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THE FISHERY RESOURCES OF THE PHILIPPINE ISLANDS.
PART 1, COMMERCIAL FISHES.

By Alvix Seale.

(Iroiii the Bureau of Hcience, Manila, P. I.)

INTllODUCTION.

We have received numerous requests for information regarding the

commercial fisheries of the Philippine Islands, especially relating to the

different kinds of edible fish and their abundance; the location of fishing

banks and the methods of capture. We have also been asked if fishing,

entered into as a commercial venture, would be profitable.

It is for the purpose of answering some of these questions that Part I

of this series, based on ni}' personal observation in the various islands

of the group during the past year and a half, has been prepared. It is

hoped that this paper, togetluT with others to follow—namely. Part II,

Sponge Fisheries; Part III, Pearl Fisheries; Part IV, Other Marine

Products (aside from fislies. pearl oysters, and sponges)—will serve to

create an interest and help in the development of the rich fisherj' assets

of the Islands.

THE ANCHOVIES.

Family Engraiilida;. (PI. I.)

There are at least four difl:erent species of anchovies in tlie Philippine

waters, the most abundant, perhaps, being Ancliovia commersoniana

(Lacepede), called dilis in Tagalog, monamon in Ilokano, and anahiat

in Moro. Ancliovia dussumieri Bleeker, termed dumpilas in Tagalog,

and teggid in Moro is a large species, but less abundant than the dilis.

The common anchovy (dilis) is found in great numbers along the

shores of almost all the islands of the group; it is almost transparent,

with very thin, deciduous scales. This species is a delicate little fish of

fine flavor and would bring a good price, if put up in attractive form

either in oil or spice, or iC made into anchovy paste.
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THE HERRINGS.

Family Glupeida-. (PI. II.)

There are about thirteen distinct species of herring represented in the

Philippine waters and notwithstanding their rather small size, they are

of considerable commercial importance. They abound in immense num-

bers along the coasts of almost all the islands of the group. 8ome are

more or less migratory, others seem to remain near one place. Large

numbers aru caught in Manila Bay at all seasons of the year. These

represent the forms called tunsoy [Uareiigula niolucccmis (Bleeker)],

tanihan {E. longicep.s Bleeker), and bilis [H. gibhosa (Bleeker)]. The

}-oung of aU species are termed sUinasi. Great numbers are caught in

corrals, especially during Jlay and June; they are also taken in the drag-

seine. It is not an unusual sight to see large &anr«.s- loaded to the

gunwale with herring being landed at Tondo beach, where the fish are

sold to the Chinese to be smoked and dried. The natives in Zamboanga

buy large quantities to eat in the fresh state. Any of these sardines

would compare favorably with the species put up in oil on the Pacific

coast.

During tire nine months from January first to September tu-st, 19o;.

85,000 pesos worth of canned sardines were imported into the Philip-

pines; this, too, with the Philippine waters swarming with sardines and

with an abundance of good sesame oil which could be used for cannintr

purposes, produced in i\ranila.

THE SILVERSIDES.

Family Aiheriiiidcr. (PI. III.)

The silverside, called gtmo in Tagalog and ^lorn, and ti-i in Ilokano,

is without doubt the most abundant fish in the Philippines. Tt is

almost impossible to land at any wharf or go ashore on any beach

without seeing these little fish in coimtless numbers. They usually

gion- to a length of from 10 to 1'3 centimeters. They have a greenish

tint on the back and a bright, silvery band on the sides. There are five

or six difEerent species, but they appear so much alike that the natives

have not distinguished between Ihem, calling all simply guno. The
most common species is possibly Athcrina tcmmincki (Bleeker).

The guno are Imown as pescados del rey, "fishes of the king," among
the Spaniards. They are greatly valued as food. The yoimg are

termed whitebait. The method of catching is usually by seine or corral.

A profitable industry could be built up by preparing these fish in a good
sauce, by pickling them with spices, or by drying. An abundant supply
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for cauuing operations could bo secured at any of the following places

:

Manila, Jolo, Zamboanga, Sitanki, Puerto I'lincesa, and perhaps a

dozen other places not yet examined. They abound at all scasniif^.

THE MACKERELS.

Family ScomhrUla-. (PI. IV.)

There are at least eight different species of the mackerel family found
in the Philippines, all of them good food fishes and of commercial
importance. In this family is the ianguingue, also called tangili or

tangi (Moro), which is a true Spanish mackerel (Scoviberotnorus com-
mersoni Lacepede). By many people this is regarded as the finest

food fish in the Philippine waters. This fish is fairly abundant, and
can usually be found in the markets, where it sells from 1 to 4 pesos,

Philippine currency (50 cents to 2 dollars United States currency) pei'

fish. At Zamboanga it is nothing unusual to see ten or a dozen of these

fish in the market at one time, all of them measuring 90 centimeters

or more in length. They are frequently cut up and sold by slices. The
major part of the tanguingue are caught ofE shore with a hook and line,

a good fishing ground being located ofE the east coast of Basilan. At
Manila they are usually caught in nets. Another Spanish mackerel taken

in these waters is 8comberomorus honam (Bleeker), which is scarcely

distinguishable from the above.

Other important members of the family are the chub mackerels {alu-

mahan or cavallas), Scomber inicrolcpidotus Eiippelj, and the hasa-liaxn

(Scomber japoniciis Houttuyrn). These fisli run in great shoals through-

out the Islands, following small fish, upon which they feed. Thcv

enter Manila Bay in March and the inhabitants along the shore-line of

the bay are kept awake during the nights by the noisy clatter of the

fishermen beating with their paddles against the sides of their boats in

order to frighten these mucli desired fish into the nets or hastily con-

structed corrals.

Still other members of this family represented in these waters are

the small bonitoes (sobad or tidingan) Gymnosarda pelamis (Linn.),

the great tunnies (also called sobad), and the albacore (Germo nlalunga

Bleeker)

.

All of these fish may be caught with hook and line, in nets or corrals.

They are so abundant that it is unusual to make a trip among the

Islands without sighting one or more shoals of fish belonging to this

family. They are especially common about the Cuyo group and along

the shores of Palawan. The market at Zamboanga is usually well stocked

with all members of the family. They are with few exceptions fishes

of the deep water. The purse-seine in my opinion could be profitably

employed in their capture.
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THE .MUD 1-JSlIKS.

I'^amily (liilnonjiluiliiht. (PI. \'.

)

The mud fishes^ dalag {dalak in Moro), ai'e of considerable impor-

tance, especially in the vicinity of Manila where tliey form a large part

of the food of the native population. They are usually sold alive in the

markets. In fact, it is their ability to stay alive out of water that

attracts attention to them. They are primarily a fresh- or brackish-

water fish, and after a rain almost all the little pools by the wayside,

as well as the paddies and rivers are ^\'ell filled with dalag. They ha\e

the habit i.if burning themselves in the mud as the ponds drj- up and

thus of lying donnant until the next rain. They take the hook freely,

and it is no uncommcm sight to see the nati\es fishing tor them in the

rice-fields, or in the most unlikely and recently formed pools. They

frocjuently travel o\i.T]and in tlie wet grass and can live for hours out

of water. The eggs are deposited in holes in the bank; the mother

exercises a care ovei- the young fish.

In India these are regarded as one of the most wholesome fishes and

ale given to invalids. In Manila they are looked upon more as scavengers

and are not much eaten by the Americans. These mud fish are distinctly

eamivorous, feeding on small fish, refuse, etc. They are well distributed

ci\er the Islands, being found in ahuost all the lakes and rivers.

THE SX.\ri'Bi;s.

Family Liitinnvh, . (PI. W.)

There are about twenty dilferent species of this family in the Philip-

pine waters, all of them important as food fishes. They range when
full gi-own from 2:) to 90 centimeters in length. They are distributed

over the entire group, some running up rivers to the interior lakes to

leed. Se\-eial of the species are bright red in color and are called

red snapjiers, one of the most abundant l)eiiig the hnchuiin \_Lutiiiniis

iloih'cacaiiiliiis (Bleeker)]. Another snapper called llie raiinnujbtihu

{Lvthinus fiisccsccvs (hiv. et Val.) can usually lie found in the markets,

<>s]ji'cially in Zamboanga. A very important member of the family is

the aids {kutunihany in Moro) {LuHanus ijcin'bra Bloch et Sehn.).
These are caught in great numbers in the Xaujan lii\-er at Bates, Min-
doro. The adults weigh from 8 to -'J) pounds eacli. I sa\y 108 of these

fish caught in one-half day at the Bates corral.

The best banks for red snapper fishing seem to Ix' in the vicinity of

Zamboanga. Dapa and managai are other Moro names applied to the
red snapper. They are usually caught by hook and line, or in the corral.

In Zamboanga a red snapper 35 centimeters long can be bought for 4()

centavos.
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THE POMPANOS.

Family CantiiiiUhv. (PI. VII.)

There are thirty-six difiereiit species of the poiiij)aiio Jamil}' Iciiowu iii

the Philippines. All of them are valuable commercial fishes. 'J'he

ca\allas {Caranx) are the most important branch of the family. They

are termed talal-'itoh in Tagalog and daingputi in Moro. These fish are

Aery abundant in almost all markets. They range from .'V3 to 36 centi-

meters in length. xVs a nile they are caught in corrals.

Another abiindant species is the lison [Gamn.v ignobilis (Forskal)].

These fish are dried in large numbers by the Moros. The ballangoan.

termed cuhal-cuhal {Megcdaspis cordyla Linn.), is another very abundant

food fish of fine flavor, belonging to this family. Tliese are reported to

reach the length of 155 centimeters; ordinarily those in the market

measure about 45 centimeters. They are caught in corrals.

THE SEA BASSES.

Family Serranidw. (PI. VIII.)

There are thirty-three species of this important famil)' of food fisli

reported from tlio Philippines. One of the most familiar is the apahap

{tapog in Moro) [Lates calcarifer (Bloch)], one of our largest sea

basses. Specimens weighing from ^5 to 35 kilns are frequently brought

into the market. This fish wotild afford good sport for local anglers.

The largest branch of the family is constituted by the groupers (Epinc-

phelus) , called lapo-Iapo in Tagalog, garopa in Yisa^'an, and kukkut in

Moro. (PI. VIII.) Ordinarily this name is given to the most commnn
species, Epincphultis iiierra Bloch, but it is also applied to at least three

others which closely resemble E. menu. These fish bring a high price

in the Manila market; they are a favorite sea food for many Americans.

Another rather common species is the blue-spotted grouper [Geplialo-

pTiolis stigmatopoinus (Richardson)], which is especially abundant in

the Zamboanga market. The fishes of this family are usually caught

with hook and line in water of considerable depth; sometimes they are

taken by net or corral. Gill-nets set in about 50 feet of water frequently

make good catches.

THE MULLETS.

Family Muyilidu: (PL IX.)

There are ten dift'erent species of mullet recorded from the Philippines,

the most abundant being the hanak {Mugil cephalus Linn.). This fish

can always be found in the market and when quite fresh and properly

cooked is most delicious. It is very common throughout the entire

Archipelago. The mullet is a strictly vegetable feeder, and is usually
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found wherever there is an abundance of sea luoss. The shallow sea

about the Island of Sitanki is a famous feeding ground for this fish.

On the morning of June 39 of this year I witnessed a most astonishing

movement of mullet near the Island of Sitanki, Sulu Archipelago. A
noise like a great waterfall was lieai-d. Hastening to the beach I saw

a vast shoal of the fish comijii; fvdm the nortli, keeping quite near the

shore; the}- were leaping along llie water in great, flashing waves. The

shoal was fully 100 yards wide and ">••<.) yards long; there must have

been over a million individuals in it. The fish seemed I" Ije of almost

uniform size, about -iO centimeters in length. Nothiiig stopped them.

The natives jumped into the water and killed hundreds with sticks and

stones ; some were driven asliore, but the slioal passed, leaping, on to the

south.

These fish ^vere probably seeking a new feeding ground. They were not

breeding, this fact being indicated Ijy the extreme smallness of the

ovaries. I should estimate that there ^'l•el•e oxev one hundred thousand

pesos' worth of fish in this one lot.

Several sj^ecies of this family run up the fresli water rivers to the

lakes. As many as ten thousand have been caught at one time with a

drag-seine near the mouth of the iSTaujan Eiver in ilindoro. These fish

are easily dried and are a good commercial asset.

OTHER (JUifMERCIAL FISHES.

There are many other fishes in the Islands that are of commercial
importance, but lack of space and time will not permit of a detailed

description. Ho\v'Cver, among tliese we should mention the barracuda,

called panijalonii, or himlannj,- in Horo. This is an abundant and
excellent food fish sometitiies reaching the length of l..") meleis. There
are also numerous species of porgies, termed hitilla, cutrui, and f/iintul h\

the natives. These fish are especially abundant about Sitanki, and there

they are dried in large numljers. [Many members of the grunt famil)'

(Hwmulidw) are also seen, these are termed Icffc, pn.-<'niro, haliil-u, and
hagong;^ they are especially valuable for salting and di7ing.

Several members of the gar family {firloniihv), the croakers (Sria-

eiiidrc), tlie parrot-fishes (SrariiJie) , the surmullets (MuUidce.), the
mogarras ((lerniJir) and the suldier-fislies (Iloloicntriilrv) occur. All

of these are good food fishes and of ennnnereial importance. A pro-
visional, but incomplete list of the Philippine market-fishes, giving the
native, scientific, and Engliali names will l)e found at the end of this

article.

-^Bagong is a general tpjiii applied to any small fisli mixed with salt and partly
dried. Bagong is most commonly eaten in the interior where fresh fish pan not be
obtained.
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THE MIUCFIiSllES.

Family Ghaniihv. (PJ. X.)

The awa or milklish ICkanos chanu^ (Forskal)
J, called ImuTJjos,

bangod, kawag-huvay, and lumulocso by t!n' Filipinos and hangellus by
the Moros, is one of the most important conmiei-eial lislies in the Islands.
It ranges over the entire gronj), from northei-n Luzon to Sihmki ami is

the most abundant fish in the .^tanila market. lMv,|iieutly, during
protracted rough weather it is the only variety oblainablo. It is raised

chiefly in the fish ponds at Malabon and at other places near Manila
and therefore can be secured at any lime regardless of the wcatliov.

This fish is particularly ada[i(cil to pond culture, being .l Ncgeiable

feeder of rapid growth. The baiTTjov superficially resembles the mulbi.
but can easily be distinguished by the fact that the mullet has two fins

on the back, while the ham/os lias but one. The haiTJ/ox frequently

reaches a length of 1.2 nn'lers and then it i^ icnned lumulocso. The

eggs are deposited in the sea. The youn;;- apjiear during the montli> ot

April, ilay. June, and July and arc called kau-ag-luirag. Thev are

supplied with a yolk-sack whicli funiisbcs them with tood until Ihcy arc

about 14 millimeters in length. At this age thc\- are to he found in

great numbers along the beaehes of Zambales, Batangas, .Mindori),

\Iarinduque, and doubtless in numerous other places. Here thev are

captured by the natives and placed in ]aTg(> earthen jars full of water

called palyoh. ^riiey are then conveyed to the ti'-h poiuU. IViM|iien(ly a

hundred miles distant. (Fis- !•)

One of the jars, /luli/nl-, contains alimil 'i,.")!!!! yminu' liuiTi/ns. 'i'bey

sell for from 20 to -.'."i jiesos per is(in</ Inr.sa (
Ki.iioo)

; about six

larsn (()0,00t)) are used to stock one jiond of J liektare. As the li<li

grow the\- are thinned out by transfer to otlicr ponds. Thirty-thi-ee

per cent should reach marketable size. Four months after the transfer

the bcuTijii.^ should eafli be "-'o centimeters in length. This size of lisli

retails for '•• centavos each; in S months the young arc each 40 centi-

meters Ion"- and bring 20 centavos, while a yearling -hould nn'asnre

half a meter and bring from 50 to 60 centavos.

FISH POXDS."

Almost any kind of ground other than a sandy soil will ilo for a

fish pond. It should be near salt water and not l:ieyond the influence

of the tide, as the lanfjos thrive best in brackish water. A c(_)mplete

svstem should have at least four ponds. These should be so constructinl

that one equals in area at least that of the other three combined.

' I am indebted to Mr. W. D. Carpenter of Malabon for most of the informatimi

regarding fish ponds.
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Usually the area ol the large ])ond is much greater. The dikes of the

small ponds are low, often not 30 centimeters above the water level.

These smaller ponds are of aijout equal size, being usually rectangular

and each of about 200 square meters in area. The [lalaifitaan are formed

by throwing up dikes. The main dikes are large, especiall}- along the

banks of the so-called "liver'" or estero, where mangrove trees frequently

are planted for their protection. The water from the estuary is per-

mitted, when the tide is flowing, to enter one of the smaller ponds

through a sluice ipirinza) usually i/onstructed of masonry with two

oates, one of several slides of solid w(i(.)d for controlling the water and

the other of close bamboo palings to p]-i;vent the egress of the banijo--<

and the ingress of undesirable tenants such as carnivorous fishes and

crabs which burrow into the dikes and cause leakage. Snakes and birds

are also evils that have constantly to be guarded against.

This small pond distriljutes the water supply to the others and is

used for capturing the marketable baiigos. It is usually separated from

the larger pond l>y a close paling of bamboo around the narrow opening

in the partition dike. Wlien it is desired to capture the fish in the

largest pond, the paling is removed and a strong current is caused

to flow from the smaller pond to the larger. The hatVjos iittracted b\"

the fresh water swim against the current and enter the smaller pond in

great numbers, where they are readily captured in a seine. This opera-

tion is often accomplished about midnight, so that the fish will lie

exposed in the ]\Ianila marlvcts in the best condition.

The remaining two ponds, or subdivisions of the pond area incloseil

within the limits of the boundary dilccs, are connected with each other

and with the pond whicli feeds the water by single pipes made of the

hollow log of tlie lui/onf/ {Diosinjnis iiujrn L'ctz). Tliese tulies are

called paliihunlnnVjan. tlir Avater and fish lieing controlled at tliese

openings Ijy a solid wooden plug or a funnel of bamboo strips. The
water in these two small ponds is kept at a dc|itli of l)ut a few decimeters.

the ponds being used interchangeably for cultivating the food alga

(Ofilogo)iiiiiii) iind for (lcve]o)iing the l-aicaglriirnij. ( l'"io- >.)

KOOI) OF THE BANflOS.

If it is desireil to cul1i\ate the food alga (the large 2}ond is originally

stocked in the same way), the water is allowed to drain off and the

clay is exposed to the full ])i)\ver of the sun. The alga rapidly makes
its appearance and a little water is then permitted to cover the bottom.
This is gradually inci-easrd as the Oedogoninm develops.

The Ocilngoniinii seems to thrive best upon a clean clay (kaolin).

If the liotlom is covered witli a deposit of dark mud and in old ponds
where a black, evil-smelling deposit has formed, it is sci'aped clean with
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Fig. 2. MODEL OF a BANGOS POND SYSTEM CONSTRUCTED BY THE STUDENTS OF THE
MALABON INTERMEDIATE SCHOOL.
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A board. This operation is not necessarily done at any particular season,

bnt whenever the condition demands it. The Ocdogoniuiii is some-

times purchased and placed in an exhausted pond. A small hancn

load is worth one peso.

A so-called "medicine" for the young fish (apparently used only in

small ponds where the \\-ater is contaminated by close proximity to

houses) is the Lciniia minor Linn., the floating roots of which are

greedily devoured.

When the fry are to be planted in the pond, the water is again allowed

to drain off and the alga is partially killed by the hot sun. This, it

is claimed, renders the Oedogonium soft and fragile for the tiny mouths.

Eventually, the young iangos are removed to the great pond where their

<]uantity is largely governed by the supply of the food alga.

The average value of the ponds aborrt Manila Bay is j^robably 40

eentavos per square meter, giving a total of more than 6,000,000 pesos for

the pond \alue alone, which I am convinced is a conservative estimate.

I chose one pond which measured 140 1)}' 170 meters as an average of

the twenty or more shown on a surveyor's map compiled from data

obtained from the owners of the properties.

METHODS OF FISL-IINCi.'''

It has been my privilege to make i)ersonal observations of the metliod>

employed in the fisheries of various parts of the world, in the United

States, Alaska, New Zealand, Australia, Honolulu, and numerous Pacific

Islands, also to some extent in Japan. Some time ago at the instance

of the Secretary of the Interior, Mr. Dean ('. Worcester and before 1

assumed my position in the Bureau of Science, I made a more detailed

examination of the methods employed in the fisheries ol the eastern

United States in order to secure the latest information regarding

the various kinds of nets and apparatus that could with profit be used

to develop the commercial fisheries of the Philippine Islands.

It may not be out of place, therefore, to give brief descriptions of

such apparatus as seems to me to be of especial value and short sug-

gestions as to its use.

SEI.NES.

In the Atlantic fisheries a great manv more fish are caught wit li the

various kinds of seines than in any other way. In 1904, the New York

fisheries alone captured by this method 214,099,725 pounds of fish, with

a value of 82G,.>97 dollars, United States currency.

'A full description as to detailed metliod of construction, size of twine, lursli,

hanging of net and methods of using can be olitained by applying to the I'nited

States Division of Fisheries.
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Fig. 3.

—

The jMackerel 1'ukse Seine.

