sculptured with more or less obsolete minute radial striations most
distinct toward the middle of the disk; concentric sculpture confined
to more or loss prominent incremental fines not rismg into scales or
imbrications; beaks narrow; anterior gape small with its bounding
valve-margins thickened and shghtly reflected; Innge area small,
flat, with no crural callosities, the figamentary pit large, equilaterally
triangular, shallow; valves subequal, and moderately convex. Height,
52; breadth of shell, 37; of hingefine, 16; diameter, 14 mm.

Locality.—Sta.tioii 7074, at Hale landing, on the west bank of
Flint River, 7 miles southeast of Bainbridge, Decatur County,
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Georgia, in ooralliferous chert; Vaughan, Cooke, and Mansfield,

1914; station 7078, on the east bank of Fhnt Kiver, below the mouth

of Blue Spring branch, at Mascot Point, in chert blocks, by the same

coUectors, in 1914. U. S. Nat. Mus. Cat. No. 166713.

The chief pecuHarity of this species and one by which it is easily

distinguished is the presence of strong radial ribs with channeled

interspaces, but without the strong almost spinose imbrications with

which we are familiar m analogous recent species.

MODIOLUS (BRACHYDONTES) GRAMMATUS Dall.

Modiolus {Brachydontes) grammatus Dall, Trans. Wagner Inst. Sci. Phila., vol.

3, 1898, pt. 4, p. 794, pi. 30, fig. 2; Bull. U. S. Nat. Mus. No. 90, 1915, p. 127,

pi. 26, fig. 4.

Locality.—Station 7096, at Red Bluff, on the west bank of Fhnt

River, 7 miles above Bainbridge, Decatur County, Georgia; Vaughan.

Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166753,

Also in the Orthaulax pugnax zone at Ballast Point, Tampa Bay,

Florida. U. S. Nat. Mus." Cat. No. 165184.

MODIOLARIA (GREGARIELLA), species indeterminate.

Localities.—Station 7074, at Hale landing, on the west bank of

the Flint River, 7 miles southeast of Bainbridge, Decatur County,

Georgia, in coralliferous chert; and station 7079, at Mascot Point on

the east bank of Fhnt River below the mouth of Blue (or Russell)

Spring branch, in chert blocks; Vaughan, Cooke, and Mansfield,

1914. U. S. Nat. Mus. Cat. No. 166754.

Casts of a species probably belonging to the section GregarieUa,

but too imperfect to be specifically determined, were obtained as

above mentioned. Two species of this general type have been ob-

tained from the Orthaulax pugnax zone at Ballast Point, Tampa Bay,

Florida.
Genus ARCOPERNA Conrad, 1865.

ARCOPERNA INFLATA, new species.

Plate 85, fig. 1.

Shell small, thin, mequilateral, the umbones nearly termmal, pro-

soooelous, small; the anterior dorsal slope abruptly descending, the

posterior nearly at a right angle to it, shghtly convexly arcuate; both

ends blmitly rounded, base ahnost straight; hinge edentulous, much

as in Musculus; inner margins of the valve apparently smooth,

interior disk concealed by matrix; the external sculpture of almost

microscopic radial striae over the whole surface, and concentric

emphatic restmg stages, irregularly disposed on the lower part of the

disk, to the number of two or three. Height, 12; length, 18.5;

diameter (double), 9 mm.
Locality.—Kt station 7096, at Red Bluff, Fhnt River, on the west

bank, 7 miles above Bainbridge, Decatur County, Georgia; Vaughan,

Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166714.
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This shell seems to find a place halfway between Crenella and

Botula. The tyj^e is A. filosa Conrad, from the Vicksburgian, from

which the present shell differs by its much less prominent umbones
and dorsally less and ventrally more arcuate profile.

LITHOPHAGA NUDA Dall.

Lithophaga nuda Dall, Trans. Wagner Inst. Sci. Phila., vol. 3, 1898, pt. 4, p.

800, pi. 11, fig. 7; pi. 35, fig. 27; Bull. U. S. Nat. Mus. No. 90, 1915, p. 129,

pi. 24, fig. 4; pi. 26, fig. 7.

Locality.—Station 3381, at the base of the bluff at Little Horseshoe

Bend, just below the mouth of Blue (or Russell) Spring branch of the

Flint River, 4 miles below Bainbridge, Decatur County, Georgia; T.

W. Vaughan, 1900. U. S. Nat. Mus. Cat. No. 166755. Also from

the Ortiiaulax pugnax zone at Ballast Point, Tampa Bay, Florida.

U. S. Nat. Mus. Cat. No. 165187.

The shell is seldom well preserved, but the casts of the burrows of

this species are very common, and often in their sihcified form retain

a cavity more or less occupied by water.

CRASSATELLITES PARAMESUS, new species.

Plate 85, figs. 4, 5, 7, 8.

Shell solid, thick, inequilateral, the anterior end shorter; sub-

ovate, beaks small, pointed, flattened; anterior dorsal margin with

an ovate-lanceolate, nearly smooth, deeply depressed lunule, the

outer margin of which is abrupt and sharp-edged; the escutcheon is

more than twice as long as the lunule, less depressed, concentrically

striated, and with the bounding carina rounded off and less abrupt;

the hinge is strongly developed, the anterior cardinal tooth very

prominent, arcuately produced; the resihary pit narrow and deep;

there are no traces of lateral teeth, though the dorsal margins of the

right valve are attenuated and produced; the inner margins of the

valves are not crenulated; the adductor scars are conspicuous, the

posterior larger, both rounded; the external sculpture on the flat-

tened beaks comprises about ten concentric low rather sharp waves

with much wider interspaces, angulated behind where they cross a

low ridge which radiates from the viomity of the umbo to the pos-

terior basal margin, near which it becomes obsolete; in front of this

ridge the concentric waves become closer, smaller, and more numer-

ous, behind it every alternate rib, in general, ceases and the inter-

spaces between the others are therefore about twice as wide as on the

anterior part of the valve; the basal margin is obscurely angulated

by the end of the ridge and the margin behind it subtruncated; the

anterior end is evenly rounded and the base gently arcuated. Height

28; length of sheU 35; of part behind the vertical from the umbones

21; diameter 16 mm.
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Locality.—Station 709C, at Ked Bluff on the west bank of Flint

River, about 7 miles above Bainbridge. Also at station 7131, Cherry

Chute on the FMnt River, 2f niiles below Bainbridge, Decatur County,

Georgia; Vaughan, Cooke, and Mansfield, 1914. U. S. Nat. Mus.

Cat. No. 166715.

This species in a general way is intermediate between the Vicks-

burgian Crassatellites mississippiensis of Conrad, and the C. deformis

Heilprhi, of the Tampa Orthaulax pugnax zone. It is also found in

the upper bed at station 7079, at Mascot Pomt, on the FHnt River,

in chert blocks. U. S. Nat. Mus. Cat. No. 166766.

VENERICARDIA PRAECISA Dall.

Venericardia praedsa Dall, Trans. Wagner Inst. Sci. Phila., vol. 3, 1903, pt. 6,

p. 427, pi. 5G, figs. 7, 8.

Locality.—StSition 7095, on the east bank of Flint River, at the

bend near the "Old Factory," about three-quarters of a mile north-

east of the railway station at Bainbridge, Decatur Comity, Georgia;

Cooke and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166756. Also

in the Jacksonian Eocene of Cleveland County, Arkansas; G. D.

Harris.

CARDITA (CARDITAMERA) SHEPARDI Dall.

Cardita shepardi Dall, Bull. U. S. Nat. Mus. No. 90, 1915, p. 133, pi. 21, figs.

10, 11.

Locality.—Station 7075, on the east bank of Fhnt River, about

lOi mUes below Bainbridge, Decatur County, Georgia, and just above

Lambert island; Cooke and Mansfield, 1914. U. S. Nat. Mus.

Cat. No. 166757. Also in the Orthaulax pugnax zone at Ballast Point,

Tampa Bay, Florida. U. S. Nat. Mus. Cat. No. 165193.

This little species is closely related to the recent C. domingensis of

the West Indies.

PHACOIDES PEROVATUS, new species.

Plate 84, figs. 7, 8.

Shell large, moderately thin, moderately inflated; mner margin of

the valves entire, the paUial fine rather near the margin, deeply im-

pressed, posterior muscular impression narrow, prolonged downward

inside the paUial fine, beak rather pointed, and inclined forward,

with, in the right valve, two narrow cardinal teeth below it; in the

cast there are no distinct traces of lateral teeth. Altitude of larger

cast, 53; of smaller one, 48; breadth, 45 and 34; diameter (double),

30 and 18 mm., respectively.

Locality.—Stiition 7150a, from east bank of Fhnt River, just below

wagon bridge at Bainbridge, Georgia, from loose blocks of chert; and

station 7079, from chert blocks at Mascot Point, on the east bank of
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Flint River, below the mouth of Blue Spring branch; Vaughan.
Cooke, and Mansfield, October, 1914. U. S. Nat. Mus. Cat. No.
166716. Also on the left bank of Fhnt River at Bainbridge; A. H.
Brooks, 1900.

Unfortunately no part of the exterior is represented by the. speci-

mens received. It is probable, however, that it was sculptured only
by more or less conspicuous incremental lines, without radial sculp-

ture.

From any other species of the group in the southern Tertiary this

is readily distinguished by its markedly oval form.

The validity of the name Phacoides as a generic appellation has
been called in question from the fact that it is doubtful whether
BlainvOle used it in that sense or merely as a group name. However,
as it was subsequently used by J. E. Gray in 1847 as a generic name,
it seems that, failing any prior designation for the group in question,

the question is hardly worth raising.

PHACOIDES (HERE) cf. WACISSANUS Dall.

IPhacoMes {Here) wacissanus Dall, Bull. U. S. Nat. Mus. No. 90, 1915, p. 137,

pi. 23, fig. 12.

Localities.—Station 7075, on the east bank of Flint River, about lOJ
miles below Bainbridge, Decatur County, Georgia, and just above
Lambert island; Cooke and Mansfield, 1914; station 7131, 2f miles

below Bainbridge, at Cherry Chute on the Flint River, from hard
residual blocks on a small island; and at station 7150a on the east

bank of Fhnt River from loose blocks of chert just below the wagon
bridge at Bainbridge; Vaughan, Cooke, and Mansfield, 1914. U. S.

Nat. Mus. Cat. No. 166758.

P. wacissanus was collected from the limestone of Wacissa, Jeffer-

son County, Florida (U. S. Nat. Mus. Cat. No. 165200) and is rather

common in the Orthaulax pugnax zone at Ballast Point, Tampa Bay,
Florida.

PHACOmES, species indeterminate.

Locality.—Station 7096, at Red Bluff on the west bank of Flint

River, 7 miles above Bainbridge, Decatur County, Georgia; Vaughan,
Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166759.

A species represented by unidentifiable casts, but apparently dif-

ferent from the others here mentioned, was obtained at the above
locality.

PHACOroES (MILTHA) OCALANUS DaU.

Phacoides (Miltha) ocalanus Dall, Trans. Wagner Inst. Scl. Phila., vol. 3, 1903,

pt. 6, p. 1375, pi. 50, fig. 14.

Localities.—Station 7079, at Mascot Point, on the east bank of

Flint River, below the mouth of Blue (or Russell) Spring branch, m
chert blocks; and at station 7096, on the west bank of Flint River at

-Proc.N.M.vol.51—16 32
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Red Bluff, 7 miles above Bainbridge, Decatur County, Georgia;

Vaughan, Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No.

166760.

The species was originally described from the Jacksonian Eocene

of the Ocala horizon, Ocala, Florida, where it was collected by Mr.

Joseph Willcox.

PHACOIDES (MILTHA) HILLSBOROENSIS Heilprin.

Plate 88, fig. 12.

Lucina hillsboro'ensis Heilprin, Trans. Wagner Inst. Sci. Phila., vol. 1, 1887, pp.

117, 120, pi. 16, fig. 62.

Phacoides (Miltka) hillsboro'ensis Dall, Trans. Wagner Inst. Sci. Phila., vol. 3,

1903, pt. 6, p. 1376; Bull. U. S. Nat. Mus. No. 90, p. 139, fig. 5, 1915.

Localities.—Station 3381, at the base of the bluff at Little Horse-

shoe bend just below the mouth of Blue (or Russell) Spring branch,

4 miles below Bainbridge, Decatur County, Georgia, on the east bank

of Flmt River; T. W. Vaughan, 1900. Also at station 7095, just

above Lambert Island, 10^ miles below Bainbridge, on the east

bank of Flint River; and at station 7079, at Mascot Point, Flmt

River, in chert blocks; Vaughan, Cooke, and Mansfield, 1914, U. S.

Nat. Mus. Cat. No. 166761.

This species is widely distributed, having been previously reported

from the Ortliaulax pugnax zone at Ballast Point, Tampa Bay, Flor-

ida; from the lower bed at Alum Bluff, Apalachicola River, Florida;

and from the Chipola marl m Calhoun County, Florida, by Heilprin,

Bums, and Dall. U. S. Nat. Mus. Cat. No. 114706, etc.

CARDIUM (TRACHYCARDIUM) GLEBOSUM Conrad.

Cardiumglebosum CoNRAB,Jouin. Acad. Nat. Sci., Phila., new ser., vol. 1, 1848,

p. 122.—Dall, Trans. Wagner Inst. Sci. Phila., vol. 3, 1900, pt. 5, p. 1080.

Cardium globosum. Conrad, Amer. Journ. Conch., vol. 1, 1865, p. 7; not of Bean,

1839.

Locality.—Station 7075, on the east bank of Flint River, lOJ miles

below Bainbridge, Decatur County, Georgia, just above Lambert

Island; Cooke and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166767.

Also from the Red Bluff beds of Mississippi.

CARDIUM EVERSUM Conrad.

Cardium eversum Conrad, Journ. Acad. Nat. Sci., Phila.. new ser., vol. 1, 1848.

p. 122, pi. 12, fig. 18.

Locality.—Station 3381, at the base of the bluff at Little Horseshoe

Bend, 4 miles below Bainbridge, Decatur Comity, Georgia, just

below the mouth of Blue (or Russell) Spring branch, on the east bank

of Flmt River, Georgia; T. W. Vaughan, 1900. U. S. Nat. Mus. Cat.

No. 166769. Also originally from the Oligocene of Vicksburg, Mis-

sissippi; Conrad.
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CARDIUM (TRACHYCARDIUM), species indeterminate.

Locality.—Station 7079, at Mascot Point, on the east bank of the

Flint River below the mouth of Blue (or Russell) Spring branch, in

chert blocks; Vaughan, Cooke, and Mansfield, 1914. U. S. Nat.

Mus. Cat. No. 166768.

This indeterminable species recalls 0. howdenense Dall, of the Oli-

gocene of Bowden, Jamaica, and the Oi'thaulax pugnax zone at Ballast

Point, Tampa Bay, Florida, but is not sufficiently perfect to be posi-

tively identified. It is, at all events, one of the group exemplified

by C. muricatum Linnaeus.

CARDIUM (LAEVICARDIUM). species.

Locality.—Station 7096, at Red Bluff, on the west bank of FHnt
River, 7 miles above Bainbridge, Decatur County, Georgia; Vaughan,
Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166770.

A small species of this type, not sufficiently well preserved to

identify specifically.

CHIONE BAINBRIDGENSIS, new species.

Plate 84, figs. 5, 6.

Shell small, slightly inequilateral, moderately inflated, thin; beaks

small, rather prominent, prosoccBlous, with a short lanceolate im-

pressed lunule below them; the escutcheon narrow and more elon-

gated; sculpture of numerous sharp recurved lamellae, somewhat
sparser on the beaks but elsewhere uniformly distributed, and more
elevated near the anterior end; radial sculpture of numerous fine

threads evenly distributed, with narrower interspaces, strong on the

front surface of the lamellae and in the interspaces, but wantmg on

the back or concave side of the lamellae; inner margin of the valves

finely crenulated; anterior end of the valves rounded, the base

prominently arcuate, the posterior end more pointed; hinge as usual

in the genus. Height of somewhat defective valve, about 25;

length, 35; diameter (double), 18 mm.
Localities.—Station 7095, on the east bank of Flint River, at the

bend near the "Old Factory," about thi-ee-fourths of a mile north-

east of the railway station at Bainbridge, Georgia. Also at station

7131, at Cherry Chute, 2f miles below Bambridge, in hard residual

blocks of limestone; and stations 3381, 7074, 7075, 7078, 7079, 7095,

7096, and 7131, at various points on Flint River above and below

Bainbridge and within a dozen miles of that town; Cooke and Mans-

field, 1914. U. S. Nat. Mus. Cat. No. 166717.

Each horizon from the Chattahoochee to the recent fauna contains

a species of Ohione of this general type, but distinguished by minor

differences from the species in the zones above or below. Ohione

woodwardi Gupp}^, from the Oligocene of Bowden, Jamaica, is an

example of the group.
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MACROCALLISTA (CfflONELLA), species indeterminate.

cf. Maarocallista ovata Rogers,Trans. Amer. Philos. Soc, new ser., 1837, vol. 5,

p. 340, pi. 27, fig. 2, 1839.

Locality.—Station 7096, on the west bank of Flint River, 7 miles

above Bainbridge, Decatur County, Georgia, at Red Bluff; Vaughan,

Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166771.

Roger's species is from the Eocene of Maryland and Virginia, and

is probably not identical with the imperfectly preserved form from

Georgia, but the two have a certain similarity, and better specimens

of the latter are needed before an exact comparison can be made.

ANTIGONA (aff.) CAESARINA Dall.

? Cytherea caesarina Dall, Trans. Wagner Inst. Sci. Phila., vol. 3, 1903, pt. 6, p.

1275, pi. 53, fig. 5.

Localities.—Station 3381, at the base of the bluff at Little Hoi-se-

slioe Bend, on the east bank of the Flint River, 4 miles below Bam-
bridge, Decatur County, Georgia, just below the mouth of Blue (or

Russell) Spring branch; T. W. Vaughan, 1900. Also at station

7074, on the west bank of Flint River, 7 miles southeast of Bain-

bridge at Hale landing; station 7078, near lower end of Smith's

Reach, about a quarter of a mile below Hale landmg; station 7079,

at Mascot Point, near station 3381 ; and at station 7096 on the west

bank of Flint River at Red Bluff, 7 miles above Bainbridge; Vaughan,

Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166772.

The A. caesarina was originally described from the sandstone of

White Beach near Osprey, Florida, and the Oligocene marl of the

Chipola River, Callioun County, Florida. The present species is not

sufficiently well preserved for a positive determination of its relations.

PITARIA (LAMELUCONCHA) SILICIFLUVIA, new species.

Plate 85, figs. 2, 3.

Shell small, mflated, arcuate, moderately thick; valves slightly

mequilateral, rounded m front and behind with a prominently arcuate

base, the inner margins smooth; beaks prominent, inflated, small,

conspicuously incurved and prosocoelous, with an impressed and

broadly heart-shaped lunule bordered by an impressed line; sculpture

of small concentric waves with narrower interspaces; the crests of

the waves, at first rounded, become more sharp-edged and crowded

toward the basal margin; in the left valve there is no escutcheon;

paUial line obscure, but the sinus is apparently small and triangular;

the hinge is strongly developed, the middle cardinal largest, the an-

terior left lateral strong and subconic. Height of valve, 16; length,

19; length behind the vertical from the beaks, 14; double diameter

of left valve, 16 mm.
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Locality.—Station 7096, at Red Bluff, west bank of Flint River,

7 miles above Bainbridge, Decatur County, Georgia; Vaughan,

Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166718. Also

from the Oligocene of Vicksburg, Mississippi.

PITARU (LAMELLICONCHA) CALCANEA Dall.

Pitaria (Lamelliconcha) calcaneaBALL, Trans. Wagner Inst. Sci. Phila., vol. 3, 1903,

pt. 6, p. 1270, pi. 55, fig. 19.

Locality.—Station 7096, at Red Bluff, on the west bank of the

Flint River, 7 mUes above Bainbridge, Decatur County, Georgia;

Vaughan, Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No.

166773. Also in the Ohgocene of Vicksburg, Mississippi; Johnson.

PSAMMOBIA CERASIA, new species.

Plate 84, fig. 10.

Shell thin, elongate, inequilateral, the anterior side shorter, the

beaks inconspicuous; basal and dorsal margins roughly parallel,

both ends evenly rounded, margms entire; paUial line and sinus in-

distinguishable; hinge in the left valve of three small diverging teeth;

the exterior of the shell not preserved, but probably smooth. Length

of valve (slightly defective in front), 45; length of posterior portion

behind the vertical from the beaks, 28.5; height at the beaks, 25;

estimated diameter, 10 mm.
Locality.—Station 3401, lower bed at Cherry Chute, west side of

Flint River, 3 miles below Bainbridge, Georgia ; T. Wayland Vaughan,
collector, in 1900. U. S. Nat. Mus. Cat. No. 166719.

This fomi probably belongs to the subgenus Gohraeus, but whether

the outer surface is smooth or sculptured with oblique lines, as in so

many other species, can not be determined imtil more material is

obtained.
TELLINA SEGREGATA Dall.

Tellina segregata Dall, Trans. Wagner Inst. Sci. Phila., vol. 3, 1900, pt. 5, p. 1019,

pi. 37, figs. 7, 8; Bull. U. S. Nat. Mus. No. 90, 1915, p. 151, figs. 3, 11.

Locality.—Station 7075, on the east bank of Flint River, about 10^

miles below Bambridge, Decatur County, Georgia, just above Lam-
bert island; Cooke and Mansfield, 1914. U. S. Nat. Mus. Cat. No.

166774. OrigmaUy collected in the Orthaulax imgnax zone at BaUast

Point, Tampa Bay, Florida. U. S. Nat. Mus. Cat. No. 157847.

7SEMELE, species indeterminate.

Locality.—Station 7094, on the west bank of Flint River, at the

railway bridge at Bainbridge, Decatur County, Georgia; Vaughan,

Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166775.

An impression, probably of a valve of Semele, too imperfect to

identify specifically.
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MACTRA MISSISSIPPIENSIS Conrad.

Mactra mississippiensis Conrad, Journ. Acad. Nat. Sci. Phila., new ser., vol. 1,

1848, p. 121, pi. 12, fig. 14.

Locality.—Station 3401, on the west bank of Flint River, 3 miles

below Bainbridge, Decatur County, Georgia, at Cherry Chute; T. W.
Vaughan, 1900. U. S. Nat. Mus. Cat. No. 166776. Also from the

Oligocene of Vicksburg, Mississippi; Conrad.

CONUS VAUGHANI, new species.

Plate 86, fig. 1.

Shell of moderate size, solid, oonic, with about 11 whorls excluding

the (defective) nucleus; the spire is moderately elevated, wavy-

nodulous at the shoulder, with a very narrow but sharply cut suture;

between the shoulder and the edge of the suture are three distinct

spiral threads with somewhat wider interspaces ; the sculpture of the

sides of the shell, for at least half the length of it, is composed of spiral

rows of low pustules apparently seated on obscure flattish spiral

threads. The remainder of the sides, the aperture, and the canal are

obscured by matrix. Height of shell, about 47 ; diameter at shoulder,

23 ; height of spire about 7 mm.
Locality.—Station 7074, at Hale landing on the west bank of Flint

River, 7 miles southeast of Bainbridge, Decatur County, Georgia, in

coraUiferous chert; Vaughan, Cooke, and Mansfield, 1914. U. S. Nat.

Mus. Cat. No. 166720.

This species recalls Conus consohrinus Sowerby, of the Santo

Domingo Ohgocene, but the granulation is not on elevated zones and

the spire is lower and less conspicuous, judging from the insufficient

description of this unfigured species, which is united by some authors

with the C. granozonatus of Guppy.

CONUS COOKEI, new species.

Plate 86, fig. 2.

Shell of moderate size, regularly biconic, of eight or nine whorls,

each on the spire rising slightly above the suture in front of it, the

space between the sutures flattish, carrjdng three spiral threads with

wider interspaces; the shoulder of the whorl simple; in front of the

suture a very slight mflation of the upper half of the whorl, the rest

being direct and flattened; near the shoidder the whorl is sculptured

rather closely with obscure spiral threads; in front of these the sculp-

ture becomes strap-hke, separated by narrow sharp grooves; nearer

the canal these flat spaces begin to be divided by a shallow medial

groove, giving them a paired effect, these again become closer and

feebler close to the canal. Length, 38; length of shell in front of the

shoulder, 34; diameter at shoulder, 19 mm.
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Locality.—Stsition 7079, on the east bank of the FUnt River below
the mouth of Blue Spring branch, at Mascot Point, in chert blocks;
Vaughan, Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No.
166721.

This description is taken from a cast made from a mold in the chert
rock. The shell seems nearest to the Conus stenostomus of Sowerby,
from the Santo Domingo Oligocene, but is less attenuated anteriorly,

has the spire less scalar and the extreme apex of the spire is much less

prominent.
CONUS DEMIURGUS Dall.

Conus demiurgus Dall, Trans. Wagner Inst. Sci. Pliila., vol. 3, 1903, pt. 6, p.
1633, pi. 60; fig. 22.

Locality.—Station 7096, on the west bank of Flint River, 7 miles
above Bainbridge, Decatur County, Georgia, at Red Bluff; Vaughan,
Cooke, and Mansfield, 1914. U. S. Nat Mus. Cat. No. 166777. Also
in the Oligocene marl of the Chipola River, Calhoun County, Florida-

Dall.

CONUS TORTILIS Conrad.

Conus tortilis Conrad, Proc. Acad. Nat. Sci., Phila., for 1855, p. 260.—Wailes,
Geol. Miss., 1858, pi. 15, fig. 5.—Conrad, Amer. Journ. Conch., vol. 1, 1865,

p. 30.

Locality.—Station 7096, on the west bank of Flint River, 7 miles
above Bainbridge, Decatur County, Georgia, at Red Bluff; Vaughan,
Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166778. Also
in the Eocene of Jackson, Mississippi.

CONUS, species indeterminate.

Localities.~Sti\.tion 3381, at the base of the bluff at Little Horse-
shoe Bend, just below the mouth of Blue (or Russell) Spring branch,
4 miles below Bainbridge, Decatur County, Georgia, on the Fhnt
River; T. W. Vaughan, 1900. U. S. Nat. Mus. Cat. No. 166779;
and at station 7074, on the west bank of FUnt River, 7 miles south-
east of Bainbridge, at Hale landmg, in coralliferous chert; Vaughan,
Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166780.

Internal casts of undeterminable species of Conus were obtained
at the above localities.

TURRIS, species indeterminate.

Locality.—Station 7094, on the west bank of Fhnt River, at the
railway bridge at Bainbridge, Decatur County, Georgia; Vaughan,
Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166781.

Casts of an undeterminable species of Turris were collected at the
above locality.
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MARGINELLA SIUCIFLUVIA, new species.

Plate 88, fig. 1.

Shell small, smooth, slender, with about five moderately convex

whorls, the suture obscured by a thin wash of enamel; apex blunt;

las^t whorl much the largest, the suture behind it slightly constricted;

outer lip shghtly thickened, the aperture obscured by the presence of

matrix. Actual length of specimen, 8.5 mm.; the total length prob-

ably about 8.8; diameter, 4 mm.
Locality.—Station 7074, on the west bank of FHnt Eiver, 7 miles

southeast of Bainbridge, at Hale landing, in ooralliferous chert;

Vaughan, Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No.

166722.

This species belongs to the group of Marginella avena Lamarck, a

representative of which has hitherto been missing from this horizon.

MARGINELLA HALENSIS, new species.

Plate 88, fig. 2.

Shell small, smooth, a thin layer of callus covering the rather blunt

spire, which appears to consist of three or fom* whorls; the aperture

concealed by matrix; the outer lip noticeably thickened, the reflected

callus carried aromid the outside of the canal; the body inflated,

rapidly attenuated anteriorly, the periphery at the shoulder. Length,

2.75; diameter 1.78 mm.
Locality.—Station 7074, on the west bank of Flint River, 7 miles

southeast of Bainbridge, Decatur County, Georgia, at Hale landing,

in coralliferous chert; Vaughan, Cooke, and Mansfield, 1914. U. S.

Nat. Mus. Cat. No. 166723.

LYRLA MANSFIELDI, new species.

Plate 86, fig. 3.

Shell fusifonn, solid, with about seven whorls, excluding the (lost)

nucleus; suture distinct but not impressed; whorls rapidly enlarging,

moderately convex, with an acute apex ; axial sculpture of about (on

the penultimate whorl) nme low and ill-defined ribs, none distinct on

the earlier whorls and on the last whorl becoming obsolete anteriorly;

the lines of growth are also rather marked; spiral sculpture near the

canal of four or five flattish thi-eads with wider interspaces; the canal

is bent to the right and has a distinct siphonalfasciole; outer lip defec-

tive; imier lip with eight or more columellar plaits more prominent

anteriorly, with a rather heavy callus on the body near the junction

of the outer lip. Length of shell, 47; of last whorl, 41; maximum
diameter, 22 mm.

Locality.—Station 7096, at Red Bluff, on the west bank of Flint

River, 7 miles above Bainbridge, Decatur County, Georgia; Vaughan,

Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166724.
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This is not unlike Lyria pvlchella Sowerby, of the Santo Domingo

Ohgocene, but has a higher spire and fewer and stronger ribs. Lyria

musiciria Heilprin, has a deeper suture and more emphatic sculpture.

LYRIA. sp. aff. SILICATA Dall.

Lyria silicata Dall, Bull. U. S. Nat. Mas. No. 90, 1915, p. 59, pi. 10, fig. .3 (Orthau-

lax pugnax zone, at Ballast Point, Tampa Bay, Florida).

Locality.—Station 7074, at Hale landing, on the west bank of

Flint River, 7 miles southeast of Bainbridge, Decatur County, Georgia,

in coralliferous chert; Vaughan, Cooke, and Mansfield, 1914. U. S.

Nat. Mus. Cat. No. 166800.

Another specimen from the vicinity of the Blue Spring, near Flint

River, resembles the type specimen of L. silicata in being smooth,

but is even more inflated and shorter m proportion. Until more and

better specimens of this form are obtained, the limits of its variation

can not be safely determined.

MITRA SYRA Dall.

Mltrn syra Dall, Bull. U. S. Nat. Mus. No. 90, 1915, p. fiO, pi. 12, fig. 17.

Locality.—Station 3383, at the base of the bluff at Little Horseshoe

bend, just below the mouth of Blue (or Russell) Spring branch, 4

miles below Bainbridge, Decatur County, Georgia, on the Flint River;

T. W. Vaughan, 1900. U. S. Nat. Mus. Cat. No. 166782. Also in

the Orihaulax pugnax zone at Ballast Point, Tampa Bay, Florida,

Post; U. S. Nat. Mus. Cat. No. 165067.

XANCUS WILSONI Conrad.

Turbinella wilsoni Conrad, Journ. Acad. Nat. Sci., Phila., new aer., vol.1, 1848,

pt. 2, p. 120, pi. 12, fig. 12.

Locality.—Station 3381, at the base of the bluff at Little Horseshoe

bend, 4 miles below Bainbridge, Decatur County, Georgia, and just

below the mouth of Blue (or Russell) Spring branch, on the east bank
of Flint River; T. W. Vaughan, 1900. U. S. Nat. Mus., Cat. No.

166783. Also at station 7075, on the east bank of Flint River, lOJ

miles below Bainbridge and just above Lambert island; and at

station 7079, on the east bank of Flint River, below the mouth of

Blue Spring branch, at Mascot Point, in chert blocks; Vaughan,

Cooke, and Mansfield, 1914. Also in the Ohgocene of Mississippi at

Vicksburg; Conrad.
FUSINUS NEXILIS Dall.

Plate 88, fig. 13.

Fmus (Chrysodomm) nexilis Dall, Trans. Wagner Inst. Sci. Phila., vol. 3, 1890, pt.

1, p. 198, pi. 8, fig. 6 (not fig. 4), 1890.

Fusinus nexilis Dall, Bull. U. S. Nat. Mua. No. 90, 1915, p. 66, pi. 8, fig. 8.

Locality.—Station 7096, on the west bank of Flint River, at Red
Bluff, 7 miles above Bainbridge, Decatur County, Georgia; Vaughan,
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Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166784. Also

in the Orthaulax j^ugnax zone, at Ballast Point, Tampa Bay, Florida;

Dall, 1885. U. S. Nat. Mus. Cat. No. 112054.

The figure does not show as clearly as might be wished the strength

of the sculpture on the upper part of the spire, the curvature of the

canal, or its constriction at the base of the whorl.

MUREX RUFIRUPICOLUS, new species.

Plate 86, fig. 8.

Specimen represented by an internal cast with a slightly defective

apex ; fusiform with over four whorls, a long straight canal, a rounded

aperture, the outer lip expanded, thickened, crenulate, with a promi-

nent guttered spine at the shoulder, a large dentiform callosity inter-

nally just m front of the suture, and six prominent internal lirations

diminishing anteriorly, in front of the groove at the shoulder. There

appear to have been two feeble varices or thickenings visible on the

internal cast on each of the antecedent whorls, and an expansion of

the outer lip continued some distance down on the right margin of

the canal. Length of the cast as figured, 42; maximum diameter of

the last whorl, 19 mm.
Locality.—Station 7096, on the west bank of Flint River, 7 miles

above Bainbridge, Decatur County, Georgia, at Red Bluff; Vaughan,

Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166725.

Ordinarily an internal cast is of little value in determining a species

of gastropod, but in this case the imprint is so complete that distinc-

tive characters separating this form from any other now known from

the Gulf Coast Oligocene, are present,

EPITONIUM(?) DUBIOSUM, new species.

Plate 88, fig. 3.

Shell minute, only the last whorl accessible, the whorl with a cir-

cular cross section, smooth except for thin, sharp lamellae, of which

there appear to bo at least 30 on the (last) whorl; aperture slightly

expanded with a sharp margin, apparently entire; umbihcus deep,

circular, rather large for the shell. Maximum diameter of whorl,

1.5; minimum diameter, 1; height, 0.75 mm.
Locality.—Station 7074, on the west bank of the Flint River, 7

miles southeast of Bainbridge, Decatur County, Georgia, at Hale

landing, in coralliferous chert; Vaughan, Cooke, and Mansfield, 1914.

U. S. Nat. Mus. Cat. No. 166726.

This fragment may be the basal whorl of a minute Epitonium, or

possibly a Trochoid allied to Vetulonia.

The impossibility of detaching the matrix renders a final decision

impracticable; but, in any case, the characteristics are such that a

complete specimen could not fail to be recognized. If we were per-
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mitted to include a land shell in this marine deposit one might suspect

it to be one of the lamellose Vallonias.

CYMATIUM CECILIANUM, new species.

Plate 85, fig. 10.

Shell small, thin, of about five whorls excluding the (decollate)

apex, with a few thin, almost sharp varices irregularly disposed;

suture distinct, not channeled; early whorls with two sharp revolving

ridges, subequal, forming the periphery; within the excavated but
not channeled interspace a single small spiral thread; m the space
between the sutm'e and the first ridge there are three or foui* threads,

the first, well separated from the suture by an excavated but not
channeled interval, is a little more prominent and sharper than the
others; in the narrower space between the second ridge and the
suture m front of it are one or two fine threads; the last whorl
between the suture and the canal are seven or eight prominent rather

sharp ridges, the two near the periphery most prominent; all are

acutely nodulose, where they cross the varix and are separated by
subequal interspaces which carry two or three fine spiral tlireads in

each; the canal is almost straight and obliquely spirally closely

threaded; there is no callus on the inner lip in the specimen, which is

probably somewhat immature; the outer lip is wanting. Length of

decollate five whorls, 25; of last whorl, 17; diameter of last whorl,

about 14 mm.
Locality.—Station 7074, on the west bank of Flint Kiver, 7 miles

southeast of Bainbridge, Decatur County, Georgia, at Hale landing,

in coralliferous chert; Vaughan, Cooke, and Mansfield, 1914. U. S.

Nat. Mus. Cat. No. 166727.

BURSA VICTRIX, new species.

Plate 88, fig. 10.

Shell of moderate size, the apex wanting, the type-specimen cast

from a mold comprising tliree whorls, with discontinuous lateral

varices two to a whorl; the varices are rounded and nodulous, the
sculpture harmonizing with the spiral sculpture of the roundly
inflated whorls; the suture is distinct, not channeled. The sculpture

comprises on the last whorl a smooth interval sloping from the
suture; then a sparsely prominently beaded cord; then a wider
interval carrying a less prominent and less distinctly beaded cord,

followed by a simple spiral thread; then a broad band forming the
shoulder of the whorl and carrying about a dozen semiglobular promi-
nent nodulations, the whole sharply spirally striated; in front of this

two subequal and equidistant narrower bands similarly but more
closely and feebly nodulous and striated, in front of which on the
preceding whorls the suture is laid. The base shows two minutely
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beaded spirals, alternating with single plain spiral threads, followed

by 8 or 10 smaller, mostly simple and closely adjacent threads, one

or two of which show a tendency toward beading. The canal is short

and twisted, and obscurely spirally threaded. Height of three visible

whorls, 42; diameter at decollate earliest whorl, 11; maximum
diameter of last whorl, 27 mm.

Locality.—Station 7079, on the east bank of Flint River, below the

mouth of Blue (or Russell) Spring branch, at Mascot Point, in chert

blocks; Vaughan, Cooke, and Mansfield, 1914. U. S. Nat. Mus.

Cat. No. 160728.
CASSIS SULCIFERA Sowerby.

Plate 86, fig. 4.

Cassis sulcifera Sowerby, Quart. Journ. Geol. Soc. of London, vol. 6, pt. 1, May,

1849, p. 47, pi. 10, fig. 1. (Santo Domingo.)

Localities.—Station 3381, at the base of the bluff at Little Horse-

shoe bend, on the Flint River, 4 miles below Bainbridge, Decatur

County, Georgia, just below the mouth of Blue (or Russell) Spring

branch, in fossil coral reef; T. W. Vaughan, 1900; U. S. Nat. Mus.

Cat. No. 166785. Also at station 3388 at Red Bluff, on Flmt River,

7 miles above Bainbridge, in the upper fossiliferous stratum at that

locality; at station 7074, at Hale landing, 7 miles southeast of

Bainbridge, on the west bank of Flint River, in coralliferous chert;

at station 7079, on the east bank of Flint River, at Mascot Point,

in chert blocks; at station 7096, at Red Bluff, on the west bank of

Flint River, 7 miles above Bainbridge; at station 7150a on the

east bank of Flint River, just below the wagon bridge, from loose

blocks of chert; Vaughan, Cooke, and Mansfield; and from the Oli-

gocene of Santo Domingo ; Sowerby.

Though no complete specimens were found, the identification of

the species appears to be certain.

CASSIS GLOBOSA Dall.

Cassis (Phalium) globosum Dall, Trans. Wagner Inst. Sci. PMla., vol. 3, pt. 1,

1890, p. 161; pt. 2, 1892, p. 262, pi. 20, figs. 6, 11.

Locality.—Station 3381, at the base of the bluff at Little Horseshoe

bend, on the Flint River, 4 miles below Bainbridge, Decatur County,

Georgia, just below the mouth of Blue (or Russell) Spring branch on

the east bank of the river; T. W. Vaughan, 1900. U. S. Nat. Mus.

Cat. No. 166786. Also in the Jacksonian Eocene of Ocala, Florida,

and the Oligocene marl of the Chipola River, Calhoun County,

Florida.

Unidentifiable remains of a species of Cassis from station 3401, on

the west side of Flint River, at Cherry Chute, 3 miles below Bainbridge,

probably belong to this species.
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ORTHAULAX INORNATUS Gabb.

Plate 88, fig. 9.

Orthaulax inornatus Gabb, Proc. Acad. Nat. Sci., Phila., vol. 24, 1872, p. 272, pi.

9, figs. 3, 4.—GuppY, Quart. Journ. Geol. Soc. London, Nov. 1876, p. 520, pi.

28, fig. 8.—Dall, Bull. U. S. Nat. Mus. No. 90, 1915, p. 86, pi. 11, fig. 8, 1915.

Localities.—Station 3383, at the base of the bluff at Little Horse-

shoe bend, on the east bank of the Flint Eiver, just below the mouth

of Blue (or Kussell) Spring branch, four miles below Bainbridge,

Decatur County, Georgia, in fossil coral reef; T. W. Vaughan, 1900.

U. S. Nat. Mus. Cat. No. 166787. Also from the OUgocene limestone

at Wliite Beach, Florida, and the Orthaulax yugnax zone at Ballast

Point, Tampa Bay, Florida; Dall and Willcox. U. S. Nat. Mus.

Cat. No. 165099.

Imperfect but perfectly identifiable fragments were obtained by
Doctor Vaughan.

In response to a criticism by M. Cossmann mat a perfect specimen

was not figured in a recent publication, it may be noted that a perfect

or nearly perfect adult specimen of tliis species is yet unknown. All

that collectors have been able to secure so far are either immature

specimens or fragments. Out of several hundred specimens of 0.

gain obtained at Alum Bluff only one retained the outer lip, and a

complete specimen of 0. pugnax is stiU a desideratum.

ORTHAULAX PUGNAX Heilprin.

Wagneria pugnax Heilfhin , Trans. Wagner Inst. Sci. Pliila., vol. 1, 1887, p. 106,

pi. 15, figs. 36, 36a.

Orthaulax pugnax Dall, Trans. Wagner Inst. Sci. Phila., vol. 3, pt. 1, 1890, p.

170, pi. 8, figs. 6, 8; Bull. U. S. Nat. Mus. No. 90, 1915, p. 87, pi. 15, figs. 5, 10.

Localities.—StsitioB. 7074, on the west bank of Flint River, 7 miles

southeast of Bainbridge, Decatur County, Georgia, at Hale landing,

in coralliferous chert; and station 7079, on the east bank of Flint

River below the mouth of Blue (or Russell) Spring branch, at Mascot

Point, in chert blocks; Vaughan, Cooke, and Mansfield, 1914. U. S.

Nat. Mus. Cat. No. 166788. Also from the Oligocene zone of which

it is the type fossil, at Ballast Point, Tampa Bay, Florida; from

Antigua, Cuba, and the Panama Canal Zone.

This can be distinguished at once from 0. inornatus by its stouter

and shorter form and blunt spire. Of neither species has an abso-

lutely perfect specimen been collected, the thin expanded outer lip

being invariably defective.

STROMBUS CHIPOLANUS Dall.

Strombus chipolanus Dall, Trans. Wagner Inst. Sci. Phila., vol. 3,-pt. 1, 1890,

p. 176, pi. 4, fig. 1; pt. 2, 1892, p. 263, pi. 13, figs. 1, 3; Bull. U. S. Nat. Mus.

No. 90, 1915, p. 87, pi. 9, figs. 9, 10.

Localities.—Station 7074, on the west bank of Flint River, 7 miles

southeast of Bainbridge. Decatur County, Georgia, at Hale landing,
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in coralliferous chert; and at station 7079, on the east bank of Flint

River at Mascot Point, below the mouth of Blue (or Eussell) Spring

branch; Vaughan, Cooke, and Mansfield, 1914. U. S. Nat. Mus.

Cat. No. 166789. Also from the Oligocene marl of the Chipola Kiver,

Calhomi Comity, Florida, and in the Orthaulax pugnax zone, at Bal-

last Point, Tampa Bay, Florida.

STROMBUS, species indeterminate.

Locality.—Station 7096, at Red Bluff, on the west bank of FHnt

River, 7 miles above Bainbridge, Decatur County, Georgia; Vaughan,

Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166790.

An indeterminate cast of a species of Strombus was obtained at the

above locality.

BITTIUM SIUCIUM, new species.

Plate 86, fig. 11.

Shell small, slender, with a distinct, not channeled, suture and, in

the decollate specimen, about eight nearly fiat-sided strongly sculp-

tured whorls; axial sculpture of about, on the penultimate whorl,

24 narrow low riblets, with about equal interspaces, overridden and

obscured by the strong spiral sculpture. The latter consists of four

spiral cords near the apex, rather more slender than the ribs, with

about equal interspaces, but later they become broader and stronger,

the interspaces relatively somewhat narrower, the cords where they

cross the ribs are swollen rather than nodulous, and the interspace

separating the anterior and posterior pairs is deeper and more chan-

neled than the others; on the last whorl the ribs are feebler than

previously and the periphery is formed by the fourth cord. On the

base follow four more crowded simple spirals, the anterior a little more

prominent than the others and separated by a wider space from a sort

of keel and several finer threads wliich encircle the vicinity of the

canal and the canal itself. The latter is short and shallow; the aper-

ture is defective; the apex of the shell is wanting. Length of shell,

20; of last whorl, 7; diameter of decollation, 3; of the base, 7 mm.
Locality.—Station 7075, on the east bank of FHnt River, about lOJ

miles below Bainbridge, and just above Lambert Island; Cooke

and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166729.

DIASTOMA GEORGIANA, new species.

Plate 86, fig. 6.

Shell small, slender, acute, the nucleus small, pointed, of about

two whorls, obscured by adherent matrix, with about 10 subsequent

gradually enlarging whorls ; sculpture coarse, axiaUy sculptured with

about (on the penultimate whorl) a dozen rounded ribs with subequal

interspaces, these ribs broader and more prominent anteriorly;
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sutures deep, not channeled, and the whorls well rounded; spiral

sculpture comprising two strong rounded cords with a narrower inter-

space at the periphery, with two finer threads behind and one in

front of the more prominent pair; base convex with about five sub-
equal spiral tln-eads with about equal interspaces; the canal short
and patulous, the aperture mostly concealed by matrix, but with the
outer Hp sHghtly flaring and a prominent rounded varix behind it.

Length of shell, 6; maximum diameter, 2.6 mm.
Locality.—Stsition 7075, on the east bank of FUnt River, about

10| miles below Bainbridge, Decatur County, Georgia, and just

above Lambert Island; Cooke and Mansfield, 1914. U. S. Nat.
Mus. Cat. No. 166730.

CERITHIUM SILICIFLUVIUM, new species.

Plate 87, figs. 4, 5.

Shell large, solid, acute-conic, of 10 or more moderately convex
whorls, earlier whorls sculptm-ed with 11 or 12 retractively arcuate
narrow simple axial ribs extending from suture to suture, with wider
interspaces, the periphery of the whorls nearer the anterior suture;

the cast of this part of the shell (fig. 4) shows no spu-al sculpture;

later whorls show an increasing number of more closely set ribs and
a slight constriction appears a short distance in front of the suture,

giving the effect of a naiTow ill-defined presutural spiral band, which
becomes more distinct on the later whorls; spu-al sculpture also

appears, at first as fine striae, later as narrow channels separating
subequal flattish spiral cords, of which there are seven or eight on the
last whorl of the cast (fig. 5). Length of seven whorls, 45; diameter
of the posterior whorl of the seven, 5; of the anterior, 18 mm.

Locality.—Station 3383, at the base of the bluff at Little Horseshoe
bend, just below the mouth of Blue (or Russell) Spring branch,
Fhnt River, 4 miles below Bainbridge, Decatur County, Georgia;
T. W. Vaughan, 1900. U. S. Nat. Mus. Cat. No. 166731.

Tliis species has the same type of sculpture as C. lyiascotianum, but
the reticulation is less coarse, the shell more slender, the whorls more
convex, the presutural band narrower and less conspicuous than in

that species. In both the casts do not show either the aperture or
the base, but the sculptm-e and form are quite sufficient to discrim-
inate the species when more perfect examples are obtained.

Tins species is also found in the lower bed at station 7150a, on the
east bank of Fhnt River, near Bainbridge, just below the wagon
bridge, in loose blocks of chert, and at station 7096 on the west bank,
7 miles above Bainbridge at Red Bluff, by Vaughan, Cooke, and
Mansfield in 1914. It is the only species of Cerite known to be
common to both horizons.
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CERITfflUM MASCOTIANUM, new species.

Plate 87, fig. 12.

Shell large, robust, conical, the specimen a cast from an impression

in a chert block, showing part of five flattish whorls; axial sculptm-e

of about 30 nari'ow slightly flexuous ribs with narrower interspaces

becoming less promuient on the later whorls; also irregularly dis-

tributed thickened varices, of which tlu-ee are seen on the cast of

three half whorls; suture distinct not channeled; in front of it the

next whorl carries a thickened band separated from the rest of the

whorl by a marked constriction and undulated by the posterior ends

of the axial ribs; this band is also more or less spirally striated. Be-

tween the constriction and the periphery of the base are six or seven

strap-like flattened bands, overriding the ribs without becoming

nodulous, the interspaces very narrow. There is also more or less

fine spiral striation, which is indistinct on the cast. Length of three

whorls, 32; diameter of the posterior of the three, 16; of the anterior

one, 22 mm.
Locality.—Station 7079, on the east bank of Flint River, below

the mouth of Russell or Blue Spring branch at Mascot Point;

Vaughan, Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No.

166732.

Fragmentary casts give a length of 70, a maximum width of 22

mm., and show more than 10 whorls. The base appears to have

been convex and smooth with a very short stout twisted pillar.

CERITHIUM HALENSE, new species.

Plate 87, figs. 9, 10.

Shell large, conic, the apex defective, the remainder comprising

10^ flat whorls rapidly widening; suture inconspicuous, not inter-

rupting the lateral planes of the spire; sculpture on the ninth whorl

comprising a spiral band just in front of the suture, ornamented with

low rounded nodules separated from one another by distinct spaces,

about four nodules to 10 millimeters length along the band; in front

of this are two narrower more closely nodulous spirals with narrower

sphal interspaces rather distinctly channeled; in front of the anterior

one of these is a somewhat larger similarly nodulous band about half

as wide as the first one; in the interspaces or just behind the suture

there is occasionally a narrow not nodulate thread; no axial sculp-

ture is perceptible; on the last whorl there is a small thread at the

rounded periphery of the base, which in the preceding whorls is usually

covered by the suture; the base is flat and smooth except for incre-

mental fines which indicate that the basal part of the outer lip is pro-

duced and rounded; the siphon appears to have been very short and
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strongly twisted; the specimens do not show the aperture. Height

of 10 whorls as figm-ed, 46; of the ninth whorl, 5.5; diameter of ninth

whorl, 19; maximum diameter of specimen (fig. 9), 24; of (decollate)

apex, 4 mm.
Locality.—Station 7074, at Hale landing on the west bank of

Fhnt River, 7 miles southeast of Bainbridge, Decatur County, Georgia,

in coralhferous chert; Vaughan, Cooke, and Mansfield, 1914. U. S.

Nat. Mus. Cat. No. 166733.

A sHght variation in the strength of the spiral bands in front of the

broad presutural band is visible in some of the specimens when the

first and fourth of the four anterior spirals may both be stronger than

the included pair. A mold of 16 whorls measures—length, 77, and

maximum diameter, 27 mm. The base is convex and smooth with

a pillar like that of C. mascotianum. Another base measures 32 mm.
in diameter.

CERITHIUM VAUGHANI, new species.

Plate 87, fig. 8.