Purse seines (fig. 3).—One of the most eflEective nets used in the

American fisheries is the purse seine. An ordinary, deep-water purse

seine, such as is employed in the eastern mackerel fishing, is about 200
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fathoms in length, and 20 to 35 fathoms in depth when it is hung, it

being deeper in the center than at the extreme wings. The boat end of

one wing: is from 1 to 10 fathoms deep ; the other end \-arie3 from 7 to

15 fathoms. It is made of three kinds of twine. The bailing-piece,

which is a section of the net occupying about 10 to 13 fathoms along the

center of the cork line and having about the same depth as length, is

made of the stoutest twine. Beneath this, composing the remainder of

the middle of the seine and extending to the bottom of the net, is a

section knit of twine a size smaller. There is also a band of large twine,

15 meshes in depth, extending along the cork line of the seine on either

side of the bailing-piece to the extremity of each wing. The remainder

of the net is made of lighter twine. The lead and cork line are in the

same position as in ordinary seines. This net is operated by a series of

pursing ropes and rings, by means of which the bottom of the seine is

drawn up and closed. Formerly this net was taken out in fishing

schooners and when a shoal of fish was seen, it was placed in a seining

boat, the shoal was surrounded by the net, the latter at once pursed, the

vessel then brought alongside and the fish dipped out. Now, in some

cases, the net is carried on a revolving table at the stern of a small

steam-vessel or launch, and the surrounding of the shoal and pursing of

the net is all done quickly and efBciently by steam. Frequently more

fish are taken in this way than can be used in one day. In this event,

they are put into a "spiller" or pocket, which is a form of live-box made

of stout, coarse twine, and is attached to the side of the vessel, where it

is kept in position by wooden poles or outriggers extending 15 feet

from the vessel's side. This apparatus is nothing more than a big net

bag 36 feet long, 15 feet wide, and 30 feet deep. This size will hold

200 barrels of live mackerel, but of course the spiller may be constructed

of any dimensions. The purse net could probably be used with profit

in catching the various kinds of mackerel {masangui, etc.) found in

Philippine waters.
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Gill nets (fig. 4).—The gill net is next in importance to the various

kinds of seines. It is used chiefly in the herring fisheries, but in tlie

Philippines large numbers of other kinds of fishes can profitably be

taken by its means. This is especially true of the mullet, certain of the

pompano, such as the (ut<.'<lf:tuig [Sconiheroides toloo-parah (Eiippell)],

atoloy {Caran.v boops Cuv. et Val.), mataan (Camnx freeii Evermann

et Seale), and such fish as the various kinds of snappers, for example the

bitilla l^Lutianus fluvifiaiitina (Porskal)], alangot [Lutianus lineatus

(Quoy et Gaimard)], and piihit [Nendpterus nemurm (Bleeker)].

These nets may be set cither at the surface or at the bottom (see figs. 4

and 5), depending upon the kind of fish one wishes to catch. In the

mullet fishery the nets are frequently allowed to drift with the current.

An ordinary herring net, 15 to 20 fathoms long and 2 to 3 fathoms

deep, has a mesh varying from 2.25 to 2.75 inches. A herring

vessel of the Atlantic fishery usually carries eight to fifteen of these

nets with anchors and hangings. Off the coast of Palawan I have caught

120 fishes of good size in a single 20-fathom gill net in one night. So

far as my experience goes this lias Ijeen found the most successful net

for use in the Philippines. 'I'he greatest' drawback is the damage

inflicted by sharks (fig. 5).

78322 8
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'I'unuiicUa, (Irdij iicl.—San Fraiicisro seems to l)e ilie onh'" phu-e in

tile United States ^^-lle|e tliis rm-in 111' net is uM'i\. The nets are troni

."lO to T.'i fatluiiiis ill leiie-tli. witli short wings ami a long bag and are

from (i to S feet high. A small steam-launch is used at each end and

the net is dragged ahiiig the hiittiiin. The meshes of the wings o[ the

net are Ij inches wide, the lower side wliii-h drags the bottom is made

of coarse twine with a mesh from ''. to 4 inches in width. Kie(|iiently. a
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tug load of fish is secured at one haul. This net eould only he used on
smooth, sand.v bottom free from (dval, and employed chiefly to catch

flatfish', flounders, etc.

Pound ncis.—Many kinds of pound nets are used in the American
fisheries, but as this manner of fishin,^- is well knoH-n and used in the
Philippines in the various forms of corrals or haclods no descriptions
are necessary. Notwithstanding the expense of building, it is one of
the most successful methods of fishing as is attested by the hundreds of

corrals in the Islands.

Fi/kc nets.—These nets, which are usually of small size and conse-

quently not vei'y expensive, could be profitably used for the capture of

the varidiis species of catfishes, dalags, maiiinicos, etc.

OTIIKK MKTUOIIS OF FISH I_X(;,

Trawl lines.—Mliile trawl-line fishing was formerly employed almost
exclusively fui' catching codfish, it is now Tised to capture a great many
varieties. At Monterey, California, 1 noticed the trawl lines being

operated with good success to catcli several kinds of fish, such as rock-

cod, etc. They might be used with profit in the Philippines for such

fish as the groupers {Senvirida'), the wulrind, and others which take the

hook freely at the bottom. Tliey are especially elfectivc in taking eels.

Tlie trawl line consists of a strong ground-line 300 fathoms in

length, to which is fastened at intervals of one fathom a line .'i

feet long to which a hook is attached. The hooks are baited and the

ground-line anchored at the bottom with a buoy to indicate its location.

A line for pulling it up is attached to it.

Lire-cam.—Xext to iniprtiving the method of catching ihe fish, the

most important thing is to devise means ]>y fldiich they may be kept

alive until they are wanted )jy the consumer. To this end the live-car

is brought into i-equisition in several places, especially in tropical coun-

tries. This de\ ice is a very simple contrivance consisting of a square or

quadrangular box constructed of slats placed close enough together to keep

the fish in, but far enough apart to allow of a free circulation of water.

The cars are immersed in the water and the fish are kept inside until

theyr are wanted by the purchaser. At Key "West the fishing schooners are

now usually- provided with wells in which the water is kept circulating.

and in this way the fishemien are able to keep the fish alive. The fishing

boats at Honolulu have wells with i)erforated sides through which the

water circulates freely. At this place live-lioxes or cars are in common

use. "Some of these are very large and are kept anchored close to the

fish market. The purchaser selects his fish from the whari, it is then

dipped out of the live-box and delivered. Some modification of this

plan could be adopted in the Philippines, but it is only feasible where

the market is near salt water.

s
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LOCATION 03? FISHING BANKS.

The following fishing areas or banks seem to be the most prolific so

far as I have investigated and they would well repay working.

The vicinity of Sitanki is practically all a fishing bank, being well

supplied with organic life upon which fishes feed. The trade at this place

is now in the hands of the Chinese. There are numerous good fishing

banks in the vicinity of Zamboanga, especially off San Eamon and along

the Basilan coast ; one a few miles south of Cagayan Sulu and a number

along the coast of Palawan. Some vei-y prolific banks exist near the

( 'uyo Islands and close to Masbate and Cebu. The bank which chiefly

supplies the ^lanila market is located near Corregidor Island.

Doubtless numerous other fishing banks can be found; in fact, wher-

ever we encounter a comparatively shallow area of from 5 to 20 fathoms,

with plenty of sea iiiopc and rich in small marine organism, we may be

assured of finding it well stocked with fishes. Sooner or later these

places will all be accurately located and worked. What is needed is

men of experience who will give the industry their entire attention ; such

people will win profitable results.

TIIK CrriEl-' FOOD I'ISIIKS TN PHILIPPINE Ti'ATEHS.

Filipino.

Aguut

Aligasin

Alumahan, mataan __

Ayuilgin

Baga-baga

Bagaong, baraongaii-

Bakoko

Balang

Baliia

Banak, luniilof?

Bailgos, banglot

Barangan

Barikudo, l)aba\n

Bia

Bia, bunog

Biang-itim

Biang-puti, ballft^

Moro. English.

BidbicI

Bitllla, apahap, biquilla .

Bonito, tang]

Buan-biian .,_.

Buguing

BuiIBayilSay, biinog .

But«teng-.sagninK .

Salay saliiy.

Lagohot

Grunts
,

Sria^nlrtif.

Mullet
i

Mufjilidx.

Pompano
j
StrontJur vunolipiilotu^ Kup-

pell.

(.7riint
,
PriMipoma lia>:ta (Bloch).

Bungu-bungu .^1 Soldier fish i }li/ripristismurdjan (ForskU).

Bigaong
]
Grunt _' Tlnraponjarbua (ForskS,!).

Gaud-gaud
j
Porgy

;

SpariiK <''ifavianiRusse\].

Flying iish
;

Family K.ri>nftiihi\

1
Band fish Ftiniil> Tnfhii'i-id:r.

Banak Mullet Miff/il cep/iahii< Linn.

Milkflsh ! ClmiiDS chanos (Forsk&l).

Herring ' Ilixlia Inrvenii (Bleeker).

Barracuda ! Splnjnam langmr Bleeker.

liobieK
[
Family ilDhidu.

iio)iy linalliolipis drltoidrs (Soulej.

(_7o))y (di/.^fiogobiat^ hioreJlaluf^ (Cuv.

ct Val,).

i.iob\' ! Glo'i.'^uf/i>b/ii!< fiiiin'f (Hani.

' Buch.).

Ten-pounder
j

Efnps saurus Linuiijus.

Orum Umbnna riisnelli Cuv. et Val.

(^ecanii.- bonilu ,_ Oymnosnrda j^claviis {Linn.).

Bangellus _.

Tamban
Lambanak .

Tamangka __

Tigba.sbay

Kapalo

Bahaba„

Sobad ...

Tarpon .

1 Hall-beaks .

Tamanka
i Goby

Puffers .

Mi(iali)pt^ ci/jn-inoidrs Brous-

sonet.

Family JCmndidx.

Rliinogoh/fi^ o.i^H?'HS Jordan ut

Seale.

sp/irroidrs [i(vay/s Bloch ft

Schu.
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THE CHIEF FOOD FISHES IN PHILIPPINE WATERS—Continued.

Filipino.
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THE FISHERY RESOURCES OF THE PHILIPPINE ISLANDS:
11. SPONGES AND SPONGE FISHERIES.

By Alvin Sbale.

{From the Section of Fisheries, Biological Laboratory, Bureau of Science.)

IXTRODUCTIOX.

The past year has marked the opening of the Philippine sponge

fisheries from a commercial standpoint, some thirty thousand sponges

having been shipped from the Islands during the year. The greater

part of these were sold in Singapore for export to London. Philippine

sponges are new products to the trade and many of them are slightly

different from those usually handled and therefore the prices obtained

varied greatly, in some instances, no doubt, being below the real value

of the export.

Specimens of all the different varieties of Philippine sponges at

present obtainable were taken to the United States and shown to Dr.

H. F. Jloore, of the United States Bureau of Fisheries. They were

compared mth specimens from Florida, Cuba, and the Mediterranean.

After this the same specimens were taken to soiiie of the largest whole-

sale sponge dealers in Xew York and San Francisco, who examined them

with great interest, suggested commercial names for those new to the

trade, and so far as possible, gave quotations of prices of sponges of the

latter class among the samples. The facts I have so far collected are

given below.

SPONGES IN GENERAL.

A sponge when in its native state (see PL I) closely resembles a boiled

plum pudding covered by a thin, dark skin. It is quite different in

appearance from the ordinary sponge of commerce which is merely the

bleached skeleton of the animal.

Sponges are usually classed by themselves in the faunal subkingdom

Porifera; most of the sponges belong to the division Keratosa; the great

majority of the Philippine forms to the genus Euspongia."-

^ It is intended in a later paper to give a small check list with the scientific

names of all the Philippine sponges.
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All of the several varieties of soft "sponges found in the Philippines

are of more or less coramercial value. In addition to these, an almost

unlimited variety of silicious sponges is encountered; the fiber of these

is now being used in some countries as a substitute for asbestos.

PHILIPPINE SPONGES OF COMMEKCIAL VALUE.

THE SHEEP'S-WOOL SPONGE (PLATE II).

The sheep's-wool sponge is the most valuable variety found in the

Philippines. It has a strong, elastic fiber, resembling in every respect

the well-known sheep's-wool or bath sponge of Florida and it probably

grows to about the same size. The only place where this sponge at

present is known to occur in the Philippines is at Siasi, but doubtless

it will also be found around Tawi-Tawi. It would be to the advantage

of those interested in sponging to give particular attention to the finding

and developing of these sponges, as they are well-known to the trade,

are always in demand, and the supply is becoming limited. There

would be no difficulty in marketing any quantity in the United States

or Europe where the product would bring from 8 to 20 pesos (4 to

10 dollars. United States currency) per kilo in wholesale lots. The

specimen figured is of second grade and the price quoted by the largest

New York dealer was ten pesos per kilo.

THE PHILIPPINE ZOMOCCA SPONGE (PLATE III).

This is a very tough, elastic sponge of moderately coarse fiber, usually

rather flat in shape. The organisms grow in shallow water of 1.2 to 2

meters' depth, on a hard rock bottom. Specimens 30 centimeters in

diameter are frequently found. This sponge seems to be intermediate

in grade between the sheep's-wool and grass sponges ; some of the dealers

classing it with the former and others with the latter. All admit it to

be different from any of the American forms. Dr. Moore considered it

to be the best among those submitted to him and suggested the name
"fiat bath sponge" for it. However, a comparison with a large number
of European sponges on the market induced me to follow the suggestion

of one of the sponge dealers and term it the Philippine Zomocca sponge

because it most nearly resembles the well-known commercial form, the

European "Zomocca."

This sponge is found in considerable numbers in the waters around

Tawi-Tawi and the nearby islands; in deeper water, it will be of better

quality. In all probability it occurs near other islands of the Archipelago.

The Philippine Zomocea sponge ^^'ould find a ready market both in the

United States and in Europe, the wholesale price quoted being from two

to six pesos per kilo.
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THE PHILIPPINE ROCK SPONGE (PLATE IV ) .

ISTo commercial name exists for this organism. It resembles the Flor-
ida yellow sponge to a certain extent, but the fiber is not as strong and
the texture is considerably softer. It is very porous and covered with
small tufts. It grows attached to bowlders and rocks in water of 1.5 to

5 meters in depth, reaching a diameter of 40 centimeters. Some of the
dealers Vhom I consulted designated this as a good sponge; others con-
sidered it to be almost worthless. As a matter of fact it is not very
durable and therefore would probably not bring a large price. It is

only known from the Island of Sitanki, but it probably will be found
throughout the Sulu group.

THE PHILIPPINE REEF SPONGE (PLATE V).

This is a beautiful sponge of very soft, closely woven fiber; un-

fortunately it is quite fragile. This fact greatly detracts from its value

;

however, it is of a slightly better quality than the majority of American
reef sponges. This specimen was termed "glove sponge" by some of

the wholesale dealers of New York, but reef sponge is undoubtedly

a better name. It is quite abundant in many places in the southern

Philippine Islands, especially so at Sitanki, M'here it is found in very

shallow water, usually growing on the reefs among the moss and seaweed.

i: reaches a diameter of 20 to 25 centimeters. It is a fine, soft, bath

sponge, but because of its fragile nature its . period of usefulness is

short. Considering its abundance, cheapness, and the ease with which

it is gathered, the probabilities are that it will play an important part

in the Philippine sponge industry.

The prices quoted on this sponge ranged from 2 to 3 pesos per kilo.

PHILIPPINE GRASS SPONGES (PLATE VI ).

The group of grass sponges which embraces a variety of forms re-

presenting distinct genera, contains the great majority of sponges found

in almost all Philippine waters ; they are especially abundant at Sitanki,

Tawi-Tawi and Siasi to the south, and at Masbate and Cebu farther to

the north. In these places the)' outnumber all the other sponges com-

bined. They are usually encountered on reefs, in water of from 40

centimeters to 1.5 meters in depth. They are from 8 to 30 centimeters

in diameter.

The best grade of Philippine grass sponge (shown by PI. VI) is of

a closely woven, fine, and soft texture; it is in every respect most desir-

able for bathing or general use. More than thirty thousand of these

sponges were taken from the beds at Sitanlci during the past year, but

many were of very small size and also poorly cleaned, so that the price

obtained was very low. Wholesale dealers gave the value of my specimen
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at 2 pesos 40 centavos per kilo for the best quality and 40 centavos to 1

peso for the smaller kind, although I have seen sponges of the same

classes marked in the retail trade at from 50 cents to 2 dollars. United

States currency, each. The Philippine grass sponge, in comparison

with any of the American or Cuban varieties, is regarded by wholesale

dealers as being softer and stronger and of a better grade. It is probable

that when these sponges are better known the price will be materially

increased.
THE PHILIPPINE SILK SPOXGE.

A small variety of the grass sponge, usually of 10 to 15 centimeters

in diameter is frequently associated with the preceding variety. It is

characterized by an extremely soft, silky texture ; in fact it is the softest

sponge found in the Islands. Acting upon the suggestions of sponge

dealers I have decided to designate it as the Philippine silk sponge.

The silk sponge has been taken in shallow ^vater at Tawi-Tawi and

Sitanki and it will also probably be found near several other islands.

It would be very useful as a toilet sponge for infants and should bring

a slightly better price than the ordinary grass sponge.

THE SULU SEA BATH SPONGE (PLATE \Il).

This is a grass sponge of very coarse, tough fiber. It is quite common

near Sitanki in water of from 1.3 to 2 meters in depth; it attains a di-

ameter of 60 centimeters or more. No sponges exactly like the Sulu Sea

sponge are taken in tlie American fisheries and therefore the large

dealers were not inclined to consider it at its fiiU value, mainl}-, I believe,

because of lack of familiarity with it. One dealer believes that to a

certain extent it resembles the Florida j'ellow sponge, but it is tougher

than the latter, and contrary to what might be expected, holds water well.

It could be used as a bath or horse sponge, for cleaning carriages,

automobiles, large guns, or mortars, or as a stiffening for various fabrics.

The prices given for this variety are only 40 to 60 centa\os per kilo,

but these are probably much below the true value of the sponge and

much less than they will be when it becomes known to the trade.

THE PHILIPPINE ELEPHANT'S-EAK SPONGE (PLATE VIIl).

This is a true elephant's-ear sponge, but specimens so far examined

do not seem to have the thickness of the Mediterranean variety ; however,

those secured from a depth of 15 to 30 meters are thicker and have a

softer texture. The j^Iediterranean elephant's-ear is in great demand
and brings high prices, aud the Philippine variety from deep waters

should compare favorably with it.

This sponge is used by glazers, and as padding in the more expensive

racing saddles. The market seems to be almost entirely European, and

no quotation of prices could be secured in the United States, because

of the very small and unsatisfactory specimen in my collection. This
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sponge is found in many localities throughout the Sulu Archipelago,
but it seems to be especially abundant in the vicinity of the Island of

Sulu. The pearl divers frequently bring up fine specimens.

THE TUBE SPONGE {PIATE IX ).

This is a peculiar sponge found in the shallow waters at Sitanki. It

is of very little if any commercial value, but as sponges are becoming
rarer each year and as even the smallest clippings are being utilized,

it may in time come about that even this sponge will have a value.

THE PEEPAEATION OF SPONGES FOR THE MARKET.

The sponges are first placed in their normal position, on a plat-

form, the deck of a vessel, flat rock, or any place where they will

not become filled with sand or dirt. They are left in the sun for

two or three days until killed. They are then placed in a corral

(usually built at the edge of the water), where they will be covered

with water ; they are squeezed out from time to time and allowed to remain

in this place for from five to six days, large sponges requiring more time

than the small ones. The shorter the time in which they are macerated

in the corral, the better for the sponges, the object being to keep them
in the water only for a sufficient period to permit them to be squeezed

out and cleaned easily. The corral may be constructed of any size and

in almost any manner, the object being to keep the sponges covered

with salt water and free from dirt. If the enclosure is made simply

by driving stakes in the ground, it is best to put in a floor of bamboo

or boards to keep the sponges off the bottom and thus prevent them from

rotting. Mr. John Byersdoffer, of Sitanki, constructs a floating enclosure

of boards and slats with cracks sufficiently wide to permit the water to

enter freely. (Fig. 1.) The box is about 4 meters long, 2 meters wide,

Fi(i. 1,

Fig. 3.

Fig. 2.
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and 1.5 meters deep. Its advantages are that it keeps the sponges clean

and it may be towed to an)- place; its own weight sinks it sufficiently to

keep the sponges under water.

The cleaning is greatly facilitated by frequently squeezing out the

sponges and a flat paddle of considerable weight may be used with good

effect. (Fig. 2.) A washboard made by tacking a cleat 2 centimeters

thick about 8 centimeters from each end of a wide board and then

stretching galvanized wire netting of 2 centimeters' mesh over the

cleats, tacking it to the ends of the board, is very useful. (Fig. 3.)

This instrument is especialh' useful to remove the dead, black skin from

the sponges. After five or six days in A'tatei-, during which time the

sponges have been thoroughly squeezed, they are washed out in clean,

salt water and put in the sun to dry. They should still be kept in the

same position in which they grow, otherwise they are apt to burn and

become red. However, the red color should not be confused with that

which many sponges naturally show in the center of their structure.

The sponges may be striiUL;' on stout twine about two meters in length

to facilitate handling them rapidly. Snit water only is used in curing.

After the sponges are thoroughly dry tho}' are ready to sack or bale for

market. (Ireat care should be taken that the sponges are thoroughly

dry and clean, as the Philippine sponge can onl}- obtain the best market

if it is ahvays shipped as a thoroughly cured, cleaned article.

BLEACHING SPOXGES.

Sponges are always shipped to the general market in an unbleached

condition, but the following method by R. F. Bacon, of the chemical

laboratory. Bureau of Science, is very efEective, doing the least damage

to the fiber:

The sponges are placed in a saturated solution of potassium permanganate for

two minutes, then transferred to fresh water and thoroughly washed. They are

then squeezed out in a 10 per cent solution of sodium bisulphite until white;

then again thoroughly washed in fresh \\'ater until all the chemicals are removed.

They are afterward dried in the sun.

CULTIVATION AND GEOWIXCi OF SPOXGEy.

The growing of sponges for commerce lias become established and

it promises to result in a profitable industr}'.

Sponges are reproduced from eggs and by budding. The eggs are

formed and fertilized within the body of the sponge : they develop into

minute, free-swimming fomis which are thrown out into the water

through the large openings. After about twenty-four hours the young

settle, become attached, and grow into separate sponges. Eeproduction

by budding, however, is the method taken advantage of in growing

sponges from cuttings. The sponge should he placed on a wet board,
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or better still, kept under water and cut with a very sharp knife into

cubes of about 5 centimeters, care being taken to keep on as much of

the thin, black skin as possible and not to squeeze the animal. These

pieces are then placed on a thick, copper wire, about 4 centimeters apart,

the wire being fastened to stakes at each end and about 15 centimeters

above the bottom. (Fig. 4.) It is quite possible that rattan would do

Fig. 4.

as well as copper wire ; bamboo has been used with fair results. Within

a day or two the sponges become attached to the wire and grow into fine,

round organisms which have a much better shape than those growing

naturally. These slips planted in Florida waters reached a marketable

size in less than two years. The time required for them to grow in the

Philippines is not known.

Sponges should always be propagated in water in which they grow

well naturally and at about their normal depth. It is probable that

improved varieties can be cultivated by uniting cuttings of superior

sponges, and some of the best grade of European sponges might even be

introduced with advantage.

It is my firm conviction that by care and work, not only in growing

sponges, but by opening new beds, and fishing in deeper waters, a sponge

industry amounting to several hundred thousand pesos per year may be

built up in the Philippines.

Regulations governing the gathering of sponges in the waters of the

iloro Province were passed in June, 1908, and copies of these regulations

may be obtained from the Secretary of the Moro Province at Zamboanga.
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WHOLESALE SPONGE BUYERS.

For the benefit of those interested directly in the sponge industry I

am appending a list of some of the sponge buyers in the United States

who would be glad to correspond with those who have sponges for sale

:

Laskek & Beexsteix, 161 William St., New York City.

Coffin, Redington, Co., 35 Second St., San Francisco.

Lanqly & Michaels Co., San Francisco.

American Spoxce Co., 127 Larkin Si., San Francisco.

A. Isaacs & Co., Beatman St., New York City.

Leoris Clonney & Co., 39-41 \Valker St., New York City.

Smith, Kline & Feench, Philadelphia, Pa.

James H. Kohds & Co., 117 E. Kinzie St., Cliica^n, 111.

Meyer Bros., Druggists, St. Louis, Mo.
The Greek Americax Sponge Co., Chicago. 111.

John K. Ciieykey, Tarpon Springs, Fla.



ILLUSTRATIONS.

Plate I. A Philippine commercial sponge in its natural state.

II. The Philippine Sheep's-Wool Sponge.

III. The Philippine Zomocca Sponge.

IV. Philippine Rook Sponge.

V. The Philippine Reef Sponge.

VI. The Philippine Grass Sponge.

VII. The Sulu Sea Bath Sponge.

VIII. The Philippine Elephant's-Ear Sponge.

IX. The Tube Sponge.

Fig. 1. (In the text.) The Byersdoffer floating corral.

2. (In the text.) The Byersdoffer paddle.

3. (In the text.) The Byersdoffer sponge washboard.

4. (In the text.) Sponges planted on copper wire.
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THE FISHERY RESOURCES OF THE PHILIPPINE ISLANDS.
PART III, PEARLS AND PEARL FISHERIES.

>

By Alvin Seale.

(From the Sevtion of Fisheries, Biological Laboratory, Burea^u of Science, Manila,

P. I.)

INTRODUCTION.

During the past ten years the writer has been engaged, as time would

permit, in making a study of pearls and pearl fisheries. In 1900, a

year was spent in the fisheries of Paumota and Gambier Islands and in

190? the fisheries of Australia and the Solomon Islands were visited;

during the past year considerable time was given to a study of the pearling

grounds of the Philippine Islands.

So far as possible, a careful study has been made of the development,

life history and habits of the pearl oyster, chiefly with the view of

increasing its value as a commercial asset. Experiments relating to pearl

growth, development and culture have been inaugurated; and a large

number of both hard and soft sections through pearls from various loca-

lities have been made in order to throw additional light on the direct cause

of their origin and gi'owth.

The object of the present paper is to give the results of these observa-

tions and a general review of our present knowledge of the subject, with

the hope that such results may lead to increased interest in the Philippine

pearl fisheries and to their greater development.

'Part I of this series appeared in This Journal Sec. A (1908), 3, 513; Part II,

Ibid. (1909), 4, 57.

96836 ^^
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rillLIPPINE PEAEL OYSTERS.

There nre two varieties of pearl oysters in the Philippines which are

of considerable commercial importance: One, called the gold lip pearl

shell, Doctor Pilsbury kindly informs me is doubtless Margaritifera

maxima Jamson ^ (see Plate III, figs. 1 and 2); the other, the black

lip pearl shell, is Mnrijuritlfcra vuirgarUifera (LinMBUs). (See Plate

IV, figs. 1 and 2.) The gold lip shell is by far the most important, it

being the variety chiefly sought in commercial ventures, its market value

being from 30 to Si) pesos ^ per picul of 63.3 kilos (139.5 pounds). This

shell, when mature, is usually from ISO to 2::I0 millinieteis (7 to 9 inches)

in diameter and weighs from 1.82 to 2.:i kilograms (4 to 5 pounds) ;

shells weighing more than o kilogi'auis (11 pounds) have been found.

This species occurs in waters of from 5 to 20 fathoms throughout the

Siilu Archipelago, and is probably more or less abundant throughout the

entire Philippine group.

The black lip shell is a much smaller variety, larely exceeding l."JO or

180 millimeters (6 or 7 inches), with a weiglit of from 1 to 1.5 kilograms

(2 to 3 pounds), although usually it is much smallei'. It is common

along the shores of almost all the islands of the Philippine Archipelago,

and is of much less value commercially than the gold lip shell, being

in but little demand and selling for about 13 pesos per picul. This form

usually gives a large jdeld of pearls which are of comparatively little value,

as they generally a.re small, irregular in shape and of a gray or dusky color.

In the year iSSCi a paper was published in Bergen, Xorway, which

contained the following interesting statement regarding the Philippine

pearl fisheries :

The Philippine islands produce great quantities of jieiirl slu'll. In 1877, 155

tons were expoitcil. In lUTs, 152 tons, valued at 104,720 pe-os were exported. In

1879 the value of exported pearl shell was 155,802 pesos. The entire region from

Tawi-Tawi to Baailan it. a continuous pearl oyster bed; the Sulu fisheries are the

largest and most productive of any in the East Asiatic waters. The pearls are

famous, and tln' shell has a fine luster. Labuan is the chief market. The yield is

decreasing.

It will be of intei'cst to compare tlic above account of the fisheries of

thirty years ago with those of the present time. During the year liio?

there were exported from the port of Jolo l-")-l:,9lS kilos (340,820 pounils)

of pearl shell, valued at 11!), 04.") pesos; and during the same period the

product exported from Zamljoanga was valued at 45,2.34 ]jesos, making a

total of 1G4,399 pesos from the j\[oro Province alone, whicli shows a sub-

stantial increase rather than a decline in the fisheries. The above value

'Revised Nomenclature of Pearl Oysters. Pror. Zool. Hoc hontloti, (1901), 1,

392.

'One peso equals fifty cents U. S. eurreney.
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is of the shell alone; tliat of the pearls secured during this time is

unknown, but doubtless it amounted to several thousand pesos.

No export duty is chai',ii;-od on shell, but wharfage to the amount of

1.50 pesos per ton is collected.

The price of shell at thi' pivsent time is from 60 to 100 jjcsos per picul

for those of the fii-st class irf the gold lip \ariety, and about 20 pesos per

picul for the black lip variety. Tlie picul is counted at 63.3 kilograms

(139.5 pounds, 16 piculs to the ton) . Ahnost all the shell is sent either to

Singapore or to Europe. There is one button factory located in Manila

which has a ca]incity, wh(>u running constantly, of about 6,000 gross per

Month, rerjuiring about 3(Hi Ions of shell per year; otherwise, all the shell

is exported.

During the past year about 56 tons of shell were taken from the Davao

pearl bed. These weie of very large size and first class in every respect.

They gave a \ery small yield of pearls, the value of which was probably

not more than (i.OOO pesos. Some very beautiful pearls are to be found in

the Sulu fisherios, and it was my pleasure to examine two of these, each

valued at 5,000 pesos, secured from this region during the past year.

Almost all the fishing for pearl oysters is carried on by the use of

diving armor, in water of from 15 to 20 fathoms. Shells are occasionally

found in shallower water, but in such cases naked Moros usually dive for

them, or they are secured by a primitive rake-dredge worked by a rattan

line from a native canoe and which can be used only in smooth water.

The natives frequently soak dry shell in water for several days before it

is sold, in order to inoi-ease the weight; and I have seen Chinese and

other middlemen doing the same thing. The shells are usually opened

on the boats and all the pearls extracted soon after the oysters are

brought up.

THE TEAELING FLEET.*

At present about 30 vessels are engaged in pearling in the Sulu

Archipelago. These boats range from 5 to 15 tons, and usually carry a

crew of seven men, including the divei-. All boats with armored divers

' Tlie following boats constituted tlie Zamboanga pearling fleet for the year

1908; Sirena and .Yo«/i7hs, owned by J. F. Maddy; Cleopatra, Galatea, and

ilarllima, owned by .T. Wilson; loenix and Placido Reyes, owned by the Cebu

Pearling Company; Uina. liiirtandtj, Ida, and Manny, owned by Capt. Chas.

Linberg; Paragua, Zamboanga, and Sajiit, owned by G. W. Langford; Alice

Holmes, Kosaiio, and Olinga, owned by Jlr. Holmes; Mindanao, owned by Mr.

Teck; Prune, owned by V. Sision. All of these boats carried on more or less active

operations during the past year.

The Jolo pearling fleet is composed of the following boats: Victoria, Belena,

Santa Maria, and Elisahul, owned by Ong Tiam Teng; Almosouth, owned by Hadji

Abubacal; King of Spades, owned by Richard H. Gibbs; Ramon, owned by Her-

nandes & Co.; and Alfonso and 'Nena, owned by Asing.
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are required to take out a liceiipe, for which the charges are oOo pesus

a year for a first-class license, or a three naonths' license may be secured

for one-fourth of this amount. These are obtained from the provincial

treasurer at Jolo, Zamboanga, or Davao. The divers are usually natives

or Japanese. Each boat is equipped with one complete diving outfit,

consisting of armor, pump, tubes, weights, etc. The diver receives a wage

ol' fr(ini :20 to 80 pesos per month, in addition to a percentage of the shell,

but the teiins upon which both men and divers are hired vary with

almost every pearler.

The treasurer of Davao reports that nine first-class licenses have been

tal^en out at that place since January, 1!)IJ8, chiefly bv local firms, and for

the purpose of working the newly opened Davao pearl bed.

It costs about 55 pesos a month, aside from wages, to navigate a pearling

boat. The divmg armor used is nearly all of a modern type, and of

English manufacture. The air pumps used are worked by hand, two

men being stationed constantly at the pump when diving is in progress.

The diver has from 18 to 20.4 kilos (40 to 50 pounds) of weight attached

to him 111 order to reach the bottom. Divers ii.sually remain under water

until they fill the net basket whieli the}- carry, this requiring from ten

minutes to an hour. The diver of a boat on which I was a guest for

some time, usually made about three descents in one hour ; this was on

the Davao bank in a depth of 20 fathoms and where the man experienced

great difficulty in working because of strong currents. The length of

time during which an armored diver can remain under water is very

indefinite, depending on the de]ith of water, .-trength of current, strength

of the diver, and other Factors. In calm water, but a few feet in depth

and of an even temperature, a man should be able to remain for almost an

indefinite period. The naked diver scarcely ever stays down for more
than one minute. Fisliing is carried on at all seasdns of the year.

THE PHILIPPINE I'BARLING HANKS.

Practiuaily the entire region from Sibutu Passage to Basilan Straits

and around tlie southern shore of Mindanao Island is a continuous

potential pearling bank. However, the greater number of the known
localities have so constantly been fislied that they have had small chance
to recover, and, as a result, much of the pearlers' time is lost in pros-

pecting for new l)eds in various parts of this wide area; but the ground
never seems to become completely exhausted, for we found pearling boats

operating successfully directly in front of the town of Jolo, within half

a mile of the beach. Fishing for shell had doubtless been carried on at

this point for over a hundred years.

Occasionally, a pearler will locate a bank on which the ovsters are
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very abundant. Such a bank was found just south of Basilan Island;

another near the Tapu Islands, and another in Tataan I'ass of Tawi-Tiiwi

Island. A large j'ield of shell has been sccui^mI neai' the Saniales group.

Shell has been re})or(e(l from Illana Bay, and during the past year an

extremely valuable bank was located in the (iulf of I)a\ao in Pakipiitau

Strait between Sanial Island and the mainland. The most prolific por-

tion of the bank was in the narrow part of the passage directly between

Point Lanatig and Point Linao. The depth of water is from 20 to '3-")

fathoms. The bank is well protected above by the large reef known as

Arboles Island. Usually, there is a very strong current pouring through

this strait, but at the point where the pearl bank occurs the tides and

curi'ents form a strong eddy which has doubtless contributed to the

formation of the liank by giving an opportunity for the spat to settle and

attach. The bottom is of coral, sand, and gravel, and is comparatively

smooth. The width of the sirait at this place is less than 1.6 kilometer

(1 luile) ; the Ijeach on one side slopes steeply dow^n, and on the other

drops abruptly into several fathoms of water from a live coral reef. The

water is quite clear, its temperature about 21° ('., and its specific gravity

1.0-?2. At the time of my visit (May, 1908), there were only four

pearling boats operating on this bank; two others were priisjiectiug in

adjacent wateis.

The currents wcic so swift that diving could be carrieil on only between

the hours of 6 and ", o'clock in the morning. The diver, a Filipino,

during this hour made three trips to the bottom; on the first lie secured

three shells; on the second, eight; and on the third, two. These were

all large, first-class shells, each weighing about 3.2 kilos (1 pounds).

One contained a small pearl.

The diver hi ought up some young -liells for our inspection, and reported

that they were abundant on the lied. All the large oysters were in a

breeding condition, so probably this bank will be able to keep up a

moderate yield, unless overfished at the beginning. So far, the Davao

pearl bank has yielded about 56 tons of first-class shell.

I'carl shells in considerable numbeis are found in Tanon Stiail, between

C'cbu and Xegros Islands; in the vicinity of Guimaras; and also along

the west and the north coast of Samar. Shell has also been reported

from Palawan and Cagayan Sulu. It is more probable that as the

Islands become better known, many new pearling banks will be found,

and those now known will lie mapped and better defined.

The most desirable bottom for a pearl bank is coarse sand, with dead

coral and rock to which the young may attach. Tlie\- can not grow on

live coral, and they are very apt to be covered up and smothered on fine

sand.
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LIFJi HISTORY 01' THE I'EAHL OYSTEII.

The oysters are of separate sex, male and female. The eggs of the

female, when ripe, are extrudfd into the sea watei', where they are

fertilized by the spermatozoa of the male, if by chance the currents bring

the two elements together. Doctoj- Hornell ^ observed in regard to the

Ceylon pearl oyster, "that a ripe female, in close proximity to a mature

male, was sufficient cause lo excite the male to throw off spermatozoa."

The meeting of (lie spermatozoa and ova is left entirely to chance.

The eggs of the Philippine pearl oyster (.V. maxima. Jamson) are at

first pyrifoim (see fig. 1) and float on the water; as soon as they are

fertilized, they become round

;

and when from three to six

hours old, they move altout

by impairs of small, hair-like// \ \ \ Jt
cilia. .'~!epiiiciitation is com-

/ L/o\ \(^\V\K plete, but unequal. The shell

" - -'''' ' '^ '' ' ' licgins to form at the end

of the second day, and in

from four to eight days the
Fig. 1.—Spermatozoa and ova of Philippine pearl

oyster. young oystcrs settle and be-

(«) Micropyle through which the spermatozoa (,Qj-,.|g attached tO the bottom,
enters the ova.

i
. ,

j i i

(6) Nucleus. '-'1' to siiy object they chance

(c) Nucleolus. to fall upon. At this stage
id) Spermatozoa of male. jt i i i

they are known as spat and

are about 1 millimeter (0.04 inch) in length. They attach by means

of a small tuft of coarse, hair-like bristles, known as the bvssus.

Bach mature female contains several thousand eggs, but no doubt the

destruction of eggs and young is very great, many being swept into great

depths by strong currents, where they either perish or settle on the

bottom so thickly as to smother each other; or else they become covered

with sand, or attach to some floating object and are washed ashore.

Apparently, there is no fixed time in the Philippines for the maturing

of the ova, as sexually ripe individuals are found at all seasons of the

year.

The shells are supposed to reach a maximum size and are most valuable

commercially in from four to five years, although they doubtless con-

tinue to grow for several years longer. I have examined specimens

weighing 5 kilos (11 pounds) which I believe were ten to twelve years old.

However, shells older tlian fi\e or six years arc apt to be worm-eaten

or full of holes caused by boring sponges, and so are of less value, ilore

' Report on the operations of the Ceylon pearl banks during the fishery of

1905. Rep. Ceylon Murine Biol. Lai. (1906), 55.
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accurate information regarding the age and growth of shells obtained
from direct observations and measurements is very desirable.

"Sir. Seville Kent states in legard to the rate of growth of the pearl

oyster

:

Under favorable conditions a period not exceeding three years suffices for tlie

shell to attain to the marketable size of 200 to 230 millimeters (8 or 9 inches)
in diameter, and heavy sheila of 2.3 kilos (5 pounds) weight per pair may be the
product of live years growth.

The food of the pearl ojster consists of minute marine infusoria,

Viatomaccw, etc. ^^'c discovered that in fully 75 per cent of the specimens

examined, the food consisted of DialDinacnr mth a small amount of

vegetable matter.

The pearl oyster does not tra\cl to any great distance; in fact, after

the spat stage, it remains in one spot for the greater part of its life,

although it can, and does at times, east off the byssus attachment and
reattach to some more desirable place, moving very slowly by means of

its small foot. The very old shells of d/. maxima Jamson were, with

but few exceptions, without attachment, probably tlte weight of the shell

being sufficient to keep them in place.

KNEilliiS OF THE PEAllL OYSTER.

The pearl oyster, especially in its younger stages, is exposed, to

constant danger. N"umerous fishes consider it a great delicac}', and

sucli fish are found in large numbers about the pearl banks. The various

species of sharks, rays, sparoides, and balistes feed largely upon shell

fish, including the pearl oyster. However, these are not wholly an evil,

as they are probably the intermediate host for the cestode which is the

cause of the growth of pearls ; the fish becoming infested with this cestode

by eating the oyster. Doubtless, star fishes also cause much destruction

to the banks, and, in old specimens, the boring sponges, boring worms, and

gastropods, do great damage.

In addition to these enemies which affect the oyster directly, there are

an enormous number of marine animals and plants that, by using up

the available space and food whicli otherwise would fall to the lot of the

pearl oyster, affect the life of the oyster indirectly.

One pearl diver reported the finding of a very large pearl bank south

of Basilan Island, where the shells were abundant and of very large size,

but of no value, a.•^ they were dead and had lost their luster. In cases of

this kind, it is almost impossible to state the cause of the destruction.

It may have been brought about by some epidemic due to the crowded

condition of the shells, or possibly by some volcanic disturbance, or a

dozen other causes might be assigned, but without facts it is useless to

theorize on the subject.
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TEANSPLANTING AND CULTIVATING THE VKAEL OYSTER.

Pearl oysters niay with but little difficulty be transported for several

days, if they are kept in running salt water, or if the water is changi?d

frequently; thus the question of transplanting (hem from one bed to

another in a more convenient locality, or in water of-less depth, becomes

a comparatively simple one and will doubtless play an important part in

the pearl oyster industry of the future.

As a matter of fact, the Ceylon government is, or was at a recent date,

engaged extensively in the transplanting of young oysters and the distri-

buting of "clutch," i. e., rock of small size which is scattered over the

bottom of the oyster beds, and to which the young oysters become attached.

The young pearl ousters are removed From beds wluch are ovcrirowdi'd

to others which are b'ss productive.

It would be an easy matter for men engaged in prarling to keep

suspended over the side of their vessels bamboo crates or cars in whicli

they could place the young oystei's which are frequently biought up, and

so transport tlieiu to a favorable place for development, a^ is the ease

in the sponge fisheries." In this way they might, with but little effort,

accumulate a valuable pearl farm where a number of oysters could l)e

harvested eaeli year and the bed looked after just as in the case of the

edible oystei'. The yield of pearls and shell would doubtless pay a good

dividend. This process would especially be easy to carry out in the

Davao fisheries which are near shore and where local pcuple are engaged

in tlic fishing. Such farms should simulate the natural beds so far as

practicable, but improvements over natural conditions could be cft'ecteil

by supplying an abundance of small, broken rock as "clutch," upon

which the voung could attach; the kec]>ing of the lied-; free from un-

desirable tenant^, such as star fisli. holothurians. etc., could lie accom-

plished by dredging.

T.AWS RELATING TO PEARL FISHING.

I have abstract(.:d the laws,^ or at least such portions of them not

repealed by amendments, as are now in force in the Islands.^ They are

of undoubted benefit in protecting the young shells, and, for the greater

part, relate to the wa ters of the Moro Province. In other portions of the

Archipelago, various local acts and provincial legislation greatly handicap
the pearling industry.

"This Journal. Sec. A (1909), 4, 62, 63.

'These laws were enacted by the legislative council of the Moro Province. A
copy of them may be secured from the provincial treasurer of either Jolo or Zam-
boanga.

•Sec. 23, Act No. 51, of the Philippine Commission should read: "The words
'pearl shell an. I shell of the pearl oyster as used in Act No. 43 of the Legislative

Council and in this Act shall be construed to mean the shell of the marine bivalve
mollusk Marga/ritifera maxima Jamson, commonly known .as the Philippine \zn\A

lip pearl oyster.'

"
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Thy laws should be extended to include the entire Archipelago, and

all local regulations should be repealed. In this way only can the young

shell properly be protected. Additional legislation pioleeiing the black

lip pearl shell, MiinjdriUfrm iiiariinrUifcra (Linnaeus), should be enacted.

Act No. 43 provides for the protection of poiirl fisheries within tlie jurisdiction

of the Moro Province, and w;is passc.l February 29, 1904. It forbids the talking

of pearl oysters le>s than 100 millimeters (4 inches) in diameter.

Act Xo. 51 regulates the fishing for shells of marine mollusks and was enacted

June 7, 1907, at the urgent request of the pearl fishers. It prohibits from

engaging in peail lisliing all vessels not built in the Philippine Islands or in the

United States, or not wholly owned by citizens of the United States or by people

having the political rights of the natives of the Philippine Islands. It prescribes

the places at which licenses to engage in pearl fishing may be secured, the price

for such license.^, and the length of time for which they are granted. It state.-^

that the master of every vessel operating under a first-class license shall record

the date of every operation and the number of shells taken each day. Before any

shell can be landed, these records must be verified under oath in the presence of the

collector of- customs of Jolo or Zamboanga. This Act also amends Act No. 43

and requires the size of the shell to be 180 millimeters (7 inches) in diameter from

the outer margin to the middle of the hinge, measured at a right angle to the

hinge. A fine of not less than 50 pesos is provided for the violation of any provi-

sions of this Act.