Shell large, solid, flat sided, conic, the cast as figured showing part

of five whorls; suture distmct, not channeled; whorls flat, spirally

sculptured, the sculpture comprising in front of the suture a conspic-

uous row of beadlike nodules with about equal interspaces, on the

last whorl about 26 in number; in front of this three slightly

undulated fine spiral threads with wider subequal interspaces; be-

yond these a slightly more prominent and more distinctly undulated

cord, with a spiral groove in front of it and between it and the sharp

edge of tlie slightly convex nearly smooth base, on the edge of which

the preceding sutures are laid; base sculptured only with faint lines

of growth, the form of which indicates that the basal lip of the aper-

ture was sharply and roundly produced with a narrow and deep

acutely angular notch at the peripherj' of the base. There are no

indications on the cast of axial sculpture unless the undulations of

the sphals be so construed. Height of four whorls, 31; diameter of

the earliest of these at the posterior suture, 14; diameter of base of

last whorl, 25 mm. The aperture and canal are wanting in the mold.

Locality. —Stsition 7074, on the west bank of Flint Eiver, 7 miles

southeast of Bainbridge, Decatur County, Georgia, at Hale landing,

in coralliferous chert; Vaughan, Cooke, and Mansfield, 1914. U. S.

Nat. Mus. Cat. No. 166734.

CERITHIUM COOKEI, new species.

Plate 87, fig. 11.

Shell of moderate size, slender, acute, of about 10 regularly en-

larging whorls; suture distinct, an elevated spiral cord in front of it

giving a channeled effect; whorls moderately convex; sculpture

36399°—Proc.N.M.vol.51—16 33
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mostly spiral, consisting, first, of the above-mentioned rather promi-

nent cord separated by a somewhat excavated interspace from (on

the earlier whorls three) flattened spirals w4th equal wider inter-

spaces, in two of which on the last whorl faint indications of a very

small intercalary thread are visible; the last whorl rounds evenly to

the convex base, on which five spiral bands occur, but with nan-ower

groovelike interspaces; these basal bands are distinctly undulated

or subnodulous. The canal was apparently short and strongly

twisted, the aperture not represented on the mold. Height of 10

whorls (the nucleus not preserved), 41; maximum diameter of last

whorl (the outer lip wanting), 17 mm.
Locality.—Station 3381, a fossil coral reef at the base of the bluff

at Little Horseshoe bend, just below the mouth of the Blue (or Russell)

Spring branch, 4 miles below Bainbridge, on the Flint Eiver, Decatur

County, Georgia; T. W. Vaughan, 1900. U. S. Nat. Mus. Cat. No.

166735.
CERITHIUM CORALLICOLUM, new species.

Plate 87, fig. 6.

Shell large, heavy, the decollate specimen with seven whorls, the

four or five earlier whorls with an appressed suture; the subsequent

turns in the type-specimen have a strongly marked shoulder just in

front of the suture, giving the effect of a channel; the whorls moder-

ately rounded, the earlier ones crossed by (about 14) slightly retrac-

tiveiy curved narrow rounded ribs extending from suture to suture,

with somewhat wider interspaces; on the later whorls the ribs gradu-

ally become more sparse and prominent with wider mterspaces, and

are sigmoidly flexuous, subnodulous at the shoulder, and rather

abruptly ceasing a short distance behuad the succeeding suture; on

the last whorl there is a slight constriction in front of the presutural

nodules; spiral sculpture of fine at first subequal threads with nar-

rower interspaces; later there is some irregularity in the width of the

spirals which become flattish; on the last whorl between the shoulder

and the periphery of the base there are about 15 of these spirals; the

indications of the defective specimen are that the threads become

more prominent at least near the periphery of the rounded base; the

aperture is gone, but its posterior commissure is thickened and ex-

tended backward toward the periphery of the preceding whorl.

Length of specimen as figured, 47; diameter of last whorl, about 20;

of apex at fracture, 5 mm.
Locality.—Station 7074, on the west bank of Flint River at Hale

landing, 7 miles southeast of Bainbridge, Decatur County, Georgia,

in coralliferous chert; Vaughan, Cooke, and Mansfield, 1914. U. S.

Nat. Mus. Cat. No. 166736.

Though the type-specimen is so imperfect, the sculpture is quite

sufficient to distinguish it from any of the other species described in

this paper.
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CERITHIUM EUTEXTILE, new species.

Plate 87, fig. 7.

Shell elongate, slender, thin, of about 10 flattened whorls; suture

distinct but shallow, not channeled; earlier whorls with (about 24)

narrow, low equidistant axial ribs extending straightly from suture to

suture, and crossed by six or seven fine, equal and equidistant spiral

cords, with occasional finer threads in the interspaces, forming an even

and finely reticulate surface ; the axial sculpture becomes obsolete about

the middle of the spire, the spirals become more numerous until, on
the last whorl, there are some 25 subequal, sometimes sharp, revolv-

ing threads; base slightly rounded, canal short; length of decollate

shell as figured, 39; of last whorl, 14; diameter at decollation, 3; at

base, 12 mm.
Locality.—Station 3381, at base of bluff at Little Horseshoe bend, 4

miles below Bainbridge and just below the mouth of Blue (or Russell)

Spring branch, Flint River, Decatur County, Georgia; T, W.
Vaughan, 1900. U. S. Nat. Mus. Cat. No. 166737.

This is a very characteristic species and can not fail to be recog-

nized when better material is available.

CERITHIUM VAGINATUM, new species.

Plate 87, figs. 1, 2, 3.

Shell about 25 mm. long, acute, slender, with 9 or 10 evenly rounded

whorls, suture distinct, not channeled; early whorls with three un-

dulate spu'al cords, with subequal interspaces, between the sutures;

the undulations appear to be the result of the cords overriding faint

axial ribs, but the ribs are indicated chiefly by the undulations and

are absent from the later whorls; there are also fine spiral threads

covering the entire surface, and occasional rounded varices irregularly

distributed and morenumerous on the earlierwhorls. On the last whorl

the posterior cord alone is imdulated; the others are of a squarish

form, with slightly narrower, deeply channeled interspaces ; in addi-

tion to the three major cords there are two or three smaller ones, one

at the edge of the base and the others in front of it, with a finer thread

between and near the short twisted canal; aperture only slightly

expanded, most of it defective in the specimens; length of specimen

(fig. 1 ), 22 ; diameter at decollation, 4 ; diameter of last whorl, 1 1 mm.
Locality.—Station 7075, on the east bank of Flint River, about

lOJ miles below Bainbridge, and just above Lambert Island; Cooke

and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166738.

This species belongs to the group of C. georgianwn Lyell and

Sowerby, but differs from that species by its smaller size and less

arcuate axial ribs.
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CERITfflUM INSULATUM, new species.

Plate 86, fig. 12.

Shell small, acute, strongly sculptured with more than nine rounded

whorls (the apex defective); suture distinct, not channeled; axial

sculpture of 12 to 15 rounded ribs extending from suture to suture,

but not over the base, with occasional much stronger but similar

varices irregularly distributed; spiral sculpture of (on the penul-

timate whorl) five rounded tlireads, subequal and equidistant, which

are swollen where they override the axial ribs; there is a strong

simple spiral cord, at the periphery of the base, which is sometimes

more or less visible behind the suture, and on the moderately rounded

base are two or tliree rather strong spirals with equal or wider inter-

spaces; the canal is short and twisted; the aperture concealed by
matrix but with a thickened outer lip. Height (slightly decollate),

19; height of last whorl, 6.5; maximum diameter, 9 mm.
Locality.—Station 7075, on the east bank of Flint River, 10^ miles

below Bainbridge, Decatur County, Georgia, just above Lambert

Island; Cooke and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166739.

Tliis species belongs to the group of Ceritliium muscarum Say, and

C. georgianum Sowerby, but is sufficiently distinct from either.

CERITHIOPSIS DIAGONA, new species.

Plate 86, fig. 7.

Shell small, slender (decollate), with 10 remaining flat-sided whorls;

last whorl with a mesial constriction, on each side ol which are two

spiral cords, the anterior pair subequal, separated by a narrow sulcus,

with the most anterior forming the periphery of the whorl; both

cords are nodulously undulated, with about 22 nodulations separated

by narrower intervals; of the posterior pair the fu'st is laid upon the

preceding inconspicuous suture and is broader than either of the

anterior pair, is similarly but less distinctly undulated; the second

cord is much smaller but also undulated. The base is flattened and

nearly smooth, or faintly spirally striate, the condition of the speci-

men makmg the determination of the surface uncertain ; the aperture

is subquadrate, the canal short and twisted, the edge of the pillar

with a thick not very sharply defined fold. Length of specimen as

figured, 10; diameter of the base, 4; length axially of the last whorl,

2 mm.
Locality.—Station 7074, on the west bank of the Flint River at Hale

landing, 7 miles southeast of Bainbridge, Decatur County, Georgia,

in coralhferous chert; Vaughan, Cooke, and Mansfield, 1914. U. S.

Nat. Mus. Cat. No. 166740.
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TURRITELLA HALENSIS. new species.

Plate 86, fig. 9.

Only a mold of about five whorls of this species is available, but

the sculpture differs from that of any of the Tampa species and it

therefore seems proper to describe it. The whorls increase in diam-

eter very slowly and overhang somewhat at the suture. The spiral

sculptm'e comprises on the best preserved whorl two or three minor

threads in front of the suture; then one simple, more elevated major

spiral; then a constriction carrying two minor threads with equal

interspaces, in which are a few faint spiral striae; then a stronger and

more prominent major spiral, simple and forming the periphery of

the whorl ; this spiral grows proportionately more prominent as the

whorls succeed one another. In front of this and separated by a

faintly spirally striated equal interspace is a third simple major

spiral overhanging the next suture, and which in the earlier whorls

is about equal in strength to the major spiral behind it, but in the

later ones is somewhat weaker. Height of the three best preserved

whorls, 21; diameter of the earlier of the three, 9.5; of the latest of

the tlu'ee, 14 mm. The base and apex of the shell are defective.

Locality.—Station 7074, on the west bank of the Flint River, 7

miles southeast of Bainbridge at Hale landing, in coralliferous chert;

Vaughan, Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No.

166741.
TURRITELLA TAMPAE HeUprin.

Turritella tampae Heilprin, Trans. Wagner lust. Sci. Phila., vol. 1, 1887, p. 113,

pi. 8, fig. 53.—Dall, Trans. Inst. Sci. Phila., vol. 3, pt.2, 1892, p. 309, pi. 17,

fig. 8; Bull. U. S. Nat. Museum No. 90, 1915, p. 97, pi. 14, fig. 1.

Localities.—Stations 3381 and 3383 at base of the bluff, on the east

side of Flint River, 4 miles below Bainbridge, Decatur County,

Georgia, at Little Horseshoe bend, just below the mouth of Blue (or

Russell) Spring branch, in fossil coral reef; T. W. Vaughan, 1900.

U. S. Nat. Mus. Cat, No. 166791. Also at station 7074 at Hale

landing on the west bank of Flint River, 7 miles southeast of Bain-

bridge, in coralliferous chert; and station 7075, on the east bank of

Flint River, lOJ miles below Bainbridge and just above Lambert

island; Vaughan, Cooke, and Mansfield, 1914. The original prov-

enance of the species, as its name implies, was in the Ortliaulax pug-

nax zone at Ballast Point, Tampa Bay, Florida, Heilprin, 1885. U.

S. Nat. Mus. Cat. No. 165119.

TURRITELLA, species indeterminate.

Locality.—Station 7096, at Red Bluff on the west bank of Flint

River, 7 miles above Bainbridge, Decatur County, Georgia, and

station 7079, at Mascot Point, on the east bank below the mouth of
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Blue (or Russell) Spring branch, and about 4 miles below Bain-

bridge, in chert blocks; Vaughan, Cooke, and Mansfield, 1914. U.

S. Nat. Mus. Cat. No. 166792.

Casts of an unidentifiable Turritella not identical with T. tampae

were obtained at the localities mentioned.

CALYPTRAEA (TROCHITA) TROCHIFORMIS Lamarck.

?Infundibulumtrochiformis Co'i^KAD,Jomn. Acad. Nat. Sci., Phila., ne'Wser.,vol. 1,

1848, pp. 113, 133, pi. 11, fig. 3.—Cf. Ball, Trans. Wagner Inst. Sci. Phila.,

vol. 3, 1892, pt. 2, p. 352.

Locality.—Station 7096, at Red Bluff, on the west bank of Flint

River, 7 miles above Bainbridge, Decatur County, Georgia; Vaughan,

Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat. No. 166793.

Impressions of a Calyptraea, which is doubtless identical with that

referred to by Conrad to Lamarck's species, were found as above

mentioned.
XENOPHORA CONCHYLIOPHORA Born.

Plate 86, fig. 10.

Trochus conchyliophorus Born, Mus. Caes. Vind. index, 1778, p. 333.

Xenophora laevigata Fischer de Waldheim, Tab. Syn. Zoogn., 1808, p. 113.

1 Trochus leprosus Morton, Syn. Org. Rem., 1834, p. 15, pi. 46, fig. 6.

Phorus redxisus Conrad, Proc. Acad. Nat. Sci., Phila., vol. 7, 1855, p. 262.

—

Wailes,

Geol. Miss., 1854, p. 289, pi. 17, figs. 6o, 66.

Xenophora agglutinans Gregorio, Mon. Eoc. Ala., 1890, p. 144; not of Lamarck.

Xenophora humilis Dall, Trans. Wagner Inst. Sci. Phila., vol. 3, pt. 1, 1890, p.

figs. 10, 10a; not of Conrad.

Xenophora conchyliophora Dall, Trans. Wagner Inst. Sci. Phila., vol. 3, pt. 2,

182, 1892, p. 360; Bull. U. S. Nat. Mus. No. 90, 1915, p. 105, pi. 15, figs. 1, 3.

Localities.—Station 7078, on the east bank of FUnt River, about a

quarter of a mile below Plale's landing, Decatur County, Georgia,

near the lower end of Smith's reach; Cooke and Mansfield, 1914.

Also at station 7079, on the east bank of Fhnt River, at Mascot

Point, below the mouth of Blue (or Russell) Spring branch, in chert

blocks; Vaughan, Cooke, and Mansfield, 1914. U. S. Nat. Mus., Cat.

No. 166794.

A species of Xenophora which presents no distinguishable specific

characters from the recent shell described by Born from the West
Indies has been obtained from nearly every fossihferous horizon from

the Upper Cretaceous Ripley formation to the Pleistocene. If, as

seems probable, these shells belong to one and the same species, it is

one of the oldest, if not the very oldest, species of moUusk now living.

AMPULLINA SOLIDULA Dall.

Plate 85, fig. 9.

Ampullina solidula Dall, Trans. Wagner Inst. Sci. Phila., vol. 3, pt. 2, 1892, p.

376, pi. 22, fig. 31; Bull. U. S. Nat. Mus. No. 90, 1915, p. 108, pi. 3, fig. 10.

Localities.—Station 3295, at Blue (or Russell) Springs, 4 miles

south of Bainbridge, Decatur County, Georgia, on the east bank of
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the Flint River; A. H. Brooks, 1900. Station 3388, at Red Bluff on
Flint River, 7 nules above Bainbridge, from the upper fossiliferous

horizon in the bluff; T. W. Vaughan, 1900. Station 7096, at the

same locahty; Vaughan, Cooke, and Mansfield, 1914. Station 7075,

on the east bank of Flint River, lOJ miles below Bainbridge, and just

above Lambert Island. Station 7079, at Mascot Point on the east

bank of FHnt River below the mouth of Blue Spring branch, in chert

blocks; Vaughan, Cooke, and Mansfield, 1914. U. S. Nat. Mus. Cat.

No. 166795. Also in the Orthaulax pugnax zone at Ballast Point,

Tampa Bay, Florida; Dall, U. S. Nat. Mus. Cat, No. 112933.

AMPULLINA STREPTOSTOMA HeUprin.

Plate 85, fig. 11.

Natica streptostoma Heilprin, Trans. Wagner Inst. Sci. Phila., vol. 1, 1887, p. 112,

pi. 16, fig. 51.

Ampullina streptostoma Dall, Trans. "Wagner Inst. Sci. Phila., vol. 3, pt. 2, 1902,

p. 374; Bull. U. S. Nat. Miis. No. 90, 1915, p. 107, pi. 12, fig. 27.

Localities.—Station 3295, at Blue (or Russell) Springs, 4 miles

south of Bainbridge, Decatur County, Georgia; station 3388, at Red
Bluff, on Fhnt River, 7 miles above Bainbridge, from the upper fos-

siUferous horizon of the bluff; station 3381, at base of bluff' at Little

Horseshoe bend, just below the mouth of Blue Spring Branch on the

east bank of Fhnt River, 4 miles below Bainbridge, in a fossil coral

reef; station 3383 at the same locahty; station 6171, at Bainbridge;

station 7076, on the east bank of Fhnt River, at the bend half a mile

below Lambert island, about 12 miles below Bainbridge; station

7079, at Mascot Point on the east bank of Fhnt River, below the

mouth of Blue Spring branch, 4 miles south of Bainbridge, in chert

blocks; station 7096, same locality as station 3388; and at Jacksou-

boro, Georgia, and the Orthaulax pugnax zone at Ballast Point, Tampa
Bay, Florida. U. S. Nat. Mus. Cat. No. 166796.

As the above hst indicates, this is one of the most common OHgo-
cene species of the region, occurring in several horizons, but rarely in

even tolerably perfect condition.

AMAUROPSIS OCALANA Dall.

Plate 88, fig. 11.

Amauropsis ocalana Dall, Trans. Wagner Inst. Sci. Phila., vol. 3, pt. 1, 1890,

p. 377.

Localities.—Station 7074, at Hale landing on the west bank of

FUnt River, 7 miles southeast of Bainbridge, Decatur County,
Georgia, in coralhferous chert; station 7079, at Mascot Point on the

east bank of Fhnt River below the mouth of Blue (or Russell) Spring
branch, 4 miles below Bainbridge, in chert blocks; and station 7095,

on the east bank of FUnt River, at the bend near the "Old Factory,"
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about three-quarters of a mile northeast of the Atlantic Coast Line

railway station at Bainbridge; Vaughan, Cooke, and Mansfield,

1914. U. S. Nat. Mus. Cat. No. 166797. Also in the Jacksonian

limestone at Ocala, Florida; Willcox; U. S. Nat. Mus. Cat. No.

115744.

This species by inadvertance was not figured in the Wagner Trans-

actions and the name was omitted from the index of part 1 of the

volume. It has some resemblance to the '' Natica pTiasianeUoides

Orbigny," figured on plate 1 (fig. 7) of the unpubhshed Paleontology

of Cuba, proofs of the plates of which, possessed by the U. S. Geo-

logical Survey, were purchased from the Cotteau library. Orbigny's

species, however, is larger, more ovate, with a shorter spire and much

less elegant form.
SINllM IMPERFORATUM Dall.

Sinum imperforatum Dall, Bull. U. S. Nat. Mus. No. 90, 1915, p. 109, pi. 5, fig. 8.

Locality.—Station 7075, on tho east bank of Flint River, about

lOi miles below Bainbridge, Decatur County, Georgia, and just above

Lambert Island; Cooke and Mansfield, 1914. U. S. Nat. Mus. Cat.

No. 166798. Also in the OrtJiaulax imgnax zone, at Ballast Point,

Tampa Bay, Florida. U. S. Nat. Mus. Cat. No. 166107.

A specimen of this species was obtained at the locahty on Flint

River, above mentioned.

MARGARITES CORALLICUS, new species.

Plate 88, figs. 5, 6.

Shell small, turbiniform, of about four whorls; nucleus minute,

flattened; earher whorls slightly subangular, feebly spirally striated,

with a conspicuous smooth cord behind the suture, which is closely

appressed to it; last whorl evenly rounded, rather inflated, rapidly

enlarging toward the aperture, which is concealed by matrix; with a

strongly convex imperforate base. Maximum diameter 4; height

2.8 mm.
Locality.—StSition 7074, on the west bank of Fhnt River, 7 miles

southeast of Bainbridge, Decatur County, Georgia, at Hale landing,

in coralliferous chert; Vaughan, Cooke, and Mansfield, 1914. U. S.

Nat. Mus. Cat. No. 166744.

TEINOSTOMA SUBLIMATA, new species.

Plate 88, figs. 7, 8.

Shell small, depressed, smooth, with about four whorls; nucleus

smaU, inflated; subsequent whorls nearly covered with enamel and

inclosed by the last whorl; spire nearly flat, periphery subangular in

the earher whorls, becoming rounded on the final turn; outer lip

slightly depressed above, simple, not sharp; aperture oblique, inter-
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rupted by the body; pillar strong, slightly concave; lower hp meet-
ing it at a sUght angle and produced beyond it so as to cover the um-
bilical depression; base moderately convex, imperforate; surface

sHghtly granulate, probably due to minerahzation. Maximum
diameter, 4; minimum diameter, 3; height, 2.5 mm.

Locality.—Station 7074, on the west bank of Fhnt River, 7 miles

southeast of Bainbridge, Decatur County, Georgia, at Hale landing,

in coralliferous chert; Vaughan, Cooke, and Mansfield, 1914. U. S.

Nat. Mus. Cat. No. 166745.

LIOTIA (ARENE) HALENSIS, new species.

Plate 88, fig. 4.

Shell small, solid, turbiniform, of about three whorls, the suture ap-
pressed, indistinct, with a minute spiral beaded line in front of it; in

front of this are two or three fine simple spiral tlireads with siightlv

wider interspaces; in front of these are three much stronger simple
spirals, on the anterior of which the suture is laid, the interspaces

wider and channeled. A fourth similar cord, forming the periphery
of the base, enters the aperture just below the sutural commissure.
The base is shghtly flattened and sculptiu-ed with four or five simple
cords, with slightly wider interspaces, both diminisliing in size toward
the pillar. The umbihcal region is imperforate; the aperture is sub-
circular, shghtly crenulated on the outer hp in harmony with the
sculpture; the pillar hp thickened and somewhat angular outside of

the aperture, where it meets the lower hp. Height, 2; maximum
diameter, 3 mm.

Locality.—Station 7074, on the east bank of Fhnt River, 7 miles
southeast of Bainbridge, Decatur County, Georgia, at Hale landing,
in coralhferous chert; Vaughan, Cooke, and Mansfield, 1914. U. S.

Nat. Mus. Cat. No. 166742.

LIOTIA? PERSCULPTURATA, new species.

Plate 8G, fig. 5.

Shell small, turbinate, with three or more rapidly increasing
rounded whorls, separated by a deep but not channeled suture;
apex concealed by matrix; last whorl sculptured by about 15 strong
closely beaded subequal spiral cords, separated by subequal chan-
neled interspaces, both evenly distributed over the whole whorl; the
interspaces are axially sculptured by sharp, elevated, equal lamellae
or imbrications about five to a milhmeter, with equal interspaces and
uniformly distributed; aperture circular, the inner margin thick and
smoothly bevelled to the outer edge, the throat smooth, the base of
the whorl imperforate. Height as figured, 65; diameter, 7 mm.

Locality.—St2iiioi\ 3383, from a fossil coral reef at Little Horse-
shoe Bend, just below the mouth of Blue or Russell Spring on Ffint
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Kiver, 4 miles below Bainbridge, Decatur County, Georgia; T. W.
Vaughan coll. 1900. U. S. Nat. Mus. Cat. No. 166743.

This fossil, of which no perfect specimen was collected, has such

characteristic sculpture that even a fragment of it can be identified.

Some little doubt as to its genus existed, as some species of Van%koro

have an analogous sculpture. These, however, have a different aper-

ture, and there can be little doubt that the present species should

group with the imperforate Ijiotias,

NERITA TAMPAENSIS Dall.

Nerita tampaensis Dall, Trans. Wagner Inst. Sci. Phila., vol. 3, pt. 2, 1892, p. 421,

pi. 17, fig. 3; Bull. U. S. Nat. Mus. No. 90, 1915, p. 114, pi. 16, fig. 2.

Locality.—Station 7075, on the east bank of Flint River, about

10| miles below Bainbridge, Decatur County, Georgia, and just

above Lambert Island; Cooke and Mansfield, 1914. U. S. Nat.

Mus. Cat. No. 166799. Also in the Orihaulax pugnax zone at Ballast

Point, Tampa Bay, Florida, and various other localities about Tampa
Bay; Dall and Burns.

DENTALIUM LADINUM, new species.

Plate 85, fig. 6.

Shell slender, slightly curved, strongly sculptured, the posterior

end more or less incrusted by matrix and the anterior end defective,

but the section in front seems to be practically circular; near the

posterior end there are 10 or 11 longitudinal ribs, subequal and sepa-

rated by wider interspaces ; at about one-third the distance from the

posterior end finer intercalary threads begin to appear, sometimes

two, usually one, and rarely none in the widening interspaces. These

gradually enlarge until anteriorly they become equal to the original

ribs, and all the ribs toward the aperture are more or less paired. The
surface in the specimen is largely granulose, but this is probably an

incident of silicification; a few indications of incremental lines are

perceptible near the anterior end. Length of the specimen, 36;

diameter anteriorly, 5 ;
posteriorly, 2 mm.

Locality.—Station 6774, at Rock Island, in the Suwannee River,

about half a mile above the wagon bridge at White Springs, Hamil-

ton County, Florida; Vaughan and Cooke, 1913. U. S. Nat. Mus.

Cat. No. 166746.
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EXPLANATION OF PLATES.

Plate 83.

Fig. 1. Lima Jialensis Dall, exterior of right valve; height, 52 mm.; p. 493.

2. Pecten suwanneensis Dall, cast of left valve; height, 28 mm.; p. 492.

3. The same, cast of interior of left valve; height, 20 mm.; p. 492.

4. The same, exterior of right valve; height, 25 mm.; p. 492.

5. Spondylus Jiliaris Dall, young valve; height, 20 mm.; p. 493.

6. The same, showingoutlineandsculptureof adult upper valve; height, 65 mm.;

p. 493.

7. Lima halensis Dall, from cast taken from a mold of the hinge Line; breadth

16 mm.; p. 493.

8. The same, exterior of left valve; height, 52 mm.; p. 493.

Plate 84.

Fig. 1. Glycymeris coohei Dall, exterior of young valve with entire ribs; height, 14

mm.; p. 490.

2. The same, interior of valve, showing hinge; height, 10 mm.; p. 490.

3. The same, exterior of larger valve with bifujfcated ribs; height, 13 mm.
; p. 490.

4. The same, exterior of another valve; height, 11 mm,; p. 490.

5. Chione bainbridgensis Dall, defective adult right valve ; length, 35 mm.
; p. 499.

6. The same, exterior of young left valve; length, 18 mm.; p. 499,

7. Phacoides perovatus Dall, cast of interior of right valve ; height, 48 mm.
; p. 496.

8. The same, cast of another valve; height, 53 mm.; p. 496.

9. Pecten alpha Dall, mold of exterior of left valve; breadth, 23 mm.; p. 492.

10. Psammobia (Gobraeus) cerasin Dall, right valve; height, 25 mm.; p. 501.

Plate 85.

Fig. 1. Arcoperna infiata Dall, right valve; length, 18.5 mm.; p. 494.

2. Pitaria (Lamelliconcha) silicifluvia Dall, exterior of right valve, somewhat
encrusted; length, 19 mm.; p. 500.

3. Interior of the same valve, showing hinge; p. 500.

4. Crassatellites paramesus Dall, exterior of young left valve, showing early

sculpture; height, 28 mm.; p. 495.

5. The same, cast of an adult left valve; height, 33 mm.; p. 495.

6. Dentalium ladinum Dall; length, 36 mm.; p. 622.

7. Crassatellites paramesus Dall, interior of right valve, showing hinge; height,

28 mm.; p. 495.

8. Exterior of the same valve; p. 495.

9. Ampullina solidula Dall; height, 40 mm.; p. 518.

10. Cymatium cecilianum Dall; height, 25 mm.; p. 507.

11. Ampullina streptostoma Heilprin; height, 40 mm.; p. 519.

Plate 86.

Fig. 1. Conus vaughani Dall, from a cast; length of entire figure, 51 mm.; p. 502.

2. Conus coohei Dall, from cast; length of shell, 38 mm.; p. 502.

3. Lyria mansfieldi Dall; length, 47 mm.; p. 504.

4. Cassis sulcifera Sowerby, fragment showing the spii-e; width, 32 mm.
; p. 508.

5. Liotiaf persculpturata Dall, back of specimen showing sculpture; height,

6.5 mm.; p. 521.

6. Diastema georgiana Dall; length, 6 mm.; p. 510.

7. Cerithiopsis diagona Dall; length, 10 mm.; p. 516.

8. Murex rufirupicolus Dall. internal cast; length, 42 nun.; p. 506.
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9. Turritella haUnsis Ball, from a cast; length of entire figure, 57 mm.; p. 517.

10. Xenophora conchyliophora Born, internal cast; maximum diameter, 42 mm.;

p. 518.

11. Bittium silicium Ball; length, 20 mm.; p. 510.

12. Cerithium insulatum Ball, from a cast; length, 19 mm.; p. 516.

Plate 87.

Fig. 1. Cerithium vaginatum Ball, length of defective shell, 22 mm.; p. 515.

2. The same, fragment showing detail of spire; length, 17 mm.; p. 515.

3. The same, cast of last whorl showing intensified sculpture; height of whorl,

11 mm.; p. 515.

4. Cerithium silicifluvium Ball, cast of apex, length, 19 mm.; p. 511.

5. The same, cast of decollate specimen; length, 45 mm.; p. 511.

6. Cerithium corullicolum Ball, length of entire figure, 47 mm.; p. 514.

7. Cerithium eutextile Ball, length of shell, 39 mm.; p. 515.

8. Cerithium vaughani Ball, cast; height of shell, 32 mm.; p. 513.

9. Cerithium lialense Ball, length of entire figure, 60 mm.; p. 512.

10. The same, cast showing sculpture of lower whorls; length of shell, 26 mm.;

p. 512.

11. Cerithium cookei Ball, height of shell, 41 mm. ; upper part of apex obscured;

p. 513.

12. Cerithium mascotianum Ball, length of entire cast, 53 mm.; p. 512.

Plate 88.

Fig. 1. Marginella silidfluvia Ball, length, 8.5 mm.; p. 504.

2. Marginella halensis Ball, length, 2.75 mm.; p. 504.

3. Epitonium ? dubiosum Ball, diameter, 1.5 mm.; p. 506.

4. Liotia (Arene) halensis Ball, diameter, 3 mm.; p. 521.

5. Margarites corallicus Ball, l)ack view, diameter, 3 mm.; p. 520.

6. The same, showing spire, diameter, 3 mm.; p. 520.

7. Teinostoma sublimata Ball, base; diameter, 4 mm.; p. 520.

8. The same, front view; diameter, 4 mm.; p. 520.

9. Orthaulax inornatus Gabb, fragment showing spii-e; p. 509.

10. Bursa victrix Ball, cast from mold, length of entire figure, 48 mm.; p. 507.

11. Amauropsis ocalana Ball, internal cast; height, 40 mm.; p. 519.

12. Miltha hillsboroinsis Heilprin, right valve; altitude, 48 mm.; p. 498.

13. Fusinua nexilis Ball, cast; height, 17.5 mm.; p. 505.
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NEWLY FOUND METEORIC STONE FROM LAKE OKE-
CHOBEE, FLORIDA.!

By George P. Merrill,

Head Curator, Department of Geology, United States National Museum.

Tlie stone described below was received from Mr. J. O'Neill of Ritta,

Palm Beach County, Florida, who states that it was brought up in

his net, while seine fishing, some three quarters of a mile from the

shore, in the lake above mentioned.

The fragments secured weighed all together about 1,100 grams,

the curved surfaces of which suggest that the stone from which they

were broken had a diameter of 10 or 12 inches or more.

There is no definite record of a fall in this immediate vicinity,

though Mr. O'Neill writes under date of April 11, 1916:

I clearly remember what was supposed to be a meteorite falling about 13 years ago,

but it would be hard to ascertain just where it fell. All we know about it is that it

fell west of us (i. e., west of Ritta), and people living 50 miles away said it fell east

of them. The meteorite, or what was supposed to be one, fell at 10 o'clock one dark

night. The sky was suddenly illuminated as if the whole world was on fire, and then

there was a great noise like a very large explosion.

These are the well-known phenomena attending a meteoric fall,

but whether or not they have any bearing upon the present find will

probably never be known absolutely. Correlation is suggested but

not proven.

Although from a locality so unfavorable for its preservation, the

stone is still firm and shows the characteristic thin, rough, and

lusterless black crust. Freshly broken surfaces show a dense, green-

gray rock weathered to brown, with little to suggest its meteoric

nature until examined under a pocket lens, when the outlines of

broken ohondrules or pits from which the chondrules have fallen

become distinctly visible. Metallic points are few, and scarcely recog-

nizable until the surface is ground smooth. In thin sections under the

microscope the chondritic type of the stone is at once evident, the

chondrules occurring in all conditions from mere fragments to very

perfect spherical forms. They are composed in some cases of olivines,

in others of enstatites, and still again of beautifully polysynthetically

' Catalogue No. 525, U. S. National Museum.
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twinned monoclinic pyroxenes, the individual laminae of which give

maximum extinctions of 28°. In but few cases were observed the

grate or barred structures so common in olivine chondrules. The

usual cryptocrystalline forms are common. The groundmass of the

stone is plainly fragmental, consisting of a dense aggregate of mmute

particles of the three silicates mentioned, throughout which are

scattered abundant larger fragments, and in addition numerous

granules of metallic iron and iron sulphide. Rarely do these last

occur surromiding the chondrules, wholly or in part, but rather as

disseminated particles. The fragmental structure of the stone is its

most pronounced feature, and relegates it to Brezma's class of chon-

dritic tuffs (Cc) or spherical chondrites.

The staining of the stone through oxidation renders the detec-

tion of minor constituents difficult if not impossible. No phosphatic

mineral could be recognized microscopically. The pulverized stone,

however, digested in cold dilute nitric acid (1 part HNO3 to 10 HjO)

for but 15 minutes reacted distinctly for calcium and phosphoric

acid. It is well to remember in this comiection, however, that the

stone had been soaking for an undetermined period in the waters of

Lake Okechobee, and that the lake itself must receive a portion of its

waters from the phosphate fields to the north. Whether or not these

facts have any bearing upon the chemical reactions noted, the writer

is not prepared to even guess,

Tliis is the first reported find of a meteorite within the state limits

of Florida, and while in itself it presents nothmg of unusual interest,

the manner of its findmg is decidedly unusual. So far as I am aware

there is no other record of a meteorite having been found mider

similar conditions. It will be known as the Lake Okechobee stone.
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A REVISION OF THE ROTATORIAN GENERA LEPADELLA
AND LOPHOCHARIS WITH DESCRIPTIONS OF FIVE NEW
SPECIES.

By Harry K. Harrtng,

Custodian of Rotatoria, United States National Museum.

INTRODUCTION.

In the following pages an attempt has been made at a revision

of the Rotatoria that have been gradually accumulating under the

generic name Metopidia. A.dequate descriptions exist only in the

case of a few strikingly marked species, and the majority are decidedly

miobtrusive in appearance, so that the group is now in a very

confused condition. This is not entirely of recent origin, but dates

back in part at least to Ehrenberg. He seems to have been tem-

porarily under the ascendancy of Schelling's Naturphilosophie

and the circular, quinarian and other vagaries of Oken, who was
trying by abstract speculation to discover the simple and perfectly

logical system pervading aU nature; the facts, when found, were
bound to fit the theory. This influence is very evident in the highly

artificial classification proposed by Ehrenberg in his paper read

before the Berlin Academy in 1850.

While Ehrenberg gradually drifted away from this system, he
never rescued the LepadeUids, the one group that, more than any
other, had suffered from it. We find, therefore, in his Infusions-

thierchen of 1838 a total of four species belonging to this genus

under seven specific names, one animal being allotted no less than

four specific and three generic names, fomided on the supposed

number of eyespots; none, two or four. That all the LepadeUids

have two eyespots, and two only, was demonstrated long ago, and
it is in no case accepted as a generic character. Dujardin, in 1841,

imited these supposed species in one genus, Lepadella, and attempted

to reduce their number, but his first-hand knowledge of the animals

appears to have been rather limited and his work is probably in this

instance simply compilation. Gosse, in The Rotifera, followed his

example and left the species in a single genus, applying to it the

name Metopidia, the most recent one of those proposed up to that

time. His treatment of the different species is a great improvement

Proceedings U. S. National Museum, Vol. 51—No. 2164.
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over that of Ehrenberg, but his achievement was partly nulHfied

by Hudson in the Supplement, where all the Ehrenbergian names

are rehabilitated.

In dealing with the Rotatoria grouped under the name Metopidia

by Hudson and Gosse it is necessary to separate them into two genera,

Leimdella and Lophocharis, as proposed by Iroso in a recent paper.

This division was suggested by Ehrenberg in 1838/ but for conveni-

ence he left the only then Imown species of Lophocharis in the genus

Lepadella. The anatomy of the two genera differs in so many
important points that no serious objection can be urged against their

separation. Lepadella is without doubt descended from forms that

until comparatively recent times did not have the integument

stiffened into a lorica except on the dorsal surface. If additional

evidence were needed on this point, it is furnished by the closely

related genus Colurella i=Colurus), which even today is without a

ventral plate; it is true that the edges of the dorsal plate have in

this case curved toward each other, so as to leave only a narrow

ventral slit unprotected by the lorica, thus accomplishing the same

object in a different way, but the history of the development of the

lorica is obvious. Lophocharis, on the contrary, has a box-like

lorica, which shows no evidence of having passed through the

Colurella^stsige, and it is highly probable that the lorica was developed

gradually and simultaneously over the entire surface of the body.

The peculiar structure of the posterior end of the body in the

Lepadellids, with the foot projectmg through the ventral plate at

the anterior end of a "foot groove, " occupying about one-third of the

length of the ventral plate, is totally absent in Lophocharis, and so

is the protective dorsal hood over the corona. The Lepadellids

have two frontal eyespots, while Lophocharis has, according to

Iroso, a single eyespot on the ganglion.

While both genera belong to the group centering about the genus

Euchlanis, they must be assigned to different branches of it. Lepa-

della (with Colurella) appears to be more nearly related to the genus

Euchlanis than to any other, while Lophocharis belongs to a small

group typified by the genus Trichotria {=- Dinocharis) . This group

also includes Macrochaetus { = Polychaetus) and TfoZgra Skorikov, the

last-named genus with the single species F. spinifera { = DistyU

spinifera Western), which is in no way related to the genus Le-

cane (including the genera Cathypna Gosse and Distyla Eckstein, not

of Eichwald), as it is without any of the generic characters of typical

Lecanids.

As a rule no locahties have been given for the species considered

in this paper. Two reasons may be advanced for this omission.

The more easily recognized species, which may with a fair degree

I Infusionsthierchen, p. 438.
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of certainty be accepted as correctly determined, appear to be found
the world over, wherever collections are made in suitable localities,

and the relatively small number of existing records are consequently

of little significance. As for the more critical species, on account of

the lack of precision in the original descriptions, from which the

determinations were made, it is usually quite uncertain what the

investigator who recorded them may have been dealing with, and a

repetition of such references would be of no assistance in attempts to

ascertain the geographic range of the species. It is the hope of the

writer that this paper may simplify the task of identifying these

small forms and thus contribute to a solution of the problems of

distribution. Of the species here described there are at least 8,

and possibly 10, that have not as yet been reported from Europe;

whether they will eventually be found there also, or whether an

equal number of non-American forms will bo discovered, remains to

be seen. However, the latter contingency appears rather remote, as

the genus has all the earmarks of being a very ancient one, which

long ago became so highly specialized as to preclude any further

evolution or local species-formation and therefore devoted its

energies to dispersion.

All the species described have been studied from fully contracted

specimens, as the anterior margin offers some of the most important

characteristics. In order to avoid needless multiplication of plates

and to indicate the limits of variation the dorsal and ventral views

have been drawn from different specimens. For some highly varia-

ble species this was insufficient and enough figures have been added

to show at least the principal forms likely to be met with.

For the illustrations the shding scale used by the writer in two

earlier papers has been employed. An animal measuring 100 n is rep-

resented by a figure 50 mm. long and for each succeeding 100 ju an

addition of 10 mm. is made. This method is a compromise and as

such is of course open to objections, but it gives at least a system.

The uniform magnification used by some writers is objectionable in

that either the small species must be figured so very small as to make
it impossible to give the necessary detail, or else the large forms

reach impracticable dimensions. A uniform magnification seems,

moreover, comparatively meaningless; when natural size is once

discarded, the extent of the departure is of minor importance. In

the study of the animals a magnification suited to the object is em-
ployed and actual measurements obtained by means of the microm-

eter. The sliding scale has the advantage of not reducing the smallest

species below the point where details may be satisfactorily shown,

while the largest known rotifer may be figured on an octavo page

and at the same time some indication of the comparative size is given.

36399°—Proc.N.M.vol.51—16 34
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Among the important causes of the present confusion in the Lepa-

dellids, allowance must be made for the variability of some of the

species, notably of Lepadella patella (Miiller) and L. ovalis (Miiller)

;

intimately connected with this is the fact that material from a suffi-

ciently large territory to ascertain the limits of these variations has

not been at the command of any one investigator. The writer has

been very fortunate in having access to an abundance of collections,

without which this work would have been impossible.

Through the kind intervention of Dr. Chancey Juday, of the Uni-

versity of Wisconsin, to whom I am specially indebted, as well as to

Dr. E. A. Birge, director of the Wisconsin Geological and Natural

History Survey, I have had the use of the following material from

the all but inexhaustible storehouse of the Survey:

Collections by Doctor Birge during the Great Lakes Investigations

by the United States Fish Commission in 1899.

Collections from Texas, Louisiana, Arkansas, and Missouri, by

Doctor Birge and Doctor Juday in 1903.

Collections from the Finger Lakes in New York, by Doctor Birge

and Doctor Juday in 1910.

Collections from Washington, Oregon, Idaho, and California by

Mr. W. Boormann, of the University of Wisconsin, in 1910.

Collections from Mexico, Guatemala, Salvador, and Nicaragua by

Doctor Juday in 1910.

Collections from various points in Alaska by Mr. G. Dallas Hanna
in 1905.

Collections by Mr. J. M. Jessup in 1911 and 1912 along the boundary

line between Alaska and Canada from the Porcupine River to the

Arctic Ocean.

For material from the localities given below I am greatly indebted

to the following investigators

:

For collections made during the Smithsonian Biological Survey

on the Isthmus of Panama, as well as from Wisconsin, Utah, Colorado,

Yellowstone Park, and a number of scattered points, to Dr. C. Dwight

Marsh, of Washington City.

For collections in the Pikes Peak region, Colorado, in 1904, to Dr.

Homer L. Shantz, of Washington City.

To Mr. Charles F. Rousselet, who, with his usual kindness, has filled

in the gaps with material not obtainable elsewhere.

To Mr. James Murray, who, on his way to join the iU-fated Canadian

Arctic Expedition, brought me material from his South American

trip in 1911.

For collections from Southern California and from the vicinity of

Atlantic City, New Jersey, to my friend Mr. Frank J. Myers, of Beth-

lehem, Pennsylvania.



NO. 2164. REVISION OF ROTATORIAN GENERA—HARKING. 531

For collections from St. Paul Island, Alaska, to Dr. G. H. Parker,

of Harvard University, Cambric' '^;e, Massachusetts.

For collections from the neighborhood of Stockton, California, to

Mr. W. E. Allen, of Stockton.

It is a great pleasure to express my gratitude to these gentlemen, as

any value which this work may have is principally due to their kind

assistance ; with only local material for study, the writer would have

been no better off than earlier investigators working also on collec-

tions from a limited territory and would no doubt have encountered

the same pitfalls.

The species listed below have been omitted from the specific de-

scriptions, as they are unknown to the writer. Some appear to be

insufficiently described for identification and others were probably

incorrectly referred to the genera which form the subject of this paper.

Lepadella mucronata Schmarda, Neue wirbell. Thiere, vol. 1, pt. 1, 1859, p. 57, pi.

13, fig. 120.

Lepadella setifera Schmarda, Neue wirbell. Thiere, vol. 1, pt. 1, 1859, p. 58, pi. 13,

fig. 121.

Lepadella vitrea (Shephard).

Metopidia ovalis Anderson and Shephard, Proc. Royal Soc. Victoria, n. ser.,

vol. 4, 1892, p. 78, pi. 12, fig. 6.

Metopidia vitrea Shephard, Proc. Royal Soc. Victoria, n. ser., vol. 24, 1911, p. 55.

Lepadella vitrea Harring, Bull. 81 U. S. Nat. Mus., 1913, p. 65.

Lophocharis rostrata Eichwald, Bull. Soc. Imp. Nat. Moscou, vol. 22, 1849, pt. 1, p.

536, pi. 4, fig. 27.

Lophocharis triangulum Eichwald, Bull. Soc. Imp. Nat. Moscou, vol. 17, 1844, pt. 2,

p. 680.

Metopidia pygmaea Gosse, Journ. Royal Micr. Soc, 1887, p. 867, pi. 15, fig. 17.

—

Hudson and Gosse, Rotifera, Suppl., 1889, p. 46, pi. 31, fig. 47.

Metopidia scutumpes Mola, Zool. Anz.. vol. 42, 1913, p. 124, text fig.; Ann. Biol.

Lacustre, vol. 6, 1913, p. 271.

Genus LEPADELLA Bory de St. Vincent.

Lepadella Bory de St. Vincent, Class. Anim. Micr., 1826, p. 44. Type (by

designation of Harring, Bull. 81 U. S. Nat. Mus.. 1913, p. 63), Lepadella patella

(Muller)=5racAio?ms patella Miiller.

Metopidia Ehrenberg, Abh. Akad. Wiss.. Berlin, 1830, p. 72. Type (mono-

type) : Metopidia triptera Ehrenberg.

The genus Lepadella was proposed by Bory de St. Vincent in his

Essai d'une classification des animaux microscopic] ues, 1826, for

Bracliionus 'patella Miiller, to which were doubtfully added Trichocla

comuta Miiller and Bracliionus lamellans Miiller. When the question

of type designation was before the writer, it seemed that Brachionus

patella was the logical choice, this being the only species definitely

designated as a member of the genus Lepadella, which was accepted

by Ehrenberg and Dujardin in substantially the same sense; more-

over, Miiller's figure is as good as many of the much more recent picto-
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rial representations of this animal. Depending as usual for generic

distinction upon the number of eyespots, in this case incorrectly

observed, Ehrenberg added a new generic name, Mdopidia, and made

use also of Bory de St. Vincent's Squamella, which was originally

proposed for Bracliionus bractea Miiller, a Euchlanis species, probably

E. dilatata. Dujardin reduced these three genera to one, retainmg the

name Le/padella; as this is the oldest available name, it has been used

here in preference to Metopidia, the generic designation employed

by Hudson and Gosse. It should be borne in mind that the types

are different, and Metopidia may at some future date be revived,

when a subdivision of the present genus becomes necessary. With

the comparatively small number of species now known, there is no

occasion for a division among such closely related forms.

The Lepadellids are a group of uniformly small ploimate Rotatoria

related to the EucUanids and characterized by the peculiar structure

of the lorica. While without any actual division, it is convenient

to describe the lorica as composed of a dorsal and a ventral plate,

rigidly united at the edges. This also serves as a remmder of the

probable development of the lorica, as noted in the introduction; it

seems evident that the Lepadellids are descended from ancestors

protected only by a firm dorsal plate, the ventral integument being

flexible, with the suture where we now find the edge of the lorica.

On this assumption only is the structure of the Lepadellid lorica in

its present form intelligible.

The lorica has at the anterior end an opening for the protrusion of

the head and on the ventral surface, some distance from the posterior

end, there is a perforation tlu-ough which the foot projects. The

outline of the lorica is usually ovate; in some species it is provided

with lateral spurs or wing-like extensions, giving it a rhomboid or

trianguloid appearance. The cross section of the body in the typical

group is a segment of a cu'cle, of varying height; in the Mdopidia-

group it is triradiate, in various degrees of development. The dorsal

plate has near its posterior end two openings for the lateral antennae;

these are indicated in the figures, but, as their position is so nearly

uniform in the genus, no mention has been made of them in the

descriptions.

The anterior opening of the lorica is usually supplemented by a

dorsal sinus of moderate depth and a relatively large ventral sinus

is always present. To give additional room for the free movement

of the head the ventral plate curves downward around the anterior

opening. In reading the descriptions of the dorsal and ventral

sinus the fact that the animals are not flat must be kept in mind;

what is actually seen is a projection on a plane of a structure with

appreciable depth, as will be realized from the lateral views, and

the anterior points shown in the dorsal and ventral views are in
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some instances really broad, rounded lobes. Nearly all the species

have a collar of some sort around the anterior opening ; this may be

only a beadlike thickening of the edge of the lorica, or it may take

the form of a coarsely stippled area limited posteriorly by a faint

line. This stippled collar is usually narrowest on the median line

and increases in width toward the edges of the lorica ; the stippling

is coarsest near the middle of the collar and disappears gradually

as the width becomes greater.

The foot projects through an opening in the ventral plate, about

two-thhds the length of the lorica from the anterior end, and at the

bottom of a nearly parallel-sided groove, semicircular in section,

which is here called the foot groove. The body projects slightly

through the foot opening, forming the base of the three-jointed foot,

which bears two slender toes, about one thu-d the length of the lorica.

While no doubt good reasons could be advanced for considering the

foot four-jointed, it seems natural to apply the term "joint" only

to the three posterior segments of the foot, as the basal segment is

not mobUe. Moreover, the "foot," as this term is applied to Rota-

toria, is in no dase anything but a mere convention for the posterior

reduced portion of the body and the starting point is consequently

also conventional and not founded upon any morphological dis-

tinction.

On the dorsal side of the terminal foot joint there is a circular

depression with a small rounded papilla in the center. This is here

called a sensory pit. Whether this is really the true significance of

this structure can not be definitely established, but it is at least not

improbable, reasoning from analogous organs in other genera. The

rounded papilla appears to have a central marking, but no sensory

setae have been found on it, in spite of careful search. This sensory

pit has not been demonstrated in all the species, but has been found

in all cases where it was possible to obtain a properly oriented view

under a sufficiently high magnification.

No detailed study has been made of the corona and the trophi in

the different species of the genus, but Lepadella henjamini may
serve as an example, especially as these organs apparently vary but

little in this genus. The corona, plate 93, figures 5 and 6, is a typical

EucUanis-corona with the dorsal arc of cifia suppressed on account

of the protective dorsal hood. In Euchlanis the head is protected

by three plates—one dorsal and two lateral—none of which projects

far enough to interfere with the free movement of the coronal cilia.

In Lecane and Monostyla various stages of the progressive develop-

ment of the dorsal segment of this head covering are to be found;

in Monostyla galeata Bryce it reaches almost the extreme speciahza-

tion of the LepadelHds. The buccal plate is covered with very short

cilia and the mouth is at its lower extremity; the lateral arcs are
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moderately developed and probably serve to direct the food to the

mouth rather than as organs of locomotion. As such the lateral

portions of the circumapical band have become specialized, recall-

ing the auricles of the Notommatids. The trophi, plate 93, figures 7

and 8, are typically malleate, only differing in the large transverse

crutch at the end of the fulcrum. The basal apophyse or, probably
more correctly, the first transverse ridge, of the rami is very large

and evidently specialized for the attachment of the abductor mus-
cles. The unci are five-toothed, the slightly clavate teeth resting

in the depressions between the ridges of the rami.

The males of the Lepadellids are very rarely found; Wesche has

described ^ the male of Lepadella ovalis (Miiller) ( = Metopidia

solidus Gosse). It is of the usual degenerate type and in appear-

ance almost identical with the male of L. patella (Miiller), plate 91,

figures 1 and 2.

The majority of the species belonging to this genus vary between
rather wide extremes; the variations are, however, heritable, in

contradistinction to the cyclic, seasonal or ecologic variations ex-

hibited by many Rotatoria. Consequently we find each species

broken up into a number of local races, varying but little individu-

ally, so that, in order to estabhsh the limits, it is not sufficient to

examine the form which happens to exist in a circumscribed terri-

tory, but it is important to have material from the greatest possible

number of stations. It will readily be understood from this, that

when some rare species, of which the description given here is based
on material from one or two collections, is found elsewhere, it is

quite likely to possess a number of pecufiarities. The most reliable

characteristics are the relative longitudinal dimensions, such as the

depth of the dorsal and ventral sinus, the length of the foot groove,

foot and its terminal joint, and, finally, the length of the toes. Pro-

portional measurements given in the text have therefore been re-

ferred to the length of the lorica. Transverse measurements, such
as the width of the lorica, anterior opening and the width of the

foot groove are all subject to considerable variation and therefore

rather unreliable.

The genus seems naturally divisible into two groups, a Lepadella-

group, having a convex dorsal plate without any median keel, and a

Metopidia-group with a dorsal keel, making the cross section of the

body triradiatc or trialate. The Lepadella-group would under this

arrangement be composed of the following species : Lepadella apsida,

new species, L. ovalis (Miiller), L. patella (Muller), L. latusinus

(Hilgendorf ) , L. amphitropis, now species, L. quinquecostata (Lucks),

L. cryphaea, new species, L. acuminata (Ehrenberg), L. dactyliseta

(Stenroos), Lepadella henjamini, new species, L. cyrtopus Harring,

* Journ. Quekett Micr. Club, ser. 2, vol. 8, p. 123.
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L. hidentata Voronkov, L. horealis, new species, L. heterostyla (Mur-

ray), L. ehrenbergii (Perty), and L. pterygoida (Dunlop). To the

Metopidia-groiip must be referred: Lepadella imhricata Harring, L.

rhomhoides (Gosse), L. cristata (Rousselet), L. rhomboidula (Bryce),

L. triptera Ehrenberg. The lateral projections of L. ehrenbergii and
pterygoida are probably of specific value only, as may be inferred

from the variations of L. latusinus. In extreme cases this has
lateral spurs rivalling in size those of L. eJirenhergii, and yet furnishes

a complete series of forms limited at the other extreme by a variety

with a posterior emargination differing but little from that of L.

ovalis. The same is apparently true of the longitudinal ridges de-

veloped in a number of species, conspicuously so in L. quinquecostata

and pterygoida. If this peculiarity really possessed any generic or

subgoneric value, these two species would be expected to possess

other characteristics in common ; as a matter of fact they agree only

in the generic characters.

KEY TO THE GENUS LEPADELLA.

1. Dorsal plate convex, without prominent median ridge 2

Dorsal plate with prominent median ridge, body triradiate in cross section . . .17.

2. With distinct anterior dorsal sinus 3.

Without distinct anterior dorsal sinus 13.

3. Depth of anterior dorsal sinus less than 1/2 width 4.

Depth of anterior dorsal sinus more than 1/2 width 9.

4. Toes equal 5,

Toes unequal 8.

5. Toes fused at base 13. borealis, new species.

Toes not fused at base 6.

6. Lorica with two prominent dorsal ribs and two curved lateral projections.

16. pterygoida (Dunlop).

Lorica without prominent dorsal ribs 7.

7. Foot groove very wide 4. latusinus (Hilgendorf).

Foot groove not very wide, a median ridge on dorsal and ventral plate.

5. amphitropis, new species.

8. Lorica rhomboid, edges upturned anteriorly 14. heterostyla (Murray).

Lorica with two curved lateral projections, edges not upturned.

15. ehrenbergii (Perty).

9. Lorica rounded posteriorly 10.

Lorica with a posterior point 12.

10. Dorsal plate with longitudinal ridges 6. quinquecostata (Lucks).

Dorsal plate without longitudinal ridges 12.

11. Lorica strongly depressed 2. ovalis (Miiller).

Lorica not strongly depressed 3. patella (Miiller).

12. Posterior point ^vith basal inangulation 7. cryphaea, new species.

Posterior point mthout basal inangulation 8. acuminata (Ehrenberg).

13. Toes equal 14.

Toes unequal 11. cyrtopus Harring.

14. Posterior margin with a median lobe between two small spines.

12. hidentata Voronkov.
Posterior margin rounded, without spines 15.

15. Anterior dorsal margin slightly concave 10. benjamini, new species.

Anterior dorsal margin slightly convex 16.
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16. Foot groove very wide 1 . apsida, new species

Foot groove very narrow 9. dadyliseta (Stenroos).

17. With a dorsal spine 19. cristata (Rousselet).

Without dorsal spine 18.

18. With dorsal sinus 18. rhomboides (Gosse).

Without dorsal sinus 19.

19. Lorica ovate 17. imbricata Harring.

Lorica rhomboid or subcircular 20.

20. Keel of moderate height, anterior dorsal margin slightly concave.

20. rhomboidula (Bryce).

Keel very high, anterior dorsal margin with a shallow notch between two convex

lobes 21 . triptera Ehrenberg.

1. LEPADELLA APSIDA, new species.

Plate 89, figs. 1-3.

The body of this small species is nearly circular in outline; the

dorsal plate is moderately convex and its edges project slightly

below the general level of the nearly flat ventral plate. The depth

of the body is less than half the width of the lorica at its widest

point.

The opening for the head is circular; there is consequently no

dorsal sinus, but, on the contrary, the anterior dorsal margin is

convex. In order to permit the free movement of the head the

ventral plate projects downwards around the anterior sinus. No
stippled collar is present, but there is a beadlike line around the

posterior half of the ventral sinus and shghtly removed from the

edge; it does not foUow a coiu-se parallel to the edge of the ventral

sinus, but, as shown in the ventral view, forms roughly five sides of a

regular octagon.

The foot groove is U-shaped and rounded anteriorly; its length is

about one-third that of the lorica and the width slightly gi*eater.

There are no posterior spines or other projections at the junction of

the lateral edges of the foot groove and the posterior margin of the

lorica.

Tlie foot is fairly stout and short, the joints increasing slightly in

length from the basal to the posterior. The toes are very short,

less than one-sixth the length of the lorica, and taper regularly to

acute points. A sensory pit on the terminal joint has not been

found; this may be partly or entirely accounted for by the diffi-

culties of observation.

Total length, 84 ^u; length of lorica, 70 /x, width 60 n; length of

head opening 20 ju, width 24 /x; length of foot groove 22 fi, width

24 ^; length of toes, 12 )u; depth of body, 24 ix.

Type.—Cat. No. 16826, U.S.N.M., is from East Swamp, South

Bass Island, Lake Erie; this species has also been found in collec-

tions from ponds in Audubon Park, New Orleans, Louisiana. The
material was in both cases collected by Dr. E. A. Bu-ge, of the Uni-

versity of Wisconsin.
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Lepadella apsida appears to be rare; only a few specimens were
found in each collection. It does not bear any close resemblance to

other members of the genus and is easy enough to identify when
found, but this is a matter of some difficulty, as it shares with
L. triptera the distinction of being the smallest Lepadellid, and it is,

in addition, excessively transparent.

2. LEPADELLA OVALIS (Mtiller).

Plate 89, figs. 4-10.

Brachionus ovalis Mullee, Anim. Infus., 1786, p. 345, pi. 49, figs. 1-3.

Mytilina lepidura Bory de St. Vincent, Class. Anim. Micr., 1826, p. 87=
Brachionus ovalis renamed.

Lepadella ovalis Ehrenberg, Abh. Akad. Wiss., Berlin, 1830, p. 85, pi. 7, fig. 4;

Infusionsth., 1838, p. 457, pi. 57, fig. 1.

Metopidia lepadella Ehrenberg, Abh. Akad. Wiss.. Berlin (for 1831), 1832, p.

136; Infusionsth., 1838, p. 477, pi. 59,, fig. 10.—v. Hofsten, Ark. Zool., Stock-

holm, vol. 6, No. 1; 1909, p. 63, text figs., part.

—

Dieffenbach, Stisswasserfauna

Deutschlands, pt. 14, 1912, p. 192, text fig., part.

Squamella oblonga Ehrenberg, Abh. Akad. Wiss., Berlin (for 1833), 1834, p.

220; Infusionsth., 1838, p. 480, pi. 59, fig. 17.

Squamella bractea Ehrenberg, Infusionsth., 1838, p. 480, pi. 59, fig. 16; not
Brachionus bractea Mtjller, 1786.

Lepadella oblonga Dujardin, Hist. Nat. Zooph., 1841, p. 633.

Lepadella rotundata Dujardin, Hist. Nat. Zooph., 1841, p. 633.

Metopidia solidus Gosse, Ann. Mag. Nat. Hist., ser. 2, vol. 8, 1851, p. 201.

—

Hud
SON and Gosse, Rotifera, 1886, vol. 2, p. 106, pi. 25, fig. 11.—Skorikov
Trav. Soc. Nat. Kharkow, vol. 30, 1896, p. 326, pi. 7, fig. 22.—Weber, Rev
Suisse Zool., vol. 5, 1898, p. 632, pi. 22, figs. 25-27.—Wesche, Journ. Quekett
Mcr. Clul), ser. 2, vol. 8, 1901, p. 124, text fig.; Journ. Quekett IVIicr. Club, ser,

2, vol. 8, 1902, p. 324, footnote, pi. 18, fig. 5c?.

—

Lie-Pettersen, Troms0 Mus,
Aarsh., vol. 33, 1911, p. 67, text figs.—Lucks, Rotatorienfauna Westpreussens

1912, p. 120, text fig.

fStephanops ovalis Schmarda, Neue wirbell. Thiere, vol. 1, pt. 1, 1859, p. 60, pi

14, fig. 127.

Hexastemma melanoglena Schmarda, Neue wirbell. Thiere, vol. 1, pt. 1, 1859, p
60, pi. 14, fig. 129.

Metopidia ovalis Hudson and Gosse, Rotifera, Suppl., 1889, p. 46, pi. 34, fig. 2

Metopidia torquata Anderson, Journ. Asiatic Soc. Bengal, vol. 58, 1889, pt. 2, p
356, pi. 21, fig. 9.

? Metopidia bractea Iroso, Atti R. 1st. Incorr. Napoli, vol. 64 (for 1912), 1913, p.

475; not Brachionus bractea Muller, 1786.

Lepadella solidus Harring, Proc. U. S. Nat. Mus., vol. 47, 1914, p. 549.

The outline of the lorica varies from the broadly ovate form shown
in figm-e 6 to subcircular, as figm-e 10; its width is but little less than
the length. The dorsal plate is only slightly convex and, as the

ventral plate is nearly flat, the actual volume of the body is quite

small,- the dorso-ventral depth is about one-fifth of the length of the

lorica. The two plates are joined for some distance from the edge
and the internal termination of this border is slightly irregular and
minutely crenulate, the "milled edge" of Gosse.
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The ^vidth of the anterior margin is one-fifth the length of the

lorica. The dorsal sinus is U-shaped with slightly convergent sides;

its depth is two-thirds of the width. Tlie ventral sinus is very large

and subrhomboid in outline, its widest point being some distance

from the front; the depth is equal to the width of the anterior mar-

gin. The ventral plate curves strongly downward around the

anterior sinus in order to give greater freedom to the movements of

the head. A stippled collar is present on both dorsal and ventral

plate.

The foot groove varies from the wide, nearly parallel-sided outline

of figm^e 5 to the narrower, ovate form shown in figures 4 and 9 ; its

length is equal to one-fifth of the length of the body. Tlie edges of

the groove project below the surface of the main portion of the

ventral plate, at least posteriorly, as low ridges, occasionally forming

obtuse points on each side of the posterior emargination.

The foot is stout and projects beyond the lorica; it is one-fifth the

length of the body; the terminal joint is half the length of the entire

foot. Tlie toes are unusually short, about one-sixth the length of

the lorica, tapering and slightly decurved. There is a sensory pit on

the dorsal side of the last foot joint.

Total length, 190 m; length of lorica 155 m, width 120-130 /x; width

of anterior margin, 25-32 yu; depth of dorsal sinus, 20 fx; depth of ven-

tral sinus 30-35 n, width 30-32 n; length of foot groove 42-45 n, great-

est width 30 fx, posterior width, minimum, 18 /i; length of foot 38 n, of

terminal joint 18 /x; length of toes, 32 n; depth of body, 30 ^u. Figure

4 represents a small variety found near Atlantic City, New Jersey.

Its dimensions are: Total length, 148 m; length of lorica 120 fx, width

96 m; width of anterior margin, 24 fx; depth of dorsal sinus, 14 /z; depth

of ventral sinus 27 n, width 27 /x; length of foot groove 36 ix, greatest

width 24 n, posterior width 12 /i; length of foot, 30 fx, terminal joint,

15 m; length of toes, 22 fx; depth of body, 25 fx.

Lepadella ovalis is easily recognizable by its large size and the

strongly depressed lorica, as well as by the relatively small opening

for the head and the very short toes. While this species is quite

variable, the variations are between the races found in different

localities rather than between the individuals found in any one

locahty, so that in order to obtain the entire range of intermediate

forms it is necessary to examine specimens from as many stations as

possible. The narrow form illustrated by figures 5 to 8 is the one

occurring at Washington; the nearly circular variant of figures 9 and

10 is from Yellowstone Park, Wyoming; the small form, figure 4, is,

as noted above, from Atlantic City, New Jersey. The species is

common in weedy ponds the world over.

In the study of the Elirenbergian species greater dependence has

been placed upon his figures than on the measurements given in the
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text, as these are frequently unreliable and at times impossible, the

length of Lepadella emarginata, for instance, being given as ^ line,

or 46 fx. His figures of the species here concerned are all stated to

be drawn to a uniform magnification of 300 diameters, and with this

as a guide, as well as the work of subsequent investigators, there can

be little doubt of their identity. Miiller's figure of BracMonus ovalis

is not especially good, but the same criticism applies to a great many
of the more recent illustrations and, as the name was accepted by
Ehrenberg, there appears to be no reason for rejecting it now.

3. LEPADELLA PATELLA (MttUer).

Plate 90, figs. 1-12.

BracMonus patella Muller, Verm. Terr. Fluv., vol. 1, pt. 1, 1773, p. 130; Anim.
Infus., 1786, p. 341, pi. 48, figs. 15-19.—Schrank, Fauna Boica, vol. 3, pt. 2,

1803, p. 132.

Lepadella patella Bory de St. Vincent, Class. Anim. Micr., 1826, p. 86.

Lepadella emarginata Ehrenberg, Hemprich and Ehrenberg, Symb.Phys. Anim.
Evert., 1831 (?1832), Phytozoa, fol. d (third page), pi. 2, Sinaitica, fig. 19;

Infusionsth., 1838, p. 458, pi. 57, fig. 2.

fSqunmella quadridentata Schmarda, Neue wirbell. Thiere, vol. 1, pt. 1, 1859,

p. 60, pi. 14, fig. 128.

Squamella bractea Eckstein, Zeitschr. wiss. Zool., vol. 39, 1883, p. 388.

—

France,

Term. Fiiz., vol. 17, 1894, pp. 121, 176, pi. 6; not BracMonus bractea Muller, 1786.

Squamella oblonga Eckstein, Zeitschr. wiss. Zool., vol. 39, 1883, p. 391; not of

Ehrenberg, 1834.

Metopidia lepadella Hudson and Gosse, Rotifera, 1886, vol. 2, p. 106, pi. 25, fig.

6.

—

Plate, Jenaische Zeitschr. Naturw., vol. 19, 1886, p. 59.

—

Tessin, Arch.

Naturg. Mecklenburg, vol. 43, 1890, p. 160, pi. 2, fig. 18.—Levander, Acta

Soc. Fauna et Flora Fennica, vol. 12, No. 3, 1894, p. 54, pi. 3, fig. 38.—Skori-
Kov, Trav. Soc. Nat. Kharkow, vol. 30, 1896, p. 325.—Stenroos, Acta Soc.

Fauna et Flora Fennica, vol. 17, No. 1, 1898, p. 167, pi. 3, fig. 3.—Voronkov,
Trudy Hidrobiol. Stantsii Glubokom Oz., vol. 2, 1907, p. 289.—v. Hofsten,

Ark. Zool., Stockholm, vol. 6, No. 1, 1909, p. 63, text figs., part.—Dieffen-

BACH, Siisswasserfauna Deutschlands, pt. 14, 1912, p. 192, text fig., part; not

Metopidia lepadella of Ehrenberg, 1832.

Metopidia bractea Hudson and Gosse, Rotifera, 1886, vol. 2, p. 109.

—

Skorikov,

Trav. Soc. Nat. Kharkow, vol. 30, 1896, p. 329; not BracMonus bractea Muller,

1786.

Metopidia elliptica Turner, Bull. Denison Univ., vol. 6, 1892, p. 62, pi. 1, fig. 8.

Metopidia dentata Turner, Bull. Denison Univ., vol. 6, 1892, p. 63, pi. 1, fig. 9.

fMonostyla tentaculata Cosmovici, Naturaliste (Paris), vol. 14, 1892, p. 70; Anal.

Acad. Rom., ser. 2, vol. 28, 1906, p. 44, text fig.

Metopidia parvula Bryce, Journ. Quekett Mcr. Club, ser. 2, vol. 5, 1893, p. 284.

Metopidia lepadella collaris Levander, Acta Soc. Fauna et Flora Fennica, vol. 12,

No. 3, 1894, p. 54, pi. 3, fig. 39.

Metopidia ovalis Skorikov, Trav. Soc. Nat. Kharkow, vol. 30, 1896, p. 328, pi. 7,

fig. 21.

Metopidia collaris Stokes, Ann. Mag. Nat. Hist., ser. 6, vol. 18, 1896, p. 19, pi. 7,

figs. 3, 4.

Metopidia collaris similis Stokes, Ann. Mag. Nat. Hist., ser. 6, vol. 18, 1896, p. 20,

pi. 7, fig. 5.—Runnstrom, Zool. Anz., vol. 34, 1909, p. 273, text fig.
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Metopidia quadricarinata Stenroos, Acta Soc. Fauna et Flora Fennica, vol. 17,

No.], 1898, p. 165, pi. 3, fig. 2.

Metopidia ohlonga v. Hopsten, Ark. Zool., Stockholm, vol. 6, No. 1, 1909, p. 63,

text figs.—Lie-Pettbrsen, Trom80 Mus. Aarah., vol. 33 (for 1910), 1911, p. 67.—

DiEFPENBACH, Susswasserfauna Deutschlands, pt. 14, 1912, p. 191, text fig.

—

Lucks, Rotatorienfauna Westpreussena, 1912, p. 119, text figs.; not Squamella

ohlonga Ehrenberg, 1834.

f Metopidia similis Lucks, Susswasserfauna Deutschlands, pt. 14, 1912, p. 191,

text fig.; Rotatorienfauna Westpreussens, 1912, p. 119, text fig.

Lepadella parvula Harring, Bull. 81 U. S. Nat. Mus., 1913, p. 64.

Lepadella quadricarinata Harring, Bull. 81 U. S. Nat. Mus., 1913, p. 64.

Metopidia patella Iroso, Atti R. 1st. Incorr. Napoli, vol. 64 (for 1912), 1913, p.

474.

The outline of the lorica varies from nearly circular to moderately

elongate oval and ovate, the most common forms being those of fig-

ures 1, 8 and 9; the width varies from two-thirds to four-fifths of the

length. The dorsal plate is strongly convex and its edges overhang

the nearly flat ventral plate; over the foot groove it is occasionally

marked with two or four indistinct longitudinal folds or ridges, sel-

dom found in the narrower specimens, but apparently constant in

the widest specimens. On this pecuUarity Stenroos's Metopidia

quadricarinata was founded; it appears to be an individual rather

than a specific character. The dorso-ventral depth of the body is

about one-third the length of the lorica and nearly constant for all

varieties, whether narrow or wide.

The width of the anterior opening is about one-fourth the length

of the lorica. The dorsal sinus is broadly U-shaped and its depth is

about one-half the width. The ventral sinus is approximately V-

shaped, its sides shghtly outcurved and the posterior angle rounded

;

the depth is a little less than the distance between the anterior points.

Both dorsal and ventral plates have a stippled collar, strongly marked

on the median line and disappearing gradually toward the sides.

The foot groove is approximately one-third the length of the lorica;

its outline varies from nearly parallel-sided to shghtly ovate. The

posterior emargination is usually very shallow, with rounded corners,

but varies to the lunate forms of figures 2 and 12, plate 90, with obtuse-

angled points. The edges of the foot groove project shghtly below

the surface of the ventral plate as low ridges.

The foot is fairly stout; the first and second joints arc very short

and of equal length; the third joint is somewhat longer and has a

sensoi-y pit on its dorsal side. The toes are about one-third the length

of the lorica; they are shghtly decurved, with a certain amount of

individual variation, and taper to fine points, the anterior half a

little more rapidly than the posterior portion.

Total length, 135-145 m; length of lorica, 100-108 m, width, 65-90

/x; anterior points, 25-27 m; depth of dorsal sinus, 12-14 fx, of ventral

sinus, 18-20 /x; length of foot groove, 30-34 /x, width, 18-20 m;
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length of foot, 32-35 n, of last joint, 11-12 n, of toes, 25-30 ju; depth
of body in median plane, 30-35 ix; from highest point of dorsal plate

to edges of lorica, 40-45 fx.

Lepadella patella occurs everywhere in weedy pools and ponds, as

well as in wet mosses, and is in such places probably the most
abundant of all rotifers. On account of its variability it has during

its history received a considerable number of names. What the

value of these variations may be is difficult to say; in a circumscribed

locahty they are usually shght, and it is only when material from

widely separated regions is brought together and compared that the

different forms are seen to overlap. Only some of the principal

varieties have been illustrated. Intermediate forms joining all of

these are to be found; but, as stated above, not in the same locality.

The nearest relative of this species appears to be Lepaclella ovalis;

the relative thickness of the body is sufficient to differentiate the two

species. In L. patella this is one-third the length of the lorica, while

in L. ovalis it is only one-fifth. The anterior opening is also relatively

larger in L. patella, and the form of the ventral sinus is quite different

in the two species. In L. patella it is roughly V-shaped and widest in

front, while in L. ovalis the sinus is rhomboid, with the widest point

some distance from the front.

Metopidia collaris Stokes appears, judging from the figure, to be a

synonym of L. patella. In any case the name is not available, as it

was previously used by Levander for a variety that is undoubtedly

synonymous. Under the name 31. collaris Stokes, Murray fists ^ from

Sydney, Australia, the animal figured on plate 91 , figures 3-5. This is

drawn from a single mounted specimen given to me by Mr. Murray.

Only the lorica is preserved, the foot and toes having disappeared.

It is very evidently different from any known LepadeUid, but on

account of the defective specimen it seems imdesirable to give it any
name. It is figured here to complete Murray's record and also in the

hope that better material may eventually be discovered somewhere.

The anterior opening is veiy peculiar and so is the broken lateral

edge. It is barely possible that this may be due to the preservative.

No details of the foot openmg are available. The figure represents

only the condition of the specimen and evidently not the normal

structure. On the ventral plate there are two short longitudinal

ridges quite close together. The dorsal plate has a median ridge,

beginning a short distance from the anterior margin and continuing

to the posterior point of the lorica. Two subdorsal ridges originate

on the anterior points and reach very nearly to the end of the lorica.

Length of lorica, 72 fi, width, 45 m; width of anterior margin, 15 n;

depth of dorsal sinus, 5 n, of ventral sinus, 18 fx.; dorso-ventral depth

of lorica, 30 jjl.

1 Journ. Royal Micr. Soc, 1913, p. 460.
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Specimens identified for me by Mr. Bryce as Metopidia parvula

represent a Spliagmim-form which falls within the variation limits of

L. patella. This is probably not true of the form described by
Montet ^ as M. parvula Bryce. The shallow ventral sinus, absence of

any dorsal sinus and the very large foot groove all indicate a very

distinct species.

4. LEPADELLA LATUSINUS (Hilgendorf).

Plate 91, figs. 7-12.

Metopidia solidus latusinus Hilgendorf, Trans, and Proc. New Zealand Inst.,

vol. 31, 1899, p. 131, pi. 11, fig. 15d.

Metopidia latusinus Murray, Journ. Roy. Micr. Soc, 1911, p. 581, pi. 17, fig. 11.

Lepadella latusimis Harking, Bull. 81 U. S. Nat. Mus., 1913, p. 63.

The body of this species is broadly oval or subovate in outline.

The dorsal plate of the lorica is strongly convex and evenly rounded,

with its edges shghtly overhanging the nearly flat ventral plate. The
width of the lorica is about three-fourths of the length of the dorsal

plate and is subject to only shght variations. The cross section of the

body is nearly semicircular, as the dorso-ventral depth is but Uttle

less than half the width.

The distance apart of the lateral points of the head opening is about

one-fourth the length of the lorica. The dorsal smus is broadly

U-shaped and quite shallow, its depth not exceedmg one-third of the

width. The ventral sinus is deeply lunate, its depth being nearly

two-thirds of the width. There is a certain amount of variation in

the form of both the dorsal and the ventral sinus, as shown in figures

8-11. A stippled collar is present both dorsally and ventraUy.

The length of the foot groove is one-third to one-fourth the length

of the lorica ; its form varies greatly. Anteriorly it is always evenly

rounded; the sides may be moderately divergent, as in figure 8, or

widely flaring, with the extremities recurved, as in figures 9 and 1 1

;

the posterior width may be from one-third to two-thirds of the length

of the lorica. The lateral points always project beyond the lorica;

in the narrower forms they are nearly square, while in the extreme

varieties they show a strong outward curvature; in rare cases they

are even shghtly recurved. The posterior margin has in the nar-

rower forms a shallow median emargination ; in the widest forms a

very shghtly convex median lobe is interposed between two lateral

emarginations. In other words, from the lateral angles the posterior

margin always curves forward, the curvature being nearly constant

in all varieties, while the widest forms have a shghtly convex median

lobe, which gradually disappears as the total width decreases.

The foot is stout and projects but little beyond the lorica; no

sensory pit has been observed on the terminal joint. The toes are

1 Rev. Suisse Zool., vol. 23, 1915, p. 339, pi. 13, fig. 37.
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long, slender, and slightly decurved; they are about one-third the

length of the lorica. They are nearly parallel-sided for one-third of

their length and end in very slender points.

Total length, 138-142 ix; length of lorica 98-105 m, width 70-75 /x;

anterior points, 28 m; depth of dorsal sinus, 8-10 /x, oi ventral

sinus, 20-22 n; length of foot groove, 26-33 /x, width 32-65 m;
length of foot, 22 /x, of terminal joint, 12 m; length of toes, 32 /x;

depth of body in median plane, 30 /x; from highest point of dorsal

plate to edges of lorica, 36 /x.

This species has not been found outside of New Zealand; I am
indebted to Mr. Rousselet for the material on which this description

is based; it was collected by Mr. Murray on the return trip of the
Shackleton Antarctic Expedition.

5. LEPADELLA AMPHITROPIS, new species.

Plate 93, figs. 9-12.

The outline of the lorica is ovate, bluntly pointed posteriorly; its

width is more than two-thirds of the length. The right and left

halves of the dorsal and ventral plates are nearly flat and meet in the
median plane at obtuse angles, so that the cross section of the body
is rhomboid. On the dorsal plate there is a ridge, beginning a short
distance behind the stippled collar and gradually becoming more
prominent toward the posterior end of the lorica, where it is raised

above the surface as a distinct keel, extending about one-third the
length of the lorica. The depth of the body is one-third the length
of the dorsal plate.

The opening for the head is about half the width of the lorica. The
dorsal sinus is shallow and semielliptic; its depth is two-thirds of the
width. The ventral sinus is roughly V-shaped, rounded posteriorly,

and with slightly concave sides; the depth is equal to the width.
Both the dorsal and the ventral plate have a stippled collar.

The foot groove is less than one-third the length of the lorica; it is

slightly truncate anteriorly and the sides diverge somewhat toward
the posterior end of the lorica, where they curve rapidly inward. In
some specimens the foot groove is nearly parallel-sided, but this is

rather unusual. The foot is of moderate length and projects shghtly
beyond the lorica; the terminal joint is a httle longer than the first

and second joints, which are nearly equal. A sensory pit is present
on the dorsal side of the posterior foot joint. The toes are one-third
the length of the lorica, very slender, and slightly decurved in the
posterior half of their length.

Total length, 104 /x; length of lorica, 76 ju, width, 54 ii; width of

anterior points, 22 /x; depth of dorsal sinus, 8 /x, of ventral sinus,

22 n; length of foot groove, 21 /x, anterior width, 15 /x, posterior
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width, 18 n; length of foot, 20 li, of terminal joint, 8 m; length of

toes, 24 n; depth of body, 28 ijl.

Type.—Cat. No. 16827, U.S.N.M., was collected in sphagnum

growing in the old gravel pit at Hyattsville, Maryland. It has also

been found in a collection from the United States Bureau o{ Fisheries

station at San Marcos, Texas.

6. LEPADELLA QUINQUECOSTATA (Lucks).

Plate 95, figs. 5-8.

Metopidia quinquecostata Lucks, Siisswasserfauna Deutschlands, pt. 14, 1912,

p. 189, text fig.; Rotatorienfauna Westpreussens, 1912, p. 126, text fig.—

Murray, Jouni. Royal Micr. Soc, 1913, pp. 450, 460, pi. 19, fig. 9.

Lepadella quinquecostata Earring, Bull. 81 U. S. Nat. Mus., 1913, p. 64.

The lorica is distinctly pyriform in outhne, narrowing perceptibly

toward the head. The dorsal plate is, diregarding for the moment

the lateral ridges, composed of two fiat plates, meeting at an obtuse

angle in the median line. The ventral plate is slightly concave and

the cross section of the body approximately triangular. The dorsal

plate has a median ridge, beginning a short distance behind the

stippled collar as two indistinct, convergent lines, uniting about

halfway down the dorsal plate and continued as a single, incon-

spicuous ridge to the extreme end of the lorica. Two ridges begin

near the anterior points of the lorica and, converging very slightly

throughout their length, continue a short distance past the lateral

antennae, where the points turn sharply in toward the median ridge

and then disappear. A second pair of strongly curved ridges, start-

ing back of the collar and outside those already described, foUow a

course roughly parallel to the edges of the lorica and terminate just

in front of the lateral antennae. These lateral ridges are all most

prominent at their middle and decrease toward the ends. Their

form will be understood from figure 8. The width of the lorica is

two-thirds and the depth of the body a httle less than one-third the

length of the lorica.

The distance apart of the prominent anterior points is one-fourth

the length of the lorica; the anterior sinus is broadly U-shaped, and

its depth equals one-half its width. The ventral sinus is approxi-

mately V-shaped, its posterior angle shghtly blunted, and the sides

decidedly concave; its depth is a little less than its anterior width.

The stippled collar, which is present on both the dorsal and the

ventral plate, is very narrow on the median line and increases gradu-

ally in width as it disappears toward the sides of the lorica.

The foot groove is one-third the length of the lorica ; it is rounded

anteriorly and very nearly parallel-sided; the sides are occasionally

shghtly pinched in at the base of the foot, as shown in the ventral

view ; but as a rule this narrowing does not exist and the sides cui've
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gradually and very gently throughout their Jength. The posterior

end of the lorica is slightly emarginate.

The foot is very robust and about one-fourth the length of the

lorica. No sensory pit has been observed on the third foot joint.

The stout toes are as long as the foot; they are nearly parallel sided

for half their length and from there taper gently toward the point-

They are not, strictly speaking, decurved ; the lower or ventral edge
is almost straight, while the dorsal edge curves downward to the
point.

Total length, 135 (x; length of lorica 105 n, width 66 fi; anterior

points, 28m; depth of dorsal sinus, 12 ju, of ventral sinus, 24 /x; length
of foot groove, 33 n, anterior width, 16 ix, posterior width, 18 /x;

length of foot, 24 /.i, of terminal joint, 9 n; length of toes, 27 m;

depth of body, 30 fx.

Lejyadella qiiinquecostata was found by Lucks in various locahties

near Danzig, Germany; Murray collected it at Sydney, Australia,

and Kio de Janeiro, Brazil; by the writer it has been found in the

Panama collections, made by Dr. C. Dwight Marsh from Rio Grande
Reservoir, as well as in local collections from Kenilworth, District of

Columbia. It usually occurs in small numbers only.

7. LEPADELLA CRYPHAEA, new species.

Plate 92, figs. 9-12.

The lorica is distinctly pyriform in outline; it is prolonged poste-

riorly as a bluntly pointed or slightl}^ angulate projection with dis-

tinct basal inangulations. The cross section of this projection is

triangular, and there is a fairly well marked median ridge; from the
lateral angles an inconspicuous line continues forward to a point even
with, and a little inside of, the lateral antennae. The dorsal plate is

evenly rounded, its edges slightly overhanging the nearly flat ventral

plate. The cross section of the body is approximately semicircular.

The width of the lorica is three-fifths and the depth of the body
one-third of the length of the dorsal plate.

The anterior margin is very narrow, about one-fifth of the length

of the lorica. The dorsal sinus is broadly U-shaped; its depth is

about half the width of the anterior margin. The ventral sinus is

slightly elliptic and bluntly pointed posteriorly; the depth is three-

fourths of the width. There is a stippled collar on both the dorsal

and the ventral plate.

The foot groove is a Uttle more than one-third the length of the

lorica; its sides converge somewhat toward the posterior projection.

The foot is rather slender and projects very httle beyond the lorica;

its three joints are of nearly equal length. The toes are slender and
taper gradually to fine points; their length, one-fourth that of the

36399°—Proc.N.M.vol.51—16 35
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lorica, is somewhat less than the average. No sensory pit has been

found on the posterior foot joint.

Total length, 130 /-i; length of lorica 97 n, width 58 n; width of

anterior points, 21 /x; depth of dorsal sinus, 10 n, of ventral sinus,

15 iu; length of foot groove, 28-30 ju, anterior width, 19 ju, posterior

width, 15 n; length of foot, 26 fi, of terminal joint, 9 ju; length of

toes, 24 n; depth of body, 34 ju.

Type.—Cat. No. 16828, U.S.N.M., was collected from a species

of moss, Amhlystegium irriguum, growing submerged on the rocks in

a small stream near the United States Bureau of Standards, District

of Columbia.

Lepadella cryphaea is undoubtedly closely related to L. acuminata,

but differs consistently in the following characters: The lorica is

always distinctly pyriform and the anterior margin very narrow,

one-fifth the length of the lorica; the foot projects slightly beyond

the lorica and the toes are only one-fourth the length of the lorica.

In L. acuminata the lorica is nearly always oval and may be ovate,

but is never pyriform; the width of the anterior margin is one-fourth

the length of the lorica. The posterior point of the lorica projects

beyond the foot and the toes are fully one-third the length of the

lorica, and much more slender than in L. cryphaea. These characters

selected for comparison are among the most constant in the genus,

and the two forms may therefore with reasonable certainty be con-

sidered distinct species.

8. LEPADELLA ACUMINATA (Ehrenberg).

Plate 92, figs. 4-8.

Metopidia acuminata Ehrenberg, Abh. Akad. Wiss., Berlin (for 1833), 1834,

p. 210; Infusionsth., 1838, p. 477, pi. 59, fig. 10.—Eckstein, Zeitschr. wiss.

Zool., vol. 39, 1883, p. 387, pi. 27, fig. 52.—Hudson and Gosse, Rotifera,

1886, vol. 2, p. 107, pi. 25, fig. 9.—Levander, Acta Soc. Fauna et Flora

Fennica, vol. 12, No. 3, 1894. p. 55.—Weber, Rev. Suisse Zool., vol. 5, 1898,

p. 635, pi. 22, figs. 28-30.

—

Diefpenbach, Siisswasserfauna Deutschlands,

pt. 14, 1912, p. 188, text fig.

—

Lucks, Rotatorienfauna Westpreussens, 1912,

p. 118.—Montet, Rev. Suisse Zool., vol. 23, 1915, p. 338.

Lepadella acuminata Dujardin, Hist. Nat. Zooph., 1841, p. 633.

The body is usually oval in outline, in rare instances somewhat
ovate, as sho\vn in figure 8; the \^^dth is about three-fourths of the

length. Posteriorly the lorica is prolonged into a pointed projection,

usually merging gradually with the edges of the lorica, but occasion-

ally with a slight constriction at the base. (See fig. 8.) The dorsal

plate is strongly convex and evenly rounded; it is usually marked
with faint ridges, some or all of which may be absent. A median
ridge on the posterior tliird of the dorsal plate and continuing to

the terminal point of the lorica is nearly always present ; it may be

approximately paralleled at its base by two short, slightly con-
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vergent ridges, which do not reach the end of the lorica. Two
curved ridges, nearly parallel to the edges of the dorsal plate, begin
at about mid-length and terminate just above the lateral antennae.
This pair of ridges is frequently absent. The ventral plate is nearly
flat. The cross section of the body is approximately semicircular;
the dorso-ventral depth is a httle more than one-third the length
of the lorica.

The width of the anterior margin is one-fourth the length of the
lorica. The dorsal sinus is broadly U-shaped; its depth is a Httle

more than half the anterior width. The ventral sinus is semi-
eUiptic, shghtly pointed posteriorly; its depth is two-thirds of the
width. A stippled collar is present on the dorsal plate ; the ventral
plate may have a very faint collar, but is usually without any.
The foot groove is one-third the length of the lorica and of elongate

ovate form; its width is a httle less than one-half the length. The
foot is moderately stout and about one-fourth the length of the body.
No sensory pit has been found on the terminal joint. The toes are
one-third the length of the lorica, very slender, and nearly straight.

Total length, 144 /x; length of lorica 109 n, width 72 /x; width of

anterior margin, 27 ix; depth of dorsal sinus, 15 n, of ventral sinus,

18 fjL] length of foot groove, 38 ix, width, 16 n; length of foot, 26 fi;

length of toes, 35 n; depth of body, 42 fx.

Lepadella acuminata is of world-wide distribution and usually
fairly common.

9. LEPADELLA DACTYTJSETA (Stenroos).

Plate 92, figs. 1-3.

Metopidia dactyliseta Stenroos, Acta Soc. Fauna et Flora Fennica, vol 17
1898, p. 165, pi. 3, fig. 1.

Metopidia roUenhurgi Lucks, Rotatorienfauna Westpreussens, 1912, p. 127,
text fig.

Lepadella rottenburgi Harring, Bull. 81 U. S. Nat. Mus., 1913, p. 65.

The body is subrhomboid in outhne and unusually narrow posteri-

orly; its width is two-thirds of the length of the dorsal plate.

The dorsal plate is strongly convex and the ventral plate shghtly
concave ; the cross section of the body is nearly semicircular.

The anterior margin of the dorsal plate is without any sinus and
usually shghtly convex; the ventral sinus is V-shaped, with shghtly
convex sides, which meet posteriorly in a fairly sharp point. The
width of the anterior margin is one-third the length of the lorica;

the depth of the ventral sinus is a httle more than haJf the width of

the anterior margin. There is no stippled collar, but an incon-
spicuous hne parallels the sides of the ventral sinus.

The foot groove is rather short, about one-fourth the length of the
lorica, and unusually narrow, its width being little more than half

the length. The sides of the foot groove converge slightly toward
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the posterior end of the lorica, which is squarely truncate or very

shghtly emarginate.

The foot is one-fourth the length of the lorica and quite stout;

its three joints are of approximately equal length. The toes are one-

tliird the length of the lorica and taper rather rapidly for one-half

their length, ending in long, slender points.

Total length, 127 m; length of lorica, 90 ju, width, 60 m; width of

head opening, 30 ^u; depth of ventral sinus, 17 n; length of foot

groove, 24 fx, anterior width, 15 fi, posterior width, 12 n; length of

toes, 32 n; depth of body, 38 fjt.

A few specimens of this species have been found by the writer in

Lake Smith, the source of the water supply of the city of Norfolk,

Virginia. It does not appear to have been recorded by anybody but

Stenroos and Lucks, so that it is probably rare; wliile without any

striking peculiarities, it is yet a fairly well marked species and it

is not likely to have been overlooked.

10. LEPADELLA BENJAMINI, new species.

Plate 93, figs. 1-8.

The form of the lorica varies from subcircular to broadly ovate;

the extremes are shown in figures 1 and 2. The dorsal plate is

evenly and very strongly arched; its edges project considerably

below the general level of the nearly flat ventral plate; posteriorly

it is slightly emarginate over the foot groove. Tlie width of the

body varies from three-fourths to seven-eighths of the length of the

lorica. The cross section of the body is approximately semicircular;

its dorso-ventral depth is more than half the width of the lorica.

The width of the anterior margin is a little less than one-third

the length of the body. There is no dorsal sinus; the frontal edge

of the dorsal plate is almost straight or very slightly concave. The
ventral sinus is U-shaped and somewhat angulate; its depth is two-

thirds the width of the anterior margin. Tlie stippled collar present

on both the dorsal and the ventral plate is unusually narrow. The
lateral edges of the lorica are slightly constricted immediately behind

the anterior margin, giving tliis a necklike appearance.

The foot groove is shorter than in any other species of the genus,

its length being only one-fifth of the length of the lorica; the outline

is roughly trapezoid, truncate anteriorly, and with diverging sides.

The posterior width is nearly one-fourth the length of the lorica.

The foot is approximxately one-fourth the length of the body; it

is fairly stout and its three joints are of nearly equal length. A
sensory pit on the terminal foot joint has not been observed. The
toes are extremely long, two-fifths the length of the lorica, and slightly

decurved; they taper rather rapidly to the nearly cylindrical or very

slightly conical posterior nortion.
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Total length, 180 /x; length of lorica, 114 m, width, 85-100 m;

width of anterior margin, 35 m; depth of ventral sinus, 24 n; length

of foot groove, 24 n, posterior width, 30 ix; length of foot, 30 fx, of

last joint, 12 (x; length of toes, 45 m; depth of body in median plane,

43 ju; from highest point of dorsal plate to edges of lorica, 52 ix.

Type.—Cat. No. 16829, U.S.N.M., was collected in weedy ponds
at Kenilworth, District of Columbia. It is fairly common. Mr.

Murray brought me a specimen which he collected at Sydney,
Austraha.

The corona, figures 5 and 6, and the trophi, figures 7 and 8, have
been described in the introduction, so that a repetition is unnec-

essary.

Lepadella, henjamini is easily recognized by the great dorso-ventral

depth of the body and the overhanging edges of the lorica, recalling

EucJilanis fyriformis, as well as by the very short foot groove and the

imusually long toes. It is surpassed in size only by L. ovalis

(Miiller), while the actual bulk is probably greater.

This species has been named for Dr. Marcus Benjamin, editor of

the publications of the United States National Museum.

11. LEPADELLA CYRTOPUS Harring.

Plate 93, figs. 13-16.

Lepadella cyrtopus Harring, Proc. U. S. Nat. Mus., vol. 47, 1914, p. 550, pi. 16,

figs. 6-8.

The body is broadly oval and usually somewhat truncate pos-

teriorly. The dorsal plate is evenly rounded, and its edges do not

project below the level* of the ventral plate. The latter is nearly

flat, with a very shallow longitudinal depression near each lateral

edge. The width of the body is equal to four-fifths of the length

of the lorica; its cross-section is semicircular.

There is no distinct dorsal sinus, but the anterior margin of the

dorsal plate is slightly concave. Its width is one-third the length

of the lorica. The ventral sinus is very deep, about four-fifths of

its anterior width, and subcircular in outUne. A bead-hke tliick-

ening of the dorsal and ventral edges of the opening for the head is

present, but no stippled coUar.

The foot groove is short, broadly U-shaped, and its sides slightly

divergent posteriorly. Its length is one-fourth the length of the

lorica, and the width is very nearly the same. The posterior margin
of the lorica varies from the broadly truncate form of figure 13 to

that of figure 14, where the truncation is very slight.

The length of the foot is two-fifths the length of the body, the

second joint being nearly half the entire length. The toes are

short, less than one-fourth the length of the lorica, and strongly
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asymmetric. The right toe tapers rapidly for half its length and

ends in a slender, nearly cylindrical point. The left toe tapers

gradually to the point and is strongly decurved. The last joint of

the foot is twisted, so that the curved left toe is almost directly

under the right toe.

Total length, 98 n; length of lorica, 70 fj.,
width, 56 m; width of

anterior margin, 24 fi; depth of ventral sinus, 19 m; length of foot

groove, 17 At, posterior width, 15 ju; length of foot, 26 n, of second

foot joint, 11 ju; length of right toe, 16 ix; depth of body, 29 /x.

Type.—Cat. No. 16585, U.S.N.M., was collected in Camacho Res-

ervoir, on the Isthmus of Panama. This species occurs rather

widely distributed on the Isthmus, but usually in small numbers.

It has been found by the writer in Lake Smith, near Norfolk, Vir-

ginia, and in collections made by Dr. E. A. Birge, of the University

of Wisconsin, in Rondeau Harbor, Ontario, on the Canadian shore

of Lake Erie, and in ponds in Audubon Park, New Orleans, Louis-

iana.
12. LEPADELLA BIDENTATA Voronkov.

Plate 91, fig. 6.

Lepadella dactyliseta bidentata Voronkov, Trudy Hidrobiol. Slants. Glubokom

Oz., vol. 5, pt. 1, 1913, pp. 99, 107, text fig.

Metopidia dactyliseta bidentata Voronkov, Trudy Dnieprovsk. Biol. Stants., pt.

2, No. 5, 1915, p. 71, text fig.

This species has not been studied by the writer. The figure is

redrawn from the original by Voronkov, which shows an animal

with marked differences from Lepadella dactyliseta (Stenroos) and

evidently entitled to specific rank.

The original description is not very detailed, but the figure shows

the lorica to be broadly oval and without any dorsal sinus. The

ventral sinus is very deep, rounded posteriorly, and fairly wide

anteriorly. The posterior end of the lorica has a small, rounded

median lobe and, separated from this by shallow emarginations,

two small spines. The toes are straight and paraUel-sided for one-

half their length and taper somewhat abruptly to slender points.

No measurements are given in the text.

Voronkov found three specimens in the Desenka, a tributary to

the Dniepr, near Kiev, Russia.

13. LEPADELLA BOREALIS, new species.

Plate 92, figs. 13-16.

The lorica is usually pyriform in outline and obtusely pointed

posteriorly, but may be sUghtly constricted in the region of the

lateral antennae, as shown in figure 14. The dorsal plate is evenly

rounded and moderately convex; the ventral plate is shghtly con-



NO. 2164. REVISION OP ROTATORIAN OENERA—HARRING. 551

cave. The width of the body is four-fifths the length of the dorsal

plate. The cross-section of the body is a shallow segment of a

circle. Its depth is one-third the length of the lorica.

The anterior margin is very wide, more than one-third the length

of the dorsal plate. The dorsal sinus is very shallow and broadly

U-shaped. Its depth is one-fourth of the width. The ventral sinus

is V-shaped, with nearly straight sides diverging approximately at

a right angle, and slightly rounded posteriorly. Its depth is a Httle

more than half the width. Both the dorsal and the ventral plate

have a stippled collar.

The foot groove is short, measuring but one-fourth the length of

the lorica from the base to the points where the sides of the groove

meet the posterior edge of the lorica. Its outline is trapezoid, trun-

cate anteriorly, and with widely divergent sides. Posteriorly its

width is one-third the length of the body.

The foot is one-third the length of the body. Its three joints are

of nearly equal length. The toes are one-third the length of the

lorica, parallel-sided for about one-third of their length and then
taper abruptly to slender, nearly cyhndrical points about half the

entire length of the toe. At the base the toes are coalescent for

about one-fourth of their length, and consequently inseparable, so

that their movements are those of a single toe, as in the genus Mono-
styla.

Total length, 145 fx; length of lorica, 102 n; width, 80 fi, width of

anterior margin, 36 fx; depth of dorsal sinus, 9 n, of ventral sinus,

20 n; length of foot groove to junction of sides and edges of ventral

plate, 24 n^ to posterior angle of lorica, 30 //, posterior width, 30-33

fx; length of foot, 30 fx, of last foot joint, 12 n; length of toes, 35 n,

of basal ankylosis, 8 fx; depth of body, 32 /x.

Type.—Cat. No. 16830, U.S.N.M., from Ice House Pond, St. Paul
Island, Alaska. This collection was made by Dr. G. H. Parker, of

Harvard University, while acting as a member of the commission for

the investigation of the Alaskan fur seals, appointed by the Secretary
of Commerce in 1914. St. Paul Island is the largest and northern-
most island of the Pribilof group in Bering Sea ; the distance from the

mainland of Alaska is about 300 miles, from the Aleutian chain of

islands about 200 miles.

This species is interesting on account of the sidelight it affords on
the generic significance of the single toe in Monostyla, as opposed to

the two toes of Lecane (= Cathypna). We have here what is in every
other respect a typical Lepadella, possessing aU the structural pecu-
harities of its congeners, and yet having developed what is to all

intents and purposes a single toe, as in Monostyla. It is a fair infer-

ence that the generic value of the single toe of Monostyla is but slight;

this is also corroborated by the otherwise identical, or rather parallel,

structure of Lecane and Monostyla, even in minute details.
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14. LEPADELLA HETEROSTYLA (Murray).

Plate 94, figs. 9-13.

?Metopidia rhomboides v. Hofsten, Ark. Zool., Stockholm, vol. 6, No. 1, 1909,

p. 70, text fig.—DiEFFENBACH, Susswasserfauna Deutschlands, pt. 14, 1912,

p. 190, text fig., not MetopMia rhomboides Gosse, 188G.

Mefopidia fieterostyln Murray, Joum. Royal Micr. Soc, 1913, p. 459, pi. 19,

fig. 6.