Act No. 131 amends Act No. 51 by ri'ducuig the price of first-class shell

licenses to 300 pesos per annum, and provides for the issuance of such licenses for

periods of three months. The enforcement of Act No. 51 resulted in such a

decrease of revenues, owing to the excessive cost of licenses, that this amendment

was made necessary, and it was enacted Auj^ust 22, 1905.

Act No. 17G amends section 2 of Act No. 51 and was enacted October 12, ]!lO(i.

It provides for the issuance of licenses only to those vessels wholly owned by

citizens of the United States, to honorably di-scharged soldiers or sailors of the

United States Army and Navy, to natives of the Philippine Islands, or to those

having the political rights of natives.

Act No. 200 repeals Act No. 176 and was enacted September 19, 1907, and

approved by the Philippine Commission October 7, 1907.

I'EART.y.

The Philippine fisheries gi\'e a fair .yield of pearls; in fact, some of

the most beautiful specimens ever discovered have come from the Sulu

fishery. Tlie yield is fully as large as that in either the Gambier Islands

or the Pearl Islands. The number of pearls secured in ( eylon is much

greater. In that country the commeicial pearl oyster is of a different

species {Margaritifera vulgaris Sclium.), a very small nyster prolific

in pearls, but with shells of practically no value.

The composition of a pure pearl as given by Harley and Harley ° is

as follows

:

Carbonate of lime 91.72

Organic matter ~>-^^

Water -—

'

Loss 0-11

'The Chemical Composition of Pearls. Proc. Roy. Soc. London (1888), 43, 4(51.
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and that of the (Jeylon mother-of-pearl, as given by Herdman and

Hornell ^° is

—

Calcium carlioiiiite Ss.79

Calcium sulphate 4.93

( )rganic matter 2.32

Water 2.28

Loss (no magnesium, no pliospliates, faint trace

of iron) 1.68

It is well kiioMii that the organic basis of the shell, eonchiolin, is a

eutieular product e.xcrcted by the 'underlying epideiinis of the mantle.

Pas.sing without comment the many fanciful theories regarding the

formation of pearls which have been held from historic times up to a

comparatively lecent date, we will consider only sucli facts as have been

revealed by modern scientific investigation.

I have in my work dissected a large number of pearls from our large

gold lip pearl oyster (i)/. maxima Jamson). Of this number, forty were

prepared as "hard sections/' each side being ground down so that a

small transparent section through the center of the nucleus was obtained

for mieioscopic examination. (See Plate \, figs. 1 to 3.) Ten were

prepared as microtninic sections, and the remainder, and by far the

greatest number, were dissnlved in acids of various kinds and dissected.

'Vhi' results show that tlie round orient

Philippine pearl may have various ob-

jects in the center forming the so-called

nuclei, which, tecanse of stimulation or

irritation, have become incased in nacre,

thus forming jx-avls. Fully "lO per cent

of the pearls examined contained larval

cestoiles, two only contained sand, one

a liit of seaweed, one a spicule of calca-

reous sponge, two, forms which with but

little doubt were larval Disiomids. One
rather interesting form (^ee lig. 'i) ob-

tained from a perfectly round pearl ap-

jX'iirs Neiy closely to le^emljle the free-

swimming lar\al eeslodes secured by Mr.

Hornell in Ceylon, ^^ and is doubtless a

related form. Se^eral pearls contained

material that had become calcified and could not be identified with any
degi-ee of certainty. Three had what I believe to be the ova of the small

"Report of the government of Cijloii on the pearl fisheries of the Gulf of

Manaar. Roy. Soc. London (1906), Part V, 6.

"Hornell & Sliiplc}'. Reports on Parasites of the Pearl (Jvster. Rep. Cciilon

I'corl Fishery (1003-1906), Part 11, 77; Part III, 49; Part v! 43.

Fig. 2.- -Cestode from center of a Phil-

ippine pearl.
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crab (Alpliciis avaiitt! Fabricius)' which is almost without t'xi.iq^tion

found living in pearl OAsters as a commensal.

Pearls ma}- be found in any part of the oyster, or in tlie shell. The

free pearls and those atiaelied to the shell result from some injury, while

those in the mubdes are formed around small, calcareous bodies called

caleospherules. The so-called "blislers" on the inside of the })earl shell

aie usually produced by boring worms or by some external injury. .Flow-

ever, in one case at least,

irr-'- a very fine blister now in niv

possession was caused by a

_^ small black pebble which

was completely embedded in

,
;ji-^ the sliell. Blisters frequent-

ly contain pearls of value,
Fig. :-i.

.

and specimens of good shape
'** ,,^ and luster may become fully

--'^'' ''
,' embedded in the shell. I

now have a shell before me
•.

"

'

"~
which, when found, exhib-

~ - — ' ited no sign of a pearl, but

FIG. 4. wlien broken, showed two

A bit of sheU in which a pearl valued at 500 '^1^2 pearls, embedded and
pesos was hidden. The X , fig. 3, shows where the complctelv hidden in the
pearl was located. Fig. 4 is the same shell cracked in /-r^ • n....

,
shell. (For Similar ex-

open, showing the pearl. ^

amples see figs. 3 and 4.)

( 'yst pearls are found in the mantle or sqft parts of the oyster. These

are formed by a larva, usually a cestode, which enters so.me portion of

the connective tissue where, as stated by Doctor Jamson,^^ it at first

occupies a space lined with connective tissue fiber ; but the oyster soon

gives rise to a pearl-secreting, epithelial layer which lines this space and

becomes the pearl sac, I am of the opinion held by Mr. Herdman and

]\Ir. Hornell ^^ that this pearl-secreting epithelium is of ectodermal origin.

AETIFIOIAL PEODUOTIOlSr OF PEAELS.

From the time of Linnajus, who claimed to have discovered a method

whereby the oyster could be made to produce pearls, up to the present

date, the attempt to force the passive oyster into producing culture pearls

has never ceased, so that almost each year some one announces in the

press of the country that he has at last reached the true solution of the

problem and can produce pearls at will. There is no question but that,

^' The Formation of Pearls in European Mussels by Action of Trematodes.

Froc. Zool. 8oc. London (1902), 140.

"Notes on Pearl Formation in the Ceylon Pearl Oyster. Rep. Brit, Assoc.

(1903), 69.5.



1)8 SEALE.

in SDine cases at least, cultural pearls have been produced; but when the

methods have been ) nought to the crucial test there is always some small

point or flaw which has i)reveuted their application with profitable results.

This is at least true concerning the forming of the free, round, cyst

pearls of fine luster, but in so far as the production of half-pearls and

blisters is concerned, the Mikimoto pearl farm in the Bay of Ago, Japan,

need only be visited to carry conviction that the artificial production of

pearls is both practicable and profitable, for at this place several hundred

people are employed in the work, and the cultural pearls harvested find a

ready market at a good price. In fact some of the "antique" jewelry

sold in Manila was found to be set with these. (Sec photograph of some

of these culture pearls, natural size, Plate \1, fig. 1.)

Prom 300,000 to 300,000 oysters are treated each year at this pearl

farm. The method employed is similar in most respects to that used

by the Chinese hundreds of years ago, when small, rough images of

Budda were placed between the mantle and shell of the live river clam,

which was then returned to the water until the images were coated over

with nacre, after which they were taken out and sold as charms. The

Japanese use a small eanula to insert a minute mother-of-pearl bead

which is flat on the side and which fits against the shell. The oyster is

then again placed in the water and allowed to grow for six or seven years,

when the pearls are harvested. The undertaking is profitable, owing to

the large number of oysters treated.

Houever, the chief object to be desired is to grow round, perfect, cultu-

ral pearls of fine luster; in other words, to produce a cyst pearl, or one so

closely resembling it as to be indistinguishable from it. Our efforts have

been directed to this end, but the results sn far obtained do not warrant

publication. As an illustration of some of the difficulties encountered

by tliose engaged in experimenting in pearl growing, a gentleman from

Australia, who some time ago purchased the experimental pearl farm

inaugurated at Tuesday Island by Seville Kent, and who had spent

several thousand pounds in attempting to grow cultural pearls, remarked

to me, "I have succeeded in growing the perfectly round pearls, but my
great difficulty is to prevent their discoloration."

It may be predicted that within the next few years perfectly round

cultural pearls of fine luster will be produced commercially and that the

undi.'rtaking will prove to be the most profitable achievement of modern

zoology.

Pearls of value sometimes are found in other mollusks of the Philip-

pines, as, for instance, in the Taclobo {'I'l-idacna gigas Linn.) which

occasionally contains pearls of great beauty. (See Plate Yl, fig. 3.)

However, these usually are without luster and hence valueless.
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DETEBMINA'I'lON AND VALUATION OF PEARLS.

Pearls have a hardness of [, they are so compact that they do not

break when stepped upon; ilieir spccillc gravity is 8.65 to 2.68. To be

of much value they must be round or drop-shaped and either pure white,

or dark, or of a golden color, with a peculiar luster and slight trans-

lueency. They must be free from spot, speck, or blemish. As they are

formed, layer upon layer, around a central point, like the layers of an

onion, they are sometimes peeled or "doctored" to remove spots or flaws,

in the hope that the new layer will be of better luster. Such pearls are

obviously of much less value than those found perfect, in their natural

condition. Howe\er, any such tampering with a pearl can usually be

detected by the use of a good glass, which shows any minute band-like

stripes or slight scratches. It is also a very easy matter to detect whether

a trifle more than one layer of a pearl has been taken off, and equally as

easy to tell the difference between a pearl that has been ground into a

round shape and one naturally round; such specimens are of but little

greater value than marbles. The following is a table of the actual size

of pearls of from 0.1-296 to l.ii44 grams (2 to 30 grains).

Grains. Grains. Carats.

2 # 3 # -^

10

,3 ^ lA

25 fl^Bt 30

Fig. fi.—Exact sizes of pearls from

to 30 grains in weiglit.
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No one but an experienced buyer can pi-ijpcily estimate the value of a

l)earl, as many conditions, such as size, shape, luster, flaws, etc., must be

taken into consideration. In 1896 a very interesting publication was

issued by the TTnited States (lovernment,^^ giving the value of pearls all

over the world, together with an estimate of the yield. In Manila, a

perfect pearl of O.OtUS gram (1 grain) with good luslei- and shape retails

for aljnut 5 pesos. The price increases more rapidly than the size of the

pearl, as from 70 to lOi) pesos per 0.2()5 gram (1 carat) is asked for

perfect pearls over 0.41 gram (2 carats) in weight.

"Pearl Fisheries and Pearl Supply. XJ. 8. ConKidar Rrport. (1896), 51, 6-22.



ILLUSTRATIONS.

Plate I.

Lauding pearl shell at Jolo.

Plate II.

Fig. 1. Jolo pearling llret.

2. Pearl diver In the water.

.3. Pearl diver coming out of the water.

Plate III.

Philippine gold lip pearl shell ( Margarit'ifcra maxima Jamson).

Fig. 1. Inside view.

2. Outside view.

Plate IV.

Philippine black lip pearl shell (Marganlifera iiiaygnritifera Linnseus).

Fig. 1. Inside view.

2. Outside view.

Plate V.

Fig. 1. Section tl}rough ctutor of Philippine pearl, showiiin an cncv^tcd cestode.

2. Section through, a Pliilippine pearl, showing a calcified cestode in the

center.

3. Section through a Philippine jiearl which had a grain of sand in the

colter. It is also shown how a perfectly round pearl may become irreg-

ular and how it may be peeled to form a perfectly round pearl.

Plate VI.

Fig. 1. Culture pearls from the pearl farm in the Bay of -\go, .lapan.

2. Pearls, found at Siasi Island in Tacloban shells.

Text Figures.

Fig. 1. Spermatozoa and ova of Philippine pearl oyster.

(a) Micropyle, througli wliich the spermatozoa enters the ova.

(6) Nucleus.

(c) Nucleolus.

{(l) Spermatozoa of male.

2. Cestode from center of a Philippine pearl.

3. A bit of shell in wdiich a pearl valued at 500 pesos was hidden. The x

indicates the spot where the pearl was hidden.

4. The same shell as in fig. 3, but cracked open showing the pearl.

5. Exact sizes of pearls from 0.129(i to 1.944 grams (2 to 30 grains) in weight.
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I. PHILIPPINE TREPANG (BBCHE DE MEr) .

Trepang is a general name applied in the Philippines to all of the

many species of animals belonging to the group Holothurioidea and known

locally as beche de mer, balatan, hilate, munang^ hisam, sea cucumber,

and cotton-spinner. Large quantities of these animals are gathered in

the Philippines for export to China and Japan. Trepang is a staple

food of aU Oriental people and is an important item of export from the

Philippine Islands.

Trepang in general appearance resembles pickled cucumbers. The

106346 283
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skin may be smooth, or covered with prickle-like teats arranged in rows

or scattered over the body. In color they range from pale flesh-color

to black. These animals, when dry, are hard, sausage-shaped, and appear

to be altogether unpalatable and it is not until they have been cleaned,

minced, and made into a most delicious soup by the skillful hand of

the Chinese )cbb]s. . that' the real value of this product of thp sea is

understood, ^eche de mer live among the white sand and coral in the

sea-gardens and feed upon small sea-animals and sea-vegetation, so there

is no reason why they should not rank as a delicious food product and

come into general use among Europeans and Americans. I can, from

experience, heartily recommend a trial of trepang soup ' to those who

delight in a dish free from the contaminations of the land, with a delieatfe'

aroma of the deep sea about it.

'
; VARIETIES OF PHILIPPINE TREPANG.

;
;

i

In Manila all the large dealers in trepang are Chinese. They recognize

five different varieties, as follows

:

No. 1?—Oe (Plate I, fig. 1). A large, uniformly black, perfectly

smooth variety (B.. atra Jaeger) . This species, when dry, is from 120 to

200 millimeters in length and 40 to 60 millimeters in diameter. This is

regarded as the most desirable species found in the Islands and sells for

the highest price, being valued at 65 to 98 centavos per kilogram whole-

sale, according to the size of the animal, and care in curing. I will

call it the great smooth black trepang.

No. 2.—Gan Sim (Plate I, fig. 2), is a large brownish trepang, With

two rows of teats on each side. The animal, when dry, is of a rather

flat, oval shape, about 120 millimeters in length and 60 millimeters' in

width. Its back is but slightly roughened. This species is regarded as

being next to the best variety, sells for 40 to 80 centavos per kilogram,

and is in fair demand. We will call it the great oval brown trepang.'

'

No. S.—Bark Sim (Plate I, fig/ 3) is the third grade of trepang and

to this belongs the great mass of trepang shipped from the Islands'. ' It

includes a large variety of forms ranging in price from 35 to 70 centavos

' To make trepang soup.—Clean and wash out the trepang in cold water, slice

and put them in a chopping bowl and mince fine, soak in cold water five hours,

then boil for one hpur, add salt and pepper and a quantity of beef or cljiqken

stock ap(J brin^ to a boil. Serve hot. [Sing Fat.]
'

"I have been'ilnable to find anyone in the Philippines who recognized or could
give ine'anjr Information regarding the names giveii to the Philippine trepang "by

Simmonds in bis Commercial Products of the Sea, although I have repeatedly,

a^edj
.

dealers and. fishermen both In Jolo and Manila. It is possible: that hip

8o..called ."banl^'plungen" is ; the gan sinj, his "munang" the oe, l^is "telepan"' the
moi whar che, his "sapatos grande" the smooth white ringed . hark sim, .his

"sapatos china" is perhaps the great convoluted bark sim, and his "loWalowa'A"
is possibly th'e'feftrk sim, called the small black wrinked trepatig in the pVeSent
paper. ';

•

.'. '!,j|
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per kilogram, the most abundant, perhaps, being small, black, slightly

roughened, cylindrical in shape, and when dry about 90 millimeters long

by 25 millinieters wide (Plate II, fig. 1). Another very common form

pf this grade is the Philippine convoluted trepang, a large, light brown
species about 130 millimeters by 40 millimeters, cylindrical, with the

body, when dry, thrown into deep folds (See Plate II, fig. 5). Another

bark sim is a moderately roughened, cylindrical trepang of a dull yel-

lowish-brown color and 150 by 35 millimeters in size (Plate II, fig. 3).,

Another is a dark brown, almost smooth form (when dry), with the back

covered with small orange spots with black centers. This is a large

species, 170 by 70 millimeters, and cylindrical in shape (Plate i, figj 4).

I will call this the smooth white-ringed trepang. Another form very

similar to the last I will term the rough white-ringed trepang. (Plate

II, fig. 2.) This trepang is 160 by 48 millimeters in size, cylindrical,;

with the body decidedly tuberculate; it is rather dark brown in color

with numerous white circles around the large tubercules of the sides and

back. Another rather common trepang of the bark sim grade, is a small,

very black form, with deep wrinldes in the body (Plate II, fig. 6). . This

variety when dry is cylindrical in shape and about 80 millimeters long

by 30 millimeters deep. I will call it the small black-wrinkled trepang,

No. Jf.-—Moi Whar Che (Plate I, fig. 4). This trepang is a large,

cylindrical black form, easily distinguished by the fact that the entire

back is covered with numerous, very long teats which are black or reddish

brown in color. This variety is quite abimdant, but is regarded as fourth

rate as a food product, the price beiag from 30 to 50 centavos per,

kilogram. I will term it the great prickly trepang.
,

. -,

No. 5.—^Uong Che (Plate I, fig. 5) is the fifth grade of trepang, and

resembles, the. last except that it is smaller and more cylindrical; the

teats are more pointed and slightly longer. Its wholsak price is from

35 to 45 centavos per kilogram. Many of the young. of the moi wha^

che are to be seen in this class, but are distinguished easily by their

short teats. In size the hong che is from 50 to 90 millimeters in length

by 16 to '20 millimeters in width.

There are numerous other grades among the 63 species of these animals

found in the Philippines, but none are of sufficient importance or value

to be recognized in trade. However, one very common form, called "yel-

low belly," is so abundant, especially about Mindoro, that is deserves at'

least to be catalogued. This form when dry is yellow-white on the belly

and black on the back, about 60 millimeters in length and 25 in depth

;

its value is not above 12 pesos ^ per picul. It is only the great abundance

of this grade that makes it worth our consideration.

All of the above grades retail in Manila for fully 30 per cent advance

on the prices obtained by the fisherman.

• One peso is equal to 50 cents United States currency, and 1 picul is 139 pounds.
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DISTKIBUTION, HABITS, GROWTH, AND PRODUCTION OF PHILIPPINE TBEPANG.

The wide distribution of these apparently helpless, sedentary sea-

animals is a matter of interest and astonishment to all who give the

subject any thought. Twenty of the species found in the Philippines are

also common to Polynesia, 16 to the Malay Archipelago, 30 to the Red

Sea and the coast of Africa, while 3 extend even to the west coast of

America. The majority of the recorded forms are believed to be well

distributed throughout the Philippines, but are most abundant in the

Sulu Archipelago. The supply for Manila comes chiefly from Tacloban,

Polillo, and Ambos Camarines. They are found in water of various

depths, even in very shallow water and also on reefs dry at high tide,

down to 137 fathoms and even to much greater depth. Sheltered places

inside the coral reefs where the bottom is of coral sand seem to be favorite

haunts of the bark sim and hong che forms, while moi whar che, gan

sim, and oe seem to prefer water of greater depth just at the edge of

the reef. The greater number of the trepang appear to pass large quan-

tities of sand and mud through their alimentary canals; from this sand

they extract the small animals and plants on which they feed. On
Arboles Eeef, Gulf of Davao, Mindanao, I once noticed a large number
of Colochirus quadrangulm Less, feeding on sea-weed which at low tide

was about 75 millimeters (3 inches) under water. They were so abun-

dant that it was scarcely possible to step without treading them down,

and in one scoop of an ordinary dip net I secured 57 of them. It is

probable that during the season for depositing the eggs they all seek

the reefs or rocky crevices. Mitsukuri,'' in his most interesting paper

on the common Japanese trepang, writes, referring to the Island of Oki,

The people there have for a hundred years or more been in the habit of putting

up loose stone-pilea in the shallow sea in order to obtain a supply of this trepang.

Nowhere in the Philippines is this devise put into practice although it

doubtless would yield profitable results.

Practically nothing is known about the breeding time of the Philip-

pine trepang and it is a subject well worth investigating. In Japan (as

abstracted from the above paper) , the trepang spawn in May and June,

and at the end of the first year have a maximum size of 5 by 25 centi-

meters. They reach the adult condition at the end of the second year,

but do not spawn until the end of the third; some individuals probably

live two or three years after spawning. The young specimens are white

and transparent, and they attach themselves to the roots of algse, or seek

rocky crevices in sheltered localities. Hence a rock pile affords a

natural collecting ground for the very young as well as for the old.

Japan has put some measures in force setting aside certain localities as

* Notes on the Habits and Life-History of Stiohopus japonious Selenka. Annot.
Zool. Jap. (1903-06), 5, 1-21.
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breeding reserves for trepang, upon which stone piles or dikes have

been constructed, and in these places fishing for trepang is strictly for-

bidden. In this way the Japanese hope to conserve this valuable food

supply.

There are so many natural breeding places in the Philippines along

the coast and among the rocks on the shore line of the many islands,

that our supply now is, and probably for years to come will Ije, much
greater than the demand, or rather more than the fishermen under present

conditions will take the trouble to dry and prepare for market.

METHODS OF FISHING FOR TEEPANG.

In gathering trepang, the fishennan usually goes out at low tide wading

in the shallow water, dragging a small canoe or hanca behind him, into

which he throws all the trepang he picks up; sometimes he fishes

from a boat, with a long handled, one-pronged spear, with which he

gathers up the trepang in water of 3 to 4 meters. In water of greater

depth some fishermen dive and bring up the trepang in their hands.

There are localities where small dredges undoubtedly could be used with

good effect.

PREPARING TREPANG FOR MARKET.

The Filipino method of preparing trepang for the market is to boil

them for a short time (from five to twenty minutes) in fresh water, after

which they are split up the belly, eviscerated, and then thoroughly dried

in the sun. Each variety seems to require a slightly special treatment

particularly in regard to the length of time required for boiling, in

order to bring out the best fiavor. However, they should all be heated

thoroughly throughout, and when taken out of the boiling water they

should be hard and elastic, and should dry quickly like a hard boiled egg.

The oe frequently is boiled only five minutes; it should be well stirred.