The lorica is broadly rhomboid and has a well-marked posterior

emargination. The edge of the lorica curves upwards from the

blunt lateral angles toward the anterior margin, the curvature in-

creasing from the angles toward the opening for the head, where it is

rolled back upon the dorsal plate, so that the actual outer edge does

not represent the morphological outer edge. The nature of this

peculiar structural modification is illustrated in figures 12 and 13,

figure 12 being a cross section through the angles of the lorica, and
figure 13 at the point of greatest curvature, about halfway between
the lateral angles and the anterior margin. The width of the lorica is

equal to the length. The dorsal plate is strongly convex in its median
section and becomes gradually recurved toward the lateral angles;

posteriori}^ it curves slightly upwards in the region of the lateral

antennae and again over the foot groove, where the upward curvature

is greater. The ventral plate is moderately convex and follows in

general the sinuations of the dorsal plate. The cross section of the

body consists of a roughly cylindrical median portion, produced
laterally as two thin wings, merging gradually with the cylindrical

median section; the general proportions of figure 12 are maintained,

with reduced dimensions, from the lateral angles to the posterior end
of the lorica.

The width of the anterior margin is one-third the length of the

lorica. The dorsal sinus is broadly U-shaped and very shallow, its

depth being only one-third of the width; the ventral sinus is semi-

elliptic in outline and its depth equal to half the width. A stippled

collar is present on both the dorsal and the ventral plate.

The foot groove is U-shaped and one-third the length of the lorica;

its sides gradually merge into the curved ventral plate and disappear

entirely at the posterior end of the body; its width is two-thirds of

the length. There is a semicircular emargination between two
rounded lobes at the posterior angle of the lorica.

The foot is long and slender, about one-third the length of the

body; the terminal joint is a little more than half the length of the

entire foot and has posteriorly a sensory pit. The toes are as long as

the foot and are somewhat asymmetric; they both taper gradually

toward the point, but the right toe is nearly straight, while the left

toe curves away from it, increasing in curvature toward the point.

The last foot joint is twisted, so that, instead of both toes being in
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the same transverse plane, the left toe is almost directly under the

right toe.

Total length, 134 /x; length of lorica, 88 n, width at lateral angles,

90 jj,; width of anterior margin, 27 m; depth of dorsal sinus, 10 jw, of

ventral sinus, 14 ^5 length of foot groove, 28 /x, width, 18 m; length of

foot, 32 ix, of posterior joint, 18 m; length of right toe, 32 /x, of left

toe, 26 ju; depth of body, 36 m-

The material upon which this description is based was given to

the writer by Mr. Murray; it was collected in a pond at Sydney,

Australia. As stated by Murray, the animal figured by v. Hofsten

and copied by Dieffenbach under the name of Metopidia rJiomboides

appears to be the same species; v. Hofsten found a single specimen

in the ''Mastermyr, " a swampy area on the island of Gotland.

15. LEPADELLA EHRENBERGII (Perty).

Plate 94, figs. 1-4.

Notogonia ehrenbcrgii Perty, Mittli. Nat. Ges. Bern., 1850, p. 20; Zur Kenntn.

kleinst. Lebensf., 1852, p. 42, pi. 1, fig. 5.

—

Hudson and Gosse, Rotifera,

Suppl., 1889, p. 60, pi. 33, fig. 38.

Metopidia angulata Anderson, Journ. Asiatic Soc. Bengal, vol. 58, 1889, pt. 2,

p. 356, pi. 21, fig. 10.

Metopidia notogonia Ternetz, Rot. Umg. Basels, 1892, pp. 19, 34.

Metopidia ehrenbcrgii Jennings, Bull. Micliigan Fish Comm., No. 3, 1894, p. 26.

—Weber, Zool. Jalirb., Syst., vol. 24, 1906, p. 216.—v. Hofsten, Ark. Zool.,

Stockholm, vol. 6, No. 1, 1909, p. 72, text fig.—Lie-Pettersen, Bergens Mus.

Aarb. (for 1909), 1910, No. 15, p. 70, pi. 2, fig. 15.

—

Dieffenbach, Siisswasser-

fauna Deutschlands, pt. 14, 1912, p. 186. text fig.

—

Murray, Journ. Royal

Micr. Soc, 1913, p. 459, pi. 19, fig. 8.—Penard, Rev. Suisse Zool., vol. 22,

1914, p. 8.

Lepadella ehrenbergii Harring, Bull. 81 U. S. Nat. Mus., 1913, p. 63.

The normal form of this species, to which the following description

refers unless specially noted, is shown in the dorsal view, figure 2:

Figure 1 represents a local, slightly aberrant race. The lorica is

broadly ovate in outlme and produced postero-laterally into two broad

triangular spure, curving upward and forward; at the sides of the foot

groove there are two similar but smaller and less curved spurs. The
lateral spurs have on the doreal side a central ridge and are triangular

in cross section. The width of the body over the lateral spurs equals

the length of the lorica ; immediately in front of the spurs the width

is approximately two-thirds of the length. The depth of the body,

which is greatest near mid-length, is more than one-third of the

length. The dorsal plate is strongly convex and evenly rounded;

the ventral plate is nearly flat. The cross section of the body in

front of the spurs is nearly semicircular; figure 4 represents a section

through the spurs, where the dorso-ventral depth is much smaller.

The anterior margin is very wide, nearly one-third the length of

the lorica. The dorsal sinus is very shallow and evenly rounded;

its depth is about one-fourth of its width. The ventral sinus is
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semielliptic in outline and its depth two-thirds of the width of the

anterior margin. There is a broad stippled collar on both the dorsal

and the ventral plate.

The foot groove is rounded anteriorly, its sides slightly divergent

and somewhat cui*ved, the curvature increasing toward the posterior

end of the lorica. The length and width of the foot grove are nearly

equal and a little more than one-fourth the length of the body. The
posterior emargination may be evenly rounded, as in figure 1, or

V-shaped and slightly truncate anteriorly, as in figure 2; its depth

varies from two-fifths to one-half of its widtli.

The foot is moderately stout and about one-third the length of

the lorica; the third joint is one-half the entire length; it has pos-

teriorly a sensory pit. The toes are veiy long, about one-third the

length of the body, and strongly asymmetric; both are slender and
taper gradually to veiy fine points. The right toe is straight and
the left toe slightly curved and bent downwards, away from the

right toe. The last foot joint is twisted, so that the left toe is directly

under the right.

Figure 1 represents a variety from Lake Smith, near Norfolk,

Virginia. It differs in several respects from the normal form; the

anterior margin is considerably narrower and the lorica much wider.

The lateral spurs are broader at the base and less curved ; the posterior

spurs are more slender an^ somewhat longer than in the common
form.

Total length, 132 ju; length of lorica 94 n, width over lateral spurs

75-90 n; width of anterior margin, 24-30 ju; depth of dorsal sinus,

8 M, of ventral sinus, 16 m; length of foot groove, 27 fx; width of

posterior spurs, 26-30 n; depth of posterior emargination, 10-12 /*;

length of foot, 28 n, of last joint, 15 ju; length of right, straight toe,

32 n, of left, curved toe, 27 ix; depth of body, 35 /jl.

The distribution of this species appears to be somewhat erratic;

it has been recorded from Switzerland, Germany, Sweden, Norway,

India, Australia, and a few localities in the United States, but as a

rule only from restricted areas. It is of interest to note its occurrence

in a collection made by Mr. J. M. Jessup from lakes on Old Crow
River flats, on the boundary line between Alaska and Canada, 40

miles north of the Porcupine River, lat. 68° N., long. 141° W., or

well within the Arctic Circle. Where it does occur, it is, according

to the experience of the writer, fairly common.

16. LEPADELLA PTERYGOIDA (Dnnlop).

Plate 94, figs. 5-8.

Metopidia pterygoida Dunlop, Journ. Quekett Micr. Club, ser. 2, vol. 6, 1897,

p. 325, pi. 17, figs. 1-3.

Lepadella pterygoida Harring, Bull 81 U. S. Nat. Mus., 1913, p. 64.

The outline of the lorica is broadly oval and produced postero-

laterally into two roughly triangular spurs, which give the entire
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body a trianguloid appearance; posteriorly the lorica is constricted

in the region of the foot groove and the extreme end is quite narrow.

The width of the body over the spurs is equal to the length of the

lorica. The spurs are slightly outcurved and very slightly decui-ved;

the principal part of the spur is rather narrow, while the base is

somewhat abruptly widened and merges gradually with the lorica.

The dorsal plate is tectiform and has three pairs of longitudinal ribs

or ridges. The medial or innermost pair of ridges are inconspicuous

and quite close together, separated by a shallow groove; no definite

length can be assigned to these ridges, as they gradually disappear,

but they are approximately one-third the length of ihQ lorica. The
intermediate pair of ridges are lamellar and project from the dorsal

plate as distinct keels, highest in the middle; anteriorly they are

nearly parallel and do not quite reach to the collar, while posteriorly

they gradually converge and disappear without attaining the pos-

terior end of the lorica. The external pair of ridges are not very

prominent; they are somewhat wavy and nearly parallel; anteriorly

they seem to reach the edge of the lorica, some distance behind the

collar, but posteriorly they terminate in front of the spurs. The
ventral plate is very nearly flat. The cross section of the body is

rouglily a low, obtuse-angled triangle ; the relative prominence of the

longitudinal ridges is shown in figure 8. The dorso-ventral depth

of the body is less than one-third the length of the lorica.

The anterior margin is extremely broad, nearly one-half the length

of the lorica; there is really no dorsal sinus present, as the anterior

points are wholly on the ventral plate, but the frontal margin of the

dorsal plate is slightly concave. The ventral sinus is broadly V-

shaped and slightly rounded posteriorly; its depth is less than half

the width of the anterior margin. There is a very narrow stippled

collar, of nearly the same width everywhere ; it is continuous around

the anterior opening and does not disappear at the edges of the lorica,

as usual.

The foot groove is ovate, widest anteriorly, its edges slightly con-

vergent and gradually disappearing before reaching the posterior

end of the lorica. The length of the foot groove is somewhat less

than one-third the length of the lorica, its width about one-half the

length. The posterior end of the lorica is distinctly tectiform and has

a shallow, V-shaped emargination, slightly rounded anteriorly.

The foot is moderately stout and a little less than one-tliird the

length of the body ; the first and second joint are of nearly the same
length, while the third is somewhat longer. There is a sensory pit

on the last foot joint. The toes are as long as the foot, straight and

slender, and taper gradually to acute points.

Total length, 95 n; length of lorica, 70 ju, width over spurs, 74 /*;

width of anterior margin, 30 ju; depth of dorsal emargination, meas-

ured from anterior points, 9 /*; depth of ventral sinus, 12 /x; length of
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foot groove, 22 fx, width, 12 /i; width of posterior margin of lorica,

12 fi; length of foot, 21
fj.,

of last joint, 9 n; length of toes, 20 /x;

depth of body, 23 /x.

This description is from a single specimen, found in moss from the

gravel pit at Hyattsviile, Maryland. It differs in a number of points

from Dunlop's original description and Dixon-Nuttall's figure; Dmi-
lop's animal is considerably narrower anteriorly, but this may possi-

bly be due to his having studied an extended specimen; the figure

shows a median ridge on the dorsal plate, which is certainly not pres-

ent in the Hyattsviile specimen; the mtermediate pair of ridges are

shown as similar in form to the other two pairs, while in my specimen

there are two distinct keels projecting above the general level of the

dorsal plate. However, the similarity is so great that the existence

of two species seems improbable, and we may perhaps ascribe some
of the differences to difficulties of observation, others to the known
variability of the membei-s of this genus.

Lepadella pterygoida is evidently extremely rare; Dunlop found

only two specimens. With the single specimen here described the

records of its appearances seem to be exhausted.

17. LEPADELLA IMBRICATA Hairing.

Plate 95, figs. 9-11.

Lepadella imbricata Harking, Proc. U. S. Nat. Mus., vol. 47, 1914, p. 549, pi. 16,

figs. 3-5.

The lorica is ovate in outUne and very slightly constricted at the

anterior margin. The dorsal plate is tectiform with a shallow groove

on each side, equidistant from the edge of the lorica and an incon-

spicuous median ridge ; its edges project very shghtly below the nearly

flat ventral plate. The cross section of the body is obscurely tri-

radiate; in this respect L. imhricata is the least specialized member
of the Metopidia group. The doi-so-ventral depth of the body is

nearly one-half the length of the lorica.

The width of the anterior margin is a httle less than one-third the

length of the lorica. No dorsal sinus is present, the frontal edge of

the dorsal plate being nearly straight. The ventral sinus is broadly

V-shaped and pointed posteriorly; its depth is two-thirds of the

width of the anterior margin. Neither a stippled collar nor the bead-

like thickening of the anterior margin occasionally taking its place is

present in this species.

The foot groove is U-shaped and very narrow, rounded anteriorly

and with parallel sides; its length is a little less than one-third the

length of the lorica and the width somewhat more than half the

length. The lorica is rounded posteriorly, without any emargination.

The foot is nearly two-fifths of the length of the body and quite

slender; the terminal joint is more than half the entire length. No
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sensory pit on the foot has been observed. The toes are nearly one-

third the length of the lorica, slender, and almost straight ; they taper

gradually to very fine points.

Total length, 128 m; length of lorica, 86 fx, width, 54 ju; width of an-

terior margin, 29 m; depth of ventral sinus, 18 ^t; length of foot

groove, 25 /x, width, 15 m; length of foot, 32 ju, of last joint, 18 /x;

length of toes, 27 fx; depth of body, 39 fx.

Type.—C&t. No. 16586, U.S.N.M., was collected at Kenilworth,

District of Columbia; on the Isthmus of Panama it was collected by
Dr. C. Dwight Marsh at Empire and in Rio Trinidad, at Escoval.

Dr. Chancey Juday, of the University of Wisconsin, collected this

species at Puerto Barrios, Guatemala. It appears to be a rare ani-

mal, only a few specimens occurring in each of the collections men-
tioned.

18. LEPADELLA RHOMBOIDES (Gosse).

Plate 95, figs. 12-15.

Metopidia rhomboides Gosse, Hudson and Gosse, Rotifera, 1886, vol. 2, p. 108, pi.

25, fig. 10.—WiERZEJSKi, Rozpr. Akad. Umiejetn., Wydz. Mat.-Przyr., ser. 2,

vol. 4, 1893, p. 246, pi. 6, fig. 46.—? Skorikov, Trav. Soc. Nat. Kharkow,
vol. 30, 1896, p. 328.—Lie-Pettersen, Bergens Mus. Aarb. (for 1909), 1910,

No. 15, p. 70.

—

Lucks, Rotatorienfauna Westpreussens, 1912, p. 123, text

fig.

—

Murray, Journ. Roy. Micr. Soc, 1913, p. 459.

Lepadella rhomboides Harring, Bull. 81 U. S. Nat. Mus., 1913, p. 65.

The lorica is rhomboid-ovate in outline; its width is about two-
thirds of the length. The dorsal plate is moderately convex, with a

very wide and moderately high keel, beginning at the anterior margin
and continuing to the end of the lorica. The sides of the keel are

strongly convex and meet at an obtuse angle, thus forming a faint

median ridge. The ventral plate is shghtly concave. The entire

surface of the lorica is covered with a "moire" pattern of short,

nearly straight and parallel lines or minute wrinkles. The cross sec-

tion of the body is moderately triradiate, as shown in figure 15; the

width of the keel is a little less than one-third the width of the dorsal

plate; the dorso-ventral depth of the body is nearly one-third the

length of the lorica.

The anterior margin is rather narrow, its width being only one-

fourth the length of the lorica. The dorsal sinus is broadly U-shaped
with a small median notch ; its depth is one-third of the width. The
ventral sinus is V-shaped and pointed posteriorly; the depth is two-
thirds of the width of the anterior margin. No collar is present on
either the dorsal or the ventral plate.

The foot groove is U-shaped and quite narrow, rounded anteriorly

and with parallel sides; its length is a little less than one-third the

length of the body, and the width is equal to one-half its length.

The lorica is rounded posteriorly, without any emargination.
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The foot is approximately one-third the length of the lorica and

fairly stout; the third joint is a little longer than both anterior joints

and has a dorsal sensory pit. The toes are short, less than one-fourth

the length of the body; they are slightly decurved and taper rather

rapidly to slender points.

Total length, 156 m; length of lorica, 120 n, width, 80 ju; width of

anterior margin, 29 n; depth of dorsal sinus, 11 /x, of ventral sinus,

20 fx; length of foot groove, 37 n, width, 19 ju; length of foot, 35 ju,

of last joint, 19 n; length of toes, 26 n; depth of body in median

plane, 36 n, to edges of lorica, 44 /x.

This species is widely, but apparently rather irregularly distributed;

it usually occurs in small numbers.

19. LEPADELLA CRISTATA (Rousselet).

Plate 96, figs. 5-12.

Colurus cristatus Rousselet, Journ. Royal Micr. Soc, 1893, p. 446, pi. 7, fig. 2.

Metopidia cristata Voronkov, Trudy Hidrobiol. Stants. Glubokom Oz., vol. 2,

1907, p. 112, pi. 7, figs. 39-42.

Metopidia nma-onata Daday, Math. Term. Ert., vol. 26, 1908, p. 30; not Lepa-

della mucronata Schmarda, 1859.

Metopidia semicarinata Lucks, Ber. Westpreuss. Bot.-Zool. Ver., vol. 31, 1909,

p. 141.—DiEFFENBACH, S usswasserfauna Deutschlands, pt. 14, 1912, p. 189,

text fig.

—

Lucks, Rotatorienfauna Westpreussens, 1912, p. 124, text fig.

Metopidia semicarinata tripteris Lucks, Ber. Westpreuss. Bot.-Zool. Ver., vol. 31,

1909, p. 141.—DiEFFENBACH, Susswasserfauna Deutschlands, pt. 14, 1912,

p. 189.

—

Lucks, Rotatorienfauna Westpreussens, 1912, p. 125; not Lepadella

triptera Ehrenberg, 1832.

Lepadella cristata, Harking, Bull. 81 U. S. Nat. Mus., 1913, p. 63.

The lorica is broadly oval in outline, slightly constricted near the

anterior margin, and truncate posteriorly; its width is three-fourths

of the length. The dorsal plate is convex and has a high median

keel, prominent at the anterior margin and increasing in height

until reaching the middle of the dorsal plate; from this point the

height decreases gradually toward the posterior end of the lorica.

A large spine is nearly always present on the anterior half of the keel;

it is extremely variable in size and form, as shown by figures 8 to 11,

and may be completely absent, as in figure 7 ;
perhaps the commonest

form is that represented by figure 10. The spine is strongly com-

pressed laterally; the base is quite narrow and the dorsal edge linear.

Longitudinally the base of the spine usually extends about half the

length of the lorica; its length, measured from the anterior margin

to the tip, may in extreme individuals be almost equal to the length

of the lorica, but is more commonly about half the length. The

ventral plate is nearly flat, slightly decurved at the edges. The

cross section of the body is triradiate; at its highest point the keel

is comparatively thin with moderately concave sides. The dorso-

ventral depth of the body is one-half the length.



NO. 2164. REVISION OF ROTATORIAN GENERA—EARRING. 559

The width of the anterior margin is a little more than one-third

the length of the lorica. No dorsal sinus is present; the frontal edge
of the dorsal plate has a shallow median emargination between two
slightly convex lobes. The ventral sinus is V-shaped and pointed
posteriorly; its depth is one-fourth the length of the lorica. The
dorsal plate has a narrow stippled coUar, interrupted by a small
median triangular space; the ventral sinus has a comparatively wide,

thickened border of semielliptic outhne and with two rounded lateral

lobes. (See fig. 5.)

The foot groove is rather short and wide, semieUiptic in outhne;
its length is but little more than one-fourth the length of the lorica

and its width four-fifths of the length. The posterior end of the
lorica is very slightly emarginate over the foot groove.

The foot is fairly stout and somewhat more than one-third the
length of the body; the posterior joint is half the length of the entire

foot. The toes are one-fourth the length of the lorica and rather
slender, with shghtly recurved points. There is a sensory pit on the
dorsal side of the last foot joint.

Total length, 180 m; length of lorica 118 /x, width 90 m; width of

anterior margin, 34 /z; depth of ventral sinus, 30 ix; length of foot
groove, 34 n, width, 27 /x; length of foot, 45 m, of last joint, 22 ju;

length of toes, 32 n; depth of body, 60 /x.

This species was originally described by Rousselet from, notes and
sketches by Mi-s. PeU, of Highland Falls, New York. It seems to be
widely distributed in the eastern haK of the United States, and is

occasionally found in considerable numbers. Daday figures it from
African collections under the name Metopidia mucronata (Schmarda),
giving Lepadella mucronata Schmarda as synonym. As far as may
be judged from Schmarda's minute figure, his was an entirely different

form, with a high keel extending the entire length of the lorica and
continued beyond the posterior end of the body as a long spine. If

Schmarda's figure correctly represents the animal he found, it is

obviously very different from L. cristata.

20. LEPADELLA RHOMBOIDULA (Bryce).

Plate 96, figs. 1-4.

Metopidia rhomboidula Bryce, Science Gossip, vol. 26, 1890, p. 76, text figs.

—

Murray, Journ. Royal Micr. Soc, 1913, p. 459, pi. 19, fig. 7.—Montet, Rev.
Suisse Zool., vol. 23, 1915, p. 339.

Lepadella rhomboidula Harring, Bull. 81 U. S. Nat. Mus., 1913, p. 65.

The body is very broadly rhomboid in outline; its width is equal
to the length. The dorsal plate is slightly convex and has a high
median keel, extending the entire length of the lorica. The sides
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of the keel are somewhat concave and meet in the median plane at

a rather acute angle, thus forming a pronounced dorsal ridge; there

is no distinct lateral groove, as the sides of the keel merge very

gradually with the dorsal plate. The cross section of the body is

triradiate; the lateral, wing-like portion of the body is very thin.

The dorso-ventral depth of the lorica is somewhat less than half the

length of the body.

The width of the anterior margin is a little less than one-third the

length of the lorica. No dorsal sinus is present, but the frontal

edge of the dorsal plate is slightly concave. Tlie ventral sinus is

semicircular; its depth is slightly more than half the width. There
is no stippled collar, but the anterior margin is slightly thickened,

thus forming a faint, bead-like line around the opening for the head.

The foot groove is U-shaped, parallel-sided, and rounded anteri-

orly; its length is about one-third the length of the lorica. The
posterior end of the lorica is bluntly pointed, and projects beyond
the point where the sides of the foot groove meet the edge of the

ventral plate.

The foot is less than one-fourth the length of the lorica and rather

slender; its three joints are of nearly equal length. The toes are a

little more than one-fourth the length of the body; they are very

slender and taper gradually to acute points. No dorsal sensory pit

has been observed on the last foot joint.

Total length, 112 ^t; length of lorica 86 n, width 88 ju; width of

anterior margin, 26 n; depth of ventral sinus, 15 m; length of foot

groove, 30 ix, width, 14 /i; length of foot, 19 /x, of last joint, 7 n;

length of toes, 24 /i; depth of body, 36 fx.

This description is from a single specimen collected by Mr. Mur-
ray in New Zealand and sent to me by Mr. Rousselet. It seems

to be rare, the records by Bryce, Murray, and Montet being all that

I have been able to find. It is possible that it may have been con-

fused with L. triptera, with which it has a certain general simi-

larity; it is, however, considerably larger and more markedly rhom-

boid.
21. LEPADELLA TRIPTERA Ehrenberg.

Plate 95, figs. 1-4.

Lepadella triptera Ehhenberg, Abh. Akad. Wiss., BerHn, 1830, p. 71.

Metopidia triptera Ehrenberg, Abh. Akad. Wiss., Berlin, 1830, p. 72; Infu-

sionsth., 1838, p. 478, pi. 59, fig. 12.

—

Hudson and Gosse, Rotifera,

1886, vol. 2, p. 108, pi. 25, fig. 7.—Wierzejski, Rozpr. Akad. Umiejetn.,

Wydz. Mat.-Przyr., ser. 2, vol. 4, 1893, p. 246.—Weber, Rev. Suisse Zool.,

vol. 5, 1898, p. 640, pi. 23, figs. 6-9.—Lucks, Rotatorienfauna Westpreus-

sens, 1912, p. 124.—Montet, Rev. Suisse Zool., vol. 23, 1915, p. 339.

The outline of the lorica varies from nearly circular to broadly

pyrifonn; its width is about seven-eighths of the length. The dorsal
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plate is slightly convex and has an extremely high and very thin

median keel, extending the entire length of the lorica. The ventral

plate is almost plane. The cross section of the body is triradiate;

the lateral portions of the body and the keel are very thin, about

one-sixth the width of the lorica. The dorso-ventral depth of the

body from the highest point of the keel to the ventral plate is a

little more than one-half the length of the lorica.

The width of the anterior margin is about two-fifths of the length

of the body. No dorsal sinus is present; the frontal edge of the

dorsal plate has a shallow notch between two slightly convex lobes.

The ventral sinus is broadly V-shaped and rounded posteriorly.

There is no stippled collar or any beadlike reenforcement of the

anterior edge.

The foot groove is slightly ovate and about one-third of the length

of the lorica; its width is a little more than half the length. The
posterior end of the lorica projects as an inconspicuous, obtusely

pointed lobe, as wide as the dorsal keel.

The foot is a little less than one-third the length of the lorica and

moderately stout; its three joints are of nearly equal length. The
toes are slender and slightly decurved; their length is about one-

fourth of the length of the body.

Total length, 100 ju (small specimens, 83 ^u) ; length of lorica 75 /x,

width 64 fi ; anterior margin, 30 n; depth of median dorsal notch, 3 fx,

of ventral sinus, 14 /x; length of foot groove, 25/i, width, 15 fx; length

of foot, 23 ju; length of toes, 20 ix; depth of body, 40 fi.

Lepadella iriptera is widely distributed; as it is so small and diffi-

cult to find, it is probably more abundant than the published records

indicate.

Genus LOPHOCHARIS Ehrenberg.

Lophocharis Ehrenberg, Infusionsth., 1838, p. 458. Tj^e (Monotype), Lopho.

charis salpina {'Eh.renh&cg)=Lepadella salpina Ehrenberg.

Oxysterna Iroso, Mon. Zool. Italiano, vol. 21, 1910, p. 303. Type (by original

designation), Oxysterna oxysternum {Go^e)= Metopidia oxysternon Gosse.

As noted in the introduction, the two species included in this genus

have usually been referred to Lepadella ( = Metopidia) . There is no

justification for this, as the genus is a well-marked one and differs

in many important characters from the Lepadellids.

The lorica is a very rigid, boxlike structure protecting the body
on all sides. It is somewhat rhomboid in cross section and has a

prominent dorsal keel, of a height equal to about one-tliird the dorso-

ventral depth of the body, extending the entire length of the lorica.

A prominent lateral ridge bifurcates anteriorly and continues to the

posterior end of the lorica, curving slightly upward in the region of

-ProcN.M.vol .fil—16 36
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the foot opening. Near the middle of the body two inclined trans-

verse ridges on each side originate from the lateral longitudinal ridges

and disappear before reaching the dorsal keel. On the ventral sur-

face of the lorica a median ridge, beginning near the anterior sinus,

reaches as far as the middle of the body and joins a curved transverse

ridge, passing entirely across the ventral plate and joining the lateral

ridges.

The anterior opening of the lorica is elongate oval, continued dor-

sally and ventrally as a fairly deep sinus. The opening for the foot

is large and ovate, its edges apparently curving inward, so that the

border is rather ill-defined.

The lateral antennae are situated some distance above the lateral

longitudinal ridges and immediately behind the posterior pair of

transverse dorsal ridges; the sensory setae project through small

conical prominences on the lorica.

No material suitable for a detailed study of the corona was avail-

able, but as far as may be judged from preserved specimens, it does

not differ materially from the type of Trichotria ( = Dinocharis)

.

The foot is about one-fourth the length of the lorica and decreases

considerably in size toward the toes. The posterior segment is well

marked, but anterior segments are rather ill-defined; apparently two

are present. The toes are stout at the base, and the posterior half

is very slender and slightly decurved.

The trophi are malleate, resembling closely the EucManis-tjpe and

differ only in minute details in the two species. Figures 11-13, plate

97, are drawn from L. oxysternon. The rami are elongate and trian-

gular; on the upper surface of the right ramus there are three promi-

nent transverse ridges continuing over the inner edge as blunt, knob-

like teeth, which interlock with two similar structures on the left

ramus. The unci are six-toothed; the right uncus has three strong

clavate and three linear teeth, while the left uncus has two olavate

and four linear teeth. The clavate teeth on each side rest in the

grooves between the transverse ridges on the rami, and all six teeth

of one uncus are opposite the interspaces of the other. The fulcrum

and manubria offer nothing of special interest.

The genus includes but two species, and vfhile the original descrip-

tions are perfectly clear the two forms have for many years been

considered varieties of a single species; the records are consequently

so inextricably confused that it is rarely possible to decide positively

which animal they refer to. Only such citations as appear with

reasonable certainty to be assignable to one or the other species are

given in the synonymy.
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1. LOPHOCHARIS SALPINA (Ehrenberg).

Plate 97, figs. 1-5.

Lepadella salpina Ehrenberg, Abh. Akad. Wiss., Berlin (for 1833), 1834, p. 209;

Infusionsth., 1838, p. 458, pi. 57, fig. 3.—? Tessin, Arch. Naturg. Mecklen-

burg, vol. 43, 1890, p. 162.

Metopidia salpina Hudson and Gosse, Rotifera, Suppl., 1889, p. 46. pi. 34,

fig. 4.—? Jennings, Bull. U. S. Fish Comm., vol. 19 (for 1899), 1900, p. 95.—

Diepfenbach, Siisswasserfauna Deutschlands, pt. 14, 1912, p. 189, text fig.

Metopidia oxysternum ? Glasscott, Sci. Proc. Royal Dublin Soc, n. ser., vol. 8,

1893, p. 75.

—

Bilfinger, Jahresh. Ver. Naturk. Wiirttemberg, vol. 50, 1894,

p. 59.—Weber, Rev. Suisse Zool., vol. 5, 1898, p. 637; pi. 23, figs. 1-5.

Oocysterna major Iroso, Mon. Zool. Italiano, vol. 21, 1910, p. 304.

Metopidia oxysterna Diefpenbach, Siisswasserfauna Deutschlands, pt. 14, 1912,

p. 187, text fig.

Lophocharis oxysternum Iroso, Atti R. Ist. Incorr. Napoli, vol. 64 (for 1912),

1913, p. 477, fig. 8.

The lorica of this species is rigid, of very irregularly prismatic form

and rhomboid in cross section. It has a prominent dorsal keel

which begins at the anterior sinus and continues to the posterior

end of the lorica; its height is nearly uniform in the anterior half,

about one-third of the dorso-ventral depth of the body, and from

there decreases gradually. The cross section is variable; it may
be as wide as in figure 5, but is usually narrow and similar to L.

oxysternon, shown in figure 10. Immediately behind the middle the

keel has four transverse folds, those on the right side alternating

with identical plications on the left side; they are most prominent

at their dorsal extremity and cause the upper edge of the keel to

assume a zigzag course, as shown in the dorsal view, figure 3. A
lateral rib or ridge begins immediately behind the anterior margin

of the lorica and continues to the posterior end; it is bifurcate

anteriorly and its course is somewhat irregular, but follows approxi-

mately the lateral mid-hne of the body, curving upward at the foot

opening. Near the middle of the body two transverse ridges, with

a shght posterior inclination, start from the lateral ridge and dis-

appear before they reach the dorsal keel. On the ventral surface

of the body a median ridge begins near the anterior sinus and

reaches as far as the middle of the body, where it joins a curved

transverse ridge, which passes entirely across the ventral plate and

joins the lateral ridges. From the transverse ridge the ventral

plate is rather sharply inclined toward the foot opening, but no

groove is present. The dorso-ventral depth of the body is approxi-

mately equal to its width, about three-fifths of the length of the

lorica.

The anterior margin of the lorica is truncate and provided with a

series of denticulations, about 20 in number, decreasing gradually

in size from the ventral to the dorsal edge. Neither the general
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course nor the spacing is quite constant; frequently the two ventral

denticles project slightly beyond the rest, as in figure 1. The dorsal

sinus is V-shaped, rounded at the bottom; its depth is one-fifth the

length of the lorica. The ventral sinus is semielliptic, and to give

additional room for the movements of the head the edges are slightly

outcurved; its depth is one-fourth the length of the body.

The foot opening is ovate in outline and pointed posteriorly; its

length is one-fourth the length of the lorica and the width about two-

thirds of the length. Tlie foot is of moderate length and decreases

in size toward the toes; it is apparently tliree-jointed, but only the

posterior segment is well defined. Tlie toes are stout at the base

and the posterior half is very slender and slightly decurved ; they are

one-fifth of the length of the body.

Total length, 175 n; length of lorica 135 n, width 85-90 fx; dorso-

ventral depth, 80-88 n; transverse width of anterior margin, 37-42 ju;

depth of dorsal sinus, 17 n, of ventral sinus, 24 fi; length of foot

opening 38-40 n, width 25 n; length of foot, 32 n, of last joint, 14 n;

length of toes, 26 m-

2. LOPHOCHARIS OXTSTERNON (Gosse).

Plate 97, figs. 6-13.

Metopidia oxysternon Gosse, Ann. Mag. Nat. Hist., ser. 2, vol. 8, 1851, p. 201.

Metopidia oxysternum Hudson and Gosse, Rotifera, 1886, vol. 2, p. 107, pi. 25,

fig. 8.—Skorikov, Trav. Soc. Nat. Kharkow, vol. 30, 1896, p. 327.—Voron-

Kov, Trudy Hidrobiol Stants. Glubokom Oz., vol. 2, 1907, p. 289.

Oxystema oxysternum Iroso, Mon. Zool. Italiano, vol. 21, 1910, p. 303.

Lophocharis salpina Iroso, Atti R. 1st. Incorr. Napoli, vol. 64 (for 1912), 1913,

p. 477, fig. 7.

The body is inclosed in a firm lorica of irregularly prismatic form

and rhomboid cross section. The dorsal keel is very prominent and

strongly curved; the height is nearly uniform in the anterior half of

its length and from there decreases gradually to the posterior end

of the lorica. The sides of the keel are closely approximated, so

that it is very narrow in cross section, as shown in figure 10; its

height is one-third the dorso-ventral depth of the body; in individual

cases a little more. Tlie trafisverse phcations of L. salpina are not

present in this species. A lateral rib runs the entire length of the

lorica; it is bifurcate anteriorly and follows a somewhat irregular

course along the lateral mid-line, the posterior end curving slightly

upward. From a point near the middle of the body two transverse

ridges with a shght posterior inclination branch off from the lateral

ridge; they disappear before reaching the dorsal keel. The ventral

median ridge begins immediately behind the anterior sinus and joins

a transverse ridge crossing the ventral plate near the middle of the

body. In front of the foot opening there is a curved ridge, which

merges with the lateral ridges at the sides of the foot opening; be-
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tween these two ridges there is a deep groove of semicircular cross

section passing from side to side of the ventral plate. This groove

is narrowest and deepest on the median line, and becomes wider and

shallower as it approaches the sides of the body. The dorso-ventral

depth of the body varies from one-half to two-thirds of the length.

Tlie anterior margin of the lorica is curved very slightly in its

upper portion and quite strongly in the region of the ventral sinus.

While it has the appearance of being smooth, it is in reality very

minutely denticulate; as this denticulation is quite beyond the

possibilities of the halftone process without excessive magnification,

it has not been indicated hi the illustrations. The dorsal sinus is

narrowly V-shaped, slightly rounded posteriorly, and its depth is

one-fourth the length of the lorica. The ventral sinus is broadly

semielliptic and its edges slightly outcurved, to give the necessary

freedom for the head and coronal cilia.

The foot opening is ovate and pomted posteriorly; the length is

one-fourth the length of the lorica and the width about two-thirds

of its length. The foot is moderately long and the basal portion

quite stout; the posterior segment bearing the toes is slender and
well definded; anterior segments are mdistinct, but probably two

are present. The toes are stout at the base and taper fairly rapidly

for one-half their length, ending in slender, acute points; their length

is one-fifth the length of the body.

Total length, 160 fx; length of lorica 120 /x, width 75-80 fi, dorso-

ventral depth, 55-70 /x; transverse width of anterior opening, 32-35 /z;

depth of dorsal sinus, 20 /z, of ventral sinus, 21 /x; length of foot

opening, 34-36 n, width, 24 (j.; length of foot, 30 fi, of last joint, 12 /x;

length of toes, 24 fi.

The differences between Loph,ocliaris salpina and L. oxysternon

are so slight that one description is almost a repetition of the other.

Both are variable to a considerable extent, especially in dorso-ventral

dimensions; perhaps L. oxysternon is the more variable, at least such

are the indications of the material examined. On the other hand,

this seems to be by far the more common species and there was con-

sequently a better opportunity to ascertain the limits for this form

than for the comparativel}^ rare L. salpina, known to the writer

from local collections only. The following characteristics only may
be depended on as distinctive: For L. salpina— (1) The angulate

anterior margin with distinct dorsal and ventral sinus, the truncate

portion bemg coarsely denticulate; (2) the transverse plication of

the dorsal keel; and (3) the absence of a transverse groove on the

ventral plate. For L. oxysternon— (1) The rounded anterior margin,

merging graduaUy with the dorsal and ventral smus, denticulation

excessively minute; (2) the absence of transverse plications on the

dorsal keel; and (3) the deep transverse groove in front of the foot

opening. In all other respects they appear to be identical.
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EXPLANATION OF PLATES.

All figures are liighly magnified. For actual measurements see

text.

Plate 89.

Fig. 1. Lepadella apsida, ventral view; page 536.

2. Lepadella apsida, lateral view.

3. Lepadella apsida, cross section of body.

4. Lepadella ovalis, ventral view; page 537.

5. Lepadella ovalis, ventral view.

6. Lepadella ovalis, dorsal view.

7. Lepadella ovalis, lateral view.

8. Lepadella ovalis, cross section of body.

9. Lepadella ovalis, ventral view.

10. Lepadella ovalis, dorsal view.

Plate 90.

Fig. 1. Lepadella patella, ventral view; page 539.

2. Lepadella patella, ventral view.

3. Lepadella patella, dorsal view.

4. Lepadella patella, ventral view.

5. Lepadella patella, dorsal view.

6. Lepadella patella, dorsal view.

7. Lepadella patella, cross section of body.

8. Lepadella patella, dorsal view.

9. Lepadella patella, ventral \iew.

10. Lepadella patella, lateral view.

11. Lepadella patella, cross section of body.

12. Lepadella patella, ventral view.

Plate 91.

Fig. 1. Lepadella patella, male, lateral view; page 534.

2. Lepadella patella, male, ventral view.

3. Metopidia collaris?, lateral view; page 541.

4. Metopidia collaris?, ventral view.

5. Metopidia collaris?, cross section of body.

6. Lepadella bidentata, ventral view; page 550.

7. Lepadella latimnus, lateral view; page 542.

8. Lepadella latusiniis, ventral view.

9. Lepadella lattisinus, ventral view.

10. Lepadella latus-inus, dorsal view.

11. Lepadella latusinus, ventral view.

12. Lepadella latusinus, cross section of body.

Plate 92.

Fig. 1. Lepadella dactyliseta, ventral view; page 547.

2. Lepadella dactyliseta, lateral view.

3. Lepadella dactyliseta, cross section of body.

4. Lepadella acuminata, ventral \'iew; page 546.

5. Lepadella acuminata, dorsal view.

6. Lepadella acuminata, lateral view.

7. Lepadella acuminata, cross section of body.
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Fig. 8. Lepadella acuminata, ventral view.

9. Lepadella cryphaea, ventral view; page 545.

10. Lepadella cryphaea, dorsal view.

11. Lepadella cryphaea, lateral view.

12. Lepadella cryphaea, cross section of body.
13. Lepadella borealis, ventral view; page 550.

14. Lepadella borealis, dorsal view.

15. Lepadella borealis, lateral view.

16. Lepadella borealis, cross section of body.

Plate 93.

Fig. 1. Lepadella benjamini, ventral view; page 548.

2. Lepadella benjamini, dorsal view.

3. Lepadella benjamini, lateral view.

4. Lepadella benjamini, cross section of body.

5. Lepadella benjamini, corona, lateral \n.ew.

6. Lepadella benjamini, corona, ventral view.

7. Lepadella benjamini, trophi, lateral view.

8. Lepadella benjamini, trophi, ventral view.

9. Lepadella amphitropis, ventral view; page 543.

10. Lepadella amphitropis, dorsal view.

11. Lepadella amphitropis, lateral view.

12. Lepadella amphitropis, cross section of body.

13. Lepadella cyrtopus, ventral view; page 549.

14. Lepadella cyrtopus, dorsal view.

15. Lepadella cyrtopus, lateral view.

16. Lepadella cyrtopus, cross section of body.

Plate 94.

Fig. 1. Lepadella ehrenbergii, ventral view; page 553.

2. Lepadella ehrenbergii, dorsal view.

3. Lepadella ehrenbergii, lateral view.

4. Lepadella ehrenbergii, cross section of body.

5. Lepadella pterygoida, ventral view; page 554.

6. Lepadella pterygoida, dorsal view.

7. Lepadella pterygoida, lateral view.

8. Lepadella pterygoida, cross section of body.

9. Lepadella heterostyla, ventral view; page 552.

10. Lepadella heterostyla, dorsal view.

11. Lepadella heterostyla, lateral view.

12. Lepadella heterostyla, cross section of body.

13. Lepadella heterostyla, cross section through curved wings.

Plate 95.

Fig. 1. Lepadella triptera, ventra. view; page 560.

2. Lepadella triptera, dorsal view.

3. Lepadella triptera, lateral view.

4. Lepadella triptera, cross section of body.

5. Lepadella quinquecostata, ventral view; page 544.

6. Lepadella quinquecostata, dorsal view.

7. Lepadella quinqiiecostata, lateral view.

8. Lepadella quinquecostata, cross section of body.

9. Lepadella imbricata, ventral view; page 556.
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Fig. 10. Lepadella imbricata, lateral view.

11. Lepadella imbricata, cross section of body.

12. Lepadella rhomboides, ventral view; page 557.

13. Lepadella rhomboides, dorsal view.

14. Lepadella rhomboides, lateral view.

15. Lepadella rhomboides, cross section of body.

Plate 96.

Fig. 1. Lepadella rhomboidula, ventral view; page 559.

2. Lepadella rhomboidula, dorsal view.

3. Lepadella rhomboidula, lateral view.

4. Lepadella rhomboidula, cross section of body.

5. Lepadella cristata, ventral ^^ew; page 558.

6. Lepadella cristata, dorsal \'iew.

7. Lepadella cristata, lateral view.

8. Lepadella cristata, lateral view.

9. Lepadella cristata, lateral view.

10. Lepadella cristata, lateral view.

11. Lepadella cristata, lateral view.

12. Lepadella cristata, cross section of body.

Plate 97.

Fig. 1. Lophocharis salpina, lateral view; page 563.

2. Lophocharis salpina. lateral view.

3. Lophocharis salpina, dorsal view.

4. Lophocharis salpina, ventral view.

5. Lophocharis salpina, cross section of body.

6. Lophocharis oxysternon, lateral \dew; page 564.

7. Lophocharis oxysternon, lateral view.

8. Lophocharis oxysternon, dorsal view.

9. Lophocharis oxysternon, ventral view.

10. Lophocharis oxysternon, cross section of body.

11. Lophocharis oxysternori, trophi, lateral view.

12. Lophocharis oxysternon, trophi, ventral view.

13. Lophocharis oxysternon, trophi, frontal view.
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Rotatoria of the Genus Lepadella.

For explanation of plate see page 566.
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Rotatoria of the Genus Lepadella.

For explanation of plate see page 566.
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Rotatoria of the Genus Lepadella.

For explanation of plate see page 566.
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Rotatoria of the Genus Lepadella.

For explanation of plate see pages 566 and 567,
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Rotatoria of the Genus Lepadella.

For explanation of plate see page 567.
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Rotatoria of the Genus Lepadella.

For explanation of plate see page 567.
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Rotatoria of the Genus Lepadella.

For explanation of plate see pages 567 and 568.
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Rotatoria of the Genus Lophocharis.

For explanation of plate see page 568.
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A NEW GENUS AND THREE NEW SPECIES OF PARASITIC
ISOPOD CRUSTACEANS

By W. p. Hay,

Of the Washington (District of Columbia) High Schools.

The three species of bopyridian crustaceans herein described were

collected by the author during the summer of 1915 while making a

study of the decapod crustaceans of the region about Beaufort, North

Carohna, for the United States Bureau of Fisheries. For the facilities

for obtainmg, preser\ang, and studying the animals I have to thank

the Director of the Beaufort Fisheries Biological Station, Mr. S. F.

Hildebrand, and the Commissioner of Fisheries, Dr. Hugh M. Smith.

It is with the permission of the latter that the paper is pubhshed.

PHRYXUS SUBCAUDALIS, new species.

Plate 98, figs. 1 to 6.

Holotypes.—Cat. No. 48367, U.S.N.M., paratypes female and male.

Cat. No. 48368, U.S.N.M., from Onslow Bay, North Carohna, about

20 miles off Beaufort Inlet, on SynaljjJieus longicarjms (Herrick)

;

depth, 10 fathoms; station 8293, United States Fisheries Steamer Fish

Hawk; August, 1915.

Female (Holotype).—Similar in general appearance and structure

to Phryxus ahdominalis Kr0yer, but differing markedly in having five

weU-developed legs on the long side of the body, the second and third

legs only being absent. The expanded epimera of the abdominal seg-

ments are usually shorter and broader than those of P. ahdominalis

and are inclined to be orbicular or even broader than long. The pos-

terior lobe of the broad plate borne by the first leg is longest in it

transverse diameter. The terminal segment of the abdomen tapers

to a point and is not notched at the end.

Male (Paratype) .—Compared with P. ahdominalis the thoracic and

abdominal segments taper more toward their sides, thus giving the

body the appearance of being more loosely articulated, the legs appear

Proceedings U. S. National Museum, Vol. 51—No. 2165.
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to be longer and more slender, and the abdomen is distinctly notched

at the tip and usually shows no indication of its component parts.

A series of over 20 of these crustaceans was obtained from speci-

mens of Synalpheus longicarpus (Herrick) picked out of a large sponge

dredged by the Bureau of Fisheries Steamer Fish Hawk from adepth

of about 10 fathoms. About 5 per cent of the slirimps bore this para-

site and another 5 per cent had a branchial parasite (Synsynella

deformans, new species) . No case was found in which both kinds were

present in the same individual. The parasites attach themselves to

the under surface of the abdomen of their host, to whose swimmerets

they cling with their prehensile feet. So strong is the hold of the

females that unless great care is exercised in removing them their legs

are invariably broken off and left beliind. The ventral surface of the

parasite is uppermost and its head is turned toward the tail of its host.

In addition to the attaclmient by the feet, there appears to be a sort

of pedicel extending from the soft interarticular membrane of the

shrimp to the mouth of the parasite, but it is so completely liidden

that I have not been able to satisfy myself as to its nature. All the

females are apparently mature and are swollen with eggs. About half

of the specimens are accompanied by males, but the latter are not

found on the females as is usual in the parasitic isopods, but are to be

found cHnguig to bases of the swimmerets or the last pair of walking

legs of the host, immediately above the position occupied by their

mate. In one case a small male was found within the egg pouch of a

female; it is much smaller than the free males, its antennae and legs

are much reduced in size, its abdomen is longer, turned to one side

at its extremity and undulate along the margins, and the eyes and

antennules are not discernible. Whether this is merely an immature

male or a complemental male somewhat similar to those described

by Bonnier in Grapsicepoji edwardsii I am unable to determine.

The striking difference between this species and P. ohdominalis is

the presence in the adult female of P. suhcaudalis of five well-developed

legs on the long side of the body. It is stated by Sars that the imma-
ture female of P. ahdominalis has fom- such legs, the last three of

which are reduced at maturity to mere vestiges. It may be that the

small size of the host of P. suhcaudalis has made the parasite so

stunted that it has retained some of its immature characteristics, but

it appears more probable that we are deaUng \\dth a more primitive

species, which retains its ancestral characteristics.

With the exception of Spence Bates's record for the Philippine

Islands, P. ahdominalis has been reported only from locahties much
farther north than Beaufort, and it appears to be most conunon in

Arctic waters. The range of P. suhcaudalis is probably a much more

southern one, for its host belongs to a subfamily the members of which

are practically all tropical and subtropical in their distribution.
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SYNSYNELLA, new genus.

Branchial parasites. Head and first thoracic segment completely-

fused in both sexes. Eyes present. Uropods wanting.

Female.—Body somewhat asymmetrical. First and second tho-

racic segments and first four abdominal segments fused in the middle

region, but free at the sides; last two abdominal segments completely

fused; other segments distinct. Pleopods usually rudimentary but

with indications of being biramous.

Males.—Body symmetrical. Abdominal segments five, all dis-

tinct. Pleopods wanting.

This genus, which probably stands closest to Bopyriscus Richard-

son, differs from all other genera of the family Bopyridae in the com-

plete fusion in both sexes of the first thoracic segment with the head.

This condition, according to Dr. H. Richardson,^ is paralleled in only a

fewisopods, namely in the family Tanaidae, the family Dajidae (males

only), the family Serohdae, and in the species Crahyzos longicaudatus

Spence Bate and Ardurides comutus Studer and the genus StenaseUus

DoUfus. The union of the second thoracic segment with the head

mass, as shown in the female of the present species, is a stiU rarer

condition, being known only in the genus SpJiyrapus Norman and

Stebbing.

Ty2)e of the genus.^Synsynella deformans, new species.

SYNSYNELLA DEFORMANS, new species.

Plate 99, figs. 13 to 18.

Holotype and paratypes.—Female, Cat. No. 48371, U.S.N.M., Cat. No.

48372, U.S.N.M., from Onslow Bay, North Carolina, about 20 miles off

Beaufort Inlet, parasitic on SynalpTieus longicarpus (Herrick) ; depth,

10 fathoms, station 8293, United States Fisheries Steamer Fisli Hawk;
August, 1915.

Female.—Body nearly symmetrical, shghtly longer on one side than

on the other, about two-thii'ds as wide as long. Color entirely wliite

or wliite with a brown area on the dorsal surface. Eyes red. Head
broad, completely consolidated with the first thoracic segment, but a

deep notch on each side continued into a shallow groove indicates its

margins. Second segment fused with the first in the middle, but free

at the sides. The other thoracic segments distinct. Epimeral plates

present on the second, tliird, and fourth segments on both sides of the

body, but smaller on the short side. Ovarian bosses entirely lack-

ing. Abdomen composed of six segments fused together along the

middle fine ; the first four have their outer hah or two-thirds free, the

last two are completely fused; the outer ends of all turn backward

and from front to back are increasingly acute. First lamella of the

marsupium bilobed, those of the two sides approximately ahke in

I Proc. U. S. Nat. Mus., vol. 27, 1903, p. 9.
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size and shape. Maxillipeds consisting of two broad basal articles

obliquely articulated and a minute distal article. Antennae minute,

composed of two short articles and completely concealed beneath the

margin of the head. Pleopods, four pairs of small, rather broad, bi-

lobed plates, growing smaller posteriorly, the last two or three always

rudimentary. Uropods wanting.

Male.—^About one-fourth as long as the female, symmetrical, about

four times as long as wide. Head consolidated with the first thoracic

segment, emarginate in front and with a deep notch on each side in a

line with the small, black eyes. Thoracic segments rather loosely

articulated, their outer ends rounded. Abdomen consisting of five

distinct segments, the first thi-ee large, but diminishing in size back-

ward, the fourth very small and completely immersed in the third, the

fifth a small rounded lobe. Antennae composed of two articles.

Pleopods and uropods wanting. Color white or yellowish, usually

with a minute pigment fleck on each side of some of the thoracic

segments.

A series of over 20 specimens of this species was secured from the

same lot of shrimps as supplied the specimens of Phryxus suhcaudalis.

Tliis parasite lives in the giU chamber, either the right or the left, with

its dorsal surface resting against the gills of its host. A male is inva-

riably found attached to the pleopods of the female close behind the

marsupial chamber.

Among the specimens examined only one female was found with

two pairs of well-developed pleopods. The usual condition was to

have the first pair obscurely biramous, the next pair rather deeply

notched, and the last two pairs much smaller and subquadrate. One
male was found which was considerably broader in proportion to its

length than the others, owing to the reduction of its abdomen to only

three segments. It was clinging to a perfectly normal female.

PSEUDIONE UPOGEBIAE, new species.

Plate 100, figs. 7 to 12.

Holotype.—Cat. No. 48369, U.S.N.M. (female), and paratype from

Beaufort, North Carolina, on Upogebia affinis (Say). Collector, W. P.

Hay, August 17, 1915.

Female (holotype).—Body somewhat asymmetrical, longer than

broad, irregularly ovate. Head small, deeply immersed in the

thorax, with a frontal border the anterior margin of which is sinuately

curved and indistinctly cleft in the center. Antennules of three and

antennae of four articles the last two of which, in each case, project

beyond the frontal border. Thorax with all the segments distract.

Ovarian bosses present on the first four segments. Epimera of first

four segments reduced to narrow ridges external to the ovarian
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bosses, those of the last three segments occupying the entire lateral

margins. Abdominal segments distinct and with the epimera pro-

duced into broad plates which are expanded at the outer end and,

with the exception of the first, have their anterior angle drawn out

into a more or less prominent tooth- The pleopods are five pairs of

elongate, tapering, leaf-shaped, biramous appendages having the

margins produced into a number of thick, finger-like processes, which

stand at right angles to the plane of the appendage both above and

below, giving it the appearance, when viewed from the edge, of being

pinnately branched; there may be eight or nine of these processes

on each margin of both endopodite and exopodite, but those of the

latter branch are reduced in size. The uropods are uniramous and
resemble the endopodite of the pleopods. The incubatory pouch is

formed by five broad, foUaceous plates overlapping in the middle

line; the last four of these plates are approximately alike but the

first is divided into two lobes, an anterior and a posterior, by a broad

fold; the posterior lobe helps to cover the eggs, the anterior lobe

covers the mouthparts and the fold, the margin of which bears

processes similar to those on the pleopods, forms the front boundary
of the egg chamber. MaxHlipeds broad, roughly quadrangular and
divided obliquely into two parts; the anterior inner angle produced
into an unsegmented tip; posterior outer angle curved and pointed.

Male (paratype).—^Much smaller than the female, symmetrical,

about three times as long as broad, with aU the segments of the body
developed and distinct. There is a pair of very small eyes. The
antennules, of three articles, are hidden beneath the margin of the

head. The antennae, of four articles, are partly visible from above.

The legs are aU ahke and prehensile. The lateral portions of aU the

segments of the body are narrowed, the lateral angles tending to be

acummate in the thoracic and rounded in the abdominal regions.

The terminal segment of the abdomen is reduced to a knobhke
structure, nan'ow anteriorly and notched horizontally and vertically

behind.

Six specimens of this isopod, three males and three females, were
obtained from the gill chambers of Upogehia affinis. It resembles

most closely, perhaps, P. furcata Richardson, but differs from it and
aU other American species of the genus in the structure of the pleo-

pods of the female.
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EXPLANATION OF PLATES.

Plate 98.

Fig. 1, a, b, two specimens of Synalphetts longicarpus with the parasite PhryxxLS sub-

caudalis, X4.

2. Phryxus subcaudalis, female, view showing the short side of the body, XIO.

3. Phryxus subcaudalis, female, ventral \'iew, X8.

4. Phryxus subcaudalis, female, dorsal \iew, X8.

5. Phryxus subcaudalis, female, view showing the legs of the long side of the

body, XIO.

6. a, b, c, Phryxus subcaudalis, males, X20; a, c, ventral; b, dorsal view.

Plate 99.

13. a, b, c. Three specimens of Synalpheus longicarpus with the parasite Synsy-

nella deforvians, X4.

14. Synsynella deformans, male, X25, ventral view.

15. Synsynella deformans, male, X25, the one showing the dorsal surface has the

abdomen abnormal.

16. Synsynella deformans, female, ventral view, XIO.

17. Synsynella deformans, female, dorsal view, XIO.

18. Synsynella deformans, male and female, XIO.

Plate 100.

7. Pseudione upogebiae, female, dorsal view, X4.

8. Pseudione upogebiae, female, ventral view, X4.

9. Upogebia affinis with the parasite Pseudione upogebiae, natural size.

10. Pseudione upogebiae, male, dorsal view, XIO.

11. Pseudione upogebiae, male, ventral view, XIO.

12. Pseudione upogebiae, male and female, X4.
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SUMMARY OF THE MOLLUSKS OF THE FAMILY ALECTRI-
ONIDAE OF THE WEST COAST OF AMERICA.

By William Healey Dall,

Honorary Curator of Mollusks, United States National Micseum.

In reviewing the West American Nassas in the United States Na-
tional Museum the following notes were made which may be useful to

students of the West Coast fauna.

It has long since been pointed out that the name Nassa, applied

first by Bolten in 1798 to the shell later named by the brothers Adams
lopas (sertum Lamarck) , could not be used for the different group to

which Lamarck gave the name a year later.

Bolten included the Lamarckian Nassas, typified by Buccinum
arcularia Gmelm, in the second section of his genus Distorsio. If we
regard only the aspect of the shells this arrangement w^as not unjus-

tified by the current ideas of the time.

The different groups of the Lamarckian Nassas grade into one

another so insensibly that it is difficult to award generic rank to any
portion of the genus. However, a practical solution of the difficidty

from a conchological standpomt, pending anatomical researches, is

to use Link's name Arcularia (1807) for the group carrying a heavy
callus about the aperture and a hump on the back of the last whorl,

typified by Buccinum arcularia Gmelin; and for the reticulate spe-

cies with little or no caUus, no hump, and simple or nearly simple

outer lip, Montfort's name Alectrion (1810), typified by Buccinum
papillosum Linnaeus. The numerous sections into which these

groups have been divided, may for the present purpose be ignored.

The name which is masculme may be supposed to have been suggested

by a distant resemblance of the sculpture to the caruncles of a cock's

comb.

Alectrion fossatus Gould, 1850. This is Buccinum elegans of Reeve, 1842, but not

of J. Sowerby, 1814. Its known range is from Vancouver Island south to the

vicinity of Cerros Island, Lower California, and possibly to the Gulf.

Alectrion gramrnatus Dall, new species. Pleistocene of Santa Barbara, Cali-

fornia. About the same size as fossatus, but more regular and compact, with a

uniform sculpture of flat spiral cords separated by narrow channels without

intercalai-y minor spirals. (Cat. No. 101721, U.S.N.M.) There are several older

fossils of this family not included in this list.
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Alectrion (Schizopyga) californianus Conrad, 1856. This is fossata part Gabb,

not of Gould. It has been collected from Drakes Bay, north of San Francisco

to the San Ignacio lagoon, Lower California.

Alectrion perpinguis Hinds, 1844. This is probably the same as Nassa interstriata

Conrad, 1856, from the Santa Barbara Pleistocene, and has even been reported

from the Miocene. Its known range is from Puget Sound to Cerros Island.

Alectrion dentiferus Powys, 1835. Peru and Chile.

Alectrion rubricatus Gould, 1849. Peru and Chile.

Alectrion gayii Kiener, 1834. This is probably exilis Powys, 1835, and obscurus

Hup6 1854. Peru and Chile.

Alectrion planicostatus A. Adams, 1851. Payta, Peru.

Alectrion mendicus Gould, 1850. Nassa woodwardi Forbes, 1850, and gibbsi W.
Cooper, 1857, are synonymous.

The species ranges from Kodiak Island, Alaska, to San Diego, California. It is

reported from the Pliocene and Pleistocene.

Alectrion cooperi Forbes, 1850. Puget Sound and south to San Diego; also Plio-

cene and Pleistocene. I am inclined to think it distinct from viendicus,

though the latter sometimes has a few strong ribs.

Alectrion cerritensis Arnold, 1903. Originally described fiom the Pleistocene of

Los Cerrltos, California. We also have it living from San Pedro to the Gulf of

California. The living specimens are not quite as large as some of the fossils, and

resemble yoimg specimens oifossatus, but are narrower.

Alectrion pagoda Reeve, 1844. This is Bucdnum decussatum Kiener, 1834, but

not of Linnaeus, 1758. Nassa acuta CarfDcnter, 1857, and corpulenta C. B. Adams,

1852, are synonymous. It is known to range from the Gulf of California to Panama.

Alectrion miser Dall, 1908. A rather deep water species, like a coarse, stumpy per-

pinguis, dredged from Acapulco to Panama, and usually eroded.

Alectrion exsarcus Dall, 1908. In deep water off the Galapagos Islands.

Alectrion goniopleura Dall, 1908. With the last.

Alectrion townsendi Dall, 1908. With the two preceding species.

Alectrion tschudii Troschel, 1852. From Cerros Island, Lower California, to Peru.

Alectrion raoestus Hinds, 1844. This was named brunneostoma by Steams in 1893,

and ranges from the Gulf of California to Chile.

Alectrion versicolor C. B. Adams, 1852. It ranges from Magdalena Bay, Lower

California, to Payta, Peru.

Alectrion nodicinctus A. Adams, 1851. This species ranges from San Diego, Cali-

fornia, to Panama and the Galapagos.

Alectrion escalae Philippi, 1860. This extremely pretty little species has been

collected at Antofagasta and Mejillones, Chile.

Alectrion cataUus Dall, 1908. Dredged from off San Miguel Island, California, to

the Gulf of Panama.

Alectrion tnsculptus Carpenter, 1863, not of Cooper, 1888. This elegant species

has been collected from Point Arena, California, to Cerros Island, and also from

the Pleistocene.

Alectrion insculptus, new variety eupleura Dall. In this form the axial ribs,

which in the type are only indicated at the suture, are prolonged over the

periphery of the whorl to the base. It has been collected from San Simeon, Cali-

fornia, to Cerros Island. (Cat. No. 209046, U.S.N.M.)

Alectrion taeniolatus Philippi, 1845. Collected from Acapulco, Mexico, to

Guayaquil and Chile. A small reticulate species, white with two or three

brown snirals. one at the suture.



xo. 2166. WEST AMERICAN ALECTRIONIDAE—BALL. 577
Alectrion Umacina Dall, new species. Shell very email, gUstening, yellowisli

white with flecks of brown, especially one on the anterior angle of the
outer lip; nuclear whorls smooth, three, followed by three and a half sculptured
whorls; axial sculpture of 8 or 10 ribs coronated at the suture and the shoulder,
crossed by two sharp narrow sulci between the sutures and by about six on the
last whorl with three stronger on the base; the ribs are obsolete anteriorly on the
last whorl; outer lip white, strongly varicose, with six or seven internal lirae.
Length, 5.3; diameter, 3 mm. Gulf of California in shallow water. (Cat No
274095, U.S.N.M.)

Alectrion onchodes Dall, new species. A small, short, acute, swollen, evenly
reticulate, whitish shell with a channeled suture, three smooth nuclear and
three reticulate whorls, a heavily thickened outer lip with seven or eight
denticles inside; a smooth labium, subsutural nodule, and short canal. Length,
6 mm.; width, 5; spire, 2.5 mm. (Cat. No. 96827, U.S.N.M.) Collected from
off Cerros Island, Lower California, to Panama.

Alectrion poHstes Dall, new species. Shell rather large, acute, with nine
rounded whorls of which about three are nuclear and smooth, the rest reticu-
late; the axial sculpture stronger, of (on the last whorl about 23) arcuate, similar,
narrow ribs with wider interspaces, crossed between the sutures by six or seven
flattish spirals with narrower channeled interspaces in which as a rule there are
no intercalary threads. The siphonal fasciole is in front of a deep sulcus, the
labial callus is thin and obscurely lirate; the outer lip varicose and internally
Urate, the canal very short. The color is yellowish white. Length, 24; width
15; length of aperture, 12 mm. (Cat. No. 96642, U.S.N.M.) This species has
been dredged from Pana ma Bay to Sechura Bay, Peru, in moderate depths of
water.

Arcularia luteostoma Broderip and Sowerby, 1829. A. xanthostoma Gray, 1839,
IS synonymous. This very distinct species ranges from the Gulf of California
to Chile.

Arcularia tiarula Kiener, 1834. Cape St. Lucas to Panama. This is the whitish,
polished, smooth-backed form with coronated last whorl and brown spots in front
of the suture, which with the two following forms has generally been regarded,
following Cxi-penter, as a variety of tegula. It is certain they are intimately
allied but are geographically of different distribution. This is the southern
form ranging from Cape St. Lucas to Panama.

Arcularia nodulifera Philippi in Carpenter, 1857. This form is strongly spirally
sulcate and ranges from San Diego, California, to the Gulf of California. It is
usually dark gray with a rude surface.

Arcularia tegula Reeve, 1853. This is the large, dark-colored form which ranges
from San Francisco to San Diego, California.

Arcularia crebristriata Cari>enter, 1857 . This form ranges from Mazatlan to Salina
Cruz, Mexico.

Arcularia complanata Powys, 1835. This is the dark form of which the two fol-
lowing may be geographical races. It ranges from Panama to Valparaiso.

Arcularia major Steams, 1894. Larger, yellow brown, apparently quite distinct
from the preceding. Ranges from Panama to the Gulf of California.

Arcularia iodes Dall, new species? Pale violet with darker violet spiral bands and
conspicuous white callus about the mouth. Smaller than vmjor or complanata
(Cat. No. 53946, U.S.N.M.) Gulf of California.

Arcularia scabriuscula Powys, 1835. Nassa stimpsoniana C. B. Adams, 1852, is
synonymous. Ranges from Montijo Bay, Central America, to Panama.

'
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Arcularia exilis Powys, 1835. This is Nassa fontainei Orbigny, 1841, and pana-

mensis Philippi, 1851, not of C. B. Adams, 1852. It ranges from Panama to Peru

and Chile.

Ilyanassa obsoleta Say, 1822. This species has been introduced with "seed"

oysters from the Atlantic coast, and at last accounts was flourishing on the oyster

beds in San Francisco Bay.

The only recorded recent species from this region of which I have

not seen specimens and which are not contained in the collection of

the United States National Museum are Arcularia paposana Philippi,

1860, from Paposo, Chile; festiva Powys, 1835, Panama to Guaya-

quil; and sparta Marrat, 1897, from the " west coast of South America."

The following forms near to or usually associated with the Nassas,

may not improperly be included here:

Genus PHOS Montfort, 1810.

Phos cocosensis Dall, 1896. Gulf of Panama, Cocos Island. (Gulf of California?)

Phos crassus Hinds, 1844. Lower California and the Gulf of California.

Phos chelonia Dall, new species. Shell very similar in general appearance and

size to P. varicosus Gould, having similar whitish varices, about three or four

to a whorl, but differing by ha\T.ng the whorls appressed to the suture, not deeply

impressed, and in having a nuclear shell of five or six whorls, deeply spirally sul-

cate instead of a nearly smooth one of three and a half whorls. The color of the

present species is pale yellowish with a tinge of brown, as in vaiicostis, which also

has narrower and more numerous ribs between the varices. (Cat. No. 194961,

U.S.N.M.) Dredged at the Galapagos Islands in 40 fathoms.

Phos altematus Dall, new species. Shell resembling P. cancellatus in a general

way, but without the nodose-prickly sculpture. WTiorls six with two or three

nuclear turns in atldition. Suture distinct, not deep, spire about as long as

the aperture; sculpture of narrow, nearly straight, axial ribs with wider interspaces,

about 22 on the last whorl, extending to the base; these are overridden by (be-

tween the sutures five) flattened, straplike spirals, with narrower channeled

interspaces, in which are two or three very fine distinct spiral threads. The
intersections are not nodulous, though the spirals are undulated where they

cross the ribs. The outer lip is hardly thickened, not varicose but lirate within,

the pillar simple with a sharp basal fold. Length, 26; width, 12 mm. (Cat. No.

212110, U.S.N.M.) This species like most of the others is occasionally banded

with brown. The specimens examined are from the Gulf of California.

Phos mexicanus Dall, new species. Shell small, slender, not unlike P. articu-

latus Hinds, but without the articulations; with only 10 ribs on the last whorl

instead of 14; with eight or nine whorls; the suture appressed, the spiral sculpture

of flattish threads, larger and flatter on the base; between sutures two or three

spirals more prominent than the rest and swollen where they pass over the axial

ribs; aperture simple, lips not callous, pillar without a keel anteriorly; the canal

short, the siphonal notch deep. Length, 23; diameter, 8.5; length of last whorl,

13 mm. (Cat. No. 212111, U.S.N.M.) Ranges from Cape St. Lucas to Panama.

Phos minusculus Dall, new species. Shell very small and thin, with about six

whorls -^vithout the nucleus; whorls rounded, suture distinct, with two undu-

lated spiral threads in front of it, and in front of them six flattened threads with

wider channelled interspaces between the sutures on the penultimate whorl;

these are not swollen when they cross the ribs, of which on the last whorl there

are 14, with wider interspaces; there are no intercalary spirals; outer lip slightly
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varicose, with about 10 short internal lirae; labium smooth with no subsutural

callus and no anterior keel on the pillar. Length, 12; diameter, 5; length of last

whorl, 8 mm. (Cat. No. 122775, U.S.N.M.) Dredged in Panama Bay in 26 to

47 fathoms. This is the smallest species so far on record.

Genus NASSARINA Dall, 1889.

Nassarina solida Dall, new species. Shell small, solid, strongly sculptured, short-

fusiform, dark brown, with white spots on the ribs in front of the periphery

on the last whorl; there are about six rapidly increasing sculptured and three

smooth nuclear whorls; sculpture of seven strong rounded axial ribs, obsolete on
the base, overrun by, between the sutures, three very strong spiral cords, the most
prominent pair being peripheral; the other, just in front of the appressed suture

becomes obsolete on the last whorl; the whorl slightly in front of the latter cord is

constricted, the constriction corresponding to a prominent callosity, or nodule on
the inside of the outer lip; the entire surface is also covered by very fine uniform

sharp spiral threads; the canal is short and slightly directed to the right; the aper-

ture is small, the labium with a thin coarsely Urate callus and a large subsutural

callosity; the outer lip beside the nodosity above referred to has five well-devel-

oped denticles and is internally thickened but not varicose. Length, 12; diam-

eter, 6; length of aperture including the canal, 5 mm. Near La Paz, Gulf of Cali-

fornia, in 8 fathoms. (Cat. No. 274095, U.S.N.M.)

Genus HINDSIA Adams, 1853.

Hindsia perideris Dall, 1910. Gulf of California, near La Paz.

Genus NORTfflA Gray, 1847.

Northia northiae Gray, 1833.

This is Buccinum serratum Dufresne, in Kiener, 1834, not of Brocchi, 1814; and

B. pristis Deshayes, 1844. It ranges from the Gulf of California to Guayaquil.

In the proceedings of the United States National Museum, volume

26, page 350, I called attention to the fact that no species of Gouldia

was yet known from the Pacific coast. Since then the supposed defi-

ciency has been supplied by the discovery among some unworked

small shells from the Gulf of California of a new species of that genus.

Genus GOULDIA C. B. Adams, 1847.

Gouldia californica Dall, new species. Shell small, thin, white, with touches

of brown along the dorsal border, ovate-triangular, the anterior lateral tooth

large and prominent, the pallial line hardly sinuated; sculpture reticulate, the

concentric sculpture more prominent in the middle of the disk, the radial toward

the ends of the valves; the inner valve margins smooth. Length, 6; height,

5.5; diameter, 3 mm.
Gulf of California near La Paz, in 21 fathoms. (Cat. No. 211736, U.S.N.M.)

This is a smaller and frailer species than either of those of the Atlantic coast.
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DESCRIPTIONS OF SEVEN NEW SPECIES OF RED SPIDERS.

By E. A. McGregor,

Of the Bureau of Entomology , United States Department of Agriculture.

Six species of Tetranychus and one of Tetranychina are herein de-

scribed for the first time. Two of these from South America and five

from North America are of some economic importance. One discolors

the leaves of American holly, one injures at times the appearance of

the beautiful western white oak, and one saps the vitality of the large

huckleberry of the Cascade region.

TETRANYCHUS PERUUNUS, new species.

Color, translucent yellowish green. Eyes (in mounted material)

clear, directly over front margin of coxae II. Dorsal bristles, 24 in

number, not arising from tubercles, for the most part very short and
weak, distributed on dorsal aspect of body in about the usual arrange-

ment. Body of female rhombic-ovate, widest across hind margin of

cephalothorax, which is slightly emarginate in front; male cuneate-

pentagonal, widest across hind margin of cephalothorax, which is

truncate in front, abdomen tapering to acute point posteriorly.

Mandibular plate considerably more than twice as long as broad,

margins subparallel, with a very distinct anterior emargination.

"Thumb" of palpus very short in proportion to its width, bearing at

its tip a relatively large, subconical ''finger," whose base is half as

wide as tip of "thumb," length of "thumb" and terminal "finger"

together equaling width of "thumb. " On its rather truncate tip, on
opposite sides of the "finger," are two stout spines or pseudo-fingers

(not much thicker than hairs) ; on upper side, about one-third to

base, is a small "finger," and between this and base are two short

hairs, the distal-most one of which appears to arise adjacent to the

small "finger." The claw on the penultimate joint reaches far beyond
the middle of the "thumb;" a hair arises laterally from the center of

the " thumb," and another from a similar position on the penultimate

joint. The legs are unusually short, in the female distinctly less

than the width of the body, in the male barely exceeding the width

of body. Femur I considerably less than twice as long as wide, about

half again as long as tarsus I. Tibia I just equaling patella I, which
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barely equals trochanter I. Tip of tarsus bears a stout, sickle-shaped

claw, which is uncleft to its tip; arising from the under face of this

claw, near its base, are six weak spines, which are less than one-

fourth the length of the main claw. The usual series of four capitate

hairs arise by the sides of the base of the claw from the tip of the

short onychiimi. The egg is unknown to the writer.

Type.—Cat. No. 20164, U.S.N.M.

The type material was collected by Mr. E. W. Rust "along the line

of the Ferrocarril Central del Peru near La Legua (between Lima
and Callao), Peru, South America, January, 1913, from the under-

side of willow {Salix, species) leaves." The species is somewhat
intermediate between T. hicolor Banks and T. yothersi McGregor,

but is in no wise closely allied to either species.

Notes.—An ample series of measurements of mounted materia

in fair condition have yielded the following averages for adults of

both sexes.

Sex.
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median line near hind margin of abdomen. Body of female ovate,

widest across front region of abdomen, slightly obese for the size of

legs; cepahalothorax rather evenly roimded anteriorly with a sUght
truncate border overlying the palpi; male elongate-sagitate in out-

line, legs conspicuously long for size of body. Mandibular plate

sUghtly over half as wide as long, tapering gradually forward, with
almost no emargination anteriorly. "Thumb" of palpus subcylin-

drical, beUing considerably at base, upper surface indented near cen-

tral point; tip of "thumb" bearing three "fingers," one at inferior

angle conical and three times as long as thick, one at superior angle

slender and eight times as long as thick; a slender "finger" between
these at inner angle which in size is intermediate between them. A
reduced "finger" and a slender spine arise side by side from the

indentation of the upper side of "thumb"; a hair arises latero-ven-

trally from near base of "thumb." The claw of the penultimate
joint reaches to the subbasal "finger. " Legs of female are of average
length, barely less than that of body; those of male are shghtly

more than half again as long as body. Femur nearly five times as

long as thick, from three-quarters again to twice as long as tarsus.

Tibia about a quarter again as long as patella, which is two and a
half times as long as trochanter. Kelative length of joints are

as follows: Coxa, 6; trochanter, 4; femur, 15; patella, 10.3; tibia,

12.7; tarsus, 8.5. Tip of tarsus not provided with a claw. The
usual series of foiu" capitate hairs arise from the end of the onychium.

Type.—C&t. No. 20170, U.S.N.M.

The type material from Mira Flores Station, Departmento of Piura,

Hacienda "San Jacinto," Peru, South America, October 15, 1912,

on papaya (Carica papaya). Collected by Mr. E. W. Rust. Allied

to T. latus of Europe, but closest to T. hanksi McGregor, from which
it may be distinguished as follows

:

T. hanksi: Body widest across middle of cephalothorax ; length

of body of male barely exceeding width; 18 spatulate-serrate hairs

comprise the dorsal series of epidermal appendages; palpal "thumb"
with a single terminal "finger;" mandibular plate distinctly emar-
ginate.

T. rusti: Body widest across anterior region of abdomen; length of

body of male two-thirds again as long as wide; 26 slightly serrate rod-

like hairs comprise the dorsal series of epidermal appendages; palpal

"thumb" with three terminal "fingers;" mandibular plate not
clearly emarginate.

Notes.—^Mr. Rust writes that

—

A bad infestation injures the large, tender leaves of the papaya in much the same
way that cotton is injured by T. bimaculatus. Very abundant, feeding on the upper
sides of medium-aged leaves, but very little web was seen. In short the species in
life behaves and appears so much like T. bimaculatits that I supposed from a super-
ficial examination that they were one and the same. In color, like T. bimaculatits,
ranging from yellowish and greenish to red. No predaceous species were noted.
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An ample series of measurements of individuals of this species have

yielded the following averages

:

Sex.
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about continuous with the inner lobe, but bends shghtly downward,
then extending backward as a straight, slender spur, terminating in a

very sharp point.

Type.—Cut. No. 20165, U.S.N.M.

The type material is from the south slope of Mount Hood, Oregon,

above Government Camp, at an altitude of 6,000 feet, August 23,

1915, from underside of leaves of large-berried huckleberry (Vac-

cinium, species). Considerable discoloration and dropping of leaves

accompanies the mite's activities. The species is rather close to T.

oregonensis, described herein, but is readily distinguished from the

latter through the marked differences in the form of the penis and
collar trachea. As far as we know this estabhshes a record for alti-

tude for a red spider species.

TETRANYCHUS OREGONENSIS, new species.

Color, straw-color or pale yellowish amber; lateral spots lacking

or very inconspicous. Eyes pale, a single one on either side near

base of subfrontal bristles. Legs and palpi paler than body. Dorsal

bristles, 26, in four rows, plumose, pale, longest bristle (subfrontal)

equal to half the breadth of body. Body elhptic-ovate, 0.304 nun.

long by 0.142 mm. wide; vertical thickness of body greatly reduced.

"Thumb" of palpus very short, nearly half again as wide as long,

bearing at its tip a fairly ample "finger," whose base, however, is

shghtly more than one-third the width of "thumb" at tip. On its

upper distal corner are two pseudo-fingers; on upper side hardly
midway to base is a very small "finger" or sensiUa, and between
this and base are two short hairs; a hair arises latero-ventrally from
the center of the "thumb." The claw on the penultimate joint

reaches to the dorsal "finger." The spur on the second joint of the

male palpus is rather long and tack-like. The legs are rather short,

about three-fourths the length of body. Femur hardly twice as

long as wide, equaling the tarsus; tibia one-fourth longer than patella,

which barely surpasses the trochanter in length. Relative length of

joints as follows: Trochanter, 10; femiu*, 21; patella, 11; tibia, 14;

tarsus, 21. Tip of tarsus bears a claw, which is strongly bent below
its middle; the portion beyond this point is cleft into six nearly

straight claw divisions, the two inner of which are somewhat stronger

than the others. The usual series of four capitate hairs arise by the

sides of the claw base. Collar trachea of novel type; runs backward
and downward as a straight even-cahbred tube, and then bends
sharply upward into a short wide chamber, the two arms making an
angle with one another of less than 90°. In the one rather poor male
specimen the penis shaft appears to taper gradually to a strong,

unbarbed hook.

Type.—Cat. No. 20166, U.S.N.M.
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The type material is from Portland, Oregon, September 2, 1915,

from wild cherry (Prunus, species), collected by the author. The

species is nearest T. monticolus, herein described, from which it is

readily separable through the collar trachea and penis characters.

TETRANYCHUS WILLAMETTEI, new species.

Color, pale lemon-yellow. Eyes single on each side. Legs and

palpi, pale color. Dorsal bristles not arismg from tubercles. Body
of female eUiptical, four-fifths again as long as broad, widest between

legs III; length, 0.25 mm.; breadth, 0,14 mm. Bristles, about 22,

in four dorsal rows, the longest about half the width of the body.

Mandibular plate with parallel sides, 2| as long as broad, rounded at

tip with no emargination visible. "Thumb" of palpus of very unus-

ual form—semispherical or subcorneal, bearing at its tip a very

slender, long " finger" ; on its upper side near apex are two pin-shaped

pseudo-fingers, and on same side about midway to base is a "finger"

shorter and even thinner than terminal "finger;" between this and

base are two slender hairs a trifle longer than subbasal "finger"; a

slender hair arises latero-ventraUy one-third the distance from tip to

base of " thumb." The claw on the penultimate joint does not reach

to subbasal "finger." The legs are rather short; forelegs about four-

fifths the length of body. Femur about two and one-half times as

long as thick, barely longer than the tarsus; tibia, and patella equal.

Tip of tarsus bears a claw which is rather strongly bent near base and

only slightly arched for the rest of its lentgh; it appears to be uncleft

for over half its length, and then divided into six closely appressed

spines. The usual series of four capitate (tenent) hairs arise in pairs

by the sides of the claw base. The coUar trachea, opening medially

in a pore, runs first downward and backward, then upward and

backward, and then upward and shghtly forward. It is of nearly even

caHber throughout, but gradually enlarges a trifle toward the hind

end. Viewed as a whole it is very nearly sickle-shaped. The penis

is simple in structure, the shaft being very gradually attenuated to

an extremely sharp point; it is very shghtly bent just distad to the

middle, but is generally straight.

Type.—C&t. No. 20169, U.S.N.M.

The type material is from Oregon City, Oregon, August 22, 1915,

from the leaves of the white oak (Quercus lohata), collected by the

author. The presence of this species on oaks is revealed from a dis-

tance through the rusty appearance. The species appears to be

quite aberrant, but finds its nearest ally, perhaps, in NeotetranycJius

rubi of Trag&rdh.
TETRANYCHUS ILICIS, new species.

Color, from ferruginous to reddish-brown, with a pale pink area

embracing central portion of the cephalothorax; darker than most

red spider species. Eyes conspicuous, carmine. Dorsal bristles
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colorless, arising from rather prominent tubercles, densely clothed

with distally pointing barbules; subfrontal bristle one-fourth again

as long as frontal one. Body rotund-eUiptical; male much less

rotund, narrowed backward. Bristles about 22 m four rows, in

length averaging about five-sevenths the width of body. Mandibu-
lar plate three-fourths again as long as wide, narrowed somewhat
anteriorly to a rounded tip, which is distinctly emarginate in the

female. Palpi pale pink, Uke cephalothorax. ''Thumb" of palpus

not greatly shortened axially, the thickness at middle being about

nine-tenths of its length, bearing at its tip a slightly clavate "finger,"

whose base is less than half as wide as the tip of the " thumb ;" on its

upper distal corner are two spine-Hke pseudo-fingers; on upper side

almost midway to base is a greatly reduced "finger," about one-

fourth as thick as the terminal "finger," and between this and base

are two short stout hairs rather similar to the pseudo-fingers. A
hair, similar to the upper basal one, arises laterally from the center

of the " thumb." The claw of the penultimate joint reaches just be-

yond the dorsal "finger." The legs are pale amber-color, not quite

as long as width of body. Femur three and one-half times as long

as wide, somewhat exceeding tarsus. Tibia nearly a third longer

than patella, which is nearly twice the length of the trochanter. Tip

of tarsus bears a stout claw, which is sickle-shaped; six weak spines

arise perpendicularly from the claw a short distance from its base.

The usual series of four capitate hairs are present, two on each side

fusing to form a swollen pedicel which are set on the onychium on

either side of the main claw base. Relative lengths of leg joints as

follows: Coxa, 15; trochanter, 7; femur, 26; patella, 12; tibia, 15;

tarsus, 23. The coUar trachea, opening medially in a pore, runs

downward in an almost straight line and just above the ventral end
bends sharply backward and expands into an eUiptical chamber,

which is twice the cahber of the Unear portion.

Penis appears to be about intermediate between the T. telarius

type (as figured by Ewing) and that of T. monticolus (herein figured)

;

the inner lobe appears to be longer than the shaft proper, rodlike,

and somewhat slender; a well-developed basilar lobe occurs dor-

sally; the shaft is comparatively short and thick and bends abruptly

downward and slightly forward to form the stout hook, which ter-

minates in a rather straight, unbarbed, very sharp spur. The egg

is slightly depressed globose and bears a stalk which about equals the

height of the egg.

Type.—C&t. No. 20167, U.S.N.M.

The type material is from Batesburg, South Carolina, January 6,

1916, from the upper and under sides of American holly leaves (Rex

opaca), collected by Mr. F. L. McDonough and the author. The
species is in the group comprising T. pilosus Canestriiii and Fanzago,
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T. ununguis Jacobs, both of Europe, and T. yothersi McGregor, of

America. The present species also bears some likeness to Tragardh's

genus ScTiizotetranychus in the presence of two main divisions of the

tarsal claw.
TETRANYCHINA MACDONOUGHI, new species.

Color, bright ferruginous to orange red. Dorsal cuticular appen-

dages, 26, arising from very prominent tubercles, arranged as follows:

Two frontals, 2 subfrontals, 5 on each side along the lateral margins of

the abdomen, 8 grouped on the hind region of abdomen, and 4 near

the center of abdomen. Each appendage is rather filiform, appressed

plumose, slightly thicker at tip than at base, tinged with red. Body

elliptical, widest equatorially; cephalothorax truncate in front;

abdomen rounded behind. Mandibular plate with sides arching to a

narrow, unemarginated tip. Palpi stout, bearing in all eight spines;

"Thumb" of palpus three times as long as thick, bearing two spines

at tip, two dorsally and one ventrally; claw of penultimate joint

reaching two-thirds distance to tip of "thumb." Legs I of female

almost two and a half times the length of body; tibia I a trifle over

one-third the length of entire leg; tarsi I slightly swollen immediately

behind tip; tarsus on its tip bears a single claw, which is nearly

straight for two-thirds its length and is then bent to form a short

hook; the claw is plumose, bearing 11 pairs of capitate spines. Aris-

ing from the onychium by the sides of the claw base (much as in the

case of Tetranychus) are the four tenent hairs, the two on each side

imited at base into a swollen pedicel. Comparative length of seg-

ments of leg I of female as follows: trochanter, 4; femur, 35; patella,

5; tibia, 36; tarsus, 16. Leg I of male three times the length of body.

Type.—C&t. No. 20168, U.S.N.M.

The type material was collected by Mr. F. L. McDonough at

Quincy, Florida, June 5, 1915, on the underside of leaves of Oxalis

stricta. The species is probably closest to TetranycJiina (NeopJiil-

lohius) harti of Ewing, but is easily separable from the latter as

follows:

T. macdonoughi: Body, 0.43 mm. by 0.35 mm.; dorsal bristles

enlarged toward end; differently distributed (from that of T. harti):

tarsi I somewhat swollen at end; palpus bears eight bristles.

T. harti: Body, 0.64 mm. by 0.44 mm.; dorsal bristles accuminate

to tip; none of leg joints swollen; palpus bears six bristles.

Mr. McDonough says that the species is gregarious, living in small

colonies, just as is the case with red spiders, and that the effect on

the leaves is exactly similar to the work of red spiders.
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EXPLANATION OF PLATES.

[Drawings by the author.[

Plate 101.

Tetranydius peruvianus.

Fig. 1. Female, dorsal view.

2. Male, dorsal view (bristles not shown).

3. Left eye, seen from above.

4. Mandibular plate, showing normal extrusion from cephalothorax.

5. Left foreleg, seen from above.

6. Extremity of left palpus (viewed from outside), showing "thiunb," "fingers,"

claw, and other appendages.

7. Tarsal appendages (lateral view), showing onychimn, claw, and tenent hairs.

Figures 3, 4, 6, and 7 were drawn with oil-immersion lens and camera lucida. In

figures 1 and 2 the legs are shown foreshortened through lack of uncontracted specimena,

Plate 102.

Tetranydius rusti.

Fig. 1. Male, dorsal view, bristles not drawn.

2. Mandibular plate, showing also stylets and spina.

3. Profile view of typical dorsal appendage.

4. Tarsal appendages (lateral view), showing onychium, terminal protruber-

ances, and tenent hairs.

5. Extremity of left palpus (viewed from inside), showing "thumb," "fingers,"

claw, and other appendages.

6. Female, dorsal view.

Figm-es 2, 3, 4, and 5 were drawn with oil-immersion lens and camera lucida.

Plate 103.

Tetranychus monticolus.

Fig. 1. Pern's, lateral view.

2. Collar trachea, from right side.

3. Tarsal appendages of leg II of female (lateral view), showing onychium, claw,

and tenent hairs.

4. Tarsal appendages of male (lateral view).

5. End of right palpus (viewed from outside), showing "thvmib," "fingers,"

claw, and other appendages.

6. Frontal and subfrontal bristles and eye of right side (viewed dorsally).

Figiu-es 1, 2, 3, 4, and 5 were drawn with oil-immersion lens and camera lucida.

Plate 104.

Tetranychus oregonensis.

Fig. 1. Collar trachea, from right side.

2. Right leg I, from outside.

3. Profile view of adult female.

4. Extremity of right palpus (viewed from outside), showing "thumb," "fin-

gers," claw, and hairs.

5. Tarsal appendages (lateral view) showing onychium, claw, and tenent hairs.

Figures 1, 4, and 5 were drawn with oil-immersion lens and camera lucida.
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Plate 105.

Tretranychus willamettei.

Fig. 1. Penis, lateral view (owing to the opaqueneas of body the innermost portion of

penis was not clearly revealed).

2. Right eye and basal portion of subfrontal bristle, from above.

3. Tarsal extremity, dorsal view.

4. Collar trachea (viewed from right side).

5. Tarsal appendages (lateral view), showing onychium, claw, and tenent hairs.

6. Extremity of right palpus (\dewed from outside) showing "thumb," "fingers,"

claw, and hairs.

Figures 1, 2, 3, 4, 5, and 6 drawn with oil-immersion lens and camera lucida,

Plate 106.

Tetranychus ilicis.

Fig. 1. Right leg I, ventral view.

2. Tarsal appendages (lateral view), showing onychium, claw, and tenent haira

(on Chinaberry from Florida).

3. Frontal and subfrontal bristles (frontal bristle shown only in part).

4. Tarsal appendages (lateral view), showing onychium, claw, and tenent haira

(on holly

—

Ilex opaca).

5. Three of dorsal bristles, showing attachment in tubercles.

6. Extremity of right palpus (viewed from outside), showing "thumb," "fin-

gers," claw, and hairs.

7. Collar trachea, from right side.

Figures 2, 4, 6, and 7 drawn with oil-immersion lens and camera lucida.

Plate 107.

Tetranychina rruicdonoughi.

Fig. 1. Right palpus from outside, showing "thumb," "thumb" spines, claw, and

other appendages (lateral view).

2. Extremity of tarsus, showing claw and its plumose arrangement, onychium,

and tenent hairs.

3. Female (dorsal view), showing leg stumps and dorsal appendages.

4. Extremity of tarsus (ventral view), showing onychium, plumose claw, and

tenent hairs.

5. Female (lateral view), showing left foreleg, dorsal and ventral appendages.

Figures 1,2, and 4 drawn with oil-immersion lens and camera lucida.
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PARAPHERNALIA OF A KOREAN SORCERESS IN UNITED
STATES NATIONAL MUSELM.

By I. M. Casanowicz,

Assistant Curator, Division of Old World Archeology, United States National Museum.

INTRODUCTION.

The collection described in this paper consists of paraphernaha of

a Korean sorceress or exorcist employed in the exercise of her callino-.

The various articles were acquired by the Ignited States National
Museum in 1896 through the agency of the late Hon. W. W. Rock-
hill, formerly envoy extraordinary and minister plenipotentiary of

the United States to China. It is at present installed in the Section
of Historic Rehgions in the old building of the Museum.

THE RELIGION OF KOREA.'

The earhest reUgion of the Koreans was veiy probably like that of

most primitive peoples, some species of animism, consisting in the
worship of the powers and elements of nature conceived as spirits.

In 372 A. D. Buddhism v/as introduced into Korea from China,
which by the middle of the sixth century was fully established, and
for three centuries, from the tenth to the fourteenth, was the dominant
rehgion of Korea, exercising also great political influence. With the
accession of the last reigning dynasty of Korea (the Ni Taijo) Budd-
hism fell into disgrace and Confucianism was established as the
official cult. Confucian ethics are still the basis of morality and the
social order. Ancestor worship is also universal. It is however,
shamanism, which is the belief in a host of inferior deities or spirits,

for the greater part malevolent, who determine the fortunes of life,

and are to be appeased or coerced by means of spells or incantations
and offerings—a survival of the primitive animism, that dominates
the broad masses of Korea. To the Korean the world is populous

• It is to bs remembered,with regard to the statements made in the following pages, that what was true
in Korea yesterday may not be true to-day or will not be true to-morrow. Things and conditions are now
changing in the "immovable east," and it may be assumed that the present political and social status of
Korea, as part of the empire of Japan, is also exercising a modifying influence on the religious views and
practices of the people.

Proceedings U. S. National Museum. Vol. 51-No. 2168.
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with active and malevolent beings who are ready at any moment to

fall upon him in wrath. "If he goes among the mountains, they are

there; if he goes into his inner room, they are there; if he travels to the

remotest corner of the earth, they will follow him."^ They haunt

every tree, mountain, watercourse; they are on every roof, ceiling,

fireplace, and beam; they fill the chimney, the living room, and the

kitchen; they waylay the traveler on the road; in short, they are

everywhere. To their influence the Korean attributes every ill by
which he may be afflicted, bad luck in any transaction, official male-

volence, loss of power or position, and especially sickness, whether

sudden or prolonged.

The countless legions of spirits which populate the earth, the

clouds, and the air, and are lurking everywhere, may be divided accord-

ing to their attitude to man, into two main classes: (1) Demons
in the proper sense—that is, self-existent spirits whose designs are

always mahcious, and spirits of departed persons, who died in poverty

and distress and are now naked, hungry, and shivering vagrants, and

therefore inflict calamities on the living who neglect to supply their

wants; and (2) spirits whose natures are partly kindly, and ghosts of

prosperous and good people. But even these are easily offended and

act with extraordinary capriciousness.^

EXORCISTS AND SORCERERS.

There are two classes of shamans ^ or sorcerei*s in Korea : The Pansu

and the Mutang. They do not constitute an order, nor are they

linked by a common organization, but are nevertheless practically

recognized as a sort of priesthood, inasmuch as they are the mediators

and intercessors between the spirits and the people. The word Pansu

is composed of fan, "to decide," and su, "destiny," which designate

the bearer of the name as a "fortune-teller." But this describes the

office of the Pansu only in part. Mutang is also made up of two parts,

mu, "to deceive," and tang, "company." The individual is some-

times called m.u-nyu "deceiving woman." So that Mutang may be

1 H. B. Hiilbert, The Passing of Korea, New York, 1906, p. 408.

2 The belief in the possibility of the reappearance of the ghost or specter of the dead, either by being raised

from the nether-world by a sorcerer or sorceress (comp. i Samuel xxviii, 11 ff.), or returning on its own
accord, with the power of inflicting harm on the living, was also general among the ancient Semites and
Egyptiiins, and is still in vogue in the East. Especially were and are still dreaded the spirits of such as

died a premature or violent death or who had not received the requisite fimerary rites and offerings. Com-
pare Morris Jastrow, Die Religion Babyloniens und Assyriens, Giessen, 1905, vol. 1, pp. 358, 372; R. Camp-
bell Thompson, Semitic Magic, Its Origin and Development, London, 1905, pp. 2, 7, 18, 93; A. E. W. Budge,

P^gyptian Magic, London, 1901, p. 219; Oeorg Steindorff, The Religion of the Ancient Egyptians, New York,

1905, p. 119; James Henry Breasted, Development of Religion and Thought in Ancient Egypt, New
York, 1912, p. 192; T. Canaan, Aberglaube und Volksmedizin im Lande der Bibel (Abhandlungen des

Hamburpishen Kolonialinstituts, vol. 20, Hamburg, 1914, p. 11). In like manner was it believed that

the sorcerers by their exorcisms could "lay" such perturbed spirits.

3 " Shaman may be applied to all persons, male or female, whose profession is to have direct dealings with

demons and to possess the power of securing their good will and averting their malignant influences by var-

rious magical rites, charms, and incantations, to cure diseases by exorcisms, to predict future events,and to

interpret dreams."—I. B. Bishop, Korea and Her Neighbors, p. 401.
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rendered, "deceiving crowd," or "bad lot." The office of the Pansu
is restricted to blind men, perhaps owmg to the common belief among
prunitive peoples that those who have been deprived of physical
sight have been given an mner spiritual vision. The Mutang is

always a woman, generally from the lower classes and of bad repute,
and her calling is considered the very lowest m the social scale.

While the Pansu is, as it were, born or made by dint of his loss of
eyesight, the Mutang enters upon her office in consequence of a
"supernatural call," consistmg m the assurance of demoniacal pos-
session, the demon being supposed to have become her double and to
have superimposed his personality upon hers. The "possession"
is often accompanied by hysterical and jmthological symptoms. The
spirit may seize any woman, maid or wife, rich or poor, plebeian or
patrician, and compel her to serve him, and on receiving the "call of
the spirit" a woman will break every tie of custom and relationship,

leave home and family to become henceforth a social outcast, so that
she is not even allowed to live within the city walls. But notwith-
standmg her low social status, her services are m constant demand.
"In traveling through the country, the mutang or sorceress is con-
stantly to be seen going through the various musical and dancing per-
formances m the midst of a crowd in front of a house where there is

sickness.'
'

* And at th e close of the nineteenth century the fees annually
paid in Korea to the sorcerers were estimated at S750,000.2

RELATION OF THE PANSU AND MUTANG TO THE SPIRITS.

The Pansu acts as master of the spirits, havmg gained by his potent
formulas and ritual an ascendency over them. By his spells he can
direct them, drive them out, and even bmy them. The Mutang is

supposed to be able to influence them through her friendship with
them. She has to pray to them and to coax them to go. By her
performances she puts herseh en rapport with the spirits and is able to
ascertain their will and to name the ransom for which they will
release the victim who is under torment.

FUNCTIONS OF THE PANSU.

While m practice the functions of the Pansu and the Mutang largely
overlap, so that at times the one may be called to perform the serv-
ices of the other, theoretically they hold two disthact fields in the
domam of the spirits, correspondmg to their different attitudes to the
spirits.

The services of the Pansu may be comprised under two general
heads: (1) Divination (clium), find (2) exorcism (kyung). The former
occupies by far the larger part of his energies. In his capacity as

1 1. B. Bishop, Korea and Her Neighbors, p. 400.

2 Encyclopaedia Britannica, ed. 11, vol. 15, p. 911.

-Proc.N.M.vol.51—16 3S
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fortune toller and clairvoyant he is consulted for all imaginable rela-

tions of life—whether, for instance, an offender will escape punishment,

or a deservmg man will be rewarded, what will happen during the

day, the week, the month, and up to the point of death; what was

one's condition m a former state of existence ; how to recover a lost

article; what is the condition of a distant friend or relation; whether

a tree may be cut down or not (because of the spuit's mhabiting it)

;

whether a dream that one has had augui-s good or evil; when one is

to marry in order to secure happmess; when a son will be born;

whethera woman should give birth to a child m her own house or go

to some other place until the child is born, and the like.

For obtauimg his answers the Pansu employs three systems of

divination: (1) Dice boxes {san-tong, "number box"); (2) corns (ton-

iun, "money divmation"), and (3) Chinese characters (cTmUc-chum,

'

' book divmation "

)

For the dice-box divination, also called tortoise divination, because

the box was formerly in shape of a tortoise,' a box contaming eight

small metal rods or bamboo splmters, having in order from one to

eight notches. The Pansu makes three throws of one rod or splmter

each, and from the combination of the notches on them he works out

the answer to the question. In the money divmation three coins out

of four which he holds in his hand are thrown in the same manner as

in the preceding method, and the combmation of the characters on

them yield the supposed answer; while for the book divination (the

highest form), he learns the hour, day, month, and year of the birth of

the inquirer, and from the Chinese characters which depict these four

dates ho determines the answer. The responses are given in an

enigmatic poetical formula which is capable of a double meanmg,

like the Delphic oracles of yore.

The performance of exorcism by a Pansu is described in The Korea

Review ^ as follows

:

The Pansu comes into the presence of the afflicted and food is laid out as for a feast.

The Pansu invites the various spirits to come and feast, such as the house spirit, the

kitchen spirit, the door spirit. He orders them to go and invite to the feast the evil

spirit that has caused the disease, and if he will not come, to call upon the master

spirit to compel him to come. When he arrives the Pansu bids him eat and then leave

the place and cease to torment the patient. If he consents, the fight is over, but he

probably will not submit so easily, in which case the Pansu gets out the book,
'

' Thoughts

on the works of the Jade Emperor in Heaven," and chants a stave or two. The mystic

power of the book paralyses the imp, and he is seized and imprisoned in a stone bottle

and securely corked down. In some cases he is able to buret the bottle, and then he

will be invited again to a feast and subdued by the book. He is then put into a bot-

tle, but this time the cork is made of peach wood which has a peculiar power over

1 " The tortoise is the center of a great circle of pleasing superstitions, and hence is one of a set of symbols

oftenest employed in Corean art. The practice of divination is mostly associated with tortoise shell, the

figuring of a tortoise's back having a mystic signification."—W. E. Griffis, Corea, the Hermit Nation, p. 303.

2 Pp. 3S7-38S; also see I. B. Bishop, Korea and Her Neighbors, p. 405.
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imps, and the bottle is beaten with peach twigs to reduce the imp to complete

lessness. The bottle is then delivered to a Mutang, and she is told to go in a ci

direction, which will prevent the return of the imp, and biu-y the bottle in the gr^

The ciue is now supposed to be complete.