Experience really is the only guide as to th s length of time required for

boiling. Sun-dried trepang are the best, and in the greatest demand,

but the method of sun-drying is too slow for preparing a whole ship-load.

The following method given by V. Simmonds ° is followed in preparing

large shipments of trepang.

The first thing to do on arriving at an island where trepang is plentiful is

to erect a, curing house on shore. This house may be of any desired size but

one 30 meters long by 15 meters wide, with sides 4 meters high, will be found

convenient for preparing a ship's cargo. This structure may be built of native

material such as mats, bamboo, etc., and roofed with a coconut thatch which

must be put on well to keep out the rain. A small door should be left in each

end of the house. Platforms for drying the trepang are then erected along

one side of the entire length of the house and these should be 2 meters wide, the

lower one about breast-high from the ground and the upper one 1 meter above that.

= The Commercial Products of the Sea. New York (1897), 111.
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These are made of split pieces of bamboo or small slats. A tTench 1
. meter

in width and a half meter deep, is then dug beneath the lower platform along its

entire length, for the fires. Tubs filled with salt water are placed at short

intervals along the trench, with buckets near at hand for use in preventing the

fire blazing up and burning the trepang or destroying the house.

The process of curing is as follows : The trepang is first caught and gutted

and washed in fresh water; it is then carried into the curing house and placed

on the lower platform where it is spread out about 14 centimeters (5 inches)

thick, to dry. When this platform is covered with the trepang, the fires are

lighted in the trench; they must constantly be kept going, day and flight, 'and

be carefully guarded. Much skill is required in properly drying the trepang

as well as in boiling it, as too much heat will cause it to blister and get porous,

like a sponge, whereas too little will lead to its spoiling and turning putrid

within twenty-four hours after being boiled; care is requisite likewise in gutting,

for if this is not properly attended to the animals will turn into a blubbery

mass within a few hours after being caught. On the afternoon of the second

day after the fires are lighted, they are extinguished for a short time ' and the

trepang is shifted to the upper platform
;

; splints of wood should be put in those

not properly drying. The lower platform is then filled again with a fresh

supply of trepang from the pots, and the fires are again lighted. The trepang

on the lower pljitform should be turned frequently during the first twelve hours.

After another two days the fires are again put out and the trepang on the Upper

platform shoved over at one end to make room for those on the lower platform,

and the same proceeding repeated for the two following days, by which

time (six days in all) the first day's product will be cured properly. The

trepang is then taken off the upper platform and carefully examined, those not

dry are put back again, and the quantity cured is stowed away in bags on

shipboard or in a dry storehouse. The product soon becomes damp unless

packed in air-tight casks. If held in storage for three months, it requires to be

dried again for a short time in the sun.

Forty men are necessary to work a house of the above size to its greatest

capacity.

UTILIZING TBBPANQ AS FOOD.

The chief use of trepang as food is in the form of a savory soup,

as heretofore described. It is also eaten as a meat by certain natives

of the Philippines, after it has been roasted. In some islands of the

Busnanga group, the natives collect these animals and by irritation cause

them to eject a viscous white fluid which swells up greatly when it comes

in contact with sea-water and splits into numerous white threads,

not unlike cotton; these threads are cooked and eaten and are regarded

as a delicacy. However, as the animal frequently ejects almost all the

viscera as well as the mucus, the dish probably would not appeal to

Europeans or Americans.

The Chinese believe that trepang is not only a most delicious food,

but that it also possesses excellent medicinal qualities.

QUANTITY AND VALUE OF EXPORTED PHILIPPINE TEEPANG.

Sixty-six thousand eight hundred thirty-eight kilograms of trepang
were exported from the Philippines in 1909. The export in 1910 was
130,969 kilograms, which, at the low price for third grade quality, would
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be valued at 51,780 pesos. As a matter of fact much of it was first and

second grade trepang so that probably the true value would more nearly

approximate 75,000 pesos. According to British statistics, 1;lie Sijilp Ar-

chipelago alone supplied Singapore in 1907 with trepang valued at 21,975

pesos. Singapore's total trade in trepang for that period was valued at

44?,103 pesos,, two-thirds of which was shipped to Hongkong. , It wpuld

be much cheaper for Hongkong to buy directly from Manila; as a mp,tter

oi fact, our last year's increase in export largely was duetp the direct

buying of Hongkong dealers.

China imports each year about 3 million kilograms of trepang,, chiefly

from, the Malay Archipelago, Philippine Islands, and the South Pacific

Islands. The export from Manila, might easily be doubled wit^iout damage

to the fisheries.

,
I- ,

COMirEECIAl, POSSIBILITIES IN PHILIPPINE TREPANG. '
'

, While it is true that trepang is one of the minor marine .products of

the Philippines, nevertheless, we should not lose sight of the fact that it

is a staple and recognized article of diet with a country which has the

largest population on the face of the globe, and where it fitads a ready

market; also, that it can be cheaply prepared, that the natural supply

in the Islands is large, and that with but little care the output' probably

could be increased readily. Taking all these facts into consideration, it

is rather a matter of astonishment that large canning companies, espe-

cially in the United States, have not awakened to the possibility of this

product of thg sea and added the delicious trepang soup to their list of

conserved products.

A check list of Philippine holothurians appears at the end of this,paper.

II. THE SHARK-PIN INDUSTRY IN THE PHILIPPINE ISLANDS.

, The drying and curing of sharks' fins (Plate III, fig. 1) in the Phil-

ippines, for export to China, is one of the minor industries, requiring

but little capital and yielding profitable returns. At present the business

is almost entirely in the hands of Chiuese merchants.

The fins of all of the numerous species of sharks found in the Islands

are used, as well as some of the fins of the larger rays. The hig, dorsal

fin of the shark is the most desirable ; this is usually of a uniform pale

grayish or whitish color on both sides, and is supposed by the Chinese

to contain more gelatin than any of the others, therefore it commands the

highest price and is known in commerce as the "white fin." All the

remaining fins, which include the ventrals, pectorals, anal, and caudal,

are classed together as "black fin." The large caudal fin ,,when uniform

in color is frequently put in as "white fin." The fine white, fins are

s,eleeted for the making of soup, while the black fins are largely uged in

manufacturing a superior grade of fish glue.
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METHOD OF CATCHING SHARKS.

Sharks are principally caught by the Moros, although they are captured

in considerable numbers in corrals and nets throughout the Islands. The

Mores usually spear them, or catch them with hook and line, using

stale fish for bait. The observer can not fail to be impressed by the

number and size of the sharks caught by the Samal Moros in the vicinity

of Sitanki Island.

A number of Philippine sharks will take the troUiag spoon, especially

if- it is painted red on one side; they afford very good sport. In India,

sharks are captured in large nets for the sake of the oil secured from

the liver ; they are also used as food by the poorer classes. In the Phil-

ippines the Moros alone seem to relish shark-meat, and the manufacture

of fish oil is an entirely neglected industry. If we consider the great

number of sharks caught in these Islands, it is a matter of surprise to

find that the making of fish-oil is not carried on in connection with the

shark-fin industry, as this would very materially increase the revenue

derived from each shark.

THE PREPAEATION OF SHARKS' FINS.

The fins are cut from the shark as soon as possible after its capture, the

thick fleshy portions of the larger fins are slit open to facilitate their drying, and

they are then spread out in the sun. It requires from three to six days to

dry the product depending upon the amount of sunshine. After the fins are

thoroughly dry they are assorted into two grades: The white fins, or first class

variety, in which are placed all the large dorsal fins; and the black fins, or

second class, which includes all the small fins. They are then packed tightly

in bales of about 100 kilograms each and are ready for export.

These fins are further prepared by being soaked in boiling water for a short

time and the skin removed. They are then shredded into small cartilaginous

rods, somewhat resembling a very fine grade of sphagetti. These are waxy white

and attractive in appearance (Plate III, fig. 2).

At this stage they are either made into soup, or dried and reexported to all

parts of the world at considerably more than double the original price. To make
this prepared fin into a savory and wholesome soup it is soaked in cold water one

day, then placed in hot water for one hour, this causes all the rods to separate.

Eggs and some chicken or beef stock, salt, pepper, and butter are added and the

mixture boiled for two hours. That the above receipt produces a most delicious

soup was the unanimous verdict of the staff of the Bureau of Science after testing

a sample prepared by Sing Fat, a well known Chinese cook of Manila.

No great Chinese feast is complete without a dish of this soup and I believe

it is worth while to call the attention of our large soup manufacturing estab-

lishments to the possibilities of this industry in the Philippines. I believe that

an almost unlimited market could be found in China.

THE AMOUNT AND VALUE OF SHAEK-BTN EXPORTED FROM THE PHILIPPINE ISLANDS.

Sharks' fins weighing 172,610 kilograms, valued at 85,000 pesos (42,500

dollars), were exported from Manila during the year 1910. The current

price of shark-fin at Zamboanga, which is one of the centers of the trade,
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is 84 centavos per kilogram for the while fin and 58 centavos for the

black, therefore, it is evident that the export valuation is very low and

that the real value probably would be somewhat over 100,000 pesos. The

price is subject to considerable variation. In 1909 the maximum price

paid for the entire yield was 2.19 pesos per Idlogram including both white

and black finsi Chinese merchants in Zamboanga informed me that

the price for the first grade white fin sometimes reaches 6.58 pesos per

kilogram, but this is unusual. Almost the entire yield of Philippine

shark-fin is shipped to Singapore or Hongkong, and from these places

is distributed to various parts of China.

In Manila the retail price of prepared shark-fin, as shown in Plate III,

fig. 2, is from 8 to 10 pesos per kilogram.

In conclusion I wish again to call attention to the fact that the by-

products of the shark fishery are entirely wasted. If, in addition to

the fins, the liver was used to make fish oil, and the skin which is used

for scabbards for swords was also saved, the revenue derived from .?ach

shark would be about doubled.

III. PHILIPPINE SEA TUETLES AND TORTOISE-SHELL.

VAEIETIES OP PHILIPPINE MARINE TUBTLBS.

Sea turtles of large size find a congenial home in the wai-m waters of

the Philippines. Abundant schools of fish supply them with plenty of

food, and the hot sandy beaches of numerous, small, uninhabited islands

furnish them ideal nesting places ; hence, as a result of these conditions,

the three recognized species of sea turtles are found throughout the

Archipelago.

The marine turtles " are easily distinguished from all other kinds by

the fact that their limbs have become completely changed into paddles,

the fingers being entirely encased in a single skin, with one or two claws

only projecting. They swim swiftly in the sea, but are almost helpless

on the land, and if turned on their backs they can not regain their

normal position.

Our most important sea turtle, popularly known as the hawksbiU

turtle, is Chelone imbricata Linn. (Plate IV, figs. 3 and 4), which sup-

plies the tortoise-shell of commerce. It is easily recognized by the

fact that it has a hooked bill (Plate IV, fig. 4) and but 13 plates on the

back, which overlap like the shingles on a roof; in addition, there are

35 small plates which form the margin of the back. This turtle feeds

largely on fish, crabs, and mollusks, and when full-grown is about 1

meter in length.

•All members of the turtle family that live in the sea are called turtles;

those living on the land only are termed tortoises; and those living in fresh

water terrapins.
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The green turtle (Chelone mydas Linn.) is next in importance. (Plate

IV, flg. 5.) This turtle has a straight bill (Plate IV, fig. 6), but the

shields on the back, while the same in number as in the hawksbill, are

perfectly smooth, evenly joined, and do not at any stage overlap. This

turtle is valued chiefly as food, the shell being of no value. Hovcever,

as an article of food it has from time immemorial been considered a 'great

delicacy. This species is herbivorous, and when adult it is about 1.25

meters in length. The flesh may be cooked in any desired way, either

roasted, used as soup, fricasseed, or made into stews or pies. The fol-

lowing method of cooking the plastron, or shell of the belly, is given' by

Father Labat, a Dominican monk.'' It sounds so appetizing that I give

it in full.

Tlie plastron or bluckler is the shell of the belly, on which is left three or

four inches of flesh, with all the fat, this being green, and of a very delicate

flavour. The plastron is placed iii the oven. It is seasoned with lemon, capsicum

or cayenne, salt, pepper, cloves, and eggs beaten up. The oven ought not to be

too hot, as the flesh of the turtle being tender it should be cooked slowly. While

it is baking the flesh must be pierced from time to time with a wooden skewef,

so that the gravy may penetrate all parts. The shell is sent up to the table and

the meat carved out from it. I have never eaten anything more appetizing or

better flavoured.

There are large factories in various countries that can the soup made
of this turtle.

The third variety of marine turtle found in the Philippines is the

loggerhead (Thalassochelys caretta Linn.) (Plate IV, figs. 1 and 2).

This species is easily distinguished from either of the above from the fact

that it has 15 shields on the back and 27 around the margin of the

shell. The jaw is strongly hooked (Plate IV, %. 2). It feeds, on
crabs and other crustaceans. The shell is about 1.25 meters in length

when fuU-grown. The shell practically is of no value, being almost as

thin as paper (Plate V, fig. 4), and it is only used for veneering and
inlaying work. The price for which it sells is from 2 to 4 pesos per

kilogram. However, the animal supplies a large portion of the turtle oil

of commerce.

TORTOISE-SHELL.

During the fiscal year 1909 there were exported from the Philippines

2,040 kilograms of tortoise-shell valued at 34,942 pesos. During the

year 1910 the exportation fell to 1,191 kilograms, probably owing to

home buying and domestic use.

The hard, bony plates which cover the back (carapace) of the hawks-
bill turtle are the tortoise-shell of commerce (Plate V, fig. 1). There
are 13 of these plates on the back of each turtle, 5 in the center and

'Simmonds, Commercial Products of the Sea. New York (1895), 367.
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4 on each side. In commercial terms these are known as 8 "sides," 3

'Tioofs," 1 "sknll," and 2 "main" plates. The two middle side-plates are

of the greatest value, being the largest and thickest. Plates 17 by 30

centimeters in diameter with a thickness of 5 to 6 millimeters are not

unusual in the Philippines. In addition to these large plates, there are

25 small ones around the margin of the shell ; these are known as "hoofs"

and are of much less value. All of the plates together are known as a

"head" of shell, and tortoise-shell nearly always is sold by the "head."

Practically all the Philippine tortoise-shell is brought into the market

by native fishermen. Now, while a small number of these turtles is

captured by fair means, with hook, net, spear^ or trap, by far the greater

number is taken when they come ashore to deposit their eggs. The
fishermen are so eager to secure their prizes that as a rule they do not

give the poor turtle a chance to deposit her eggs before they kill her.

This short-sighted policy eventually will result in the destruction of the

fisheries unless the turtles are protected during the breeding season, which

is from May to August. The turtle fishermen go to small, uninhabited

islands, frequently many miles from the large islands surrounding the

Sulu . Sea, and wait perhaps days for the turtles to come ashore to deposit

their eggs. If the men are in no especial hurry they may wait until the

turtle has deposited her eggs, which sometimes are 150 to 200 in number,

and about the size of hens' eggs, with tough leathery shells. The fisher-

men then kill her before she can reach the water, and dig up the eggs

which they use as food. The islands of Bancoran, Lumbucan, Arena,

Cavilli, and others in the Sulu Sea, are well-known nesting places of the

tujtle, and it is only necessary to visit these islands to see the destruction

wrought during the nesting period.

The best method of removing the tortoise-shell from the back of the

turtle is to immerse the back in boiling water until the shell loosens;

another method is to bury the body in the sand for eight days, when the

shell becomes loosened; still another is to hold the shell over a slow fire

until loosened. This latter process usually is employed. In some coun-

tries the live animal is held over the fire until the shell is loosened ; it is

then turned loose "to grow another shell." This method is barbarous,

not only for its cruelty but also for its lack of utility, for the animal

promptly dies.

WOBKINQ AND WELDING TOBTOISE-SHELL.

The methods employed in the working of tortoise-shell are quite similar

to those used in working horn. As a matter of fact, horn frequently

is used as an imitation of tortoise-shell. Slow heat or steam is em-

ployed, the shell becoming plastic by immersion in water of 90°C. for

two minutes. When cool, it retains any shape given it while hot.
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The exact technique ' of welding tortoise-shell is as follows

:

When two pieces of shell are to be joined, the two edges are beveled so that

one inclined edge may lie upon the other. The edges are scraped perfectly clean,

contact with the fingers or any greasy substance being carefully guarded against.

A piece of paper is then bound around the overlapping edges and fastened

with a string. A pair of flat tongs or pincers, something like hair-dresser's tonga,

are then heated and applied to the shell, one jaw of the pincers above and the

other beneath, by means of which the shell is grasped throughout the length of

the seam or overlap. By holding it a short time in this position, the heat of

the iron penetrates through the paper, softens the shell, and causes the two

pieces to unite firmly. Sometimes two pieces of shell are united by means of

boiling water as follows: The two edges are overlapped, two pieces of metal are

placed along the joining, the shell is placed in a press, and the whole is immersed

in boiling water. As the shell softens, the press is screwed more tightly, by
which the two pieces of shell become firmly united. Owing to the fact that the

shell becomes mobile with heat, it is easily molded into almost any desired shape

by means of boiling water and the screw press, and even small bits of shell

are utilized by being thus welded together. If too much heat is used the shell

becomes blackened, consequently in many places, especially in Japan, most of the

work is accomplished by hand graving, following a pattern as in scroll work.

The same method is followed in Manila, where the outfit of the workman
consists simply of scraper, saws, files, and a bench. Manila has two small

factories employing about six men (all Chinese), where crude combs (Plate VI,

figs. 1 to 6) of tortoise-shell are made. There is also a small factory in Iloilo.

All the work in this place is done by hand and is of the crudest sort.

The method used to weld tortoise-shell in Japan differs in slight detail.

Dr. Shigeho Tawaka of the Zoological Institute, College of Science, Im-

perial University of Tolcyo, kindly supplies the following information.

First of all, shells which are to be welded are just dipped in water and thus

moistened, the shells are then put in between two thin pieces of magnolia

wood {Magnolia hypoleuca) and then the whole thing is moderately pressed with

a pair of heated pincers which have been dipped in water an instant before

operating (a hissing sound is the usual sign of these being sufficiently heated).

The welding of the shell is thus completed. Tlie reason why they use the magnolia

pieces is to avoid the direct contact between the heated pincers and the shell.

The temperature of the pincers is not scientifically made known, being said to

be the trade secret kept among the preparators.

The appearance of tortoise-shell frequently is given to horn by brushing

it over with a paste made of two parts lime to one part*>litharge, and a

little soda lye, which is allowed to dry on. Artificial tortoise-shell is

manufactured by melting gelatine and various metallic salts.

VALUES AND GEADES OF PHILIPPINE TOETOISE-SHELL.

It is very difficult to arrive at a true valuation of tortoise-shell, owing to its

variations and the reluctance of the Chinese merchants, who now control the

trade, to give out any facts regarding the matter, but 4 different grades are

'Simiiionds, f'ommercial Products of the Sea. New York (1895), 355.
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recognized. Two of the principal merchants of Zamboanga give the value of
the first grade (which is not often found), as 50 pesos per kilogram while 2
principal dealers in Balabac quote the value of the first grade at 167 pesos per
kilogram. These prices were quoted to customs officials. The value of the
second grade is from 16 to 20 pesos per kilogram. A considerable portion of the
Philippine shell falls in this grade (Plate V, figs. 1 and 2). The third grade
is thinner and is valued at from 11 to 13 pesos per kilogram, while the fourth,
consisting of small shell is valued at 4.16 to 8 pesos per kilogram. It usually is
sold by the catty, which is equal to 1.39 poimds.

The value of tortoise-shell depends not only on tlie size and thickness
of the plates, but also largely upon the coloring and marking, there being
a great variation in the beautiful clouded and mottled patterns in the
shell. The color most in demand at present seems to be the rather dark
shell with but few light spots. Golden-colored combs, at one time greatly

prized and to-day much used by ladies with blond hair, are made from
the plates of the plastron or belly. The price of the shell also depends
largely upon the prevailing style in ladies' hair dressing as well as upon
the fashion in toilet articles. However, the demand for good tortoise-

shell seems steadily to be increasing. Japan is the center of the work for

oriental countries.

POSSIBH-ITIES OP TOETOISE-SHELL WOBK IN THE PHILrPPINES.

Personally I have seen nothing in the Philippines which seems to oflEer

so sure a return to a man with a small amount of capital, say 6,000 to

10,000 pesos, as the buying and working of tortoise-shell. The machinery

required is but little. The manufactured articles would enter the United

States duty free, thereby finding a ready market. The supply of shell

is, on the average, about 2,000 kilograms per year, which would be suffi-

cient to keep a small factory in operation and I have no doubt that the

returns would be remunerative. The main difficulty would be to induce

the Chinese middlemen to deal directly with the factory rather than with

Shanghai or Singapore (the two places that take practically our total

yield). A man who could buy directly from the fishermen would have

a still larger profit.

CULTIVATION OF THE TOETOISE.

The cultivation of the hawksbill turtle has never been undertaken in

the Philippines, but it is not improbable that it could be cultivated to

advantage in much the same way as is the edible turtle (Tryonyx japonicus

Schlegel) in Japan. It is a subject worthy of consideration not only by

private individuals but by the Government. A careful study of the habits,

nesting places, rate of growth, and food of the hawksbill and green turtles

should be undertaken with artificial cultivation in view, and if thought

practical, steps should be taken to establish turtle farming, for practical

and experimental purposes.
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IV. THE PHILIPPINE WINDOW-SHELL.

DESCBIPTION.

In the majority of windows in the city of Manila, the pane is of shell

instead of glass. The shell used for this purpose is called hapas or

window-shell {Placuma placenta Linn.).

This shell (Plate VII, fig. 3) is thin and ilat with a rounded outline,

and somewhat resembles a very" large wafer. The entire shell including

the animal is about 1 centimeter in thickness (Plate VII, fig. 1) by 14

centimeters in diameter. The left side (valve) of the shell is slightly

convex, the right side is flat. The right side is easily transformed into

a windowpane simply by squaring off the edges with a big pair of scissors

or a crude machine such as is used for cutting plug tobacco. The shells

are then framed and are ready for use. The size of shell most in demand

will square 7.5 centimeters, although those that square 6.5 centimeters

are also much used. The opinion prevailing among the general public

regarding window-shell is that it is a slab of shell split ofE from some

larger shell. This, needless to say, is entirely erroneous, as the window-

shell is used in its natural condition, the two halves being torn apart

and the edges merely trimmed. The left side of the shell is convex and

hence is in but small demand. Windows made of these shells are trans-

lucent, admitting a soft light, very grateful to the eyes in a tropical

country.