The instruments of exorcism used by the Pansu are a drum, <

bals, a divination box, a wand or wands.

FUNCTIONS OF THE MUTANG.

More varied than the functions of the Pansu are the pacificai

and propitiations, called Icauts or Icuts, performed by the Mu<

The kaut may be carried out either at the house of the patient <

the home of the Mutang, or at some shrine or temple, called tang, *

cated to some spirits, which are seen on the liillsides in Korea. 1

is occasionally the case, the Mutang belongs to a noble family, s

allowed by her family to ply her trade only in her own house. T
who require her services send the required fee and necessary (

ings, and the ceremony is performed by the Mutang in her own h

or at the tang.

Her equipment consists of a number of dresses, some of 1

very costly; a drum, shaped hke an hourglass, about 4 feet 1

copper cymbals; a copper gong; a copper rod with small bel

tinklers suspended from it by copper chains ;
^ a pair of telescc

baskets; 2 strips of silk and paper banners wliich float around h(

she dances ; fans ; umbrellas ; wands and images of men and anii

(See Plates 108-111.)

The service of the Mutang most in demand is the healing oi

sick. If a sick man believes that his distemper has been cause

a spirit, he sends to the Mutang to describe the symptoms and ]

what spirit is doing the miscliief. The Mutang may declare

name of the spirit without going to the patient's house, or maj
that she must see the patient first. On retaining her fee she ni

a "fortunate" day for the ceremony, which will be performed e

at her house or shrine or at the patient's house, according tc

seriousness of the ailment and the fee he can pay.

A performance of such a kaut at the house of the patient is

scribed by Mrs. Bishop as follows :

^

In a hovel with an open door a man lay very ill . The space in front was matte

inclosed by low screens, within which were Korean tables loaded with rice (

> Some Biblical commentators explain the small golden bells which fringed the high priest's robe (

(Exodus xxviii, 33; xxxix, 25) as a survival of the primitive practice of the employment of bells as £

to frighten away demons and evil spirits. The custom referred to in Zechariah xiv, 20, of hanging 1

the foreheads and roimd the necks of horses, may also belong to the same circle of ideas. Numerou

bells, apparently amulets, have been found in the excavations of Gezer, Palestine; see Palestine E
tion Fund Quarterly Statement, 1904, p. 353, pi. 4, figs. 4 and 5.

2 The baskets are used chiefly in the case of cholera, which is supposed to result from rats climbini

in the human interior. The scratching sound made by rubbing the baskets against one another,

resembles tlie noise made by cats, is expected to drive out those rodents. On other oeoasions tl

used to summon the spirits.

» Korea and Her Neighbors, p. 350.
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boiled rice, stewed chicken, sprouted beans, and other delicacies. In tliis open space

squatted three old women, two of whom beat large drums, shaped like hourglasses,

while the third clashed large cymbals. Facing them was the Mutang or sorceress,

dressed in rose-pink silk, with a buff gauze robe, with its sleeves trailing much ou the

ground, over it pieces of paper resembling a shinto <johci,^ decorated her hair, and a

curious cap of buff gauze with red patches upon it, completed the not inelegant cos-

tume. She carried a fan, but it was only used in one of the dances. She carried over

her left shoulder a stick, painted with bands of bright colors from which hung a gong

which she beat with a similar stick, executing at the same time a slow rhythmic move-

ment accompanied by a chant. From time to time one of the ancient drummers

gathered on one plate pieces from the others and scattered them to the four winds for

the spirits to eat, invoking them saying, "Do not trouble this house any more, and we
will again appease you by offerings." - The exorcism lasted 14 hours, until 4 in the

next morning, when the patient began to recover. . . . Mrs. Tayler adds: ^

I have witnessed several of these dances, and it appeared to me that the sorceress

produced in herself a sort of ecstasy which increased in force until at length she sank

on the ground utterly exhausted. I could not but feel that the banging of drums, and

the clashing of cymbals wielded by her attendants together with the whirling motions

and violent gestiu-es of the Mutang herself, must at times, themselves, give the coup de

grace to the poor patient.

In case of smallpox (kwe-yuk tasin) , the universal scourge of Korean

childhood, the spirit who is supposed to have caused it, is treated

with the utmost respect. The parents do obeisance to the suffering

child, wliioh for the time bemg is inhabited by the spirit, and address

it in honorific terms. On the appearance of the disease the Mutang

is called to honor the arrival of the spirit with a feast and fitting

ceremonial. Little or no work is done in the house in order not to

disturb the "honorable guest." No member of the household may-

out the hair, wear new clothes, sweep the house, or bring any goods

into the house. No animal must be killed in the house, because if

blood flows, it will make the patient scratch and cause his blood to

flow.'* No washing or wall papering must be undertaken, for tliis

will cause the nose of the patient to be stopped up; and if there are

neighbors whose children have not had the malady, they rest likewise,

lest, displeased with their want of respect, the spirit should deal

harshly with them. On the thirteenth day from the appearance of

1 The gohei consists of strips of white paper, cut' out of one piece, suspended from a wand. It is one

of the important objects which are placed in the Sliinto temples, supposed to be the resting place of the

kami or spirit.

2 A quotation from A. Goodrieh-Freer, Some Jewish Folklore from Jerusalem, Folklore, 1904, vol. 15,

pt. 2, p. 186, in R. C. Thompson, Semitic Magic, etc.
, p. 102, as suggesting somewhat of a parallel to the last

phase of the kaut described, may And, in much abridged form, a place here: M'hen a Jew is afflicted with

madness, the falling sickness, or the like, the witch-doctors (among other things) prepares a little wheat,

barley, salt, water, milk, honey, four or six eggs, and some sweetmeats, or sugar, and mixing all this at

midnight, she scatters some of the mixture round the sickbed, on the threshold, and in the four corners of

the room, reciting in a wliisper a prayer or an incantation which closes with the words: "And let this honey

(or sugar) be to sweeten your mouths and palates, the wheat and barley to feed your cattle and sheep, and

the water and salt to establish peace, friendship, love, brotherhood, and everlasting covenant of salt between

us and you." Here she breaks the eggs and pours the same in the aforementioned places, kneels, and pros-

trates herself, kisses the ground several times, and proceeds with these words: "Here I offer you life for

life. In order that you may restore the life of the patient."

3 Koreans at Home, p. 65.

« By dint of sympathetic magic.
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the disease, when danger is supposed to be passed, the Mutang is

again summoned, and a farewell banquet is given to the spirit. A
miniature wooden horse, loaded with food and some coins, and be-

decked with a red umbrella and small flags, is placed upon the roof

of the house. This outfit is provided for the spirit in taking liis

departure. (See plate 112.) The Mutang bids him farewell, asldng

him to deal kindly with the patient and the family, to let the sick

fully recover without being badly marked.^

The death of a Korean does not terminate his dependence on the

ministrations of the Mutang. The spirit of the departed is beheved
to hover about the house for some time after leaving the body, having
some last words to speak. The Mutang is required to serve as his

mouthpiece for his valedictory. Food is set out, the baskets are

scraped to summon the spirit who then enters the Mutang and com-
municates through her to the family his last wishes, counsels, and
exhortations. The members of the family have their cry and say
their farewells, after which they fall to consuming the food. A more
elaborate ceremony, with the never-wantmg banquet, in connection

with death, is performed by the Mutang at a shrine in honor of the

judges or rulers of the nether world to secure their goodwill for the

departed.

The surviving members of the family need no less the services of

the Mutang. The unclean spirits of death (as also of birth) have for

the time being driven out the guardian spirits of the household, and
the Mutang has to bring them back. Their whereabouts is found by
means of a wand cut from a pine tree to the east of the house wliich

is set working by the spells of the Mutang, and by prayers and offer-

ings they are induced to return to their place.

As public functionary, the Mutang comes into consideration in the

triennial festa lasting three to four days, which is observed to propi-

tiate the tutelary spirit of the locality and to obtain his favor during
the coming three years.

Divination is practiced by the Mutang by means of chimes and rice.

The latter consists of throwing down some grains of rice on a table

and notmg the resulting combination. The divinmg chime is a hazel

wand with a circle of tiny bells at one end, which the Mutang shakes
violently, and in the din thus created she hears the answer of the

spirit.

1 It may be that the original idea underlying the sending away of the spirit on a horse was that he carry
off the malady. A parallel to it would be Leviticus xiv, 4, where, for the purification of a leper, one bird

is to be killed as an offering; the other, charged with the disease, is to be let loose into the open field. The
horse seems in general to play something of the part of scapegoat in Korean magic. Thus in case the spirit

of a disease is obstinate, and refuses to depart the Mutang orders the making of a picture of three or seven
horses on paper, and with three or seven small coins wrapped up in it throw into the street ( Korea Review,
p. 148). For the transference of evils to animals in general, see J. G. Frazer, The Golden Bough, vol. 3,

London, 1900, p. 1.
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Hour-Glass-Shaped Drum.

For description see page 595.
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Miniature Wooden Horse.

For descriptions see page 597.
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MOLLUSKS FROM THE TYPE LOCALITY OF THE CHOC-
TAWHATCHEE MARL.

By Wendell C. Mansfield,

Of the United States Geological Survey.

Dr. Wm. H. Dall^ in 1892 rofen-ed the beds of true Miocene age in

Florida to the Chesapeake group, and recognized two subdivisions

which he designated the Jacksonville limestone in the eastern area

and the ''Ecphora bed" in the area west of the meridian of Talla-

hassee. The same author in 1903 wrote:

After the elimination of the Oligocene series from the so-called Miocene of Florida

we have remaining practically only one series of beds which has been identified over

a considerable area of northern Florida. The Miocene appears as a soft limestone rock

in the vicinity of Jackson\dlle, and has been traced by material from artesian wells

on the east side of the peninsula as far south as Lake Worth . The layers of fossiliferous

marl in the vicinity of Chipola River, at Alum Bluff, and other localities in western

Florida are usually less than 30 feet in thickness, but counting imfossiliferous clays,

etc., it has been estimated that the rocks of this age in Florida may have attained to

g_
thickness of some 500 feet or less.^

In 1910, Matson and Clapp ^ gave a geograpliical formational name
to the "Ecphora bed"* and ''aluminous clay" ^ of Dall, and say:

In Florida the limestones, clays, and sandstones of the Miocene are lithologically

60 unlike the shell marls, that in the absence of satisfactory paleontologic evidence for

their exact correlation, it seems best to describe them separately. The two divisions

are therefore retained, but a new name is given to the marl. The "Ecphora bed " of

Dall is here called the Choctawhatchee marl, from the river in western Florida

where it is well exposed . At Ball's type locality the Jacksonville formation is known

only from well records and excavations; hence the name is not entirely satisfactory.

However, the United States Geological Survey has decided to retain "Jacksonville"

as the name of the formation.

The Choctawhatchee marl takes its name from Choctawhatchee

River, where it is v/ell exposed in the vicinity of Redbay, a small

1 Dall, Wm. n., and Harris, G. D., Neocene of North America, Biill. 84, U. S. Geol. Survey, 1892,

pp. 123, 124.

2 Trans. Wagner Free Inst. Sci., vol. 3, pt. 6, p. 1594.

» Florida Geol. Survey, 2nd Arm. Rep., pp. 108, 114.

< Bull. U. S. Geol. Survey, No. 84, 1892, p. 124.

6 Bull. Geol. Soc. America, vol. 5, 1894, pp. 168, 169.
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settlement about 18 miles southeast of De Funiak Springs, Walton
Coimty, Florida. At Alum Bluff, Florida, this formation consists of

a lower bed of dark gray to gi-eenish fossiliferous sand above which is

a steel gray unfossiliferous sandy clay to which Doctor Dall applied

the name ''Aluminous Clay," on account of the seepage from it of

alum-bearing water.

The following is a list of species collected by George C. Matson on
the John Anderson farm, 1 mile south of Redbay, Florida, identified

by Dr. T. W. Vaughan ^ with his determination of the geologic

horizon:

Tunitella variabilis Conrad. Crassatellitcs melinus Conrad.

Dentalium altenuatum Say. Chmna ardnella'Limi&ews. (Jackson bluff

Area staminea Say. var.)

Pecten cf. eboreus Coni'ad. Cardium acutilaqueatum Conrad.

Pecten madisonius Say. Verms rileyi Conrad.

Horizon— Miocene.—Jackson's bluff, Coe's Mill, upper bed at

Alum Bluff.

During the autumn of 1914, Dr. C. Wythe Cooke and the writer

visited Redbay, and obtained an additional collection of fossils near

the place from which Mr. George Matson in 1908 obtained the collec-

tion identified by Doctor Vaughan. The exact location of Mr. Mat-
son's collecting is on the Anderson farm, 1 mile south of Redbay,
while the later collection was at a bluff beneath a spring, in E. Gomil-
hon's field, about one-fourth mile east of Redbay. These two col-

lections furnish the material for this paper.

According to Matson ^

The Choctawatchee marl attains a thickness of over 50 feet in the vicinity of Redbay,
Walton County, where it is exposed in some small ravines, and exceeds 30 feet on the

banks of Mill Creek near Holland Post Office, Leon County. However, from obser-

vation elsewhere, it appears probable that the average thackness is not more than 25

to 30 feet. It rises to the siu'face in a belt 6 to 12 miles in -width, extending from south-

ern Walton County eastward to Leon County.

The following notes were taken in the vicinity of Redbay by Doctor
Cooke:

The Choctawhatchee marl is a bluish-gray argillaceous sand containing many fossils.

Parts of it are micaceous. It outcrops in a bluff forming an escarpment which may
easily be traced. The access to the outcrops is usually difficult, owing to the growth
of dense tangled masses of vines and a covering of leaves and talus. An exposure of

about 10 or 15 feet was found beneath a spring called "Dripping Spring," in E. Go-
million's field, about one-fourth of a mile east of Redbay. The material consists of

blue argillaceous sand marl, replete with shells in the lower part but preserved only as

casts in the laminated upper part. Above this bed is a yellow incoherent sand, which
forms hill slopes. Springs issue from the top of the marl bed.

The character of the matrix in which the fossil collection one-fourth

mile east of Redbay, Florida, was obtained, is as follows:

1 Florida Geol. Survey, 2nd Ann. Rep., p. 117.

2 Water Supply Paper 319, pp. 129-130.
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Color, greenish-gray; size of grains varying from about 0.3 mm. to
about 0.9 mm. in greatest diameter; feel, not harsh; effervescing
rapidly in hydiochloric acid.

Under the microscope one sees:

(1) Small, angular, clear, sand grains, making up about seven-
tenths of the mass. The size of the grains varies from about 0.2 mm.
to about 0.4 mm. in greatest diameter, the average size of 10 grains
taken at random being 0.297 mm.

(2) Small, mostly rounded, coal-black particles, the size of which
varies from about 0.2 mm. to about 0.35 mm. greatest diameter, the
average size of 10 particles taken at random being 0.2675 mm.

'

(3) Irregular, porous, very light gray particles, probably calcium
carbonate, the size of which varies from about 0.3 mm. to about 0.9
mm., greatest diameter, the average size of 10 particles taken at ran-
dom being 0.7965-mm.

(4) A few specimens of Foraminifera, broken spines of Echino-
derms, and shell particles.

Observations under microscope after treatment of matrix with
hydrochloric acid: Numbers 3 and 4 of the above disappeared, while
2 separated into fine particles. No. 2 was tested for phosphorus, but
no convincmg evidence of its presence was obtained. This material
is probably of organic origin.

The foUowing list gives the famia from near Redbay, and the range
of the species identified m other strata. A= upper bed at Alum
Bluff; J = beds at Jackson Bluff; = 01igocene; M= Miocene; P=
Pliocene

:

Fauna of CJwctaivhatchee marl near Redbay, Walton County, Florida.
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Fauna of Choctawhatchee marl near Redbay, Walton County, Florida—Continued.

Name.
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Twenty genera of pelecypods and two of gastropods are listed from

Redbay. On the other hand in the upper bed at Alum Bluff, there

are 32 genera of gastropods and 27 of pelecypods listed by Doctor

Dall.i

On account of the small collections and the unidentiiiable

character of some specimens, it is not possible to determine the exact

synchronism of the famia with that of the upper bed at Alum Bluff,

however, the species present indicate that the beds represent nearly

the same if not precisely the same horizon.

The writer wishes to express his thanks to Dr. William H. Dall, of

the United States Geological Survey; Dr. Paul Bartsch, of the United

States NationalMuseum, and Dr. T. Wayland Vaughan, of the United

States Geological Survey, for suggestions kindly offered in the prepara-

tion of this paper.

ARCA (SCAPHARCA) STAMINEA Say. new subspecies RUBISINIANA.

Plato 113, figs. 1, .3.

Shell of moderate size, rhombic and inflated; beak prominent,

slightly prosogyrate, and situated near anterior third of length of

the valve. There are 32 transverse nodulose radiating ribs, which

are a httle narrower over the middle of the disk than intervening

spaces. Those on the posterior angle and anterior arch are a httle

wider. The two radials at the angle on the posterior side and one

on the anterior are divided by an incised hne basally for about haK
their length. The nodules are quite evenly spread over the disk,

except on the posterior side, where they are replaced by nearly square

crenulated ribs. In front, the disk is rounded; posteriorly, it is

nearly vertically truncated, forming a somewhat extended edge.

Anterior margin rounded; basal margin nearly straight; shghtly

oblique to hinge line and meeting the posterior margin in a short

rounded line. Cardinal area triangular, flattened beneath the beak,

and sulcated by four angled impressed Hues. Hinge hne, short, di-

rect except at extremities, where it is slightly curved downward.
There are 12 anterior and 26 posterior oblique mesially crowded

teetli. The inner margin of the valve is fluted; the interior radically

striated.

Tyi)e (Cat. No. 166911, U.S.N.M.).—This measures—length, 36
i^n.; height,- 31 mm.; diameter (double), 35 mm.

^ ive-locality.—^Miocene of Florida, bluff on John Anderson's farm,

1 miluioy^h of Redbay, Walton County, Florida. George C. Matson,
collecto.

D%icu8ifyon.—Other poorly preserved specimens from same locahty
are lajger, one measm-ing : length, 40 mm.; height, 40.5 mm.; diame-

' Trans. Wagner Free Inst. Sci., vol. 3, pt. C, pp. 1596-8.
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ter, 45 mm. (double). Of these, one has 31 ribs and 5 have 30. Some

of them show wider interspaces betAveen radial ribs than t^^pe.

This subspecies differs from other forms of A. staminea Say, in

having a straighter base hue and more extended posterior edge. The

ribs are squarer and show less tendency to be divided by longitudinal

incised hues. The specimen ^ is the type of A. staminata Dall. Fig-

ure 13 is Mocene in age, and closer related to A. staminea than A.

staminata. See also for comparison fig. 10 on plate 113.

LEDA CHOCTAWHATCHEENSIS, new species.

Plate 113, figs. 2, 4.

Shell small, solid, subequilateral. The sculpture consists of 11

concentric, somewhat lamelliform ribs, which are finer and closer

spaced near the beak and coarser, with wide interspaces, and very

prominent over the middle of the disk. Anteriorly these lamellae

become flattened and reflected bcakward, but obsolete near a faintly

indicated posterior ray. The large depressed escutcheon is set off by

a nearly smooth carina, extends to the end of the rostrum, and is

crossed by four low thread-like longitudinal fines . The narrow elongate

lunule is set off by a broken ridge formed by the abruptly tapering

of aU of the concentric lameUiform ribs except three which continue

as low, nearly longitudinal fines over the lunule. Anterior end

romided and much shorter than posterior; posterior end roundly

pointed; base broadly rounded. There are 14 teeth on each side of

the triangular-shaped chondrophore. The interior of valve has

three concentric rounded folds corresponding to the depressions of

the exterior sculpture.

Type (Cat. No. 166916 U.S.N.M.).—This measures—length, 5.4

mm.; height, 3.2 mm.; diameter (double), 3.2 mm.
This species is closely related to Leda trocJiilia DaU, but has coarser,

wTider spaced, and more prominent concentric ribs over the middle

of the disk; a better defined lunule; absence of a depressed anterior

ray; lack of sculpture on posterior ray; a nearly smooth escutcheon

carina; and a more broadly rounded marginal base.

TyiJe-locality.—Mocene of Florida, E. Gomilfion's field, one-fourth

mile cast of Redbay, Walton County. C. Wythe Cooke, cofiector.

PHACOIDES (PLEUROLUCINA) CHOCTAWHATCHEENSIS, new species. /

Plate 113, figs. 5, 6. /
SheU sofid, suborbicular, slightly obfique, moderately c^^'^ex,

height and length nearly equal; anterior dorsal margin ^y^^^ ^^"

sloping at a lower angle than the posterior dorsal margin ;
^Ja-sai mar-

gin rounded and sfightly undidated; beak smaU, prosogm'^e and

partly overhangs smaU depressed lunule; ligamental area depressed,

1 Trans. Wagner Free Inst. Sci., vol. 3, pt. 4, pi. 31, fig. H-
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quite deep, and long; anterior dorsal area slightly depressed and
strongly separated from the rest of the surface by a wide shallow
groove, which widens distally; posterior dorsal area arched, promi-
nent, much larger than anterior, and resembles the first anterior
radial rib. Surface with rather coarse raised concentric lamellae,
which are shghtly thickened over the radial ribs and dorsally reflected

more near the margin and between the radial ribs. On the last half
of the disk the lamellae are grouped into series and are separated by
wide interspaces, between which are many fhie rounded concentric
threads. The radial sculpture consists of four diverging ribs, which
are separated by moderately shallow distally widening interspaces.
The median interspaces become nearly obsolete near the margin.
The inner margin of the valve is crenate. The posterior lateral socket
is about one-third the length of the valve from the cardinal teeth;
the anterior socket is a little nearer; both are moderately deep and
large. The two cardinal teeth are of nearly equal size, the posterior
cardinal being a httle eroded, and appears to be shghtly bifid. The
anterior socket is small and shallow.

Type (Cat. No. 166915 U.S.N.M.)—This measures—length, 10.3
mm.; height, 9.4 mm.; diameter (double), 7.4 mm. A broken and
eroded specimen from the same locahty is a little larger and more
mature, but shows better the characteristic wide interspaced areas
betv/een the grouped concentric lamellae, which probably represent
rapid-growth periods of the shell.

This species is related to the OHgocene Phacoides (Pleurolucina)
quadricostatus Dall, and its closely alUed form, the recent Phacoides
leucocyma Dall, but differs from both in being larger and much longer
and having a more prominent posterior area. It is less obhque and
has a proportionately longer hgamental depression than P. quadri-
costatus. It is a httle smaller than the Phocene Phacoides (Pleuro-

lucina) amahilis Dall, but appears to be less closely related to it than
to either the Oiigocene or recent species above cited.

This species records its subgenus ''Pleurolucina" for the first time
from the Miocene of Florida.

Type-locality.—Miocene of Florida, E. Gomillion's field, one-fourth
mile east of Redbay, Walton County, Florida. C. Wj^the Cooke,
collector.

ASTARTE (ASHTAROTHA) VAUGHANI. new species.

Plate 113, figs. 8, 9.

SheU smaU, solid, subtriangular, nearly equilateral; beak mod-
erately compressed and acute, inclined a little forward; anterior and
posterior slopes nearly straight and of equal length; anterior and
posterior basal margins rounded; basal margin broadly rounded;
tip of beak smooth; beak sculptured with rounded concentric rib-
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lets, which become higher and more broadly undulated to about the

first third of the disk and then flatten out and become nearly obscure

near the margin ; whole surface with fine irregular growth lines, not

sufficiently prominent to destroy the somewhat smooth appearance

of the surface
;
posterior dorsal area depressed, nearly smooth and not

sharply defined; lunule lanceolate, defined by a faint ridge, and is

more distinct and depressed than posterior area. Anterior and pos-

terior and basal inner margins crenulated with alternate ridges and

pitted grooves. Anterior and posterior adductor scars prominent.

Middle right cardinal tooth is large, slightly furrowed, elevated, and

has crenulated inner sides. The anterior right cardinal is small,

slightly elongate and lower than middle, but higher than posterior.

Posterior terminal cardinal narrow and elongate. The lateral tooth

and laminae not prominent and extend to about two-fifths length of

valve.

Type (Cat. No. 166914 U.S.N.M.).—This measures—right valve,

length, 9.5 mm.; height, 9.3 mm.; diameter (double), 5.2 mm.
This species is closely related to Astarte (distans var. ?) fioridana

Dall, but differs in the following respects: It is smaller; has less

pointed and anteriorly inclined beaks ; has shorter and more rounded

posterior basal end; has more indistinct lunule and escutcheon

areas; has shorter ligamental depression; and has more rounded

undidations and smoother surface. The young forms of both Astarte

{distans var. ?) floridana Dall and Astarte distans Conrad are much
more depressed, thinner, more wrinkled, longer and more rostrate

than the present species. In no specimen of these species examined

was any of equal size found that possessed the crenulated inner mar-

gins which all unworn specimens of the nev/ species show. Astarte

glenni Dall lacks the undulated surface, has a more drawn out beak

and a stronger hinge.

Type-locality.—Miocene of Florida, E. -Gomillion's field, one-

fourth mile east of Redbay, Walton County, Florida. C. Wythe
Cooke, collector.

DIPLODONTA WALTONENSIS, new species.

Plate 113. fig. 7.

Shell medium size, ovate-trigonal, moderately convex, very thin,

marked by many fine, closely spaced, inconspicuous, concentric

rounded tlireads, which are neiU'ly obscure on upper part of the disk,

but visible near the margin. Anterior side shorter than the posterior,

with the margin well rounded. Upper posterior part of disk rounded

and somewhat truncated near the margin, the anterior side sloping

more gradually. Beaks are low and smaU. Hinge plate narrow and

channelled in front; cardinal teeth normal; the left anterior cardinal

being short and distaUy sulcated, while the posterior is long.
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Type (Cat. No. 166913 U.S.N.M.)—This measures—length of

left valve, 16.5 mm.; height, 15 mm.
This shell recalls Dvplodonta radiata Dall, from the Oligocene at

Oak Grove, Florida, but differs from it as follows: The surface is

smoother, the posterior side is more rounded, and the left posterior

cardinal is proportionally longer.

The described specimen is somewhat eroded; the lower ventral

margin is wanting, which prevents a more detailed description.

Type-locality.—Miocene of Florida, E. Gomillion's field, one-fourth

mile east of Redbay, Walton County, Florida. C. Wythe Cooke,

collector.

EXPLANATION OF PLATE 113.

Fig. 1. Arca(Scapharca) staminearubiwiiana, new subspecies; type; length, 36 mm.
natural size; p. 603.

2. Ledachodaiuhatche'ensis, new species; type; length, 5.4 mm.; figure X5; p. 604.

3. Interior view of figure 1; p. 603.

4. Interior view of figure 2; p. 604.

5. Phacoides (Pleurolucina) choctmvhalcheensis, new species; type; length, 10.3

mm.; figui-e X3; p. 604.

6. Exterior view of figiure 5; p. 604.

7. Diplodonta ivaltonmsis, new species; type; length 16.5 mm.; figm-e XlJ;

p. 606.

8. Astarte (Ashtarotha) vaughani, new species; type; length, 9.5 mm.; figure

X3; p. 605.

9. Interior view of figure 8; p. 605.

10. Area (Scapharca) staminea rubisiniana, new subspecies; figiired specimen;

natural size.

11. Chama ardnella Linnaeus; Jackson Bluff variety; natural size.

12. Interior view of figure 11.

Figs. 11 and 12 serve to illustrate the variety which is not described in the text.
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New Mollusks of the Choctawhatchee Marl.

For description of plate see page 607,
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THE CALIFORNIAN LAND SHELLS OF THE EPIPHRAG-
MOPHORA TRASKII GROUP.

By Paul Bartsoh,

Curator, Division of Marine Invertebrates, United States National Museum.

INTRODUCTION.

Some material recently received by the United States National
Musemn has made it necessary to subject this group to an examina-
tion, which has yielded some rather interesting results. Foremost
among these may be mentioned the assigning of a final resting place

to Helix car])e7iteri Newcomb, a name that has been applied errone-

ously to at least three different forms since it was established. It was
therefore quite a satisfaction to find a shell in the ty])e locality that

satisfies all requirements of Doctor Newcomb's diagnosis and will fix,

it is to be hoped, this name forever.

In this study I have been greatly aided by having had at my dis-

posal the entire series of the group contamed m the coUection of the

Philadelphia Academy of Isatural Sciences, which was kindly loaned

to me by Dr. H. A. Pilsbry. I am also indebted to Prof. G. D. Hams,
of Cornell Univei-sity, for the loan of Newcomb's four cotypes of Epi-

pJiragmopJiora traskii, and to Dr. S. S. Berry, of Redhmds, California,

for the loan of two paratypes of his EpiphragmopJiora petricoh:

The figures accompanying the sketch are after photographs re-

touched by Mi-s. E. B. Decker.

GROUP CHARACTERS.

The group of Epipliragmophora traskii is characterized by having
the nucleus, which usually forms one and one-half to two turns, very
finely axially wrinkled and provided with a scanty number of rather

distantly spaced, slightly elongated papillae, that form obhquely,

protractively slanting curved lines. The sculpture of the succeeding

turns may be papillose or spirally striate or both. The postnuclear

whorls may be all, or in part, marked by incised spiral striations,

which vary in strength in the different races, from microscopic to

strongly incised. The last whorl is never maUeated, as in the group
of EpipJiragmopliora tudiculata, which has the nuclear sculpture like

that of the present group.

Proceedings U. S. National Museum. Vol. 51 -No. 2170.
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SPECIFIC CHARACTERS.

The material examined readily breaks up into two subgroups, which

we shall consider species.

The southern species, Epiphragmopliora cuyamacensis, has the last

whorl uniform papillose above and below, while in the northern,

Epiphragmopliora trasJcii, the last whorl lacks the uniform papillations.

KEY TO SUBSPECIES.

a', Shell papillose above and below on all the whorls E. cuyamacensis, p. 610.

b\ Umbilicus half closed by the reflected inner lip; greater diameter 25 mm,,
c. avus, p. 610.

b^. Umbilicus not half closed by the reflected inner lip; greater diameter less than

21 mm.
c', Papulations uniform over entire base c. renturensis, p. 611,

c^, Papillations not uniform over entire base.

f/', Papillations obsolete on the rounded portion of base a little behind

the aperture c. cuyamacensis, p . 611,

a\ Shell not papillose above and below on all the wliorls E. trasHi, p. 610,

b\ Obliquely protractively slanting lines of papillae on the nucleus, very faint.

c\ Shell subglobose t. tularica, p. 615.

C-, Shell decidedly depressed.

d\ Shell large, diameter of type 31 mm t. zechae, p. 615.

d-, Shell smaller, diameter of type, 20 mm t. proles, p. 616.

b^, Obliquely protractively slanting lines of papillae on the nucleus, well devel-

oped.

c\ Surface of shell with clothlike sculpture t. coronadoensis, p. 617.

c', Sm'face of shell not with clothlike sculpture.

(/', Umbilicus narrov,-, more than half covered by the reflected inner lip.

e\ Shell decidedly inflated t. coelata, p. 617.

e'-, Shell not inflated (. car-penteri, p. 617.

d~, Umbilicus wide, less than half covered by the reflected inner lip.

e', Papulation on whorls succeeding the nuclear turns stronger than

those on the nucleus /. phlyctaena, p. 618.

e'^, Papulation on whorls succeeding the nuclear turns not stronger

than those on the nucleus t. trashii, p . 612.

EPIPHRAGMOPHORA CUYAMACENSIS AVUS, new subspecies.

Plate 116, figs. 16-18.

This is a giant race resembling the large form of typical Epiphrag-

mopliora trashii. It has the inner lip reflected over haK of the rather

narrow umbihcus. The entire upper surface and the mside of the

umbilicus are strongly papillose, while the roimded basal portion is

almost smooth, the lines of growth being the most conspicuous fea-

ture. The spiral sculpture is obsolete.

The type (Cat. No. 120588, U.S.N.M.) comes from Los Angeles

County, California. It has 5.5 whorls and measures—greater diam-

eter, 25 mm.; altitude, 14.6 mm.
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EPIPHRAGMOPHORA CUYAMACENSIS VENTURENSIS, new species.

Plate 116, figs. 13-15; plate 117, fig. 7.

Shell very much Uke Epiphragmopliora cuyamacensis cuyamacensis,

but with coarser papiUation, which does not become obsolete behind

the aperture on the rounded portion of the base, but is as strongly-

developed here as on the rest of the shell.

The type (Cat. No. 39642a, U.S.N.M.) was collected by L. Yates

in Ventura County, California. It has 5.6 whorls and measures

—

greater diameter, 20.3 mm.; altitude, 12 mm. Another specimen

without specific locahty (Cat. No. 60611, U.S.N.M.) has 5.7 whorls

and measures—greater diameter, 20.1 mm.; altitude, 12 mm.

EPIPHRAGMOPHORA CUYAMACENSIS CUYAMACENSIS, new species.

Plate 116, figs. 10-12; plate 117, fig. 8.

Epiphragmophora traskii cuyamacensis (Hemphill) Pilsbry, Man. Conch., vol. 9,

1894, p. 199, nomen nudum.

Epiphragmophora traskii cuyamacensis (Hemphill) Pilsbry, Clas. Cat. with Loc.

Land Shells of Amer. North Mex., 1907, p. 5, nomen nudum.

Shell openly umbiUcated ; inner lip only sUghtly reflected over the

umbihcus. Surface evenly papillated above and below, excepting a

small portion on the rounded part of the base a Httle behind the aper-

ture, which may be almost smooth.

Cat. No. 62381, Philadelphia Academy Collection, contauis the

type, three adult and nine immature specimens, which were col-

lected by Mr. Henry Hemphill at the Cuyamaca Mountains in San

Diego County, California. These are the specimens referred to by
Doctor Pilsbiy in the citations given above. The type has 5.9

whorls and measures—greater diameter, 20.1 mm.; altitude, 11.7 mm.
We have seen the following adult specimens, all collected by Mr.

Hemphill

:

Collection.



612 PROCEEDINGS OF THE NATIONAL MUSEUM.

EPIPHKAGMOPHORA TRASKII TRASKII (Newcomb).

Plate 114, figs. 1-18; plate 117, figs. 1-3.

Helix trasUi Nkwcomb, Proc. Cal. Acad. Nat. Sci., vol. 2, 1861, pp. 91-92.

Aglaja traskii Tryon, Amer. Journ. Conch., vol. 2, 1866, p. 314, pi. 5, fig. 16.

Arionta traskii W. G. Binney, Terr. Moll., vol. 5, 1878, p. 369.

Helix franki J. G. Cooper, err. typ.; teste J. G. C, in letters.

Epiphragmophora traskii Pilsbry, Tryon's Man. Conch., vol. 9, 1894, p. 199.

Epiphragmophora traskii major Hemphill, noinen nudum.

Epiphragmophora traskii verna Hemphill, nomen nudum.

Epiphragmophora traskii saucius Hemphill, noraen nudum.

Epiphragmophora petricola Berry, Univ. Cal. Pub. Zool.,vol. 16, No. 9, Jan. 1916,

pp. 107-9.

In this subspecies the fine papillation of the nuclear whorls scarcely

extends beyond the third turn and is never stronger on the turns that

succeed the nucleus than on the nucleus.

I have seen Dr. Newcomb's cotypes, four specimens, which are

in the collection of Cornell University, No. 27832, and I have figured

one of these on plate 116, as figures 7-9. These four specimens which

come from Los Angeles, California, yield the following measurements

:

Number of
whorls.
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mouth, altitude about 3,250 feet; 10 dead shells, A. G. Smith and S. S. Berry, Jan-
uary 7, 1914; three living specimens, A. G. Smith, May 12, 1914; one living specimen,
S. S. Berry, April 8, 1915.

Remarks.—This fine helicoid, one of the largest of the southern fauna, is distin-

guished by the aforementioned characters from all others known to me. It perhaps
resembles a very large and extremely flattened form of E. traskii more than any of the

other Californian species, and I believe the two species to be rather nearly allied,

though the situations in which they are respectively to be found are very dissimilar.

E. petricola was first discovered while quarrying through a rocky slide iu the possible

hope of obtaining Micrarionta or Sonorclla, genera as yet unknown from the San Ber-

nardino Range. The species does not seem to be an abundant one, and several hours'

arduous labor in turning over large blocks of stone and clearing out the detritus,

repeated on several occasions, have yielded to date only a single adult living specimen,

all the remainder being immature or merely dead shells. While probably occurring

all through Mill Creek Canyon, and perhaps neighboring parts of the range in favorable

situations, only the one slide of the few so far examined has yielded specimens. A
find by Mr. Smith of several shells on or near the surface leads to the belief that the

species is not always, if ever, of strictly subterranean habit, at least not in the same
sense as SonoreUa.

The two paratypes sent to us by Mr. Beny give the following

measurements

:

Number of
whorls.
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Measurements of Epiphragmophora trasHi traskii-
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EPIPHRAGMOPHORA TRASKII TULARICA, new subspecies.

Plate 116, figs. 1-3.

Epiphragmophora traskii tularensis (Hemphill) Pilsbry, Man. Conch., 1894, p.

199, nomen 7iudum.

Epiphragmophora traskii tularensis Pilsbry, Clas. Cat. with Loc. Land Shells of

Amer. North Mex., 1907, p. 5, nomen nudum.

Shell subgloboso, very dark colored, with the chestnut band v^^ry

broad. The axial wrinkling of the nuclear sculpture is very strongly

developed, the individual wrinkles being finely granulated. The

larger papillations, which form the obliquely protractively slanting

lines on the nucleus, are not nearly as strongly developed here as on

the other races and require search to be seen. This sculpture does

not appear to extend beyond the nuclear turns, but is replaced by

the incised spiral sculpture which consists of closely spaced micro-

scopic spiral striations and deeper, distantly, irregularly distributed,

stronger lines.

The type and another specimen (Cat. No. 60009, Philadelphia Acad-

emy of Natural Sciences Collection) come from Frasers Mills, Tulare

County, California. The type has 5.6 whorls and measures, greater

diameter, 21 mm.; altitude, 17.4 mm. The other specimen has 5.5

whorls and measures, greater diameter, 21 mm.; altitude, 15.6 mm.

EPIPHRAGMOPHORA TRASKH ZECHAE PHsbry.

Plate 117, figs. 4-6.

Epiphragmophora traskii zechae Pii.sbry, Nautilus, vol. 29, No. 9, pp. 104-5, pi. 3,

lower figures (3), Jan., 1916.

Shell very large, decidedly flattened, widely, openly umbiHcated,

thin. "The whorls of the spire and as far as the front of the last whorl

are dilute cinnamon, then changing to ecru-olive or dark olive-bufi";

there is a chestnut-brown band at the shoulder (about 2 mm. wide),

bordered with inconspicuous, hardly noticeable bands paler than the

ground color." The characteristic distantly spaced, obliquely pro-

tractively arranged papillation is almost obsolete in the nuclear

whorls, as well as on the rest of the shell, appearing only as distantly

scattered pustules, usually best expressed near the suture, excepting

immediately behind the aperture where they are strongly developed

on the upper surface and a Uttle less so on the lower. In addition to

the papillation the whorls are marked by rather strong incremental

Hues which are equally developed on the upper and lower surface.

No spiral striations are present. Aperture broadly lunate, decidedly

wider than high; lip thin, the upper margin scarcely expanded, the

outer slightly expanded, the basal very narrowly reflected; columel-

lar margin broadly dilated.

The type (Cat. No. 113426, Philadelphia Academy of Natural

Sciences) measures: altitude, 15.2 mm.; diameter, 31 mm.; aper-

ture: altitude, 14.3 mm.; width, 17.8 mm.
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Habitat.—San Antonio Canyon, in the San Gabriel Mountains, western edge of San

Bernardino County, California, at about 5,000 feet elevation (Miss Lilian Zech).

Miss Zech gives the following account of the locality:

The specimen was found in a narrow, winding canyon branching from the main San

Antonio canyon at 4,700 feet, and at this point, some 200 or 300 feet higher, as near as

I can guess, only wide enough for the creek bed, then full of rushing water, and the

trail. It is a cool, moist, deep canyon, with columbine, lilies, and ferns, and on the

slopes much bay laurel. The trees were incense cedar and big cone spruce. The

snail lay on a pile of rock artificially heaped up at the creek's mouth and contained

the dead animal when found.

EPIPHRAGMOPHORA TRASKII PROLES, new subspecies.

Plate 116, figs. 4-6.

Epiphragmophora traskii proles (Hemphill) Pilsbry, Man. Conch., 1894, p. 199,

nomen nudum.

Epiphragmophora traskii proles (Hemphill) Pilsbry, Clas. Cat. with Loc. Land

Shells of Amer. North Mex., 1907, p. 4, nomen nudum.

Shell decidedly flattened, widely, openly umbilicated, thin. The
characteristic distantly spaced, obliquely protractively arranged,

papulation is almost obsolete in the nuclear whorls as well as in the

rest of the shell in the present race. Traces of this sculpture can only

be seen on absolutely perfect specimens. Only one individual of all

the material examined showed this character, the nuclear whorls in

all the rest being slightly worn. The incremental lines of the post-

nuclear turns are not strong and the spiral sculpture which consists

of exceedingly fine, faintly incised lines, which are best seen on the

penultimate whorl, becomes lost on the last turn, both above and on

the base.

I have selected one of the three specimens collected by Mr. Henry
Hemphill at Frasers Mills, Tulare County, California, which are

listed as Cat. No. 62270, Philadelphia Academy of Sciences collection,

as type. This has 5. 1 whorls and measures—greater diameter, 20.1

mm.; altitude, 11.1 mm.
I have seen the following additional adult specimens:

Measurements of Epiphragmophora traskii proles.

CoUection.
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EPIPHRAGMOPHORA TRASKn CORONADOENSIS, new subspecies.

Plate 115, figs. 10-12; plate 117, fig. 9.

Epiphragviophora carpenteri Pilsbry (part), Clas. Cat. with Loc. Land Shells of

Amer. North Mex., 1907, p. 5.

In this island subspecies the incremental lines are much stronger

and the spirally incised lines are much wider and more deeply cut than

in the other races. The combination of these sculptural elements

give a clothlike texture to the entire surface of the shell.

I have examined the following adult specimens:

CoUection.
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Remarks.—This shell, about the size of H. ramentosa, (Gould) can scarcely be con-

founded with any known species. It belongs to the Cyclostomoid group of Helices,

and has the aspect of a desert species. Dedicated to Philip P. Carpenter, L. L. D.,

of Warrington, England.

The name EinpJiragmopliora carpenteri has been apphed to a num-
ber of shells to which it did not belong. I believe that the three

specimens which Mi-. L. J. Goldman of the Biological Sm-vey collected

at Maricopa and McKittrick, on the east slope of the Coast Range,

belong here and will fix this fleeting name.

The shells are characterized by a very naiTOw umbilicus, naiTOwer

than in any of the other races, except EpiphragmopJiora traskii

coelata. The incremental lines are rather coarse, while the wavy
spirally incised lines are fine and rather closely spaced.

The two adult specimens measure:

CoUection.
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EPIPHKAGMOPHORA TRASKII , subspecies?

The collection of the United States National Museum contains an

immature specimen (Cat. No. 106779a, U.S.N.M., from Mariposa

County, California, which appears to belong to a race differing from

those noted above. The papillations disappear shortly beyond the

nuclear whorls. The spiral lines on the last whorl are strong and

deeply incised on the upper surface and feeble on the lower.

EXPLANATION OF PLATES.

Plate 114.

All figures on thia plate are of Epiphragmophora traskii trashii Newcomb.

Figs. 1-3. Top profile and bottom of the largest specimen, Cat. No. 12336, U.S.N.M.

4-6. Top profile and bottom of the smallest specimen, Cat. No. 174123,U.S.N.M.

7-9. Top profile and bottom of the norm., i. e., the average specimen, Cat. No.

39643, U.S.N.M.

10-12. (The pathologic form called Epiphragmophora traskii, var. saudus by

Hemphill), Cat. No. 174140 U.S.N.M.

13-15. (The pathologic form called Epiphragmophora trashii, var. verna by Hemp-
hill), Cat. No. 174129, U.S.N.M.

16-18. The tallest specimen. Cat No. 201207, U.S.N.M.

Plate 115.

Figs. 1-3. Epiphragmophora traskii phlyctaena Bartsch, type.

4-6. Epiphragmophora traskii carpenteri Newcomb.
7-9. Epiphragmophora traskii coelata Bartsch, type.

10-12. Epiphragmophora traskii coronadoensis Bartsch, type.

13-15. Epiphragmophora traskii phlyctaena Bartsch, type.

Plate 116.

Figs. 1-3. Epiphragmophora traskii tularica Bartsch, type.

4-6. Epiphragmophora traskii proles Bartsch, type.

7-9. Epiphragmophora traskii traskii Newcomb, cotype.

10-12. Epiphragmophora cuyavrmcensis cuyamacensis Bartsch, type.

13-15. Epiphragmx)phora cutjamacensis venturensis Bartsch, type.

16-18. Epiphragmophora cuyamacensis avus Bartsch, type.

Plate 117.

Figs. 1-3. Epiphragmophora petricola Berry, para,type=Epiphragmx)phora traskii

traskii Newcomb.
4-6. Epiphragmophora traskii zechae Pilsbry, type.

7. Epiphragmophora cuyamacensis venturensis Bartsch, type. A portion of

the base a little behind the aperture, magnified about 25 diameters to

show the strong papillations.

8. Epiphragmophora cuyamacensis cuyamacensis Bartsch, type. A portion of

the base a little behind the aperture magnified about 25 diameters to

show the obsolete papillations.

9. Epiphragmophora traskii coronadoensis Bartsch,type. A portion of the

upper surface of the last whorl magnified about 25 diameters to show the

clothlike texture.

10. Epiphragmophora traskii coelata Bartsch, type. A portion of the upper

siuface of the last whorl magnified about 25 diameters to show the absence

of clothlike texture.
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A GENERIC SYNOPSIS OF THE COCCINELLID LARVAE
IN THE UNITED STATES NATIONAL MUSEUM, WITH A
DESCRIPTION OF THE LARVA OF HYPERASPIS BINO-
TATA SAY.

By Adam Boving,

Of the Bureau of Entomology, United States Department of Agriculture.

INTRODUCTION.

This paper is a contribution from the Branch of Forest Insects pre-

pared under an arrangement between Dr. A. D. Hopkins, in charge of

Forest Insects, and Dr. A. L. Quaintance, in charge of Deciduous Fruit

Insects of the Bureau of Entomology, United States Department of

Agriculture, to supplement a biological paper by F. L. Simanton,

Entomological Assistant, Deciduous Fruit Insects, entitled Hyperas-

pis binotata, A Predatory Enemy of the Terrapin Scale.

^

In connection with the author's investigations of Coleopterous

larvae affecting forest and shade trees, he has been glad of an oppor-

tunity to study in details the morphology of the larva of Hyperaspis

binotata Say, and to work out a synopsis of the larvae of the Coccinel-

lid genera, represented in the United States National Museum. The
systematic notes of the present paper are, however, only intended as

an outUne for further studies and as a small contribution in the dis-

cussion about the natural arrangement of the genera of this difficult

group. The student of the family must rely upon earher papers,

among the most useful of which are L. Ganglbauer's critical abstract

in his Die Kafer von Mitteleuropa (vol. 3, 1899), and especially the

admirable paper of George Dimmock: Algunas CoccineUidae de Cuba
in Primer informe anual de la Estacion Central Agronomica de Cuba
(1906). As the present synopsis is based on the morphological study

of the larva of Hyperaspis hinotata, the description of this larva has

been placed first.

» Joum. Agric. Res., Dept. Agric, Wash., D. C, vol. 6, 1916, pp. 197-203, with two plates.

Proceedings U. S. National Museum, Vol. 51—No 2171.
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GENERAL DESCRIPTION OF THE FULL-GROWN LARVA OF HYPERASPIS
BINOTATA SAY.

The full-grown larva is about five millimeters long; oval in outline,

strongly arched above, with flattened underside (figs. 1, 2, 3). The
head is bent downwards; its posterior edge is covered by the fleshy

anterior margin of the prothorax; the color is fight greenish gray with

the more strongly chitinized parts shiny dark brown, and with a dark

brown pattern (as shown in figs. 8, 9, 10) ; it is rectangular, very broad,

with an unusual capacious mouth cavity (fig. 7), capable of contain-

ing an entire larva of the Lecanium, which constitutes its principal

prey. This increase of the mouth has been effected by the enlarge-

ment of the labrum and the labium and by the incorporation of the

dorsal side of the maxillary stipes into the wall of the mouth (std. II,

fig. 7) ; the labrum (fig. 1 and Ir, figs. 8 and 9) is nearly perpendicular,

covering and protecting the approximately horizontal mandibles

(md, figs. 8 and 9) and the fleshy lobes of the ventral mouth parts (la,

li, figs. 8 and 9). Due to the enlargement of the mouth cavity, the

mandibles are so displaced (fig. 7) that they can only meet each other

with their very pointed apex (apx, fig. 6), while the convex, broad

and flattened molarhke bases (mo, fig. 6) are widely separated; these

molarhke bases can, for that reason, not work against each other, but

they work in the corner of the mouth against the concave end surfaces

of a hypopharyngeal bridge peculiar to this family (br, figs. 7, 9),

grinding and squeezing the juices out of the prey; the fleshy lobes of

the ventral mouth parts close the mouth and retain the juice during

mastication until it can be sucked in and swallowed by the movements
of the pharynx (ph., figs. 4, 7). These remarkable morphological

modifications of the mouth parts have not been recorded before and
are probably not found outside the family Coccinellidae. There are

three large oceUi (fig. 1, oc, fig. 8) on each side; the antennae are three-

jointed with a tactile filament (fil, fig. 8) at the apex of the second

joint; the maxillary palpi are normal, three-jointed, with the usual

sensory papiUae on the terminal joint; labial palpi minute and two-

jointed (fig. 8).

The subglobose shape of the body, with the flat ventral side pressed

against the supporting surface is similar to that of most of the coleop-

terous larvae, which live on leaves and twigs, and is well adapted to

these surroundings; the color is pale, yellowish gray, somewhat lighter

underneath and with small, brown, chitinous spots indicating muscle

attachments (ms, fig. 1); the body is pubescent, bears well-developed

setae, especially on the dorsal and lateral areas, and has numerous

small pores in the skin on aU segments (por, fig. 5); but all these

characters are not apparent on the living larva because it is covered

by tufts of long, pure white, waxy threads, which are exuded from



NO. 2171. SYNOPKIS OF THE COCCINELLin LARVAE—BOVING. 623

three rows of dorsal depressions on each side of the body. Some of

the lateral setae (cols, fig. 5) are very large, very fragile, and of a pecu-

Har structure, emitted from a coUarlike prolongation of the basal

cup. The fragile nature and speciaUzation of these hairs suggest that

they are defensive, either in a merely mechanical way or possibly con-

taining a poison. Undoubtedly protective organs are certain large

repugnatorial glands, which can emit drops of bloodhke fluid; these

are placed dorsaUy in the intersegmental skin on each side of the first

eight abdominal segments (hg, fig's. 1 and 5). Small ring-shaped

light brown spiracles (sp, figs. 1 and 5) occur on the mesothorax and

on the first eight of the ten abdominal segments ; a rudimentary pair

is found on the metathorax. The spiracles are provided with an

effective closing mechanism (fig. 5), which prevents the expiration

of the air, when the larva contracts the body to press out the blood-

like fluid from the glands.^

The three thoracic segments bear stout legs (fig. 3), which are in-

serted rather close together; their color is dark gray with the ter-

minal margin of each joint shiny, black; the small, clawhke tarsi are

black, with a seta near the base and are surrounded by cm-ious, club-

shaped hairs on the end of tibia (fig. 1). The anal segment (10 ahd,

figs. 1,3) is bent downwards and forms a well-developed sucker, which

is used in the locomotion.

STRUCTURAL DETAILS OF THE MATURE LARVA.

Cranium (figs. 8, 9, 10) symmetrical, rectangular, twice as broad as

long; occipital foramen of the same width as the cranium; head

reaches further back above than below; ventrally the foramen is

without any distinct chitinous margin, because the two epicranial

halves are widely separated and the gula region (gu) is without any

chitinization (fig. 10); hypostoma (h), strongly chitmized, with a

distinct triangular posterior enlargement (htri, fig. 10). Labrum
(Zr, fig. 9), very large and semicircular, shaped like an eyeshade;

anterior margin distally without any serration, ciliar fringe or mar-

ginal setae; clypeus ( = postlabrum Lyonet) (c, fig. 9) indistinct

because the chitinization of epistoma (ep) is but slightly developed,

and only obvious near the dorsal articulation of the mandibles; frons

(f)
completely fused with epicranium (ecr), no indication whatever

of the frontal sutures nor any epicranial suture; ^ three well developed

lateral oceUi (fig. 1, oc, fig. 8) arranged, as the figures show, in a tri-

angle just behind the antennal ring. The laterally placed antennal

ring (a, figs. 8, 9) is strongly chitinized and smrounds the whole basal

membrane of the antenna; the antenna is of about the same length as

1 Compare A. G. Boving, Natural History of the Larvae of Donaciinae (International Revue der

gesamten Hydrobiologie und Hydrographie, vol. 3, Biol. Suppl. 1, 1910, i>. 73).

2 Compare the first-stage larva, mentioned on page 628.
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the mandible, conical with a big basal membrane (bm, fig. 8) ; first

joint wide but rather short (/, fig. 8) ; second joint (II, fig. 8) as long

as the first but only half as wide; from the membraneous distal end

of the second joint is emitted on the outerside a small transversely

divided third joint (///, fig. 8) and on the innerside a thin-walled,

soft sensory filament (fil, fig. 8) , which is a Uttle longer and more

slender than the third joint.

The mandible (fig. 6) is falciform with acute apex and with a large

flattened base, which is developed into a convex molar shaped por-

tion (mo) above the flexor muscle (Jl) , and which is also flattened out

above the extensor muscle (ex); between the molar part and the apical

part (apx) is inserted a thin, broad, perlucid retinaculum (rim); the

basal portion bears externally one large scrobicular seta. The maxilla

(fig. 10) is connected with hypostoma (h) by a large, oblong articu-

lating membrane (cm, fig. 10) from the exterior margins of the cardo;

the posterior half of this membrane contains a flat chitinous plate,

in outline resembling a lobster claw (lo, fig. 10), but the plate is nor-

mally concealed, because that part of the membrane, as a rule, is in-

vaginated below the cardo; cardo (ca) is rather large, well chitinized

and dark separated from stipes by a fme suture; the ventral surface

of the stipes is of the same size and character as cardo, but while cardo

only consists of a ventral shell-shaped plate, stipes is a real tube-

shaped joint, though its dorsal side, facing the mouth cavity, is chit-

inized only at its distal end (std. I, fig. 8), while the rest is soft-skinned

and forms a part of the buccal membrane (std. II, fig. 7) ; the rest of

the mouth cavity is formed by'the imderside of the labrum, the epi-

pharynx (eph, fig. 4) , the dorsal side of the rather mdistinct ligula (li,

fig. 9, 10), and the hypopharynx (hy, fig. 7), all of which are soft and

fleshy; the distal end of stipes is closed by a membrane, (stm, fig. 10),

which bears a big fleshy lacinia (la, fig. 10) and a short palpiger (pig,

fig. 10) ; lacinia has ventrally a slightly chitinized brownish surface,

which is very distinctly articulated with the rod-like, strongly chit-

inized interior margin of stipes (str, fig. 10); the anterior and dorsal

part of the lacinia is soft skmned (la, figs. 9, 10), provided with a num-
ber of short sensory peg-hke projections, with a few setae and with a

two-jointed appendix, the rudimentary galea (g, figs. 8, 10);^ palpiger

(pig, fig. 10) is stiffened by a semicircular chitinization (pgc); it carries

a three-jointed conical palpus, which is of nearly the same size and

shape as the antenna, with the corresponding joints ahnost equal in

length and width; the number and location of the setae are indicated

in figm-e 10; apical joint with sensory papillae (se). Submentmn
(sm), mentum (m), and stipes labii (l) are fleshy and are fused to-

» Compare (o) A. G. Boving, Natiaral History of the Larvae of Donaciinae, p. 12, (6) G. Dimmock,

Algunas Coccinellidae de leuba, p. 301, in translation from the Spanish text: "I am inclined to believe

that this appendix . . . will prove to be a rudimentary lobe (see plate 51, fig. 17)."
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gether to such an extent, that the different regions can hardly be

discerned; there is no connecting lobe bej^ween submentum and cardo

and only a very faint boundary hne between submentum and the

big fleshy soft-skinned gula region (gu); this latter region is again

fused with the thick collar-shaped skin in front of prothorax (fig. 1).

At the base of mentum, close to the posterior margin of stipes, is

found a pair of large, sUghtly chitinized and indistinctly defined plates,

each with two setae; at the middle of submentum, adjoining cardo,

is found a similar, but smaller pair of chitinous plates, behind each of

which is a single seta. The labial palpus (Ip, fig. 8) is very short,

two-jointed, with a well chitinized ring-shaped basal joint, and with

a rounded apical joint, which is but shghtly chitinized; ligula (li, fig.

10), the fused laciniae labiales, is not well defined, subtriangular,

obtusely pointed. The mouth cavity (fig. 7) has in its floor a strongly

developed, chitinized bridge (hr, fig. 7), which limits hypopharynx
posteriorly and sharply defines the entrance to the pharynx (ph);

from this chitinization extend two pairs of chitinous rods, which form

the margins relatively of the hj^opharynx (hr, fig. 7), and the epi-

pharynx (er, figs. 4, 7); the hypopharyngeal rod has an interior

branch at the base; laterally in the corner of the mouth between the

upper and lower pair of rods, the chitinous bridge terminates in a

concave masticating surface, against which the convex basal part of

the mandible works.

The thoracic segments conform in shape and size with the abdom-
inal segments more than is normally the case in coleopterous larvae

and it is not necessary to describe them separately. The tergal region

of each segment is ventrally defined by a longitudinal, cm-ved suture

(tp, figs. 1, 2), the tergo-pleural suture or lateral furrow, Dimmock ^

( = antipleural suture Boving ^) which is determined by two muscle

marks and by the upper ends of the vertical suture (vps, figs. 1, 2)

between the posterior pleural areas (3, 4, fig. 1) of one segment and the

adjacent anterior pleural areas (1, 2, figs. 1, 3) of the following seg-

ment. The outlying areas of tergum occupy a considerable portion

of the whole tergum. Dorsally they are limited by a line which can

be traced by a series of muscle marks ; the line starts at a muscle mark
just in front of the spiracle and runs vertically upwards to another

muscle mark immediately below the blood-exuding, repugnatorial

gland (hg, figs. 1,2) and hence around and beyond this gland; on the

thoracic segments, where there are no repugnatorial glands, the three

muscle marks are, nevertheless, easily located; the next determining

point is the terminus of a transverse dorsal suture (tds, figs. 1, 2),

» Geo. Dimmock, Algunas Coccinellidae, etc., p. 295: en los segmentos abdomlnales de las larvas de

muchas especies entre la segunda y tercera hilera dorsal hay un canal longitudinal mis 6 menos definido

que ha sido llamada en este artioulo " canal lateral," usando el mismo nombre en cuanto & las ninfas.

2 A. G. Boving, The Abdominal Structures, etc., p. 57.

-Proc.N.M.vol.51—16 40
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which ends in a depressed, slightly chitinized rod, connecting two con-

spicuous muscle marks ; the rod is approximately twice as long on the

thoracic segments as on the abdominal segments; from the terminus

of this rod the hmiting line of the outlying tergal portion continues as

a rather indistinct wrinkle to the mark below the gland of the next

segment, and hence downward to the tergopleural suture.

Tliis whole outlying tergal portion corresponds to what I before

have called the spiracular area {spa, fig. 1). In most coleopterous

larvae, however, including the majority of the Coccinelhd larvae, the

spiracles have moved away from this area on the thoracic segments,

and the term "spiracular area" would consequently be misleading

apphed to these segTaents; while the term wDl be retained for the

spiracle bearing abdominal areas, the homologous thoracic areas

should be named "the alar areas, "^ because it is from these areas, (al,

figs. 1, 2) that the wing pads start on the second and tliird thoracic

segments. ^ The central part of tergum is divided by the deep trans-

verse suture {tds, figs. 1, 2) ending in the depressed cliitinizations just

mentioned hi the foregoing; in front of tliis suture lies the anterior,

trapezoidal portion of scutum (sc I, fig. 2), wliich contains a central

transverse ridge of setae and a small, triangular prescutum (psc, fig.

2) ; behind the transverse fine is the posterior portion of scutum (sc

II, fig. 2) with a small, triangular, faintly outhned scutellar area (scl,

fig. 2) opposite prescutum. Parascutum {pasc, figs. 1 and 2) is small

and not sharply defined.

The outline of the pleural or lateral zone is concave above and

below; dorsally it is defined by the tergopleural or lateral suture (tp,

figs. 1,2), ventrally by the sternopleural or sublateral suture (stp, fig.

3) ; the latter formerly referred to by the writer^ as the pleural suture.

On the thoracic segments this suture runs immediately above the

conspicuous double chitinization with which coxa articulates, and on

the abdomen^ it connects the anterior and posterior cuneal notches

(an and pn, fig. 3) and contains a small muscle mark on the middle of

each segment. The pleural or lateral zone is large and bulges out

prominently, so that only half of it can be seen from above, the other

half from below. The pleural lobe (pll, fig. 3) is central and sur-

rounded by the proto-, deutero-, trito- and tetrapleurites (1, 2, 3,

4a, 46, figs. 13) ; these are all well developed, especially is the lower

part (4&) of the tetrapleurite unusually large and cusliion-hke.

Both in the thoracic and the abdominal segments the areas below

the pleural or lateral zone are the following: Hypopleurum, para-

sternum, presternum, sternum or eusternum, and sternellum. The

hypopleurum (pcx, fig. 3) is comparatively small in the thoracic seg-

1 Following suggestion from Mr. F. C. Craighead.

2 This can be observed in larvae which for any reason abnormally have developed wing pads.

» See Boving, The Abdominal Structures, etc., pp. 56-57.
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merits, but is here easily recognized by the double chitinization, into

which the condyle of the coxa fits; the anterior portion of this chitini-

zation is located at the end of a lateral armlike extension from eu-

sternum in front of coxa; the abdominal parasternum (past, fig. 3) is

large; the eusternum (eust, fig. 3) is separated from the sternellum

(stl, fig. 3) by a transverse suture, which in thorax contains the furcal

notches (fn, fig. 3); sternellum is approximately trapezoidal, pos-

teriorly defined by a curved line through the unpaired ventral notch
(vn, fig. 3) in the middle fine of the body.

Between the head and the thorax is a broad, fleshy collar; the ven-

tral side of tliis coUar contains a median area (mea, fig. 3) in wliich is

found a small unpaired chitinization; on either side of this area is a

triangular area (ta, fig. 3) ; this latter area is correspondingly devel-

oped along the anterior margin of the sternum of meso- and meta-
thorax, but is rudimentary on the abdominal segments; it is consid-

ered a lateral presternum (prst, fig. 3) ; in front of it on meso-
and metathorax is a median notch-bearing area, the morphological

nature of which can be decided only by a thorough study of the mus-
cles, for which the available material is not in proper condition; this

area (fig. 3) may, for the present, with equal right be regarded as a

separate piece of the preceding sternellum, as a special posterior ster-

nal area, as a median part of presternum, or as a special area, homol-
ogous with the median area (mea) of the coUar. It is possible that the

areas containing the large, repugnatorial glands (hg, fig. 1) may be inter-

preted as remains of the intersegmental sldn, which otherwise can only

be traced on the abdomen as a line. The tenth abdominal (10 ahd,

fig. 3) or anal segment is bent downwards, so that the ventral portion

becomes anterior and the dorsal posterior; the anterior portion is a

little smaller than the posterior and the latter is divided by a wedge-

shaped depression ; anus is central.

Legs are well developed; the base of coxa (cox, fig. 3) is large and
obHque. The general form and relative size of the trochanter (tro),

femur (fe) , tibia (tih) and tarsus (tars) can be gathered from figures 1

and 3. The claw-shaped tarsus is rather small, curved, pointed with

rounded heel; it is surrounded by peculiar club-shaped setae situated

on the end of the tibia.

The spiracles (sp., figs. 1 and 5) are all of the same size, ring-shaped

and, what is especially noteworthy, placed dorsally both on the tho-

racic and on the abdominal segments. The rudimentarymetathoracic
spiracle is represented by a minute chitinous dot. The atrium is not

developed and there are no hairs in the spiracular openmg; the clos-

ing mechanism is two-armed; beneath the base of the one arm (arm,

fig. 5) the tracheal wall is invaginated into a soft-walled cushion,

slightly chitinized only on the upper surface; by the contraction of

the closing muscle these underlying portions of the tracheal wall are



628 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 51.

pressed against each other, resulting in a very effective closmg of the

trachea.

There are in all, four larval stages; the second and third agree in

general with the fourth stage here described, but the first larval stage

presents a few deviations. The head of this first stage larva is com-

paratively larger than in the later stages, the body is more slender

and the legs comparatively longer; but the most interesting differ-

ence is found in the last joint of the maxiUary palpus,which relatively

is more than twice as long as in the mature larva, and in the cranium

being uniformly black with a trifurcated white pattern indicating the

two frontal sutures and the epicranial suture. Otherwise this first

larval stage agrees with the last larval stage in the stmcture of the

mandibles, the hypopharyngeal bridge, the number of ocelli, and the

arrangement of the body areas.

SYNOPSIS OF THE LARVAE OF THE COCCINELLIDAE IN UNITED
STATES NATIONAL MUSEUM.

The larvae of the family CoccinelUdae exhibit a great variation of

structure. They can, however, only be confused with certain larval

types of the family Chrysomehdae, which they resemble in general

shape and in the development and arrangement of the chitinous

plates and spines of the body areas. Except the very deviating her-

bivorous larvae of the Epilachnini the rest of the Coccinelhd larvae

may definitely be separated from those of the Chrysomelids with

which they may be confused by the following differences in the struc-

tures of the head and mouth parts.

In the Coccmelhdae the mandible is sickle-shaped with the base

enlarged and (except in the small genus Microweisea) with a retinac-

ulum present; a hypopharyngeal bridge is developed. IntheChrys-

omelid types referred to, on the other hand, the mandible is broad

with base not especially enlarged and without retinaculum; the hypo-

pharyngeal bridge not developed. All the Coccinellid larvae exam-

ined by the writer possess three oceUi, while in the Chrysomelidae

the number of eyes varies from none to six. It has been maintained

that the larvae of the family CoccinelUdae could be definitely distin-

guished by two depressions on the middle of the frontal suture, but

our knowledge of these structural details is too limited to definitely

estabUsh them as a family character.

The Hyperaspis larva described above represents the primitive

type of the Coccinellidae, while the CMlocorini possess the most

highly developed larvae; between these two extremes is found a

series of intermedian forms ; the Epilachnini and the Psylloborini are

branches from the main stem with biological adaptations, such as

specialized mandibles (in both of the groups), and reduction of the

hypopharyngeal bridge (in the Epilachnini).
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The following genera are represented in the United States National

Museum, several of them by more than one species:^ Hyperaspis,

Thalassa, Brachyacantha, Microweisea, Stethorus, Scymnus, CepJialo-

scymnus, Cryptolaemus, Novius (Vedalia), Lindorus, Khyzobius, Mi-
craspis, Anisosticta, Megilla, Hippodamia, Adalia, Coccinella, Har-
monia, Neda, Cycloneda, Anatis, SynonycJia, Thea, Psyllohora, Epi-

lachna, Lasia, Cynegetis, Curinus, Axion, Exochomus, Egius, Orcus,

Chilocorus. In the subsequent synopsis these genera are arranged

in nine groups, namely (1) Hyperaspini, (2) the genus Microweisea,

(3) Scymnini, (4) Noviini, (5) Rliyzobiini, (6) Coccinellini, (7) Psyl-

loborini, (8) Epilaclinini, and (9) CMlocorini.

These nme groups are differentiated, as shown on plate 120, by the

following characters :
^

Primarily:

(1) The location of the thoracic spiracles; these are situated either

in tergum or in the protopleurite.

(2) The arrangement of the pleural areas of meso- and metathorax;
these are either similar to the corresponding, normally arranged

pleural areas of the abdomen, or differ from these in having the pro-

topleurite more or less fused with the adjacent part of tergum into a

triangular region, which extends downwards to the sterno-pleural

suture, and in having the pleural lohe fused with the posterior pleurites

into another triangular region, which extends upwards from the ster-

nopleural suture.

(3) The presence or absence, distribution, or modification of proc-

esses, tubercles, plates, or spines on the thoracic and abdominal areas.

Secondarily:

(4) The different development and chitinization of the hypopha-
ryngeal bridge.

(5) The shape of the apex and the retinaculum of the mandibles.

The relationship of the genera and groups is, as far as possible,

indicated by the sequence withm the columns of plate 120.

It is noteworthy that this systematic arrangement, based on struc-

tures of the larvae, corroborates the classification based on structures

of the adults, proposed by Col. Thomas L. Casey,^ deviating only in a
few points; thus the study of the larvae does not support a separation

between a tribe Hypodamiini and a tribe Coccinellini. The genus
Microweisea ( = T. L. Casey: the genus Smilia, Weise) forms, as

Weise and Casey have pointed out for the imagoes, an extremely
remarkable and isolated type which can not be included within the

1 The large number of Danish forms is due to the gifts of Messrs. Kryger and Rosenberg, of Copenha-
gen.

2 As muscle impressions corresponding to those described in Hyperaspis binotata are present in all Coc-
cinellid larvae, and as the areas defined by them consequently can be identified with the homologous
areas in Hyperaspis, all tubercles, sclerites, spines, or glands are referred to these special areas and named
after them.

s A Revision of the American Coccinellidae, Journ. New York Entom. Soc, vol. G, 1898.
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tribe Scymnini; the larvae also indicate that this genus constitutes a

separate tribe. Colonel Casey states that the two genera Psyllohora

and Thea are so closely related to each other, "that it might scarcely

be conducive to taxanomic convenience to maintain them distinct";

the study of the larvae which are readily identified by the character-

istic shape of their mandibles (fig. 10, pi. 120), support this view. On

the other hand, the comparison between the larvae of the PsyUoborini

and the Epilachnini does not support Colonel Casey's opinions, when

he regards the PsyUoborini and the Epilaclmini so closely related, that

he considers the Epilachnini merely as slightly modified PsyUoborini

"by reason of perverted food habits and attendant environments."

While the larvae of the PsyUoborini are rather close to the CoccineUini,

the larvae of the Epilachnini differ considerably from both of them

in a great many characters. The Epilachnini are truly derived from

the CoccineUini, but are so adapted and changed that they form a very

distinct tribe.

Group I (HYPERASPINI).

Plates 118-120.

Of this group the following genera and species have been studied:

Eyperaspis lugubris Randall (N. Amer.), Hyperaspis binotata Say

(N. Amer.), Thalassa montezumae Mulsant (Arizona), Brachyacantha

ursina Fabricius (Washington, D. C), Brachyacantha, sp. (Texas).

The body in dorsal view is ovate, with greatest width on the third

and fourth abdominal segments ; much flattened ventrally and very

convex dorsally. Prothorax oblong-oval, more than twice as broad

as long, the dorsal outhne of the other segments, both thoracic and

abdominal, is approximately rectangular, laterally rounded, com-

paratively broader and shorter than prothorax; the ninth abdominal

segment nearly semicircular, more than twice as broad as long, with

an unserrated margin. The folds and areas of mesothorax and meta

thorax are very similar to those of the abdominal segments, which

indicates the prunitive nature of the group ; the spiracles are all tergal

and the spiracle-bearing areas are developed nearly alike in the tho-

racic and the abdominal segments. The tergopleural suture is hori-

zontal and well defined throughout its whole length; the pleural

lobe is convex, cushion-like, ovate, and the protopleurite is not fused

with the adjacent part of tergum. Both thorax and abdomen have

small chitinizations, indicating the attachment of muscles, but have

no setiferous tubercles or spines. The hypopharyngeal bridge is

strongly chitinized with a cavity in each end, into which the molar-

shaped interior base of the mandible fits; the apex of the mandible is

single, and the retinaculmn is thin-walled with a single-pointed tip.
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Group n (Genus MICROWEISEA).

Plates 120 and 121, figs. 22 a, b.

The group contains only the one genus Microweisea. Three species

are present in the collections of United States National Museum, viz:

Microweisa misella LeConte (N. Amer.), Microweisea coccidivora

Ashmead (N. Amer.) and Microweisea ovalis LeConte (=felschei

Weise) (Florida).

The body is depressed, fusiform, greatest width on metathorax;

prothorax oblong-oval, about twice as broad as long; mesothorax and
metathorax also oblong-oval, only sHghtly broader and longer than

prothorax; the abdominal segments subrectangular, laterally rounded,

relatively broader and shorter than the thoracic segments; the ninth

abdominal segment conical, much narrower than the eighth, half as

broad as long. The folds and areas of mesothorax and metathorax

and of the abdomen are similar to those found in the Hyperaspini,

with which group Microweisea also agrees in shape and nature of the

spiracle-bearing areas of mesothorax and metathorax and in the

transverse-oval dorsal outUne of these segments as well as in the shape

and position of the thoracic pleural areas below a well defined, hori-

zontal tergopleural suture. A pair of longitudinal dark chitinizations

is found on the tergum of the prothorax and is indicated on the tergum
of mesothorax and metathorax; a ring-shaped dark cliitinization sur-

rounds the eighth, and a similar chitinization the ninth abdominal

segment; the rest of the body is soft skinned, without setae-bearing

tubercles or sclerites. The head (fig. 22 a, pi. 121 ) is quite different from
that of any other Coccinelhd larva. It is elongate with a compara-
tively narrow spear-like frons, which on its inner side has a long, thin,

dark chitinized rod-like thickening along the median line. The hypo-
pharyngeal bridge and the mandibles (fig. 17, pi. 120) have the same
general shape as in the preceding group, and the apex of the mandible
is single-pointed as in this group, but the retinaculum is absent in all

three species examined, a condition which the writer has not observed

in any other Coccinellid larva. The claws are unusually slender,

rather straight, pointed and about four times longer than the width
of the base. Microweisea is undoubtedly close to the Hyperasinni
and also shows affinity to the Scymnini, but it constitutes a sharply

defined, distinct type.

Group III (SCYMNINI).

Plates 120 and 121, figs. 23, 24, 25 a, b, and 26.

The following genera and species, included in this group, have been
studied: Stethorus punctum LeConte (N. Amer.), Stethorus utilis Horn
(Florida), Scymnus cervicalis Mulsant (Texas), Scymnus coniferarum

Crotch (Arizona), Cephaloscymnus (?), sp. (Arizona) and Cryptolaemus

montrouzieri Mulsant (California).
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The fonn of the body varies much; in some species, as Scymnus

coniferarum, it is elongate fusiform with prothorax obovate, more

than twice as long as broad, and, with the ninth segment conical,

twice as long as broad, mucH narrower than the eighth segment; in

other species, as Scymnus cervicalis, the form is rather broad with

the segments of about the same size and only sUghtly tapering pos-

teriorly, the prothorax is trapezoidal, anteriorly broadest, laterally

rounded, about twice as broad as long, and the ninth segment is

semicircular, about twice as broad as long, and not much narrower

than the eighth segment; still in other species, as Ceplialoscymnus ( ?),

the general shape is the same as in Scymnus cervicalis, but all seg-

ments have laterally pecuhar large prolongations. The outline of meso-

thorax and metathorax of the group is that typical for the majority

of the CoccineUid larvae; it is trapezoidal, broadest in front, and

differs from the transversal-oval dorsal outline, characteristic of the

foregoing groups and stiU characteristic of the abdominal segments

of the present and the subsequent group. This trapezoidal form is

mainly due to the following development of the mesothoracic and

metathoracic pleural areas (fig. 13, pi. 120) . As mentioned previously

(page 629), the mesothoracic and metathoracic spiracles move down

into the protopleurite; and this area fuses more or less closely with

the adjacent part of the tergum and also with the deuteropleurite

into a subtriangular region, thus givmg the impression as if the an-

terior portion of the spiracle bearmg tergal area had been enlarged

and dropped downward to the stemopleural suture. There it

touches and is more or less confluent with the upper edge of the

elongate, triangular, swollen, presternal area (prst, fig. 3, pi. 118) which

points downward to and normally touches the unpaired ventral

notch. The spiracle-bearing extension does not carry any setiferous

tubercle or spme. By the development of this anterior pleurite the

rest of pleurum is forced backward, and fused into the swollen, sub-

triangular region, which extends upward from the stemopleural

suture m its entire length to the teimmus of the tergopleural suture.

On the thoracic segments a pair of longitudinal chitinizations occur on

the terga, and, on the abdominal segments a small setae-bearing tuber-

cle is developed on the scutal area, on the sphacular area just below

the small parascutal area, on the pleural lobe, and on some of the ster-

nal areas. In Cephaloscymnus ( ?) , deviating in many ways, the pleural

lobe is extraordinarily developed into a broad horizontally flattened,

setae-bearmg process (fig. 24, pi. 121); similar structures have been

described m other Scymnini. The hypopharyngeal bridge is strong;

the mandible has a molar-hke base and the apex of the mandible is

single in aU the genera and species represented in the United States

National Museum, except Cryptolaemus montrouzieri, in which form

the apex is divided into two teeth; in the hterature, however, several
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Other species of Scymnid larvae have been described with a bifurcate
mandibular apex; the retinaculum is always thin-waUed and has a
single-pointed tip.

The Scymnini are difficult to define and place as a group. Based
on the few characters used in the present paper, a form as Crypto-
laemus, for instance, with its bifurcate mandibular apex should logi-

cally be included in the following group, the Coccinellini, but the gen-
eral habitus of the larva is very different from that of the CoccineUini
and agrees well with that typical for many Scymnini. It seems ad-
visable for the present to include all the genera mentioned as Scymnini
in this one group.

Group IV (NOVIINI).

Plates 120 and 121, fig. 27.

This group contains but the one genus Novius upon which Gangl-
bauer ^ has based his tribe the Noviini.

The only species represented in the National Museum is Novius
cardinalis Mulsant.

The dorsal outline of the body is ovoid with its maximum width at
the third abdominal segment. Prothorax is trapezoidal, about half
as broad as long, anteriorly and laterally broadly rounded; the ninth
abdominal segment is nearly semicircular, half as long as broad,
anteriorly somewhat narrower than the eighth abdominal segment,
posteriorly without any serration or crenation. The thoracic spira-

cles are placed in the protopleurite, and the shape of the pleural areas
is as in the foregoing group, but the Noviini differ from the Scymnini
by having a setiferous tubercle developed in the subtriangular ex-
tension from tergum. Prothorax has on each side of the middle line

two longitudinal chitinous patches; on mesothorax and metathorax
is a small setae-bearing tubercle on each scutal area, close to a large
chitinization in the alar area (see page 626).

Small chitmizations with a few setae occur on each of the scutal
areas of the abdominal segments and still smaller chitinizations are
found on the abdommal spiracular areas. Well developed setae-

bearing tubercles are present on the pleural lobes of all segments.
The areas below the sternopleural suture exhibit no special structures.

The hypopharyngeal bridge is strong, the ulterior portion of the base
of the mandible is molar-shaped, the tip of the mandible single-

pointed; retinaculum is simple and thin-waUed.

Group V (RHYZOBIINI).

Plates 120 and 121, figs. 32a, b,

The two following genera and species, included in this group, have
been examined: Rhyzohius ventralis Erichson (CaUfornia) and Lin-
dorus lopliantae Blaisdell (Cahfomia).

» Die Kafer von Mitteleuropa, vol. 3, pt. 2, p. 977.



634 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.51.

The general form of the body as in the Noviini; the prothorax and

ninth abdominal segment are crenated; setae-bearing processes from

the pleural lobe are developed as in CepJialoscymnus (?), but charac-

teristic for the group is the possession of setae-bearing processes, also

from the lateral margms of the tergum of the segments. Tlie meso-

thoracic and metathoracic spiracles are placed m the protopleurite,

and the protopleurite of these segments is incorporated in a subtri-

angular extension from tergum, as in the Scymnini and Noviini; the

protopleural portion of the extension is clearly separated from the

tero-al part by the well-defined tergopleural suture. A setae-bearing

tubercle is found on this extension as in the Noviini. The hypo-

pharyngeal bridge is strong, the interior portion of the mandibular

basis is molar-shaped; the tip of the mandible is bifurcate; retina-

culum simple and thin-waUed.

Group VI (COCCINELLINI).

Plates 120 and 121, figs. 28, 29.

The following genera and species of this group have been studied:

Micraspis 12-punctata Linnaeus (Denmark); Anisosticta 19-punctata

Say (Denmark); Megilla fuscilabris Mulsant (= M. maculata Degeer

(N. Amev,)), Hippodamia convergens Guerm (N. Amev.), Hippodamia

amhigua LeConte (California), Hippodamia glacialis Fabricius (N.

Amer.), Hippodamia 13-punctata Linnaeus (N. Amer., Denmark);

Adalia hipunctata Linnaeus (Washington, D. C), Coccinella 7-punctata

Lmnaeus(Denmark, Hungaria), Coccinella repanda Thunberg(Hawaii)

;

Coccinella variabilis IlUger (Denmark); Coccinella oculata Fabricius

(N. Amer.) ; Coccinella O-notataKerhsi. (N. Amer.) ; Coccinella sanguinea

Linnaeus (Cuba, Florida); Harmonia picta Randall (N. Amer.);

Neda marginata Lmnaeus (Mexico, N. Amer.); Cycloneda abdomi-

nalis Say (?) (Mexico, N. Amer.); Anatis 15-punctata Olivier (N.

Amer.); Synonyclia grandis Thmiherg (Java).

The body is fusiform, in most genera with the greatest width at

metathorax; the sides of the abdomen are straight and the segments

diminish gradually posteriorly; the outhne of prothorax varies from

nearly trapezoidal, about twice as ^vide as long, with the largest width

posteriorly, to approximately crescent shaped. The ninth abdominal

segment is somewhat conical, half as broad as long, or longer, con-

siderably narrower than the eighth segment, laterally unarmed, never

serrated or crenated as in many preceding forms and never darkly

chitinized as in Microweisea. The mesothoracic and metathoracic

spiracles are situated in the large protopleurite. This is subtriangular

blunt, downwards directed, in some genera not limited dorsaUy by any

distinct tergopleural suture, in other genera with a distinct suture. A
setiferous tubercle is never developed in the spiracle-bearing region

as is the case in the Noviini and FJiyzobiini. The rest of pleurum has
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the triangular shape typical of the majority of the Coccinellid larvae.

In most of the genera sclerites are developed in prothorax, and, when
present, the sclerites of scutum and the marginal area of tergum are

fused together; they are flat, covered with setae or developed into

setiferous spines. On mesothorax and metathorax a rather small

flat or spinose scutal sclerite is more or less confluent with a large, flat

or spinose sclerite in the alar area just below the parascutum. The
triangular pleural lobe, the hypopleural area and the eusternum have
only small chitinizations. The abdominal segments have a setiferous

flat or tubercle-shaped or spinose sclerite on the scutal area, another
similar one on the spiracular area and a third on the pleural lobe; the
surface of the hypopleural area, the parasternum and the eusternal

area is normally only sHghtly chitinous. The hypopharyngeal bridge is

strong, the inner portion of the basis of the mandible is molar-shaped,
the apex of the mandible is bifurcate; in Synonycha grandis, however,
the tip of each of the principal teeth is divided into two teeth, a large

distal and a smaller proximal one. The retinaculum is developed as a
straight, single, strongly chitinous tooth.

Group VII (PSYLLOBORINI),

Plates 120 and 121, fig. 30.

The tribe Psyllolorini has been established by T. L. Casey on the

genera Psyllobora, Thea, Ealyzia, and Neohalyzia. The tribe is repre-

sented in the United States National Museum by larvae of the follow-

ing species: Pstjllohora parvinotata Casey (Cuba, Florida), Psyllobora

vigintimaculata Say (N. Amer.), and Thea 22-'punctata Linnaeus
(Denmark)

.

In the general shape of the body and its parts, in the development
of the mesothoracic and metathoracic spiracle-bearing protopleurite

into a triangular extension from the tergum, in the character, pres-

ence and distribution of sclerites or setiferous tubercles this group is

closely connected with the less speciaUzed genera of the Coccinellini.

The body is soft-skinned ; on each side of the tergum of prothorax one
{Psyllohora) or two (Thea) setae-bearing sclerites; setae-bearing

tubercles are found in mesothorax and metathorax in the scutmn, the

alar area and the pleural lobe ; setae-bearing tubercles are also found
in the same areas on the abdominal segments. The ventral areas be-

low the sternopleural suture have small tubercles on the hypopleural

parasternal and eusternal areas. The hypopharyngeal bridge and
interior base of the mandible as in the Coccinellini, but the rest of the

mandible differs from that of all the other Coccinellini in having the

apex produced into five teeth and the thin-walled retinaculum into

five teeth (Psyllobora) or several small rounded elevations (Thea).
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Group Vm (EPILACHNINI).

Plate 120 and plate 121, figs. 31a, 6.

The following genera and species of this group are represented in

the United States National Museum: Epilachna corrupta Mulsant

(Mexico, Colorado, Panama), Epilachna horealis Fabricius (N. Amer.),

Lasia glohosa Schneider (Denmark) and Cynegetis impunctata Lin-

naeus (Denmark).

This group is allied to the Coccinellini, having like this tribe an

unarmed spiracle-bearing extension from the terga of mesothorax and

metathorax. The protopleural portion of the extension is sharply

defined by the tergo-pleural and the sterno-pleural sutures, which

separates the portion respectively from the alar area and the pre-

sternum. The development of long, more or less conspicuously

branched spines on all the segments is a speciahzation, which is only

indicated in the Coccinellini; on the ventral areas small tubercles are

present in the same distribution, number and development, as in the

Coccinellini. In the form of the hypopharyngeal bridge and of the

mandibles, this group, however, occupies as already mentioned (page

628) an isolated position among all Coccinellid larvae. It is note-

worthy that the anterior portion of the head and the development of

antennae and palpi also exhibit special characters; finally an epi-

cranial suture is present, a character, which, outside this group, only

occurs in the three closely related genera, Chilocorus, Egius, and Orcus.

The dorsal side of the prothorax is well chitinized and has on each

side two large spines with an intervening small spine; in Cynegetis

a small spine is developed from the small prothoracic pleural lobe.

The scutal areas of thorax and abdomen, the alar areas of mesothorax

and metathorax as well as the corresponding spiracular areas of the

abdominal segments and the pleural lobes of both the thoracic and

the abdominal segments aU carry a flat, thick sclerite with a long

setiferous spine. The first abdominal spiracle is placed much more

dorsally than on the other abdominal segments. This is especially

so in Cynegetis. The hypopharyngeal bridge is lameUiform, slightly

chitinized, in Epilachna with only a dark chitinous Une along the pos-

terior margin (fig. 16, pi. 120), and in Cynegetis even without that mar-

ginal thickening; there are no hard-walled lateral cavities in the

bridge, and the grinding and squeezing mechanism, which is found in

all the carnivorous CoccinelUd larvae, is therefore totally lacking in

the larvae of this herbivorous tribe. The mandible (fig. 21, pi. 120) is

strongly chitinized at the base; it is not so broad as in the other

groups and it has no molar-shaped portion. The retinaculum is not

present in its normal place; as it, however, is strongly developed in

the allied group Coccinellini, it is possible that it really is represented

by the lower teeth of the unusually multidentate apex of the mandible.
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These teeth are of different length and in some of the species the

larger ones are serrated. The inner margin of the mandible below

the teeth is convex and comparatively long, one-half to two-thirds of

the whole length of the mandible.

Group IX (CHILOCORINI).

Plate 120 and plate 121, figs. 33a, h; .34; 35a, 6.

Of this group the following genera and species have been examined

:

Curinus coeruleus Mulsant (Guatemala), Axion, sp. (Arizona), Exoch-

omus cuhensis Dimmock (Cuba) ; Egius platyceplialus Mulsant (Cuba),

Orcus australasiae Boisduval (Australia), Chilocorus hivulnerus Mul-

sant (N. Amer.), Chilocorus renipustulatus Scriba (Denmark), Chilo-

corus cacti Linnaeus (Mexico, Arizona).

The group Chilocorini represents, as stated above, the final stage in

the evolution of the normal, carnivorous Coccinellid larva; they

belong to the subovate type, which includes the broader forais of the

Scymnini larvae, the Noviini and the Rhyzohiini, rather than to the

fusiform type, which mcludes the elongate forms of the Scymnini

larvae, the Coccinellini and the Psylloborini. The maximum width

is at metathorax, but this segment is only slightly wider than pro-

thorax and mesothorax and the first three abdominal segments; the

other abdominal segments narrow gradually to the ninth abdominal

segment; this segment is about twice as broad as long, anteriorly not

much narrower than the posterior edge of the eighth segment, broadly

rounded posteriorly with an unserrated margin. The areas of the

whole body carry spines of varying length. The pleurum is developed

as in the foregoing groups; on mesothorax and metathorax with a

spiracle-bearing, subtriangular protopleurite and with the opposite

subtriangular region large. The protopleurite is separated from the

tergum by a distinct tergo-pleural suture, but is confluent with pre-

sternum. On mesothorax the protopleurite carries a large setiferous

spine; on metathorax it also bears a spine, but this differs consider-

ably in the different species; it is for example rudimentary in Chilo-

corus renipustulatus, half as long and thick as the correspondmg spine

of mesothorax in Chilocorus cacti and hivulnerus, and it is as long and

thick as the spine of mesothorax in Exochomus cuhensis.

The alar area carries according to the genus one, two, or three spines.*

A well-developed setiferous spine is always present on the larger sub-

triangular area behind the protopleurites of mesothorax and meta-

thorax, while the arrangement of the other spines on thorax varies as

described below. On the abdominal segments, except in some genera

on several of the posterior abdominal segments, the scutal, the spirac-

ular areas and the pleural lobe are armed with a well developed spine;

no spines on the areas below the stemopleural sutures. The hypo-

> In reality a single spine with one or two large branches coming out from the base of the spine.
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pharyngeal bridge is strongly chitinized; the inner portion of the base

of the mandible is molar-shaped; the retinaculum is present, in some

genera well chitinized, in others delicate and simple. The apex of the

mandible varies within the tribe. It is simple in Curinus, Axion, and

Exochomus, but bifurcate in Egius, Orcus, and Chilocorus. This

development of the mandible may indicate a division of the tribes into

two natural groups, and other characters support the same view.

In the first group no epicranial suture is present, the posterior angle

of the frons reaching the occiput; no medio-posterior spine on each

side of the tergum of prothorax; one to four marginal spines; no

scutal spine or only a rudiment of it on mesothorax and metathorax

In the second group a very conspicuous epicranial suture is present

(fig. 85a, pi. 121) ; one rather short medio-posterior spine on each side

of the tergum of prothorax; four or more marginal spines; a scutal

spine is always developed on mesothorax and metathorax.
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tera. Trans. Ent. Soc. Lond., pp. 7-75.

1841-52. Erichson, W. F.—Zur systematischen Kenntniss d. Insektenlarven. Ar-

chiv f. Naturg., vols. 7-13.

1898-1903. Everts, T. E.—Coleoptera Neerlandica. Two volumes and supplement.

1915. Felt, E. P.—29th Rept. State Entomologist, 1913. Bull. 175, N. Y. Sta. Mus.,

257 pp.

1915. Fink, D. E.—The Egg-Plant Lace-Bug. U. S. Dept. Agr. Bull. 239, 7 pp.

1856. Fitch, A. F.—Insects Infesting Fruit Trees. Ist Rept. Nox. Ins. N. Y., pp.
98-100.

1857. .—Insects Infesting Forest Trees. 2nd Rept. Nox. Ins. N. Y., pp.
259-62.

1865. .—6th Rept. Nox. Ins. N. Y., pp. 100-112.

1888. Fletchei., James.—Report of the Entomologist and Botanist. Rept. Exp.

Farms, Ottawa, 1887, pp. 8-57.

1906. FoLSOM, J. W.—Entomology with Special Reference to its Biological and Eco-

nomic Aspects. Phila.

1883. Forbes, S. A.—The Food Relations of the Carabidae and Coccinellidae. 111.

Sta. Lab. Nat. Hist. Bull., vol. 6, pp. 33-64.

1868. Frauenpeld, Georg Ritter von—Zoologische Miscellen. Verb. Zool.-bot.

Ges. Wien, pp. 147-166.

1883. French, G. H.—Preparatory Stages of Epilachna borealis. Can. Ent., vol. 15,

pp. 189-191.

1730. Frisch, Joh. Leonhard.—Von runden Blat- oder Marien Kefer der zweyten

Grosse mit zwey Fltigel-Puncten Insecten, pt. 9, No. 16, pp. 33-34, fig. 1.

' In the library of the United States National Museum in Washington is a typewritten copy of the

original English manuscript from which the Spanish translation was made.
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1895. Froggatt, Walter, W.—Life Histories of Australian Coleoptera. Proc. Linn.
Soc. N. S. Wales, vol. 10, pp. 325-336.

1902. .—Australian Ladybird Beetles. Agric. Gaz. N. S. Wales, Miscell.

Pub. No. 592.

1899. Ganglbauer, L.—Die Kafer von Mitteleuropa., vol. 3, pt. 2, pp. 941-1023.

1868-76. Gemminger, M. and Harold, B. de—Catalogus Coleopterorum.

1827. Gene.—Sugli Insetti piu nocivi alia Agricultura.

1762. Geoffroy, Etienne Louis.—Coccinella. Hist. Insectes, vol. 1, pp. 318-335.
1897. Gi A.RD, Alfred.—Sur les Metamorphoses d' Hyperaspis concolor Suffrian. Bull.

Soc. Ent. France, p. 262.

1892. Gillette, C. P.—Observations upon Injurious Insects. Colo. Exp. Sta. Bull.,

No. 19.

1898. .—Colorado's Worst Insect Pests and Their Remedies. Colo. Agr.
Exp. Sta., Bull. 47, p. 41, fig. 40.

1907. GiRAULT, A. A.—Biological Notes on Megilla maculata de Geer. Journ. N. Y.
Ent. Soc, vol. 55, 193-197.

1913. .—Fragments of N. American Insects. IV. Ent. News, vol. 24,

pp. 195-97.

1787. Gleichen, W. F.—Versuch einer Geschichte der Blattlause und Blattlaus-

fresser der Ulmenbaumes.
1855. Glover, Townsend.—Insects. Rept. Comm. Pat., Agr. Rept., p. 113.

1700. Goedart, Jean.—Metamorphoses Naturelles ou Histoire Insects. Vol. 2, p. 67,
Exp. 18; Exp. 15; Exp. 10 (Amsterdam).

1887-99. GoRHAM, H. S.—Biologia Centrali-Americana, Ins. Col. VII.
1913. Grandi, G.—Studi sui Coccinellidi. Boll. Lab. Zool. Portici, vol. 7, pp. 267-

302, 27 figs.

1914. .—Descrizione di un nuovo Coccinellide africano. Boll. Lab. Zool.

Portici, pp. 165-178, 8 figs.

1899. Hacker, P. Leopold.—Biologisches uber Coccinelliden. 111. Zeitschr. Ent.,
vol. 4, pp. 9; 60; 75; 90; 137-138; 169.

1862. Hagen, H. a.—Bibliotheca Entomologica. Leipzig.

1883. Harrington, W. H.—Chrysomelidae—Leaf-Eaters. Rept. Ent. Soc. Ont.,

1882, p. 53.

1862. Harris, T. W.—A Treatise on Some of the Insects Injurious to Vegetation.
P. 246, figs. 93, 94.

1869. .—Entomological Correspondence, p. 76.

1851. Heeger, Ernst.—Beitragc zur Naturgeschichte der Insecten. Sitzungsber.
kais. d. Wiss., Wien, vol. 7, pp. 203-17.

1852. .—Beitrage zur Naturgeschichte der Insecten. Sitzungsber. kais,

Akad. d. Wiss., Wien, vol. 9, pts. 1-5, pp. 263-86, pis. 26-30.

1853. .—Beitrage zur Naturgeschichte der Insecten. Sitzungsber. kais.

Akad. Wiss., Wien, vol. 10, pp. 460-81, 6 pis.

1857. .—Beitrage zur Naturgeschichte der Insecten. Sitzimgsber. kais.

Akad. Wiss. Wien, vol. 24, pp. 315-334, 6 pis.

1858. .—Beitrage zur Naturgeschichte der Insecten. Sitzungsber. kais.

Akad. Wiss, Wien, vol. 29, pp. 100-119, 6 pis.

1848. Heeger, G.—Beitrage zur Naturgeschichte der Kerfe. Isis von Oken, pt. 12,

pp. 969-1002.

1793. Herbst, J. F. W.—Coccinellen. Kafer, vol. 5, pp. 255-256, pi. N, figs. 6-9.

1864. Heyden, L. von.—Nachtrag zum Beitrag der Coleopterenfauna des Oberen-
gadins, insbesondere der Umgegend von St. Moritz. Jahresb. Naturf. Gee.
Graubiindens. Chur (new ser.), vol. 9, pp. 1-16.

1907. Holtz, Martin.—Uber Adalia bipunctata L. typ. und deren Varietat eexpus-
tulata L. Ent. Woch., 24 Jahrg., pp. 181-182.

36399°—Proc.N.M.Yol.51—16 41



642 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.51.

1900. Howard, L. O.—Beneficial Work of Hyperaspis Bignata. U. S. Dept. Agr.,

Div. Ent. Bull. 26 (new eer.), pp. 17-18, fig. 1.

2896. , and Marlatt, C. L.—The San Jose Scale. U. S. Dept. Agr., Div.

Ent. Bull. 3.

and Riley, C. V.—See Riley and Howard.

1885. Hubbard, H. G.—Insecta Affecting the Orange. U. S. Dept. Agr., Wash.

1899. .—On Thalassa montezumae Muls. (Family Coccinellidae). Proc.

Ent. Soc. W^ash., vol. 4, p. 297, fig. 18.

1841-2. HuBER, Pierre.—M^moire pour servir d, I'Histoire de la Coccinelle de la

Saponaire. Mem. Soc. Phys. Geneve, vol. 9, pp. 363-377, pi., 6 figs.

1914. Iglesias, F.—Insectos contra insectos, as Coccinellidas. Rev. Mus. Paul.,

vol. 9, pp. 357-62.

1915. Insect Notes.—Month. Bull. Sta. Comm. Hort. Sacramento, Cal., vol. 4,

pp. 285-86.

1864-1913. Insecta.—Zool. Record, London.

1907. Johnson, Roswell H.—Economic Notes on Aphids and Coccinellids. Ent.

News, vol. 18, pp. 171-174.

1895. JuDEicH, J. F., and NiTSCHE, H.—Lehrbuch der Mitteleuropiiischen Forstin-

sektenkunde. Wien.

1841. Junker, F. C—Epilachna chrysomelina. Stett. Ent. Zeitg., vol. 2, pp. 2-5.

1867. Kawall, J. H.—(Coccin. 24-punctata). Stett. Ent. Zeitg., p. 123.

1905. Kellogg, V. L.—American Insects, p. 287, fig. 398.

1913. Kleine, R.—Das Ei von Propylaea 14-punctata L. Intern. Ent. Zeitschr., vol.

6, pp. 330-331, 5 figs.

1890. Koebele, Albert.—Report of the Fluted Scale of the Orange and its Natural

Enemies in Australia. U. S. Dept. Agr., Bull. 21. Div. Ent.

1894. KoLBE, W.—Beitrage zur Larvenkenntniss Schlesischer Kafer. Zeitschr.

Ent. Breslau, vol. 19, pp. 11-16.

1895. .—Beitrage zur Larvenkenntniss schleschischer Kafer. Zeitschr.

Ent. Breslau, vol. 20, pp. 1-8.

1837. KOLLAR, v.—Naturgeschichte der Schadlichen Insecten in Bezug auf Land-

wirtschaft und Forstkultur.

1852. .—Notes on Epilachna globosa 111. Verh. Zool.-Bot. Ges. Wien.,

vol. 2, pp. 24-25.

1835. Lamarck, J. B. P. A. de.—Histoire Naturelle des Animaux Sana Vertebres.

Paris, vol. 4, p. 479.

1904. Lampa, Sven.—Nagra af vara for Tradgarden Nyttigaate Insekter. Ent.

Tidskr., Stockholm, vol. 25, pp. 209-216, 1 pi.

1804. Latreille, Pierre.—Coleoptferes. Hist. Nat. Crust. Ins., vol. 12, p. 46.

1874. Le Baron, Wm.—4th Rept. Noxious Ins. 111., p. 184.

1887. Lemoine, v.—Note on larva of Scymnus sp. Bull. Soc. Ent. France, pp. IV-V.

1853. Letzner, K.—Beitrage zur Verwandlungs-Geschichte einiger Kafer. Denkschr.

Schlesisch. Gesellsch. pp. 205-219.

1856. .—Larve und Puppe der Coccinella mutabilis Scrib. Jahres-Bericht

Schlesisch. Ges. vaterl. Kultur, pp. 108-09.

1857-8. .—Beitrage zur VerwandlungsgeschichtederCoccinellen. Zeitschr.

f. Ent., vol. 11, pp. 3-24, 1 pi.

1866 (67). .—tJber Coccinella (Adalia) undecimnotata Schneid. und ihre

Stande. Jahresb. Abh. Schles. Ges., vol. 44, pp. 161-170.

1893. Lewcock, G. A.—Note on Coccinella ocellata L. The Entomologist, vol. 26,

p. 249.