The windows present a most attractive appearance (see Plate IX,

fig. 1) and consequently are used in some of the handsomest structures

in Manila, such as the American Cathedral, the new General Hospital,

and the new Young Men's Christian Association building; and' while

they increase considerably the beauty of this type of architecture, they

are also peculiarly adapted to, and make a most attractive appearance in,

buildings of the bungalow style.

DUBABILITT AND STRENGTH OF THE WINDOW-SHELL.

These windows of shell last for generations. Some of the old churches

of Manila have shell windows which have been exposed to the weather for

over a hundred years and which are still serviceable. Shell windows are

easily repaired, as a new shell is readily sprung into place when one

becomes broken or worn.

The sti-ength of these thin, wafer-like shells is something, astonishing.

Below is given a table showing the relative strength of window-sheU as

compared with plate glass 2_ to 3 millimeters in. thickness by actual test

in the Bureau of Science.® It is shown by this table that window-shell

is much stronger than plate glass 3 millimeters in thickness. The'

"The tests were made by W. C. Reibling of the laboratory of inorganic and
physical chemistry, Bureau of Science.
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relatively poor showing of the Capiz shells probably is due to the fact

that they were old and very dry; they also were somewhat smaller than

those from Cavite.

Table showing the strength of iiAndow-shell compared with plate glass.

Material tested.

Capiz shells _

Cavite shells

Glass

Glass

age
thlck-

mm.

0,8

1.1

2

Aver-
age

weight
per

square
cm.

gms.

0. 162

0.227

Number ot falls of a steel ball weighing
8.55 grams, necessary to produce failure on
samples 2.54 cm, wide and supporte^d at
both ends 5 cm. apart.

Height of fall.

50 cm.

50, not broken

do

do

do

100 cm. 150 cm.

6 to 61

50, not broken

One

do

Two
50, not broken

Number of
blows neces-

sary to produce
failure with 1
kg. weight

with a rounded
striking end
falling 1 cm.
high on speci-
men 7 by 7 cm.
and supported
at both ends 6

cm. apart.

6 to 73.

390 to 1,600.

1,

2.

GETfEBAI, ANATOMY OF THE WINDOW-SHELL." See Plate VIII (a-1).

These shells when alive are more or less transparent and in younger

specimens the functions of the animal may readily be observed through

them. Old specimens are thickened and opaque.

The largest and most striking object that attracts attention upon opening a

window-shell is the mantle, or pallial lobe (Plate VIII, fig. a), which lines the

interior of the shell, the margin of which has numerous, fine, finger-like projections

forming the pallial fringe ( fig. b ) ; the mantle usually is much pigmented. When
the left valve is removed and the left pallial lobe cut away, the 4 seimitar-

shaped gills or branchise are exposed (fig. o). Near the center of the shell is

the round, hard adductor muscle (fig. d) which has been cut in order to open

the shell. Directly above the muscle, surrounding the stomach, is the large,

yellowish-green liver (fig. e) ; directly to the right of this is the large, yellow,

genital lobe (fig. f) ; originating just above the highest point of the gills is the

foot (fig. g), a long tube-like organ extending to or beyond the edge of the mouth

and ending in a disk which is usually full of mud. On the opposite side of the

shell is seen a structure slightly similar but much smaller and ending in a disk;

this is the anal funnel (fig. h). The intestine extends up to the stomach. Near

the base of the foot, between two, thin, flap-like membranes, the labial palps

(fig. i), is found the small, slit-like mouth. Between the lower genital lobe and

the muscle will be seen a delicate, thin-walled organ, the heart (figs, j and k),

consisting of 2 auricles and 1 ventricle. The aorta, with some of its large

branches, is on the top of the liver. To the left and near the muscle are the

kidneys, or nephridia (fig. 1) ; dark colored, elongate organs. By dissecting

between these and the muscle, a long, curved, cartilage-like rod is exposed. This

is the crystalline style ; it is inclosed in a sae, the pyloric csecum.

" For a -detailed and accurate account of the anatomy and histology of Plaouma

placenta L. we refer the reader to the excellent work of James Hornell, F. L. S.,

of the Madras Fishery Bureau, in a Report to the Government ;0f Baroda on

the. Marine- Zo8)ogy of Okhamandale in Kittrawar, Part I (1909), 43-9(1, 5 pi.
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The nervous system Is similar to that of other members of this order, being

composed of the following three ganglia : ( 1 ) The cerebral ganglion may be seen

by folding back the labial palps; it is a large, pale, orange-colored mass halfway

between the base of the palps and base of the foot. (2) The pedal ganglion is on

the base of the foot in the middle on the dorsal side. (3) The parieto-splanchnic

ganglion will be found on the lower front curvature of the muscle closfe to the

extremity of the kidneys. The byssus and byssus gland are absent.

DISTKIBUTION GIT THE PHILIPPINE WINDOW-SHELL.

The window-shell is widely distributed throughout the Islands in

certain definite areas. A large bed exists in Manila Bay, especially in

the shallow arm of the bay east of Cavite known as Baeoor Bay. It is

also found at Paranaque; in fact, the entire east end of the bay from

Paranaque to Cavite is a potential bed for the window-shell. Kawit is

the center of activity for window-shell fishing for the Manila Bay beds.

Important beds also occur at Pangolao and Talibon in Bohol, at Valla-

dolid in Oriental Negros; in Capiz, Masbate, and Iloilo; in the Province

of Pangasinan, Luzon, and in numerous localities in Mindanao. Doubt-

less, there are a number of other places in the Islands where this shell is

found which have not been reported. Iloilo supplies large quantities of

shell for the Manila market. Shells from the Province of Pangasinan

seem to be uniformly thicker and more opaque than Iloilo shells, but

average slightly less in size, being 112 and 107 millimeters in diameter.

In no place in the Philippines are these shells fished for the pearls

which they sometimes contain, but always for the shell alone.

HABITS, CULTIVATION, AND FOOD OF THE WINDOW-SHELL MOLLTJSK.

The window-shell mollusk is usually found in shallow water, but has

been known to exist in a depth up to 20 fathoms. It requires a bottom

of grayish or bluish mud where more or less fresh water is carried in b^'

streams.

There is a large variety of marine life found in the Manila beds,

such as large quantities of clams and edible oysters; in fact, the cul-

tivation of the oyster and the window-shell is carried on simultaneously

by a number of fishermen. The oyster beds are staked oft by their re-

spective owners, and when fishing for window-shell or oysters outside of

their claims, all the small and half-grown window-shell oysters are col-

lected and planted on their oyster farms and kept there until they are

mature. The young shells can not be sold as they are not large enough
for windows. The adults keep the claim well supplied with spat.

The owners of these claims club together and hire a watchman, who
is stationed in a house built over the water near the claims.

The yield of the Cavite beds is estimated at 14,000 adult shells for a good
week's fishing. However, the fishing is intermittent, depending upon the demand
and also upon the owner's need of ready cash. The shells are fished entirely
at low tide in water of 1 meter or less in depth; the fishermen feel for them
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either with their toes or their liands, just as the fancy strikes them. Adult
shells are rather scarce on the public fishing grounds of those beds. I secured but
35 in one hour of fishing, but in ten minutes an owner of one of the planted
beds secured 100 adult shells for me. These nifasiued 118 to 135 millimeters
in their greatest diameter.

The shell matures in three years. At the end of the iirst year it is (i2

to 83 centimeters in its largest diameter. The sexes are separate, the

eggs heing fertilized in the water. The mature ova have a decided resem-
blance to the form (in outline) of the mature shell, while the spermatozoa
have globular-shaped heads and extremely long tails, fully 10 to 15

times the length of the head. It is a comparatively easy matter to

fertilize the ripe ova under artificial conditions by taking the ripe

spermatozoa of the male in sea-water or normal salt solution.

The artificial fertilization and cultivation of this important com-
mercial mollusk is well worth our careful consideration, and it is to be

hoped that with the opening of the salt-water aquarium and fish

hatcheries having running salt water, that the study of the life and
cultivation of this shell will be made with great care and detail.

The food of the window-shell mollusk consists of small marine or-

ganisms, chiefly diatoms, which it collects from the water. The window-

shell mollusk apparently does not move about, but lies flat on the mud
on its convex, left side. The foot, instead of being a means of locomotion,

is used to keep the mud from the gills and other organs.

QUANTITY OF SHELL AVAILABLE AND PRICES DEMANDED.

The supply of this shell in the Philippines is so large that at no

place has it been found necessary to resort to diving for it, as is done

in India, as plenty of shell is secured by wading in water less than 1

meter in depth and feeling about with the toes.

There are no laws regulating the gathering of window-shells, and so

far as we have been able to ascertain there are no municipal ordinances

relating to them.

It is estimated that there are 5,000,000 of these window-shells used

each year in the City of Manila alone. A single lumber company of this

city in 1910 used 1,500,000. The demand is increasing.

The price depends upon the size. Shells that will square 63 milli-

meters (2.5 inches) sell for 3 to 7 pesos (1.50 to 3.50 dollars) per

thousand; while the large ones which square 7.5 centimeters (3 inches)

sell for 8 to 10 pesos (4 to 5 dollars) per thousand. One window-shell

fisherman explained to me that he had three prices for the first-grade

shells. These were valued at 8 pesos per thousand to the Filipino, 10

pesos per thousand to the Spaniard, and 12 pesos per thousand to the

American.

The Chinese traders do not hesitate to ask the amateur buyer 15 pesos

per thousand. The shells usually are sold in large baskets, each holding

10,000 pieces.

106346 2
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The window-sliell is not exported to any extent, the only shipment

for last year being 1,458 kilograms sent from Iloilo to New York. How-
ever, it is expected that when the builders of bungalows in the United

States, especially in California, recognize how mucli stronger, cheaper, and

more attractive these shell windows are than the same thickness of glass,

there will be a lirisk demand for them in that country.^^

now WINDOW-SHELL IS USED,

Shell windows are made of narrow strips of wood usually 13 to 18

millimeters wide and 13 millimeters thick, or they may be any size

desired. These strips are grooved on two sides and notched every 6.0

or 7.5 centimeters as the case may be, to receive the cross stick which

also is notched; thus a solid square frame is formed for each shell.

After these are put together the entire square is set in a solid frame to

fit the window or door. (Plate IX.)

The following uses are also suggested for the shell

:

/S'cTceHS.— (Plate IX, fig. i.) These shells make a most attractive and useful

screen, made up either in three divisions in the usual form of t]\e Japanese

screen, or else in a single division like the Spanish screen.

Lights for verandas.— (Plate I, figs. 1, 2, and 3.) These shells make a most
durable and desirable light for open verandas, as they lend themselves to a

great diversity of forms, the shell being easily trimmed to fit into any form of

opening. The old-fashioned lantern shape is a popular form for these lights.

Old mission shade lights (Plate X, fig. 3) are most attractive and serviceable;

they are usually made up with hard-wood frames and large window-shells.

Conservatory imndoics.—These shells would be found most desirable by the

owners of hot-houses or conservatories in countries where hail is prevalent or

where the direct rays of the sun are too strong; they admit a soft light with

a fair amount of heat, and the expense as compared to that resulting from
breakage and painting or frosting of glass M'ould be almost nothing.

Fronts to kitchen cabinets.—^These -window-sliells would make up into most
attractive fronts for kitchen cabinets, being easily kept clean and not liable

to breakage.

A dozen other uses might be suggested for window-shells. We can

most highly recommend them for almost any purpose to which opaque

glass would ordinarily be applied, and I feel confident that, when their

cheapness and utility are recognized in the United States, thev will be

exported in larger quantities.

V. PHILIPPINE SHELLS USED IN THE MANUFACTURE OF PEARL BUTTONS.

In addition to the pearl-oyster shells, which are exported from the

Philippines in large quantities," there are three varieties of shells found
in these Islands and used in the manufacture of pearl buttons. These

"Names of Philippine dealers from whom window-shells may be obtained in

quantity, can be obtained by applying to the Bureau of Science.

"See This .Jovrnal. Her,. D (1910), 5, ST to 101 (with 6 plates).
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are the great top shell {Trochus niloticus Linn.), the green snail {Turbo

marmoratus Linn.), and the chambered nautilus {NautiliLs pompilius

Linn.).

THE OKEAT TOP SHELL.

The great top shell {Trochus niloticus Linn.) (Plate XI, figs. 1 to

4) known locally as the lock, conic shell, trochus, susong-dalaga, or

minong, is a large, conical, top-shaped shell, found in abundance in many
islands of the Philippine Archipelago. Aside from the true pearl oyster,

this shell is the one in greatest demand for manufacturing buttons. As

a matter of fact, owing to its cheapness, it is frequently made into

buttons in preference to employing the pearl oyster. The great top shell

when mature is from 10 to 15 centimeters in diameter and a trifle less

in height ; it has many close whorls, the largest of which flares decidedly.

The shell is marked with radiating or zigzag bands of red, violet, or

brown; the aperture is oblique and has a spiral operculum. An adult

shell 10 centimeters in diameter weights 330 grams.

The great top shell is usually found at low tide near the outer edge

of coral reefs or under large rocks, and while small quantities may be

encountered on almost any coral reef in the Archipelago, they are espe-

cially abundant in the vicinity of Sitanki, along the coast of Pangasinan,

and Ambos Camarines, Luzon, and on the northern coast of Palawan,

the eastern coast of Samar, and in the vicinity of Masbate. There are

also numerous places on the coasts of Mindoro where they are abundant.

I noticed a number of these shells washed up on the beach on the

eastern side of, the Gulf of Davao.

The soft portion of the great top shell is regarded by the Filipinos

as a very fine article of food and, as a matter of fact, this species of

mollusk is more sought after for its meat than for its shell. One proof

of this is in the numerous piles of empty shells to be found on the

beach in localities near the ocean. It is usually noticed that they have

been placed on the fire, in order to cook the animal, after which it is

easily removed from the shell. Of course, shells treated in this man-

ner are spoiled so far as their" commercial value is concerned. The proper

way to remove the animal is to place the shell in hot water, as the shell

is in no wise injured liy this treatment.

So far as my experience shows, the great top shell is always more

or less solitarj' and while five or six are frequently found under one large

stone they never occur in beds or in great numbers over a given limited

area.

The average annual export of this shell from the Philippines during the

past four years has been about 350,000 kilograms valued at about 60,000

pesos. The price fiuctuates greatly. For a considerable period the stand-

ard price was 7.50 pesos per picul for middle grade shells. The Manila
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button factory, in 1910, was paying from 10 to 22 centavos per kilogram,

depending on the grade. A small quantity of shell sent to the United

States was sold for about 22 centavos per kilogram (5 cents gold per

pound). Japanese button factories offered to buy, in large quantities,

half-grown shells for 28 pesos per picul of 137.5 pounds. During May
the price for great top shell in Zamboanga was 18 pesos per picul.

During the past few weeks the price has fallen to 12 pesos.

The establishment of a second button factory in Manila, together

with the evident desire on the part of American button factories to secure

Manila shell, no doubt, are responsible for the increase in the price. The

result will certainly be greatly beneficial to the trade as it will stimulate

the gathering of these shells and the native fishermen will soon learn

thait it is more profitable to bring them to market than to destroy them

by fire in order to extract the animal for food.

The one objectionable feature whicli must soon be taken into consideration is

the desire of the Japanese buyers to secure the young, half-grown shells. It is

very evident that if the young shells are taken it will not be long before there are

none left to propagate. However, this is a condition that may easily be remedied

by legislation. An adequate export duty on great top shells of less than 9

centimeters (3.5 inches) should be imposed at the earliest possible date.

No careful study has been made in the Philippines of the reproduc-

tion, habits, rate of growth, food, or the possibilities of artificial cultiva-

tion of this commercially important shell.

THE GBBEN SNAIL SHELL.

The green snail shell {Turbo .marmoratus Linn.) (Plate XII, figs.

1 to 4) known locally as turbo, sea snail, lalong, or hulolo, is a large,

heavy, turban-shaped shell, found throughout the Philippine Archipel-

ago, and largely used in the manufacture of buttons. It is not in as

great demand as the great top shell, as it is considerably harder to work,

and of less desirable color, having an opalescent instead of a pure white

luster.

The green snail is the largest of the turbo family, sometimes reaching

a diameter of 20 centimeters. The usual size is about 16 centimeters;

the whorls are few, more or less knobbed ; the body whorl is the largest

;

the aperture is nearly round.

The color of the shell is a rich green, mottled or spotted with brown
and white. The very old shells lose much of the brown color, and sho\\

continuous bands of white following the whorls. When the rough outer

layer is removed they are of a beautiful, opaline mother-of-pearl color

inside and out.

In addition to being made into buttons they are also a favorite shell for
cabinets, spoons, and drinking horns. The royal family of Scandinavia from
time immemorial have had these shells studded with gems, mounted with silver,

and formed into royal drinking cups.
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The animal is highly esteemed as food by the Filipinos and is eaten

in Japan also, where it is made into chop suey.

The green snail is found in the greatest abundance at the edges of

coral reefs and in water several fathoms deep. It is also to be encoun-

tered along rocky shores under large boulders. The small islands in the

vicinity of C'ebii yield a considerable quantity. It is also fairly abundant
along the coast of Negros and Masbate. The northern coast of Palawan
also yields a large supply.

About 100,000 kilograms of the green snail shell are exported from

the Philippines annually. The price paid to the fishermen ranges from

7.50 to 11 pesos per picul of 63.25 kilos.

As in the case of the great top shell, very little is known of the life

history, habits, reproduction, or the possibilities of artificial cultivation

of this shell in the Philippines.

THE CHAMBERED NAUTILUS.

The chambered nautilus {Nautilus pompilim Linn.) (Plate X, fig. 4)

is so well known that a description is unnecessary. It is world-wide

in distribution and is an inhabitant of water of from 300 to 350 fathoms

in depth. China seems to be the only country that manufactures this

shell into buttons, consequently its export from the Philippines is prac-

tically limited to that country.

The chambered nautilus is obtained in large numbers along the southern coast

of the Island of Negros, sometimes as many as 3,000 nautilus shells being gathered

in this region during one season. They are frequently caught in fish traps and
are sold as a sort of "by-product" at 10 centavos each, although when brought

into market the very fine, large specimens sell for much more. In many
countries these shells are fashioned into spoons, vases, and pearl ornaments.

A practical as well as an ornamental use has been made of these shells by the

author, who has them mounted on red coralline, set in a. solid base of red

cement and with an electric globe fitted to the inside of the shell. This makes

a. most satisfactory reading lamp. (Plate X, fig. 4.) In Paris these shells are

used for making the finest grades of cameos, and ornamental objects of pearl.

They are among the most striking common shells in all museum cabinets. In

New York City dealers charge from 2.50 to 5 dollars each for fine, large shells.

Unfortunately the New Y'ork market is limited.

However, there is an increasing demand for these shells for the pur-

pose of export, and some fishermen are found who give their entire time

to catching nautilus. Ordinary bainboo fish-traps with funnel-shaped

entrances are used. These are baited with crab and lowered into deep

water, in a day or two they are drawn up and the nautilus removed.

The Filipinos eat the flesh to a limited extent.

SUGGESTIONS FOR ESTABLISHING BUTTON FACTORIES IN THE PHILIPPINES.

Judging from the numerous letters of inquiry received by the ichthy-

olbgical section of the Bureau of Science from various parts of the world

regarding the establishment of button factories in the Philippines, this
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is a subject of sufBcient interest to warrant giving the following sug-

gestions :

Location of faclory.—Manila, C'ebu, Iloilo, or Zamboanga would be a good place

for the establishment of a button factory. The cost of renting a. suitable

building for a factory in either of these places would not exceed 50 dollars per

month. A building would cost somewhat more than a similar structure in the

country or coastwise districts in the eastern United States.

Labor.—The laborers would be Filipinos. They are found quite satisfactory

by the Manila button factory, the pay in this factory being from 5 to 10 pesos

per month, ten-hour days.

Power.—Steam or gasoline power would probably be found most satisfactory,

although in all the places mentioned, except Zamboanga, electric power could

be obtained. Wood as fuel is quite out of the question; coal costs from 10 to

14 pesos per ton in Manila. At Zamboanga water-power might be secured.

Gasoline in Manila sells at from 4.50 to 5.00 pesos per 10 gallons; petroleimi

costs 1.40 pesos per tin of 5 gallons.

Taxation.—A manufacturer's license, costing 2.40 pesos, is required, and the

internal revenue tax is one-third of 1 per cent of the gross receipts, payable

quarterly.

Amount of shell available.—The amount of shell available for button making is

about 450,000 kilograms of great top and green snail shell and 300,000 kilograms

of pearl shell, making a total of about 750,000 kilograms (1,075,000 pounds)

of shell per year.

Bleaching shell for button making.—A large portion of the button trade is

with the Chinese and they require a very white button, consequently a bleach

of some sort is necessar3'. The following method, given by Robert R. Williams of

the laboratory of organic chemistry, Bureau of Science, is effective and cheap.

"Many processes are in existence for the bleaching of ivory, horn, and shell for

ornamental or other purposes. \Ahen chemicals are used those having a solvent

or oxidizing action on the organic matters in the horn or shell are chosen.

Nowadays the most commonly used agent is hydrogen peroxide which may be

had very reasonably in Europe and America. It is not feasible to use it at a

distance from the factories making this chemical because of the deterioration in

transit. Therefore it is more practicable to use a, metallic peroxide and generate

the hydrogen peroxide when needed. Barium or sodium peroxide may best be

used, preferably the latter. The following process has been tested on shell

biittons and found satisfactory. The buttons are first immersed in fuming
sulphuric acid for ten to fifteen minutes. The acid is then drained ofl' and may
be used repeatedly if kept in well stoppered bottles. The buttons are then

rinsed three times with water and covered with a 5 per cent solution of oxalic

acid. Ordinarily 1 liter of buttons will require 1 liter of solution, though

more is necessary for large or dark-colored buttons than for small or light ones.

The oxalic acid solution should be kept ice cold if possible or at least below 20°

G. Commercial sodium peroxide is now 'added in small quantities with constant

stirring till the solution is alkaline to litmus paper. About 40 to 45 grams will

be required per liter according to the purity of the chemicals. A very little of

the 5 per cent oxalic acid solution is now added till, after stirring, the solution

reacts acid to litmus. It is important that the solution be acid, but a large

excess of acid is to be avoided.