1885. Lintner, J. A.—2d Rept. Sta. Ent. N. Y. p. 186, figs. 50-53.

1888. .—4th Rept. of the Injm-ious and Other Insecta of New York, pp.

80-83, fig. 34.
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1891. LiNTNER, J. A.—7th Rept. on Injixrious and Other Insects. N. Y., p. 311.

1911. Mann, Wm. M.—On Some Northwestern Ants and Their Guests. Psyche, pp.
102-109, 1 fig.

1897. Marlatt, C. L.—Insect Control in California. Yearbook U. S. Dept. Agr.,

1896, pp. 217-235, figs. 51, 52.

1902. .—Predatory Insects WTiich Affect the Usefulness of Scale-Feeding

Coccinellidae. U. S. Dept. Agr. Div. Ent., Bull. 37, pp. 84-90.

1896. and Howard, L. O.—See Howard and Marlatt.

1910. Martelli, G.—Sulla micofagia del Coccinellide Thea vigintiduo-punctata L.

Boll. Lab. Zool. Portici, vol. 4, pp. 292-94, 1 fig.

1914-15. .—Notizie su due Coccinellidi micofagi. Boll. Lab. Zool. Por-

tici, vol. 9, pp. 151-60.

1907. Meier, Albert.—IJber die Niitzlichkeit von Coccinella 7-punctata. Soc. Ent.

Zurich, vol. 22, pp. 75-76.

1893-94. Meinert, Fr.—Fortegnelse over Zoologisk Museums Billelarver. Ent. Medd.,

Copenhagen, vol. 4, pp. 310-314.

1906. Meissner, Otto.—Die Aufenthaltsorte der Coccinelliden. Ent. Zeitschr.,

p. 187-88.

1907. .—EinBeitragzur Biologic von Coccinella 14-punctataL. Ent. Woch.,
vol. 24, p. 112.

1907. .—Beobachtungen iiber Regeneration bei Insekten. Ent. Woch.,
vol. 24, pp. 208-09. Leipzig.

1907. .—Ex-ovo-Zucht von Coccinellidenlarven. Ent. Blatt., vol. 3, p. 88.

1907. .—Kannibalismus bei Coccinelliden. WienEnt. Zeit., vol. 26,p.322
1909. .—Lebensgeschichte des zweipunkts, Adalia bipunctata L. Ent.

Blatt., vol. 6, p. 228-30.

1909. .—Die Relative Haufigkeit der Varietaten von Adalia bipunctata L.

in Potsdam (1908) und an einigen Anderen Orten, nebst Biologischen Bemer-
kungen. Zeitschr. Wiss. Insektbiol., vol. 5, pp. 231-42.

1905. Mjoberg, E.—Biologiska och morfologiska studier ofver Farons insektfauna.

Arkiv. Zool., II, No. 17.

1907. MoRLEY, C. and Elliott, E. A.—See Elliott and Morley.

1906. MuiR, F.-Notes on Some Fijian Insects. Hawaiian Sugar PI. Assoc. Exp. Sta.

Div. Ent. Bull. II, pp. 1-11.

1912. MtJLLER, G. W.—Der Enddarm einiger Insectenlarven als Bewegungsorgan.
Zool. Jarhb. Jena, Suppl. 15, pt. 3, pp. 219-40.

1846. MuLSANT, E.—Coleopteres de France. Securipalpes.

1860. .—Note sur I'Harmonia (Coccinella) lyncea. Ann. Soc. Linn.
Lyon. New ser. vol. 7*, pp. 165-66.

1913. Oglobin, a.—Contribution d, la biologic des Coccinelles. Rev. Russ. Ent.,

vol. 13, pp. 27-43, 10 figs.

1891. Olliff, a. S.—Habits of Coccinellidae in Australia. Agr. Gaz. N. S. Wales.
vol. 1, pp. 63-66, pi. 9.

1891. .—The Leaf-Eating Lady-Bird. Agric. Gaz. N. S. Wales, vol. 1,

pp. 281-283.

1887. Ormerod, Eleanor A.—Notes on the Australian Bug (Icerya purchasi) in

South Africa, p. 31. London.

1862. Osten-Sacken, R.—Description of Some Larvae of North American Coleop-

tera. Proc. Ent. Soc. Phila., vol. 1, pp. 105-130.

1873. Packard, A. S.—Injurious and Beneficial Insects. Amer. Nat., vol. 7, pp.
524-48, fig. 151.

1880. .—Guide to the Study of Insects. Ed. 7, New York.

1911. Palmer, Miriam A.—Some Notes on Heredity in the Coccinellid genua Adalia

Mulsant. Ann. Ent. Soc. Amer., vol. 4, pp. 283-302, 4 pis.
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1914. Palmer, Miriam A.—Some Notes on Life History of Ladybeetles. Ann. Ent.

Soc. Amer., vol. 7, pp. 213-237, 2 pis.

1883. Pergande, Th.—Food Habits of Megilla maculata. Amer. Nat., vol. 17, pp.

322-23.

1893. Perraud, J.—Note on Coccinella septempunctata L. Bull. Soc. Ent. France,

p. ccxxxviii.

1862. Perris, Edouard.—Histoire Dea Insectes du Pin maritime Suppl. aux Col6-

optferes et Rectifications. Ann. Soc. Ent. France, eer. 4, vol. 2, pp. 173-243.

1838. Philippi, R. A.—Ueber die Metamorphose der Coccinella globosa. Jabresber.

d. Ver. f. Natiirk Cassel, vol. 2, p. 11.

1898. PiNNEY, W. H.—Voracity of Hippodamia glacialis. U. S. Dept. Agr. Ent.

Bull., vol. 10 (new ser.), p. 99.

1902. Porta, Ant.—Ricerche sull' apparatus di secrezione e sul secreto della Coc-

cinella 7-punctata. Anat. Anz., vol. 22, pp. 173-199, pi. 7.

1880. Putnam, J. Duncan.—Biological and Other Notes on Coccidae. Proc. Daven-

port Acad. Nat. Sci., vol. 2, pp. 293-347.

1909. PuTZEYS, J.—Sur le Regime de la Larve de Coccinella hieroglyphica L. Ann.

Soc. Ent. Belg., vol. 53, p. 95.

1907. Quaintance, A. L.—The Aphides Affecting the Apple. U. S. Dept. Agr.

Bur. Ent. Cir. 81, fig. 7.

X915. .—The San Jos6 Scale and its Control. Farmers' Bull. 650, U. S.

Dept. Agr. Wash., 27 pp., 17 figs., 2 tables.

1886. Rathvon, S. S.—Northern Lady-Bird, Epilachna borealis. Gard. Month and

Hort., vol. 28, pp. 372-73.

1839. Ratzeburg, J. C. T.—Die Forst-Insekten, Berlin, pt. 1.

1737. REAUMUR, R. A.—Histoire des vers Mangeurs de Pucerons. M^m. Hist. Insectes,

vol. 3, mem. XI, pi. 3, figs. 20-27.

1871. Reed, E. B.—New Enemies of the Colorado Potato Beetle. Can. Ent., vol. 3,

pp. 163-70, fig. 35.

1809. Reich, D.—Bemerkungen iiber die Lebensverhaltnisse der Coccinellen iiber-

haupt und der Coccinella hieroglyphica Fabr. (flexuosa) insbesondere. Magaz

d. Gesells. d. Naturf. Freunde zu Berlin, vol. 3, pp. 288-96.

1801. Reuss, I. D.—Repertorium Commentationum a Societatibus Litterariis Edi-

tarum, vol. 1. Gottingen.

1881-2. Rey, C.—Note sur le Scymnus arcuatus Rossi, Ann. Soc. Linn. Lyon, pp.

131-33.

1883. .—Enumeration d'Insectes Remarqu^s sous Les Feuilles Malades du

Tilleul. Ann. Soc. Linn. Lyon, pp. 440^42.

1886. .—Essai d'^tudes sur certaines Larves de Col^opteres. Ann. Soc.

Linn. Lyon, pp. 131-254.

1887. .—Notes on Scymnus sp. Bull. Soc. Ent. France, p. Ixxiv.

1904. RiBAGA, C.—Attivitd del Novius cardinalis Muls contra 1' Icerya purchasi Mask.

in Italia Osservazioni sulla Biologia del Novius cardinalis. Riv. Patol. Veg.,

vol. 10, pp. 299-323.

1915. Richardson, C. H.—A Contribution to the Life-History of the Corn-Feeding

Syrphus Fly (Mesogramma polita Say). Journ. Econ. Ent., vol. 8, pp.

338-42.

1869. Riley, C. V.—Cherry Plant Lice and their Foes. Amer. Ent., vol. 2, p. 309,

fig. 139.

1869. .—First Ann. Rept. Ins. of Missoiu-i.

1872.

1872.

1873.

1873.

-4th Ann. Rept. Ins. Mo., pp. 17-18, fig. 4.

-5th Ann. Rept. Ins. Mo., p. 101, fig. —

.

-Insects Injurious to the Grape Vine. 6th Rept. Ins. Mo., p. 30.

-6th Ann. Rept. Ins, Mo., p. 51.
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1880. RiLET, C. v.—The Cotton Worm. Bull. 3, U. S. Ent. Comm., p. 35, fig. 12.

1885. .—Fourth Kept. U. S. Ent. Commission, p. 96, fig. 15.

1888. .—A Lady-Bird Parasite. Ins. Life, vol. 1, pp. 101-04.

1889-90. .—Injiuious Insects in New Mexico. Ins Life, vol. 2, pp. 113-114.

1893. .—Note on the Life Habits of Megilla maculata. Proc. Ent. Soc.

Wash., vol. 2, pp. 168-169.

1893. .—Notes from California. Proc. Ent. Soc. Wash., vol. 3, pp. 250-54.

1894. .—The San Jose or Pernicious Scale. U. S. Dept. Agr. Kept. Ent.,

1893, p. 220.

1888. and Howard, L. O.—An African Lady-Bird Introduced into New
Zealand. Ins. Life, vol. 1, p. 259.

1891. and .—Some Icerya and Vedalia Notes. Ins. Life, vol.

3, pp. 439-441, fig. 31.

1894. and .—The San Jose or Pernicious Scale. Ins. Life, vol.

6, p. 360.

1868-9. and Walsh, B. D. See Walsh and Riley.

1907. Rivera, Manuel J.—Desarrollo i Costiunbres de Algunos Insectos de Chile.

Act. Soc. Cient. Chile, vol. 50, 55 pp.

1874. Rogers, R. V.—On Some of Our Common Insects. 15.—-The Coccinellidae.

Can. Ent., vol. 6, pp. 81-85, figs. 9-15.

1749. Rosel, a. J.—Der runde, hoch-rothe Marien-Kafer mit schwarzen Puncten.
Ins. Belust., vol. 2, cl. 3, p. 7, pi. 2, fig. 1.

1749. .—Der kleine schwarze Schildkafer mit zween rothen Flecken. Ins.

Belust., vol. 2, cl. 3, p. 10, pi. 3.

1882. Rosenhauer, W. G.—Kiifer-Larven. Stett. Ent. Zeit., vol. 43, p. 166-170.

1907. RosTRUP, SoFiE.—Vort Landbrugs Skadedyr. Copenhagen.
1858-9. RouGET, Aug.—Catalogue des Insectes Coleoptferes du Department de la Cote-

d'Or. Mem. Acad. Dijon, VII. Coccinellidae, p. 77-90.

1880. RupPERTSBERGER, Mathias.—Biologie der Kafer Eiuopas.

1894. — .—Die biologische Literatur iiber die Kafer Em-opa's von 1880 an.

1906. Sajo, Karl.—Der Siebenpunkt. (Coccinella septempunctata.) Prometheus,
vol. 17, pp. 489-92, fig. 391.

1863. Sanborn, Francis G.—Insects of Massachusetts which are Beneficial to Agi-icul-

ture. 10th Rept. Seer. Mass. Bd. Agi-., 1862, pp. 124-185.

1905. Sanders, J. G.—The Cottony Maple Scale. U. S. Dept. Agr. Ent. Circular,

vol. 64, pp. 1-6, 4 figs.

1912. Sanderson, E. D.—Insect Pests of Farm, Garden, and Orchards.

1883. Saunders, Wm.—Insects Injurious to Fruit. Philadelphia.

1884. .—Insects Injiuious to the White Pine. Rept. Ent. Soc. Ont. for

1883, pp. 52-59, figs. 24, 25.

1907. ScHAUFUSs, Camillo.—Allgemeines von der Kafer, Uber die Lebensweise.
Calwer's Kaferbuch, pp. 25-26.

1894, '95, '97. Schlick, Will.—Biologiske Bidrag. Entomologiske Meddelelser, ser.

1, vols. 4, 5; ser. 2, vol. 1.

1890. ScHWARz, E. A.—Myrmecophilous Coleoptera found in Temperate North Amer-
ica. Proc. Ent. Soc. Wash., vol. 1, pp. 237-47.

1894. .—The San Jos6 Scale, at Charlottesville, Va. Ins. Life, vol 6 pp
247-252. '

1791. ScEiBA, LuDwiG GoTLiEB.—Fortsetzung der Beschreibungverschiedener Kafer.
Ges. Naturf. Freunde in Berlin, Frankfort, vol. 8, pt. 2, pp. 80-109.

1868. ScuDDER, S. H.—An Insect Destructive to Squash Vines. Amer. Journ. Hort.,
vol. 3, pp. 80-82.

1891. .—The Early Stageaof Three Coleoptera. Psyche, vol. 6, pp. 173-175.
1866. Shimer, Henry.—The Grape Leaf Gall-Coccus. Pract. Ent., vol. 2, pp. 17-20.
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1870. Shimer, Henry.—Insects Injurious to the Potato. Amer. Nat., vol. 3, pp. 91-99.

1903. SiLVESTRi, F.—Contribuzioni alia conosceuza dei Mirmecofili. Ann.Mus. Zool.

Univ. Napoli, new ser., vol. 1, No. 13.

191Q .—Contribuzioni alia conoscenza degli insetti dannosi e dei loro

simbionti. Boll. Lab. Zool. Portici, vol. 6, pp. 246-88, figs.

1914-15. .—Contributo alia consoscenza delgi insetti dell'olivo dell 'Eri-

trea e dell Africa meridionale. Boll. Lab. Zool. Portici, vol. 9, pp. 240-334,

78 figs.

1916. SiMANTON, F. L.—Hyperaspis binotata, A Predatory Enemy of the Serapin

Scale, Journ. Agric. Res. Dept. Agric. Wash., vol. 6, pp. 197-203. Two plates.

1889. Slater, J. W.—Cannibalism with Lady-Birds. Ins. Life, vol. 2, p. 55.

1896. Slingerland, M. V.—The Pear Psylla and the New York Plum Scale. Cornell

Univ. Agr. Exp. Sta. Bull. 108, pp. 77 and 85., fig. 45; fig. 47.

1886. Smith, J. B.—Ants' Nests and Their Inhabitants. Amer, Nat., vol. 20, pp.

679-87.

1893_ .—Carnivorous and Herbivorous Insects. Ent. News, vol. 4, p. 123,

figs. 1, 2.

1893. .—Insects Injurious to Cucurbs. Kept. Ent. Dept. N. J. Sta. Agr.

Exp. Sta. 1892, pp. 475-512.

1893. .—The Squash Lady-Bird. Ent. News, vol. 4, pp. 197-199, 3 figs.

1894. .-Kept. Ent. Dept. N. J. Agr. Exp. Sta. for 1893, pp. 554-59, 5

figs, larvae.

1897. .—Natural Enemies of the San Jose Scale. Rept. Ent. Dept. N. J.

Agr. Exp. Sta. 1896, pp. 517-530.

1904. .—Report of Entomological Department. N. J. Agr. Coll. Exp.
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EXPLANATION OF PLATES.

a Antennal ring

abd Abdominal segment.

al Alar area.

an Anterior cuneal notch.

apx Apex of the mandibles.

arst Armlike extension from eusternum.

bg Repugnatorial gland.

bm Basal membrane of the mandible.

br Hypopharyngeal bridge.

c Clypeus (= postlabrum Lyonet).

ca Cardo.

ccz Chitinization with which coxa articulates.

cm Articulating membrane between cardo and hypostoma.

cols Seta emitted from a collar-like prolongation of the basal cup.

cox Coxa.

ecr Epicranium.
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ep Epiatoma.

eph Epipharynx.

er Epipharyngeal rod.

eust Eusternum.

ex Place where extensor muscle of mandible attaches.

ext Spiracle-bearing extension from tergum.

/. Frons.

fe Femur.

Jil Filament at the apex of the second antennal joint.

Jl Place where flexor muscle of mandible attaches.

fn Furcal notch.

g Rudimentary galea.

gu Gular region.

h Hypostoma.

hr Hypopharyngeal rod.

htri. . . .Triangular enlargement of hypostoma.

hy Hypopharynx.

I Stipes labii.

la Lacinia maxillaria.

li Ligula.

lo CMtinous plate in membrane between cardo and hypostoma.

Ip Labial palpus.

Ir Labrum.

m Mentum.
md Mandibles.

mea Median ventral area of the collar between head and prothorax.

mo Molar portion of the mandible.

7ns Small chitinous spots indicating muscle attachments.

oc Ocellus.

pasc.

.

. -Parascutum.

past Parasternum.

pcx Hypopleurum.

pgc Chitinized portion of palpiger.

ph Pharynx.

pig Palpiger maxillae.

pll Pleiu-al lobe.

pn Posterior cuneal notch.

por Pore in the skin.

prst Presternum.

psc Prescutum.

rim Retinaculum.

sc I. Anterior portion of scutum.

sc II . . -Posterior portion of scutum.

scl Scutellum.

se Sensory papillae of the apical joint of the maxillary palpus.

SOT Submentum

.

sp Spiracle.

spa Spiracular area.

st Stipes.

std I.— Distal portion of the dorsal surface of stipes maxillaris.

std II.... Basal portion of the dorsal surface of stipes maxillaris.

stl Sternellum.

stm Membrane of the distal end of stipes.

stp Sternoplevu-al or sublateral suture.
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str Rod-like chitinization of the interior margin of stipes maxillaris.

to Paired ventral area of the collar between head and prothorax.
tars Tarsus.

tds Transverse dorsal suture.

tih Tibia.

tjp Tergopleural or lateral suture.

tro Trochanter.

vn Ventral notch.

vps Vertical suture between the posterior pleural areas of one segment and the
adjacent pleural areas of the following segment.

1 Protopleurite.

? Deuteropleurite.

S Tritopleurite.

4 Tetrapleurite.

Plate 118.

Hyperaspis binotata Say.

Fig. 1.' Full grown larva; lateral view; nat. length, 2.5 — 6.25 mm.
2. Full grown larva, dorsal view.

3. Full grown larva, ventral view.

4. Anterior portion of the dorsal half of the cranium; from the inner side.

5. Portion of the skin.

6. Right mandible, dorsal view.

Plate 119.

Fig. 7. Mouth cavity and the anterior, ventral portion of the pharynx (slightly dia-

grammatically).

8. Head, dorsal view; the mandible and the hypopharyngeal bridge, below the
labrum, are indicated by a striated shadow on the labrum; the joints of the
antenna are marked I, II, III.

9. Head, half dorsal, half front view; mandible and hypopharyngeal bridge

below the labrum indicated by a striated shadow on the labrum.

10. Head, ventral view.

Plate 120.

Fig. 11. Thalassa montezwnae Mulsant, lateral view of meso and metathorax, first and
second abdominal segments.

12. Rhyzobius ventralis Erichson, lateral view of meso and metathorax and first

abdominal segment.

13. Coccinella 7-punctata Linnaeus, lateral view of meso and metathorax and
first abdominal segment.

14. Chilocorus bivulnerus Mulsant, lateral view of meso and metathorax, first and
second abdominal segments.

15. Hippodamia convergens Gu^rin, hypopharyngeal bridge, seen from above.
16. Epilachna borealis Fabricius, hypopharyngeal bridge, seen from above.
17. Microweisea coccidivora Ashmead, right mandible, dorsal view.

18. Azya sp., right mandible, dorsal view.

19. Harmonia picta Randall, right mandible, dorsal view.

20. Psyllobora parvinotata Casey, right mandible, dorsal view.

21. Epilachna borealis Fabricius, right mandible, dorsal view.

II am indebted to Miss E. Hart, who has executed the final copy of figs, l-l 0.
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Plate 121.

Fig. 22a. Microweisea ovalis LeConte, dorsal view of head.

22&. Microweisea ovalis LeConte, dorsal view of larva; length about 2 mm.

23. Stethorus pundum LeConte, dorsal view of head; length of entire larva about

2 mm.
24. Cephaloscymnus (?), dorsal view of larva; length, about 2^ mm.

25a Scymnus coni/erarum Crotch, dorsal view of head.

256. Scymnus coni/erarum Crotch, dorsal view of larva; length about 5 mm.

26. Scymnus cervicalis Mulsant, dorsal view of larva; length about 3 mm.

27. Novius cardinalis Mulsant, dorsal view of larva; length about U mm.

28. Micraspis 12-punctata Linnaeus, dorsal view of larva; length about 4J mm.

29. Neda mnrginata Linnaeus, dorsal view of larva; length about 11 mm.

30. Psyllobora parvinotata Casey, dorsal \-iew of larva; length about 3^ mm.

31a. Epilachna borealis Fabricius, dorsal view of head.

316. Epilachna borealis Fabricius, dorsal view of larva; length about 10 mm,

32a. Lindorus lophantae Blaisdell, dorsal view of head.

326. Lindorus lophantae Blaisdell, dorsal view of larva; length about 3^ mm.

33a. Exochomus cubensis Dimmock, dorsal view of head.

336. Exochomus cubensis Dimmock, dorsal view of larva; length 6 mm.

34. Orcus australasiae Boisduval, dorsal view of the right side of thorax; length of

the entire larva about 6 mm.
35a. Chilocorus bivulnerus Mulsant, dorsal view of head.

356. Chilocorus bivulnerus Mulsant, dorsal view of the right side of thorax; length

of entire larva about 8 mm.



U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 51 PL. 118

Larva of Hyperaspis binotata.

For explanation of plate see page 649.
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[SCIENTIFIC RESULTS OF THE PHILIPPINE CRUISE OF THE FISHERIES STEAMER
"ALBATROSS," 1907-1910.—No. 35.]

NEW SPECIES AND VARIETIES OF FORAMINIFERA FROM
THE PHILIPPINES AND ADJACENT WATERS.

By Joseph A. Cushman,

Of the Boston Society of Natural History.

The species and varieties of foraminifera described briefly here are

beUeved to be new and are from the rich material dredged by the fish-

eries steamer Albatross in the Phihppine cruise. Figures and fuUer

notes will be pubUshed later in the finished work on this collection.

BATHYSIPHON RUFESCENS, new species.

Test elongate, very slightly if at all curved, very slightly tapering,

slender, wall marked by annular rings, surface rough, very light yel-

lowish or reddish brown, dull.

Diameter up to 0.5 mm.; length up to 15 mm.
Type-specimen.—(Cat. No. 9098, U.S.N.M.) from Albatross station

D 5236, in 494 fathoms. Pacific Ocean, oft' eastern coast of Mindanao.

BATHYSIPHON FLAVIDUS dePolin. var. GIGANTEUS, new variety.

Variety differing from the typical mainly in size, the test being much
larger, up to nearly 3 mm. in diameter and 40-50 mm. in length, the

wall smooth and polished instead of duU as in the smaller, typical

form.

Type-specimen.—Cat. No. 9099, U.S.N.M. from Albatross station D
5609, in 1,092 fathoms. Gulf of Tomini, Celebes.

BATHYSIPHON PAPYRACEUS, new species.

Test much elongate, irregularly curved, cylindrical, of even diam-

eter; wall thin, friable, of sponge-spicules with a small amount of

cement, white in color with the surface of light grayish-green in irregu-

lar bands; fines of growth very prominent.

Diameter up to 3 mm. ; length up to 50 mm.
Type-specimen.— (Cat. No. 9100, U.S.N.M.) from Albatross station

D 5247, in 135 fathoms, Gulf of Davao.

Proceedings U. S. National Museum. Vol.51-No. 2172.
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RHABDAMMINA ABYSSORUM W. B. Carpenter, var. RADIATA, new variety.

Test with a globular central chamber from which radiate numerous

arms, with annular constrictions, largest diameter of the arms near

the central chamber thence tapering toward the outer end; wall of

fine texture, smooth, reddish brown in color.

Type-specimen.— (Cat. No. 9101, U.S.N.M.) from Albatross station

D 5654, in 805 fathoms. Gulf of Boni.

SACCAMMINA SPHAERICA G. O. Sars, var. CATENULATA, new variety.

Saccammina sphaerica H. B. Brady (part), Rep. Voy. Challenger, Zoology,

vol. 9, 1884, p. 253, pi. 18, fig. 16.

Test with a wall like that of typical S. sphaerica in structure, but

several chambers present, joined together in a linear series. The

largest chamber adherent.

One specimen almost exactly like the figured specimen of Brady

was found at Albatross D 5637, in 700 fathoms, off Bouru Island. In

the figure given by Brady a pebble forms the base for attachment, in

our specimen it is attached to another foraminifer.

Type-specimen.— (Cat. No. 9150, U.S.N.M.) from Albatross station

D 5637, in 700 fathoms, Bouru Island.

DENDROPHYRA ATTENUATA, new species.

Test elongate, compressed, consisting of a central, elongated body

with slightly projecting, apertural branches on either border, irregu-

larly alternating; wall composed of sand grains with many spicules;

color light gray.

Length up to 15 mm.
Type-specimen.— (Cut. No. 9102, U.S.N.M.) from Albatross station

D 5670, in 1,181 fathoms, Macassar Strait.

AMMODISCUS INCERTUS d'Orbigny, var. DISCOIDEUS, new variety.

Variety differing from the t}7)ical in having the sides rapidly in-

creasing in diameter, the width of the coils in side view very much
less than in the typical and the border in apertural view veiy broadly

rounded, the periphery often nearly straight in the central portion.

Diameter of microspheric specimens up to 2.5 mm.
Type-specimen.— (Cat. No. 9103, U.S.N.M.) from Albatross station

D 5658, in 510 fathoms. Gulf of Boni.

The microspheric form of this variety is only about one-half the

size of the microspheric form of the typical.

HAPLOPHRAGMOIDES SPHAERBLOCULUM, new species.

Test biconvex, composed of about three coils, chambers compara-

tively few, five in each coil, subspherical, sutures deeply depressed;

wall composed of fine sand grains with a reddish-brown cement, the

sutures and umbiUcal depression more or less filled with a light col-
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ored, fine, amorphous material; aperture a narrow slit at the base of

the chamber.

Diameter about 2 mm.
Type-specimen.— (Cat. No. 9104, U.S.N.M.) from Albatross station

D 5637, in 700 fathoms, in Pitt Passage.

CYCLAMMINA COMPRESSA, new species.

Cyclammina cancellata (part) Cushman, Bull. 71, U. S. Nat. Mua., pt. 1,

1910, p. Ill, fig. 171 (not figs. 168-170).

Test nautiloid, biconvex, compressed, peripheral margin subacute,

umbilicus often notably excavated; chambers numerous, 14 to 16 in

the last formed coil, usually 15; sutures subangular in the middle in

side view, clearly depressed, surface smooth when perfect; aperture

and color as in C. cancellata.

Diameter up to 3.5 mm.
Type-specimen.—(Cat. No. 9105, U.S.N.M.) from Albatross station

D5470, in 560 fathoms off the east coast of Luzon.

CYCLAMMINA PAUCILOCULATA, new species.

Test compressed, nautiloid, biconvex, peripheral margin subacute,

umbilical region depressed, chambers 10 to 11 in number, sutures

nearly straight to somewhat curved; surface smooth when perfect;

supplementary apertural pores few in number.

Diameter up to 2 mm.
Type-specimen.— {Ca.t. No. 9106, U.S.N.M.) from Albatross D5538,

in 256 fathoms, between Negros and Siquijor, Philippines.

NODOSARIA (GLANDULINA) LAEVIGATA d'Orbigny, var. STRIATULA. new variety.

Variety differing from the typical in having the surface ornamented

with numerous very fine longitudinal costae.

Type-specimen.— (Cat. No. 5107, U.S.N.M.) from Albatross D5236,

in 494 fathoms, Pacific Ocean, east coast of Mindanao.

NODOSARIA PYRULA d'Orbigny, var. LONGI-COSTATA, new variety.

Variety with the whole of the chamber body ornamented by longi-

tudinal costae even connecting across the connecting necks; aperture

with the costae running to the edge of the opening.

Type-specimen.— (Ca.t. No. 9108, U.S.N.M.) from Albatross D5388,

in 226 fathoms, between Burias and Luzon, Phihppines.

NODOSARIA ANTENNULA, new species.

Test elongate, slightly arcuate, composed of numerous short cham-
bers, sutures projecting, of clear shell material, proloculum bulbous,

apertural end of chamber tapering to a rounded point, wall smooth.

Length up to 8 mm.
Type-specimen.— (C&t. No. 9109, U.S.N.M.) from Albatross D5236

in 494 fathoms, Pacific Ocean, east coast of Mindanao.
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NODOSARIA SUBPOLYGONA, new species.

Test elongate, only very slightly tapering except in the micro-

spheric form, polygonal in end view, chambers numerous, not at all

inflated, sides parallel or nearly so, sutures very sUghtly, if at all de-

pressed, apertural end with a short stout neck, aperture large, circu-

lar; surface ornamented by six raised ridges givuig a hexagonal

appearance in end view.

Length up to 5 mm.
T7/pe-specimens.— {Cat. No. 9110, U.S.N.M.) from Albatross D5318

in 340 fathoms, China Sea, vicinity of Formosa.

NODOSARIA SUBSCALARIS, new

Test elongate, composed of few chambers, mucronate at the

apical end, earlier chambers close set, the later ones often somewhat

separated, inflated, sutures depressed, surface ornamented with

numerous (up to 40) longitudinal costae, apertural end with a thick,

tapering neck with 9 or 10 prominent, plat«-hke costae extending

from the upper end ol the ornamentation of the body of the chamber

to the apertural end of the neck; aperture small, rounded.

Length up to 5 mm.
Ty'pe-S'pedmens.—{Qsi,i. No. 9111, U.S.N.M.) from Albatross D5178

in 78 fathoms, vicinity of Romblon, Philippines.

NODOSARIA SUBSCALARIS, new species, var. PAUCICOSTATA, new variety.

Variety differmg from the typical in the lesser number of costae

(12-25) and in the apertural characters which in the variety consist

of a stout, nearly cylindrical neck, with about 15 costae which are

continuations of the costae of the body portion.

Type-specimens.— (Cat. No. 9112, U.S.N.M.) from ^Z6aiross D5152,

in 34 fathoms, Tawi Tawi Group, Sulu Archipelago.

NODOSARU MILLETTD, new species.

Nodosaria scalaris, var. separans Millett, Journ. Roy. Micr. Soc, 1902, p. 520,

pi. 11, figs. 11, 12 (not var. separans H. B. Brady).

Test elongate, nodose, consistmg of a few chambers, the early ones

close set, the later ones remote, chambers pyriform or elongate, elhp-

tical in side view, very finely costate, the basal portion sometimes

shghtly hispid, apertural necks very long and slender, aperture with

a phialine Up.

Length, up to 3 mm.
Type-specimen.— (Cat. No. 9113, U.S.N.M.) from Albatross D5281,

in 201 fathoms, China Sea, off Southern Luzon.

NODOSARIA LEPIDULA Schwager, Tar. HISPIDULA, new variety.

Test differing from the typical in its larger size, and the ornamen-

tation, which in the variety consists of a series of interrupted fine
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costae, and hispid roughenings of the surface over nearly the whole
surface of the chamber.

Length, up to 3 mm.
Type-specimens.— (Cat. No. 9114, U.S.N.M.) with the typical in

considerable numbers at Albatross D5236, in 494 fathoms, Pacific
Ocean, off eastern Mindanao.

NODOSARU SUBSTRUTULA, new species.

Nodosaria siibcanaliculata H. B. Brady, Rep. Voy. Challenger, Zoology, vol.

9, 1884, p. 512, pi. 64, figs. 23, 24 (not Dentalina subcanaliculata Neugeboren).

Test usually consisting of four chambers, the proloculum with a
globular body, an apical spme, and with definite longitudinal costae;
the second chamber much more elongate, flask shaped, with a long
neck; when partially covered by the third chamber becoming sub-
cylindrical, ornamented Hke the proloculum; third chamber still more
elongate, with a long neck, the surface ornamentation consisting of
short, broken, longitudmal striae; the fourth chamber similar but
remote, a large part of the neck between the two chambers visible;
final chamber with the apertural neck long and slender, smooth; the
the apertural end with four or more flange-like costae extending up and
beyond the aperture and incurving somewhat over the aperture.
Length up to 2 mm.
Type-specimen.—(Cat. No. 9115, U.S.N.M.) from Albatross, D5123,

in 283 fathoms, east coast of Mindanao.

NODOSARIA PAUCILOCULATA, new species.

Test nodose, composed of few chambers, usually not more than
five, two or three closely set, later ones remote, inflated, sutures even
in the early chambers much depressed, wall ornamented by longi-
tudinal costae, few and large, usually Umited to the middle portion of
the chamber and becoming obsolete toward each end, neck long,
swollen toward the top, then again rapidly contracted to the aperture,
in the early chambers the neck with costae, in later ones with the
costae hmited to the last tapering portion near the aperture.
Length up to 3.5 mm.
Type-specimens.—(Cat. No. 9116, U.S.N.M.) from Albatross,

D5201, in 554 fathoms, Sogod Bay, southern Leyte, Philippines.

NODOSARU SUBPLRV^RSA, new species.

Test elongate, subcyhndrical, composed of several chambers, pro-
loculum larger than the succeedmg chambers, all chambers close set,
the breadth being much greater than the length, sutures deeply con-
stricted, wall finely marked by longitudinal striations; aperture with-
out a neck.

Length up to 3 mm.
Type-specimen.—(C&t. No. 9117, U.S.N.M.) from Albatross, D5236,

in 494 fathoms. Pacific Ocean, east coast of Mindanao.
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NODOSARIA LAEVICOSTATA, new species.

Test elongate, arcuate, composed of but few chambers, early ones

more or less rounded, closely set, ornamented with longitudinal costae,

later chambers pyriform, with the last formed chamber often remote,

wall smooth; apertural end tapering into an apertural neck.

Length up to 2 mm.
Type-specimens.—(Cat. No. 9118, U.S.N.M.) from Albatross, D5178,

in 73 fathoms, near Romblon, Philippines.

NODOSARIA SPffiOSTRIOLATA, new species.

Test much elongate, very slightly tapering toward the initial end,

which is broadly rounded, chambers numerous, short, elliptical in side

view, sutures but slightly depressed, surface ornamented throughout

with numerous (40 to 50) fine longitudinal costae, spirally arranged;

apical end without a neck, broadly rounded.

Length up to 10 mm.
Type-specimen.—Cat. No. 9119, U.S.N.M.) from Albatross, D5236,

in 494 fathoms, Pacific Ocean, east of Mindanao.

LINGULINA GRANDIS. new species.

Test large, compressed, earl}^ portion, and in some specimens all

but the final chamber distinctly keeled, chambers about eight in num-
ber, broad and short, somewhat inflated, sutures depressed, not

noticed on the keel, wall smooth and shining, yellowish-brown or red-

dish-brown in color; aperture a very elongate slit extending half the

width of the test.

Length up to 6 mm., width 3 mm.
Type-specimen.—(Cat. No. 9120, U.S.N.M.) from Albatross, T>b2QS,,

in 170 fathoms, Batangas Bay, Philippines.

CRISTELLARIA CULTRATA (Montfort), var. DECORATA. new variety.

Variety differing from the typical in the addition of a distinct type

of ornamentation, consisting of a large umbiHcal knob above the

umbilical region and the sutures with costae which are gradually

larger toward the periphery.

Type-specimen.—Q^i. No. 9121, U.S.N.M.) from Albatross, D5113,

in 159 fathoms, China Sea off southern Luzon.

CRISTELLARU ROTULATA (Lamarck), var. UMBONATA, new variety.

Variety with the umbonal region greatly produced by a large mass
of clear shell substance standing out clearly above the rest of the test.

Type-specimen.— {C^i. No. 9122, U.S.N.M.) from Albatross, D5217,

in 105 fathoms, between Burias and Luzon, Philippines.
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CRISTELLARIA ORBICULARIS (d'Orbigny), var. SUBCARINATA, new variety.

Variety differing from the typical by having instead of a thin,

broad keel a very narrow one, which is thickened with a rounded
periphery, otherwise like the typical.

Type-specimen.— (Csit. No. 9123, U.S.N.M.) from Albatross D5654,
in 805 fathoms. Gulf of Boni.

CRISTELLARIA ORBICULARIS (d'Orbigny), var. SUBUMBONATA, new variety.

Variety differing from the typical in its development of ornamental

characters, having a cluster of closely set raised knobs over the um-
bilical region, giving a decidedly umbonate appearance in face view,

remainder of the test smooth.

Type-specimen.— (Cut. No. 9124, U.S.N.M.) from Albatross D5259,
in 312 fathoms, off northvv^estern Panay, Philippines.

CRISTELLARIA ORBICULARIS (d'Orbigny), var. PAPILLATA, new variety.

Variety with the keel reduced in width, and the earlier portion

with an ornamentation consisting of fine papillae rather evenly scat-

tered over the surface, in later growth gradually becoming peripheral

and in the last-formed chambers gradually becoming obsolete.

Type-specimen.—(Cat. No. 9125, U.S.N.M.) horn Albatross D5152,
in 34 fathoms, Tawi Tawi group, Sulu Archipelago.

CRISTELLARIA CALCARATA, new species.

Test biconvex, but much compressed, closely coiled, about 7 or 8

chambers in the last formed coil, sutures curved and marked by
raised ridges running to the umbonal region, where they unite in a

central boss of clear shell material, which is typically excavated in

the center, forming a ring of material, periphery with a narrow keel

from which are rowel-like spines, the two sides often unequal in their

angles, apertural face flattened or even concave, aperture radiate.

Diameter, about 2 mm.
Type-specimen.— (Csit. No. 9126, U.S.N.M.) from Albatross D5370,

in 159 fathoms, off Marinduque Island, Philippines.

CRISTELLARIA SUBMAMILLIGERA, new species.

Cristellaria mamilligera H. B. Brady, Rep. Voy. Challenger, Zoology, vol.

9, 1884, p. 553, pi. 70, figs. 17, 18 (not C. viainilligera Karrer).

—

Cushman,
Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 74, pi. 34, fig. 6a (not 66 wMcli should

read 56).

Test biconvex, close coiled, periphery with a thin keel, sutures

curved, limbate externally, ornamented by a raised ridge which ends

near the umbilical region in a protuberant knob, often a distinct

raised boss over the center of the umbilical region, keel entire and not

denticulate in well-preserved specimens; wall between the raised

ridges smooth; aperture radiate.

36399°—Proc.N.M.vol.51—16 42
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Diameter, up to 3 mm. ; usually less.

Type-specimen.— (Csit. No. 9127, U.S.N.M.) imm Alhatross 1)5388,

in 226 fathoms, between Burias and Luzon, Philippines.

CRISTELLAKIA EXPANSA, new species.

Test biconvex, with a very wide, prominent, very thin keel, cham-

bers with a large alar projection on the umbiUcal end extending be-

yond the umbilicus and onto the previous whorl; sutures with raised

ribs ending in a knob near the umbilicus, remainder of the surface

smooth; aperture radiate, apertural face concave.

Diameter, up to 3 mm.
Type-specimen.— (Csii. No. 9128, U.S.N.M) from ^Z&a^ross station

D5467, in 480 fathoms, east coast of Luzon.

CRISTELLAKIA EXPANSA, new species, var. PLANULATA, new variety.

Variety differmg from the t}T)ical mainly in the lack of ornamenta-

tion characteristic of the type, and, if at all ornamented, consistmgof

indistinct costae in the axis of growth; alar projections more dis-

tinct than in the type, due to the lack of ornamentation hiding the

sutures, usually more compressed than in the typical.

Type-specimen.—{C&t. No. 9129, U.S.N.M.) from Albatross D5220,

in 50 fathoms, between Marinduque and Luzon, Phihppines.

CRISTELLAKIA COSTATA (Fichtel and MoU), var. MULTICOSTA, new variety.

Variety very much compressed, camplanate, with the costse along

the limbate sutures obsolete ; the sutures lightly depressed ; the orna-

mentation of each chamber consisting of a large number of fine raised

costse spreading fan-like from the aperture as a center backward,

and covermg the entire surface of the chamber; aperture radiate,

protruded.

Diameter, up to 4 mm.
Type-specimen.—{C&t. No. 9130, U.S.N.M.) from Albatross D5538,

in 256 fathoms, between Negros and Siquijor, Philippines.

CRISTELLARU COSTATA (Ficlitel and MoU), var. SUBDECORATA, new variety.

Variety with the costse of the sutures the predominant factor in

the ornamentation, the areas between with fine costsB or striae, an-

astomosing; the costae of the sutures large and well marked, sharply

raised above the surface of the test; the umbihcal region covered

with a thick cluster of irregular bosses; periphery with traces of a

keel between the sutures.

Diameter, up to 4 mm.
Type-specimen.—(Cat. No. 9131, U.S.N.M.) from Albatross 1)5^54,

in 153 fathoms, east coast of Luzon.
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CRISTELLARIA COSTATA (Fichtel and Moll), var. SUBLAEVIS. new variety.

Variety differing from the typical in having the ornamentation of

the test so developed that the limbate sutm-es and their resulting

costae are developed at the complete expense of the other costae of

the chambers or nearly so. The costae of the sutm-es being very high

and ending on the inner border of each in a large raised knob; peri-

pheral margin of the test keeled, somewhat interrupted at the sutures;

wall of the chambers smooth or marked with obsolescent striae in

some cases.

Diameter 3-4 mm.
Ttj2)e-specimen.—(Cat. "No. 9132, U.S.N.M.), from Albatross D5374,

in 190 fathoms, off Marinduque Island, Philippines.

CRISTELLARIA BRADYI, new species.

Cristellaria costata H. B. Brady (in part ?), Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 555, pi. 71, fig. 8.

Test ovate, thick, last few chambers more or less elongated ; sutures

hidden by the surface ornamentation which consists of longitudinal

rounded costae, more or less broken especially toward the umbilical

area and becoming less distmct or entirely disappearing on the last

formed chambers; peripheral margin, rounded; aperture radiate.

Diameter up to 3 mm.
Type-S2^ecimen.—{Cat. No. 9133, V.S.'NM.), from Albatross 1)5313,

in 150 fathoms, China Sea off Hong Kong.

CRISTELLARIA CASSINOIDES, new species.

Test elongate, much compressed, arcuate, early chambers coiled,

later ones uncoiling and forming an elongate growth several times the

length of the coiled portion, inner margin slightly keeled, peripheral

margin bluntly rounded, sutures with a raised portion along the cen-

tral portion of the peripheral half of the test ; surface otherwise smooth

and unornamented ; aperture radiate.

Length up to 5 mm.
Ti/pe-specimen.— (Cat. No, 9134, U.S.N.M.), from Albatross D5381,

in 88 fathoms, Raygay Gulf, Luzon.

CRISTELLARIA DORSO-COSTATA, new species.

Test composed of numerous chambers, the early ones close coiled,

the later ones becoming elongate and tending toward uncoiling, test

thick, periphery broadly rounded, sutures little depressed, wall smooth

except toward the peripheral border where there are several rounded

costae running lengthwise of the test, becoming obsolete toward the

later growth; aperture radiate.

Length up to 3.5 mm.
Type-specimen.—(Cat. No. 9135, U.S.N.M.), from Albatross D5268,

in 170 fathoms, off Batangas Bay, Philippines.
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CRISTELLARIA TUMEDO-COSTATA, new species.

Test very broadly convex, close coiled, chambers comparatively

few in the whorl, sutures marked by a series of very strong raised ribs

uniting at the umbilicus, remaining surface between the sutures

marked by a series of short well-rounded, parallel costae running

obUquely to the axis of growth; peripheral portion of the test also

marked by a series of costae parallel to the periphery, or nearly so

;

apertural face flattened or concave with a broad rim about the margin;

aperture radiate, at the peripheral angle of the chamber.

Diameter up to 3 mm.
Tyj^e-specimen.—(Cat. No. 9136, U.S.N.M.), from Albatross D5570,

in 330 fathoms, north of Tawi Tawi, Philippines.

CRISTELLARU TUMIDO-COSTATA, new species, var. LABYRINTHICA, new variety.

Variety differing from the typical in its shape, which is more tumid,

the periphery more broadly rounded than in the typical and the orna-

mentation which consists of a peripheral series of costae as in the

typical, but the costae above the sutures obsolescent and the inter-

mediary costae becoming the prominent sculpture and becoming

shorter, irregular, making a labyrinth-like net work of raised ridges.

Type-sjyecimen.—{Cat. No. 9137, U.S.N.M.), from Albatross D5567,

in 268 fathoms, north of Tawi Tawi, Philippines.

CRISTELLARIA PAUCICOSTATA, new species.

Test much compressed, composed of few chambers, peripheral

border with a prominent keel; the earlier portion of the test with

two sharp raised costae toward the periphery and parallel to it,

becoming obsolete on the later developed chambers; remainder of

surface smooth; sutures slightly depressed; aperture radiate, some-

what protruded.

Length up to 2 mm.
Type-specimen.— {Cat. No. 9138, U.S.N.M.), from Albatross D5586,

in 347 fathoms, off Sibuko Bay, Borneo.

CRISTELLARIA HELICINA, new species.

Test unequally convex, close coiled, chambers numerous, on one

side coming to the umbilicus or nearly so, on the other coming only a

Httle farther than the periphery of the previous whorl; in face view

subcarinate; apertural face unequal; sutures ornamented by raised

areas, obsolescent at the periphery but gradually increasing in size

toward the umbilical end, becoming in some cases a distinct boss

toward the umbilicus. Those of the earHer whorls fusing into a par-

tial ring about the umbilicus; main surface of the chambers smooth

and unornamented; aperture radiate and projecting, on the periph-

eral margin of the chamber.
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Diameter up to 3 mm.
Type-specimen.—{Cat. No. 9139, U.S.N.M.), from Albatross D5272,

in 118 fathoms, China Sea off southern Luzon.

CRISTELLARIA HELICINOroES, new species.

Test unequally biconvex, especially in the later chambers; earlier

chambers close coiled, biconvex, numerous; later chambers becoming

developed more strongly on one side of the axis of growth and ex-

tending farther toward the umbilicus, giving the test a one-sided

appearance, aperture in the last formed chamber with a tubular

neck; wall smooth and unornamented

Diameter, up to 2.5 mm.
Type-specimen.—(Cat. No. 9140, U.S.N.M.) from Albatross D5301,

in 208 fathoms, China Sea, vicinity of Hongkong.

CRISTELLARIA ITALICA Defrance, var. ACUTO-CARINATA. new variety.

Test similar to typical C. italica in its general characters, but the

angles greatly extended in thin carinse from apex to aperture, the

lines of growth being apparent even in the carinse.

Length, 3 mm.
Type-specimen.— (Ca.t. No. 9141 U.S.N.M.) horn Albatross 1)5523,

off Mindanao.

VAGINULINA BRADYI. new species.

Vaginulina brukenthali H. B. Brady, Rep. Voy. Challenger, Zoology, vol.

9, 1884, p. 532, pi. 66, figs. 18, 19 (not V. brukenthali Neugeboren).

Test elongate, tapering toward the basal end, which is armed with

one or more short spines, somewhat compressed; chambers numerous,

distinct, early ones coiled, later ones in a linear series, but with the

sutures oblique throughout; limbate in the central portion, not keeled,

in transverse view, ovate; aperture at the dorsal side of the chamber,

radiate.

Length, up to 4 mm.
Type-specimen.— {C&.i. No. 9142, U.S.N.M.) from Albatross D5580,

in 162 fathoms, Darvel Bay, Borneo.

VAGINULINA ACICULA, new species.

Test elongate, slender, tapering from a pouit at the initial end to

the largest chamber at the apertural end, initial end with one or

more short spines, chambers very numerous, rather indistinct in the

early portion with oblique sutures, later becoming transverse and

slightly depressed, waU smooth and polished; aperture radiate,

tenninal.

Length, up to 5 mm.
Type-specimen.— (Cat. No. 9143, U.S.N.M.) from Albatross D5613,

in 752 fathoms; Gulf of Tomini, Celebes.
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SIPHOGENERINA BIFRONS (H. B. Brady), var. STRIATULA. new variety.

Differing from the typical in having the surface ornamented with

numerous longitudinal striations, rather more elongate, and the cen-

tral indented portion deeper and more defined.

Type-specimen.— (C&t. No. 9144, U.S.N.M.) from Albatross D5201,

in 554 fathoms, Sogod Bay, southern Leyte Island.

SIPHOGENERINA RAPHANUS (Parker and Jones), var. COSTULATA. new variety.

Variety differing from the typical in its much more oylmdrical

form, its few very definite costae and the very short, wide neck with-

out a lip.

Type-specimen.— {Cat. No. 9145, U.S.N.M.) from Albatross D5143

in 19 fathoms, vicinity of Job.

CHILOSTOMELLA GRANDIS, new species.

Test broadly elliptical in side view, in end view circular; two cham-

bers visible from the exterior; wall thick and opaque, smooth; aper-

ture in end view semicircular with a flange-hke truncated Hp.

Length, up to 4 mm. and more.

Type-specimen.— (Cat. No. 9146, U.S.N.M.) from Albatross D5449,

in 300 fathoms, east coast of Luzon, between San Bernardmo Strait

and San Miguel Bay.

GLOBIGEBINA AEQUILATERAUS (H. B. Brady), var. INVOLUTA, new variety.

Variety differing from the typical in being much more closely

coiled, although planospiral; the last formed coil decidedly overlap-

ping the previous coils in side view; visible aperture instead of semi-

circular in the typical, in the much broader variety less delicately

formed.

Type-specimen.— {CQ.i. No. 9147, U.S.N.M.) from yilbatross D5236,

in 494 fathoms. Pacific Ocean, off eastern coast of Mindanao.

ANOMALINA POLYMORPHA Costa, var. CERVICORNIS, new variety.

Test differing from the typical by having a marginal crown of short,

stout, more or less branching, or bifid snines on the angular margin

of the chamber.

Type-specimen.— {Cat. No. 9148, U.S.N.M.) from Albatross D5236,

in 494 fathoms, Pacific Ocean, east coast of Mindanao.

ANOMALINA POLYMORPHA Costa, var. SIPHONIFERA, new variety.

Test differing from the typical by having short, tubular projections

from the exterior, rather indefinitely placed, wall otherwise smooth.

Type-specimen.— {Cat. No. 9149, U.S.N.M.) from Albatross D5236,

in 494 fathoms, Pacific Ocean, east coast of Mindanao.
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