"The buttons are allowed to lie in this solution for 24 to 72 hours according to

their size and color. Bleaching proceeds better and more rapidly if the buttons

are exposed to direct sunlight while lying in the liquor. This can be done in

colorless glass jars which, if possible, should be tightly stoppered.
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"The buttons after removal from the bleach liquor may be washed with water
containing a little hydrochloric acid. This removes the encrustation from the
outside and brings out the luster. After washing agiiin with water they are
ready for the further processes of manufacture.

"It will be found that buttons can be bleached effectively by this means
and that the strength of the shell is increased by the deposition of calcium
oxalate in the interior.''

VI. PRECIOUS CORAL.

A small spray of true precious coral {Corallium sp.) was found on the
beach of tlie Gulf of Davao, Mindanao, directly in front of the small
station called Vigas. This specimen resembled very closely a species of

Japanese precious coral (C. japonicum Kishinouye)

.

As it is not improbable that considerable quantities of precious coral

eventually may be discovered in the Islands, it seems worth while to

give a short description of this article of commerce, and to describe the

methods employed in coral fisheries.

DESCRIPTION OF PRECIOUS CORAL.

The precious coral of commerce in its natural state closely resembles a
small shrub, or the branch of a tree from w]iich the leaves have been removed.
Each stem and twig of this coral shrub has a hard central axis, or skeleton.

Outside of this and similar to the bark on a plant is the thin soft covering or

skin, which is easily rubbed off when fresh and is friable when dry. There are

numerous small holes in the "skin" through which minute, flower-like animals
project when the coral is alive; these are the coral animals (zooids) ; each of them
has 8 small arms or tentacles around its mouth, with which it gathers food.

All of these zooids are connected by a vascular system innide of the skin.

The hard part or skeleton is the valuable portion of the coral. It is made up
of fused spicules consisting of carbonate of calcium with a small amount of silica

and magnesia. The structure is concentric with radiating lines. The entire

skeleton is very hard and so compact that no pores can be seen in a cross-section

without the aid of a lens. Tliis furnishes an easy test for distinguishing the

precious coral from the numerous varieties of no value.

In color these corals range from white or delicate pink to dark red. Precious

corals reproduce sexually, and by budding. The reproductive organs are internal

and attached to the faces of the mesenteries; they shed their contents within the

body where fertilization takes place. The precious corals are believed to be

viviparous. Colonies are sometimes composed entirely of males, sometimes entirely

of females, frequently all on one branch are males, while all on another branch

of the same colony are females. Occasionally both se.xes are combined in one

animal, forming a. hermaphrodite. The eggs contain a considerable amount of

yolk and when hatched the larval forms are free swimming and may move a

fair distance before they settle and become fixed.

The food of the precious corals consists of living organisms; they have been

known to eat the powdered flesh of fishes.

VARIETIES AND DISTRIBUTION OF I^RECIOUS CORALS.

The best known species of precious coral is C'oiaUium nolilis Pallas, more

generally known under its synonym of G. rubrum Linn. This species is found in

the Mediterranean Sea off the northern coast of Africa, also off the coast of



306 SEALE.

Tunis, Sardinia, Italy, Corsica, and at the Cape Verde Islands. Eight species of

precious coral have been described from Japan. These are Oorallium japonioum

Kishinouye, G. elatius Ridley, V. toshiiensis Kishinouye, G. sulcatum Kishinouye,

G. inisiUum Kishinouye, ''. inulile Kisliinouye, G. confusum Moroff, and G. konojoi

Kishinouye. Two spoeies, C. jolmsoni (Gray) and C maderense (Johnson), are

found in Madeira. C. shjlcifilcroides (Ridley) occurs in Mauritius, G. regince

(Hickson) is found in Timor, and C. scciinduin (Dana) has been found at Banda,

Ki Islands and in the Ha-waiiiin Islands. This constitutes the entire list of

established species of precious corals known to the present time.

The vertical distribution of these corals in the sea varies from 5 to 500 or

more fathoms. They are found attached to rocks, dead shells, or dead coral

;

some species seem to prefer overhanging, submarine cliffs.

In general the vertical distribution of the Japanese species ranges from 50

to 180 meters, while in the Mediterranean fisheries the work of obtaining the

coral is usually carried on in waters of much greater depth.

FISHING FOB PBECIOUS COEAL.

Fishing for precious coral is almost always carried on by means of various sorts

of dredges. In Japan the dredge consists' of a, rectangular bag net about 1.5

meters wide and 1 meter high, with a 13 centimeters mesh, this is fastened to

a frame of bamboo, tufts of old netting are fastened to the lower edge of the

net and at the sides. Tliese collect many broken coral branches. The coral

fishing boats are allowed to drift over the banks with the sails at half mast. The
net is allowed to touch the bottom and proceeds with a jerking motion. When
the fishermen think they have secured or fastened to coral they pull up the net.

Tlie dredge used in the Mediterranean coral fisheries is of wood in the shape

of a large cross with a heavy stone attached to the extremity of the lower

arm and with coarse, twine hugs, of large mesh and with numerous tangles of

frayed ropes attached to the anterior arms. Numerous variations of tliis, as well

as ordinary tangles, are also used.

USES AND VALUE OF PKECIGL'S COBAl,.

The chief use of precious coral is in the manufacture of coral beads and
ornaments. It is first sorted into different grades, of which there are several

recognized in commerce; it is then cut into suitable pieces and all necessary holes

are drilled in it. It is then filed into any shape desired, and engraved. Next

it is polished with pumice stone and water, followed by a polish of very fine

chalk and water. Oil is never used on coral.

The value of precious coral depends upon its color, form, and quantity. A
string of large uniform beads may be bought in Italy for 20 pesos, while a string

of beads of similar size but of the best quality will cost 400 pesos. Japanese
precious coral in its native state sells for from 100 to 500 pesos per kilogi-am, and
the best Mediterranean sells for twice these amounts.

The export value of coral from Japan is about 500,000 pesos per year.

THE CULTURE OF CORAL.

The culture of precious corals has not received the careful scientific attention

that it should.

G. nobils has been kept alive for some time in aquaria, and if it were planted
under natural conditions possibly it could be grown with profit. Careful ex-

perimenting along this line might lead to useful and valuable information.
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BLUE CORAL.

In numerous localities throughout the Philippine Archipelago a fine quantity
of blue coral, Heliopora ooerulea Linn., is found in considerable quantities, usually
in water of from 2 to 10 fathoms depth.

This coral is a beautiful, permanent, cerulean blue in color. It takes a fine

polish and is found in large 'hea.vj masses. No doubt it could be used in jewelry
and ornamental work. No amount of polishing, however, will entirely obliterate

the pores. I have collected this coral at .Jolo, and at Butuaii. Mindanao, on the

eastern coast of Samar, and on the northern coast of Palawan. No use is made
of it at the present time, but as a body for broaches, bracelets, etc., it would
be very beautiful or as a background for pearls it would, in my judgment, be

unsurpassed.

RED organ-pipe CORAL.

The red organ-pipe coral {Tubipora spp.) is very common throughout the

Philippines. It has- no especial value, its only use apparently being for cabinet

specimens. It is a shallow-water form. I have seen large blocks of it used with
other corals in the construction of a wharf.

REEF CORALS.

The commun leef corals comprising a great variety of generu and species,

which have as yet never been identified, are used largely in the building of roads

throughout the Islands. They are employed to a limited extent in the manufacture

of lime.

BLACK CORAL.

The so-called black coral {Antipatharia sp. ) is very common in the Philippines.

Fine specimens several meters in length and from 5 to 15 millimeters in diameter

are common throughout the Jolo Archipelago. It is also found in larger quantities

in the Gulf of Davao, Mindanao and near Cebu. It is usually secured in water

of from 10 to 20 fathoms.

The U. S. S. Albatross dredged large quantities of this "insulated cable wire"

as it was called by the sailors and this term, indeed, is fairly descriptive of the

body of this coral; however, the branches are very numerous and give the small

corals a decidedly shrub-like appearance.

" This report includes a complete bibliography relating to corals.
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This coral is used oliiefly for making canes, as it is easily straightened or

bent into any desired shape by immersion in hot water for a short time. It takes

a most beautiful jet-black polish and could doubtless be used in the manu-

facture of coral beads and rosaries. A cane of this coral nicely prepared and

polished can be bought for from 5 to 10 pesos. The raw material has very little

value at present.

YII. EDIBLE SEAWEEDS OP THE PHILIPPINES."

In connection with the series of articles on minor marine products,

it has been thought advisable to include what is known regarding the

edible seaweeds, with the hope that the publication of the meager data

available may stimulate interest in the subject. Below is given a list of

the species known to be used for food, and it is confidently expected that

eventually it will be greatly extended as data on the subject become

available. Very little seems to have been published on the subject.

The determinations have kindly been made by Dr. M. A. Howe, of the

New York Botanical Garden. The list is for the most part based on a

collection made by Eugenio Fenix of the Bureau of Science, in Union

Province, Luzon, supplemented by some local observations in and about

Manila.

In most parts of the Philippines, along the seashore, various species

of marine algse or seaweeds are found, although in this Archipelago as

in most tropical countries, these are not found in masses, or in such

great quantities as is the case with many forms in temperate regions, at

least in shallow waters.

The first impression on studying Philippine algae is that the number of species

is very limited, but intensive collecting has brought to light a considerable

number and, doubtless, as botanical exploration progresses, the list of Philippine

algae will be greatly increased. In some regions the marine algae play no small

part in the economy of the natives, a considerable number being used for food,

thus entering into the local commerce.

At the present time a large percentage of our material is unclassified. Doubt-

less very many of our species are used for food, but collectors have given this

phase of the subject comparatively little attention, so that the data on the

utilization of local marine alg'se are very fragmentary.

Seaweeds are used for food both raw, in the form of salads, and

cooked sometimes with vegetables, such as tomatoes, and sometimes

with the addition of sugar, forming the dish, popular among the natives,

known to the Tagalags as gulaman. It is probable that in ilanila, at

least, a large part of the gulaman is made from prepared seaweeds im-

ported by the Chinese, although the local product is almost always to be

found in the markets. In Manila various species of algse are loiown

as gulaman, but the most important appear to be Aghardiella sp. {Fucus

gulaman Blanco), and GraciUaria confervaides (L.) O-rev.

" Data supplied by E. D. Merrill, botanist, Bureau of Science.
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Aghardhiella sp. {Fumts gulaman Blanco). This species is common in
Manila Bay and is universally known to the Tagalogs as gulaman. It is probably
the most generally used species in Manila, and during certain seasons is ahiiosi
always to be found in the native markets.

Chaetomorpha crassa (Ag.) Kutz. Known in Union Province as cauaf-caval.
and locally used for food.

Codium tenue Kiitz. Known in Union Province as pupu-lo; edible.

Enteromorpha intestinalis L. Tliis green alga is abundant in brackish
water about the mouths of streams, and is eaten by the natives to some e.xtent.

Eucheuma spinosum (L.) J. Ag. Known in Union Province as rupruppuuc;
edible.

Gracillarra confervoides (L.) Grev. Abundant in Manila Bay at certain
seasons, locally known as gulaman, and sold in the native markets of Manila.

Gracillaria crassa Harv. Used for food in Union Province; known to the
Ilocanos as susueldot-hayiay

.

Gracillaria eucheumoides Harv. Known in Union Province as canot-catiot

;

edible.

Gracillaria lichenoides (L. ) Grev. Known in Union Province as guraman;
edible. The above four species are allied to a Japanese species largely used in

the manufacture of agar-agar.^

Halymenia formosa Harv. Known in Union Province as garnet; there used
for food. An allied species found in Manila Bay, native name unknown, is

doubtless also edible.

LJagora cheyneana Harv. Known in Union Province as baiis-barin ; edible.

Sargassum siliquosum J. Ag. Known in Union Province as aragan, there

used for food. Widely distributed in the Philippines, as are several other

species of the genus, all of which are doubtless utilized to a greater or less

extent as food.

VIII. THE PREPABATION OF ISINGLASS IN TH K I'UILI I'Pl N' K.s.

The preparation of isinglass is an industry that could he carried on

easily in the Philippines, but so far as I have been able to ascertain, it

has never been inaugurated.

Isinglass is the purest form of commercial gelatin knuwu; it is pre-

pared from the "sounds" or air-bladders of certain fishes.

The preparation is very simple and requires no outlay of capital. The

exact method of procedure is as follows

:

Remove the air bladders (also called "maw", "swim bladder") from the

fishes soon after they are caught, slit them open and wash thoroughly, take

off any thin membranes which envelop them. Then expose to the air to stiffen.

If oily, wash in lime water, then in fresh water and dry. They should be put

to dry on "flakes" or nets so the air will have free access to all parts. It is

sometimes desirable to give slight pressure in which case they may be dried

between sheets of paper, or flat driers, like botanical specimens. When thoroughly

dry they are put up in convenient packages and are ready for market.

" The well known seaweed-isinglass, or agar-agar of Japan, is made from

an alga of the genus Gelidium. This genus has not yet been reported from the

Philippines.
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USES OP ISINGLASS.

Probably the chief use of isinglass is in fining liquors of various sorts,

especially the best grades of wine. It is also used in the preparation of creams

and jellies, in stiffening fabrics, and in lustering ribbons. Isinglass is also used

in the manufacture of court plaster, artificial pearls, diamond cement, and

imitation glass.

It ia true that owing to the expense of securing pure fish isinglass, agar-agar

prepared from seaweed, is used largely as a substitute. However, there is no

question that pure, fish isinglass is more desirable and gives better results in

almost all cases than the vegetable product.

FISHES FROM WHICH ISINGLASS IS SECURED.

The best grade of isinglass is secured from the sturgeon and is put up

in Eussia. In the Malay Archipelago a very fair grade of isinglass is

secured from the iishes called thread-fin and from certain species of cat-

fish and croakers. In the Philippines, a profitable source of isinglass

could be found in the thread-fin, Polydactylus plebeius (Brouss.), called

mamali in Tagalog, and tatih in Moro. It is a very common fish in

the Manila markets, and ranges in length from 35 to 50 centimeters.

The common catfish (Netuma nasuta BL), called kanduli in Tagalog,

which is very abundant, especially in Laguna de Bay, also supplies a good

grade of isinglass. In addition, there are several species of croakers,

{Otolithes argenteus Kuhl & Van Hasselt), {Otolithcs leuciscus Gunth.),

and Johnius bclcngeri C. & Y.), and at least two species of TJmbrina, from

all of which isinglass can be secured. The above are all common market-

fish and U lias been estimated that the isinglass thrown atuay from them

is greater in value than the price secured iy the fisherman for the entire

fish.
VALUE OF ISINGLASS.

The current value of isinglass quoted from a late trade journal is as

follows

:

Russian isinglass. 2.7S to 3 dollars per pound; American isinglass, 0.73 to

0.75 dollar per pound; 14,000 pounds were imported into New York during the

month of April, 1911.

There seems to be no local demand for this product, but, owing to

the recent tariff regulation, it would enter the United States duty free

;

consequently, it could be exported from the Philippines with profit.

IX. PREPARING SKINS OF AQUATIC ANIMjVLS FOR LEATHER.

CAYMAN OR CROCODILE SKIN.

(CrnroiUlus porosus Schneicler and C. palustris Lesson.)

For commercial purposes, skins of the medium-sized cayman, of about

3 meters (9 feet) length, are the most desirable as they are easier to tan,

and make the best leather. The skin should be cut along the middle line

of the belly from the chin to the tip of the tail and carefully removed
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from the animal soon after its death. Fine salt in sufficient quantity

should then be rubbed thoroughly into the raw side of the skin. It is

then rolled compactly and placed in a dry place to cure; occasional

examination should be made to see if it is curing properly. When
thoroughly cured the skin is ready for tanning.

To tan, it is first soaked in a tub of clear fresh water from two to si.x days

—

depending on the size of the skin,—a 3-meter skin requires about five days.

It is then placed in a rather weak solution of lime and water which should be

increased in strength daily for about ten days. The wet skin is now placed on a
smooth beam, raw side out, and all the fat or flesh rubbed or shaved off. It

is then placed in a thick mixture of bran and water and allowed to soak for one
day—this is to neutralize the alkali of the lime. During all of the above processes

through the solutions it is better if the skin be agitated occasionally so that

all parts receive sufficient treatment. The hide is then washed and immersed
in a tank of tanning extract. Any of the native tans may be used, or oak bark,

gambia, or sumac liquid of 4 per cent strength, and stronger liquid is added
each day until the strength has reached 20 per cent at the end of eighteen days.

The length of time will vary according to the size of the skin, strength of the

solution, or the color desired. The hide is then hung up to dry and harden.

It is then shaved and cleaned again so as to leave it of the desired thickness.

If black, red, brown, or green shades of color are desired the skin is put into

a bath of wood and aniline dyes, for about three-quarters of an hour. It is

then stretched out and nailed to a board or %vide frame for drying. When dry

it is rubbed briskly over an iron or wooden beam to make it flexible." The

skin is then ready for use. The price paid for prepared skins is from 2 to 4

pesos per 20 lineal centimeters.

So far as I have been able to learn no serious attempt has been made

to prepare the Philippine crocodile skin for leather. It is an experiment

well worth trying, as the cayman is notoriously abundant in many streams

of the Philippines.

WATER-SNAKE SKINS.

(Lapemis hardwickii Gray, Chersydrus granulatus Schneider, and other species.)

There are great numbers of water snakes in the Philippines. I have

seen more than one hundred brought in with one haul of an ordinary

fish sein on the Malate beach. It is quite probable that a good industry

could be built up in tanning the skins of these snakes for leather. Many

of them are finely marked and would make attractive belts, card cases,

and ornamental objects. Considerable quantities of snake-skin leather

are used in Prance. The following is the method of preparation

:

The skins are removed from the animals and soaked for ten days in a strong

solution of sulphate of zinc. They are then fleshed, scraped, washed by hand, and

placed in a bath containing 100 parts water, 10 parts borax, 100 parts boracic

acid, 25 parts tartaric acid, and 25 parts saturated solution of precipitated

alumina. They remain in this bath one day and are then transferred to bath

No. 2 containing 1000 parts water, 25 parts phosphate of zinc, 25 parts

b«nzoate of aluminium, 50 parts glycerine, 20 parts alcohol. The skins are

^"Report V. 8. Fish Comm. (1902), 350.
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left one day in this solution, then they are placed in the first bath again for

one day, then back into the second for another day, this alternating of baths

being continued for five or six days, by which time the tanning is complete.

The skins are then dried, lightly staked, and finished off.

PBEa>ABINQ SHARK SKIN.

Shark skin is used for a great many purposes, especially for sword

grips, knife and sword sheaths, for polishing wood and ivory, and for

covering small ornamental objects, such as jewel boxes or card cases.

A manufacturer in Paris has made a big reputation by tanning the skin

of the Malabar shark into morocco leather.

Some very beautifully marked sharks are found in the Philippines

such as Chiloscyllnim indicum (Gm.), Stegostoma iigrinum Linn., Sey-

llium capense Mull. & Hen., and S. marmoratum Gray & Hard. Their

skins could be made into excellent leather.

To tan shark skins, the skins are (if hard) first soaked in water for four

or five days; they then are placed in a solution of lime and water, as in the case

of the crocodile skins; they remain in this solution from two to six days, and are

then washed free of lime, and soaked in bran water for a day or so ; they

are then fleshed, or shaved, and immersed in an alum solution composed of 0.5

Icilogram of alum and 0.1 kilogram of salt to 4 liters of water; they remain in

this solution two or three days, with occasional stirrings. On removal they are

dried and are ready for manufacturing.

To prepare shark's skin for the use of cabinet-makers it is merely cleaned and
not tanned, the hard dry skin is soaked in lukewarm water for three or four

days, shaved on the flesh side, and tlien dried. This skin will outwear many sheets

of sand-paper of equal size.

We are indebted to Clias. H. Stevenson's valuable paper regarding

methods of tanning, for much of the above information."

X. A ClIKCK LI.ST 01' PHILIPPINE HOLOTHURIANS.

1. Cucumaria conjungens Semper.

General color bro^A^lish. Habitat: iMarivcles. Luzon. In shallow water.

Length 20-25 millimeters.

2. Cucumaria longipeda Semper.

Color dull gray. Habitat : Bohol, I'aiidanon. In water of 30 fathoms. Length
20 millimeters.

3. Cucumaria citrea Semper.

Color orange-yellow. Habitat: Bohol. In 8 fathoms. Length 15-20 milli-

meters.

4. Cucumaria versicolor Semper.

General color olive-green. Habitat: Bohol. In water of 6 to 10 fathoms.
Length 6-7 centimeters.

5. Cucumaria maculata Semper.
Habitat: Bohol. In water of 10 fathoms. Length 4.5 centimeters.

" /{cpoil V. 8. Fish Comm. (1902), 283.
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6. Cucumaria mirabilis Th^el.

Habitat: Cebu, at the depth of 100 fathoms.

7. Cucumaria canescens Semper.

Habitat: Bohol. In water from 6 to 30 fathoms. Length 1.5-3 centimeters.

8. MUlleria nobilis Sel.

General color dusky. Habitat: Bohol. In shallow water.

9. MUlleria maurltiana Quoy & Gaim.

Habitat : Philippines. In shallow water.

10. IVIulleria lecanora Joeger.

General color dirty yellowish. Habitat: Philippines. In shallow water up to

6 fathoms.

11. Psoius complanatus Semper.

General color grayish. Habitat: Zamboanga. In shallow water. Length 22

millimeters.

12. Psoius boholensis Semper.

Upper portion gray, lighter below. Habitat: Bohol. In water from 6 to 17

fathoms. Length 15 millimeters.

13. Psoius boholensis pandanensis Semper.

Habitat; Bohol at Pandanon. In water of 30 fathoms,

14. Thyone villosa Semper.

General color yellowish-brown. Habitat: Philippines. In water of 10 fathoms.

Length 20-30 millimeters

15. Thyone rigida Semper.

General color grayish brown. Habitat: Bohol. In 10 fathoms.

16. Thyonidium cebuense Semper.

General color brownish gray. Habitat: Cebtl. In 10 fathoms. Length 30-35

millimeters.

17. Echinocucumis adversaria Semper.

General color grayish. Habitat: Bohol. In 30 fathoms. Length 8-10 milli-

meters.

18. Haplodactyla molpadioides Semper.

General color jiale-violet or lavender. Five branching papillae around the anal

pore. Habitat: Bohol, Cebfl. In 13 to 20 fathoms.

19. Haplodactyla molpadioides pellucida Selenlca.

Habitat : Cebtl. Shallow water.

20. Chirodota rigida Semper.

Color light bro-nm with whitish dots. Habitat: Bohol.

21. Chirodota incongrua Semper.

Sixteen tentacles, each with 18 to 20 digits. Habitat:' Camiguin Island.

Shallow water.

22. Chirodota dubia Semper.

Tentacles 18, each with 18 to 20 digits. Habitat: Camiguin Island. Shallow

water.

23. Chirodota variabilis Semper.

Tentacles 17 or 18, each with 20 to 24 digits. Habitat; Mariveles, Luzon.
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24. Chirodota panaensis Semper.

Habitat: Panay. Shallow water.

25. Synapta dubia Semper.

Habitat: Bohol. In water from 6 to 10 fathoms.

26. Synapta pseudo-digitata Semper.

Habitat : Bohol. In water of 15 fathoma.

27. Synapta molesta Semper.

Habitat: Philippines. In shallow water.

28. Synapta reticulata Semper.

Habitat: Philippines. In water of 8 fathoms.

29. Synapta indivisa Semper.

Tentacles 13, each with about 20 very long slender digits. Habitat; Zamboanga.

30. Synapta nigra Semper.

Digits of tentacles united by web at base. Habitat: Bohol. In shallow water.

31. Synapta grisea Semper.

Color in life greenish-gray, arranged in spots and bands, the ground color being

a dirty light-green. Habitat: Bohol. In water from 4 to 6 fathoms.

32. Synapta glabra Semper.

Color dark yellowish-brown above, yellowish below. Habitat: Cebti, Bohol.

Length 500 millimeters. Found in water from 4 to 6 fatlioms.

33. Synapta innominata Ludwig.

Habitat: Manila Bay.

34. Synapta recta Semper.

Thirteen tentacles, with very short digits. Habitat : Bohol. In water of 6 to 8

fathoms.

35. Synapta gracilis Semper.

General color whitish with slight wash of yellowish-brown. Habitat: Manila

Bay.

36. Synapta beselii Jaeger.

Color in life greenish. Habitat: Cebfl reefs.

37. Synapta similis Semper.

Pinkish-white, with some brown anteriorly. Habitat : Bohol. In shallow

water.

38. Ocnus pygmaeus Semper.

Upper color greenish, the underparts yellowish-brown. Habitat: Bohol. In

water of 9 fathoms. Length 10 millimeters.

39. Ocnus imbricatus Semper.

General color yellowish-brown, lighter below. Habitat: Bohol. In water of

8 to 15 fathoms. Length 35-40 millimeters.

40. Colochirus cceruleus Semper.

General color pinkish and green with markings of yellowish. Habitat: Bohol.

In water of 10 fathoms. Length 18-20 centimeters.

41. Colochirus viridis Semper.

General color sea-green. Habitat: Zamboanga, Mindanao. In shallow water.

42. Colochirus cucumis Semper.

Habitat: Bohol. In 6 fathoms. Length 3 centimeters.
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43. Colochirus anceps Selenka.

General color orange, the feet red. Hnbilat: Boliol. Shallow water up to
10 fathoms. Length 8-10 centimotors.

44. Colochirus cylindricus Semper,
Habitat: Bohol. In water of 10 fathoms. Length 5 c^cntimetera.

43. Colochirus tuberculosus Quoy & Gaim.
Habitat: Bohol. In shallow water and up to 10 fathoms.

40. Colochirus quadrangularis Less.

Habitat; Bohol. In shallow water and up to 10 fathoms.

47. Stichopus variegatus Semper.
Yellowish-gray with markings of gray and brown. Habitat: Philippines.

In shallow water up to 10 fathoms.

48. Stichopus naso Semper.

General color yellowish-gray. Habitat: Bohol. In 10 to 1.5 fathoms.

49. Holothuria marmorata Jaeger.

Auburn above, with some large spots or bands of yellowish-white; yellowish
below. Scattered over the sides of the body are violet spots on a yellowish-white
area. The deposits in the body wall are X-shaped, or oval with central incisions

on each side. Habitat: BohoU In shallow water.

50. Holothuria tenuissima Semper.

Pedicels all over the body. The deposits consist of incomplete rosettes, or

slightly branched rods. Habitat: Bohol, in 1.5 fathoms of water.

51. Holothuria similis Semper.

Fine papilliE all over the body. Habitat: Bohol, in 10 to 15 fathoms of water.

52. Holothuria erinasus Semper.

Color dark-bro%vn or blackish, lighter below; pedicels a light yellowish-bromi.

The rods bear a few spines on their sides, their ends are slightly branched or

perforated. Habitat: Bohol and Luzon, in shallow water.

53. Holothuria graffei Semper.

Ventral pedicels in three distinct longitudinal series. The dorsal papillae

large. The deposits consist of tables, rosettes, and irregular branched plates.

Habitat: Luzon.

54. Holothuria pulchella Selenka.

The ventral pedicels are mere crowded than the dorsal papillae. The spire of the

table consisting of u, reduced almost annular disk, with 12 teeth on the top.

Habitat: Philippine Islands, in shallow water.

55. Holothuria pervicax Selenka.

Color in alcohol grayish-brown, with some darker cross bands on the back.

The pedicels and papillae are about the same size. The ventral surface is more

crowded. The tables are not well developed, the spire being short and terminating

in but 4 teeth ; disks small, rounded, smooth or slightly uneven on the margins.

Rods small, elongate, and uneven on the margins, or with holes on the sides.

Habitat: Philippine Islands.

56. Holothuria atra Jaeger.

Dorsal papillae and ventral pedicels of nearly equal size. Disks forming simple

rings; often with small hole at the base of each vertical rod. The spire ter

minating in 8 horizontal and 4 vertical teeth. The plates are evenly rounded, or

106346 3
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undulated on margins, often with X-shaped bvaiRlies. Habitat: Philippine

Islands, in shallow water.

57. Holothuria edulis Lesson.

Color a dark reddish-brown, light gray on sides and belly, a minute, dark ring

uround the l)ase of the pedicels. The dorsal papilhe are very minute and more

scattered than the vuntral pedicels. Disk of the tables reduced to a bmall ring

more narrow than the top of the spire, which, when seen from above, presents

a small circular hole surrounded bj' 4 prominences, each with 4 or 5 teeth.

Habitat: Bohol, in 10 to 20 fathoms of water.

.58. Holothuria monacaria Lesson.

Color yellowish white, speckled with lirown or greenish-brown on the back.

The young specimens are auburn, with the ventral surface white. The papillse

paler. The dorsal papillae are arranged in 4 indistinct longitudinal rows. The

rounded disks of the tables have a central hole surrounded by 4 to 12 holes. The

spire terminates in 12 teeth. Habitat: Zamboanga, in shalloA\ water. Length

110 millimeters.

.59. Holothuria vagabunda Selenka.

The color varies from a. dark brown to a reddish-brown. Tlie tables have small

disks; the spires terminate in 8 to 10 teeth placed around a nearly circular

aperture at their top; buttons with H holes; the dorsal pedicels alone have

supporting rods, these are spinous and taper towards the ends. Habitat: Philip-

pines, in shallow water.

60. Holothuria fusco-cinerea Jager.

Color dusky-red, with some darker transverse bands on the back. The tables

never seem to attain the usual length of the spire, nor to have the usual number

of transverse lieams. Haliitat : Bohol, in 6 to 10 fathoms of water. Length 222

millimeters.

61. Holothuria immobilis Semper.

Color on dorsal surface brown, with some darker spots or bands, belly dirty

yellowisli-vvhite inclined to brown anteriorly. Tentacles 26; ventral surface with

pedicels, the dorsal surface with papilhie. The disks of the tables spinous; the

buttons irregularly formed, with about six holes. Haliitat: Bohol, in from ti

to 8 fathoms of water.

02. Holothuria coluber Scniptr.

The dorsal surface with pajiillae; ventral surface with pedicels. The tables

have long spire of 4 rods, and 3 to 5 transverse beams. Habitat: llohol, in 6 to 8

fathoms.

(i.'l. Holothuria impatiens Forskai.

Color in alcohol, light brown, inclined to violet. Integuments rough, the

smooth disks of the tables are pierced with 9 holes of equal Size; buttons sym-
metrical with 6 holes. Habitat: Philippines, in 6 fathoms.

64. Holothuria scabra Jager.

The color varies witli different loealities. Some are eiiiereous with almost
black transverse bands, with a few small \vhilisli bands or spots un the back, the
belly being yollowish-white, and each papilla being surrounded with a small dark
circle. In other localities they are .paler and punctated with a few large dark
spots, but are without the dark bands. The tables are solid, with smooth, well

developed disks, spires of usual shape with 12 to 16 teeth. The buttons have G

holes, are symmetrital, and for the most part knotted. Habitat: Bohol, in shallow
water. Length 170 millimeters.
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(15. Holothuria albiventer v^iempci-.

Belly dirty Ki'iy- finely punctated: piipilhi' wliitiah; l)iick dusky; tentacles

yellowish-white. The tallies liave huf^o rounded disk witli numerous siiiiill holes.

The spire is formed by (i or 10 rods, its large rounded top is oovcred with small

teeth; buttons oval. Habitat ; Bohol, in shallow watrr.

66. Holothuria squamifera Semper.

Papillte scale-like. Talih's small, nnnu'rous ; s|iin' loni; narrow , with .5 trans-

verse beams; buttons witli from (i to 12 holes. Habitat: Philippines,
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ILLUSTRATIONS.

Plate 1. Philu'pink Tbepang.
I'ici. 1. The oe.

2. The gan sim. i

3. The bark sim.

4. The nioi whar tlie.

•"). The hong che.

Pr.ATio Tl. Dii'iEiiKNT \arietie^ of "Baek Sim."

(Third snide Philippine Trepang.)

Fig. 1. Small black trepang.

2. \Milte ringed trepang.

i. Yellowish brown trepan^.

4. Dark brown trepang,

.5. Convoluted trepang.

(i. Small convoluted tre]ian,i;.

Platk IIT. PHILIPPI^'^, Sii akk-ki v.

Fi(i. 1 Dried shark-fin prepared for export.

2. The fin prepared for soup.

I'l.ATK IV. Three V.\kietii.;,s of Ska Ti rtlks.

Flfi. 1. The loggerhead {Thalaf:sochely-i micl I'l Linn.i.

2. Head of the lo,i.',i;erhead turtle.

3. The hawksbill turtle {ChfJonp inihriiiiln Linn.i.

4. Head of hawkabill turtle.

'•>. The green turtle [CheJotu mi/d«.s' Linn. i.

• ;. Head of green turtle.

I'l.AJl': \'. PlIILIPPl.NK 't'ORTdlM-.-SllKI.I..

Fig. 1. Plate from the hawk>bill turtle.

2. Section showing thickness of tlic alio\r plate

3. Plate from the green turtle.

4. Section showing thickness of the green turtle shell.

Plate VI. Comb.s Made ix M.vnila from Philtpplne Tmi roisE-Siinj..

Plate VJI. Piihippixe \'\'im)()W Shell.

Fig. 1. Cross-section of shell near the adductor iriuscle showing actual width of

shell including the animal.

2. Window sh.?ll. with growth of crustacean eg;^s near one margin.

3. Window shell opened and with the mantle of left side removed slmwing

the organs in place.

Plate VTII. Axatomy of the Wixdow-.shell .Moi.li sk. ./. iiantle: li. pallial

fringe; r-. gills; d. adductor muscle; '. li\'er; [. genital lobe: y. Indt-.

/(, anal funnel: i. labial paljis; j. vc^ntricle: /,-. auiiele; /. kiilney-.

31 !l
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Plate JX. Utilizincj Wi.mjuw ^iiell.

Fig. 1. Shell window in flic new (Joiicial Hospital, .Manila,

2. Screen marlo of window shell and red narrri wood.

ri.A'i'K .\. Shell ]>a.mi'.s.

¥w. I. Small |ioicli-lif>ht made i'roin window slicll.

2. Lanlcni light made from window shell.

:!. Reading lamp made of wood and window sludl.

4. The nautilus reading light. ';, Base of red cHmeiit : b. stem of red coral-

line; r. sliade of ihambered nautilus; d. eleitric- wire to bulb which is

hidden in nauiihis shell.

Plate XI. The Lop Shell.

i-'ii.i. I. Top shell (Truuhus iiiloliciis Linn.). Showiii;; cut> for buttons in the

partition ^\ alls.

2. Side view of Ti<ji-]iiis iiiloliviis Linn.

.3. Trochii.'i itilutirifs eut thiouyli the veitieal plane.

4. Top view of Trai-Jnif! iiUoticii.i Linn.

Pl.^ie XII. The Tttrmox Shell.

Fig. 1. l\irbou shell (Turbo iiinnuoral us Linn.)

2. Turbon shell (young).

3. Turbon shell cut on a vertieal plane.

4. Side vie\\' oi Turbo ui'irmoraf u.\ Linn.
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NOTES ON PHILIPPINE EDIBLE MOLLUSKS.

By Alvin Seale.

(From the Ichthyological Section, Biological Laboratory, Bureau of Science,

Manila, P. I.)

Mollusks ^ are daily sold in Manila markets, and no one seems

to be able to give any definite information about them. Fili-

pinos, especially of the laboring class, depend largely upon these

shell fish for their daily food, and it is obviously important

that we should make a careful study of the most important

mollusks, in order that we may devise means of cultivating and

continuing the supply, and especially there should be careful

supervision of oyster beds, in order that they may be free from

contamination.

The mollusks treated of in this paper are merely the common
forms that are constantly used as food by the Filipinos. Any
species listed may be purchased in the Manila markets at al-

most any time. A detailed list of all the mollusks used for

food in the Philippines would include practically every species

known to occur here.

OYSTERS.

Three species of edible oysters are found in the Philippines.

These are Ostrea orientalis Ch., 0. palmipes Saub., and 0. pyxi-

data Reeve. All are known as talaban in Tagalog and timer in

Ilocano. They form an important food supply in the PhiUp-

pines, being found in almost all the islands. Near Manila large

oyster beds occur on the tide flats at Malabon; and, in fact,

almost all the esteros of Manila Bay have their quota of oysters.

'
I do not claim to be a conchologist, and the identifications in this paper

are the results of comparing specimens with identified species in the

Quadras collection, and an examination of such literature as was available.

Doubtless there are mistakes.
273,
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Large oyster beds are found along the south side of Manila

Bay, where the cultivation of the mollusks receives considerable

attention from the Filipinos. Almost all these beds are staked

off as private claims, and a watchman is employed by the owners

to prevent any serious thieving. In these beds small branches

of bamboo are stuck in the mud as spat collectors. It is prob-

able that these privately-controlled oyster beds have prevented

the complete destruction of the Manila oyster industry by preserv-

ing the oysters until they are large enough to spawn. There is

no law in force limiting the gathering of oysters.

The oysters found in the cultivated beds reach a length of

from 12 to 14 centimeters, while shells 18 centimeters in length

are not uncommon. Oyster beds of considerable extent and con-

taining unusually well-flavored oysters are found in several

localities in Palawan, especially in Malampaya Sound. No chart

or survey of any kind has ever been made of the Philippine

oyster beds except a preliminary inspection by the writer during

the past year. They are well worth a thorough investigation,

and no doubt the output could be greatly increased by propel

cultural methods. An adaptation of the methods employed on

the oyster farms at Arcachon, France,^ could be inaugurated

easily, especially in the oyster beds of Manila Bay.

The Manila Bay oyster is looked upon with considerable sus-

picion by the American population of this city, but, if fresh

oysters are selected from the beds at a distance from the city

and properly cooked, there is no reason why they should not be
used as food.

In Manila markets, oysters sell for from 20 to 50 centavos ^

per liter, very small ones can be bought for 1 centavo per dozen.

It is estimated that about 50 liters are sold each day. The method
of handling oysters in the local markets is to be deplored, and
should speedily be remedied. They are usually brought to the

market husked, placed on or in a tin box where the proposed
buyers run their fingers over them. The seller also frequently

dips in an unclean hand and gives them a generous mixing.
There is no doubt that oysters are taken from certain of the

esteros quite near the city, especially one draining the district

of Tondo where there is every possibility of their being infected

by sewage. The gathering and sale of such oysters in the market
should be prohibited.

'Hornell, Madras Fisheries Bull. (1910), 1, 1 to 90, pis.

' One peso (100 centavos) Philippine currency equals 50 cents United
States currency.
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The shell of the oyster is used in some parts of Luzon for

the manufacture of lime, the price paid being 2 pesos per cubic

meter. At Malabon there are piles of old shells of fully 100
cubic meters, which will serve to indicate the extent of the

oyster industry at that place.

SURF CLAMS.

The calumismis, Tapes striatm Chem. (Plate I, fig. 4), is

easily distinguished by the narrow black lines which form reti-

culations on the sides and straight lines on the margins. It

measures about 7 centimeters across the widest diameter. It

is found buried in the sand along the beach in shallow water,

apparently much scattered, not growing in regular beds. These
clams sell for from 7 to 12 centavos per dozen in the market.

They are usually secured in the greatest numbers during October.

HARD SHELL CLAMS.

There are at least two species of clams included under the

names halaan, patayog, and cabia. One, Tapes literata Linn.

(Plate I, fig. 2), is brownish pink to white, with about three

broad, radiating, white stripes from the back to the margin of

the shell; these stripes have dark margins. This is by far the

most abundant mollusk to be found in the Manila market, and

can be secured at any time. In size it is about 6 centimeters

across the greatest diameter. The clams are secured chiefly

on the Pasay beach near Manila, usually at low tide. After a

heavy storm, thousands are washed ashore and the beds are

greatly damaged. They sell in the market for 40 centavos per

hundred. They make excellent soup. Another clam, also called

halaan, Tapes virginas Linn. (Plate I, fig. 3), is in shape and

general appearance much like the above, except that the stripes

radiating from the beak to the margin of the shell are black or

purple. This is a finely flavored clam, and commands the same

price in the market as T. literata Linn.

t

SAND CLAM.

The saropsarop or daroparpar, Circe undatina Linn. (Plate

I, fig. 5), is not so abundant as the halaan. It is also of less

width between the valves ; its longest diameter is about 6 centi-

meters. It is yellowish white with black lines across the hinge

margin and above the beak. It is a good, clean food and

sells in the market for 10 centavos per kilogram. It is found

in salt water on practically all sandy beaches of the Philippines.
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PHILIPPINE LITTLE-NECK CLAM.

The lucan, Cyrena suborbicularis Phil. (Plate I, fig. 6), next

to the halaan, is perhaps the most important species in the Phil-

ippines. It forms a large percentage of the food of the poorer

people of Manila. The lucan is quite abundant in most of the

mud flats and esteros throughout the Islands, being a brackish-

water species that burrows in the mud. In color it is uniform

dark greenish; the epidermis is roughened or velvety to the

touch. This species is the largest of the clams commonly sold

in the markets, being from 6 to 9 centimeters across its greatest

diameter. It sells for 6 centavos per kilogram. The lucan is

wholesome, when fresh, and makes an excellent chowder.

SMALL GEEEN CLAM.

The tulla, Psammobia togata Slesh. (Plate II, fig. 1), is found

in abundance by sifting the black sand of the river mouths; it

seems to extend into the fresh water. The shell is green, and
about 3 centimeters in greatest diameter. This clam is excellent

for soup. It sells for 7 centavos per kilogram in the Manila

markets.

RIDGED SAND CLAM.

The camotpusa, Circe gibbea Lk. (Plate II, fig. 2) , is a rather

small clam, usually measuring about 5 to 6 centimeters across

its widest diameter. It is characterized by the strong ridges

on the posterior half of the shell. These ridges gradually di-

minish in size posteriorly. The color is white with about 3

angular black bands crossing the hinge. This clam is abundant
about Manila on sandy beaches which are exposed at low tide.

It has a fine flavor. The market price is 6 centavos per kilo-

gram.
ROCK CLAM.

The bototoy, Cardium dule Linn. (Plate II, fig. 3) , is a small

clam usually about 5 centimeters across its greatest diameter;
the width between the valves is about 5 centimeters. The shell

is strongly and uniformly ridged, with the greenish fuzz of the

epidermis filling the space between each ridge except on the

beak, where it is usually worn ofli, thus exposing the white shell.

This clam is found on reefs or among rocks in shallow water.

It is regarded as a good food, and sells for 7 centavos per kilo-

gram. It is very unusual, however, to see it offered for sale

in any large quantity.
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"butil."

The butil, Cryptogramma squamosa Linn. (Plate II, fig. 4),
is a clam 2 to 3 centimeters in its greatest diameter, found in
the salt water on sandy beaches, throughout the Islands. The
strongly-ribbed shell is white and brown. This small clam is

a common article of food for the natives living near the sea.
It sells for 3 centavos per hundred and makes excellent soup.

VENUS CLAM.

The hanturi, Cardium donaciforme Speng. (Plate II, fig. 6),
is a white clam about 4 centimeters in length, common on sandy,
salt-water beaches. It is of little value, and sells for 3 centavos
per hundred.

MINUTE SAND CLAM.

The alamis, Dorax radians Lk. (Plate II, fig. 5), is a white
or bluish clam, measuring about 3 centimeters across its greatest
diameter. It is very abundant on sandy beaches in shallow
salt water. It sells for 5 centavos per kilogram in the local

markets.

WAVED VENUS CLAM.

The morans, Venus alta Saw. (Plate II, fig. 7), is a small
clam, and is not found in sufficient quantities to be of much
importance. It is interesting because of the curious sculpturing

of its shell which resembles a minute model of the terraces on
the hills of Japan or in the Igorot country of the Philippines.

DUCK-BILL CLAM.

The lutos, Anatina truncata Linn. (Plate I, fig. 9), is found
in abundance in the sand and mud of the shallow water of

Manila Bay. It is easily distinguished by the long thick "neck"

protruding from the posterior portion of the shell. The color

is uniformly white; the shell is very thin, and ranges in size

up to 8 centimeters or more. It is regarded as a good food

and sells for about 10 centavos per kilogram in the local

markets.

SUNSET AND TELLEN SHELLS.

Paros. (Plate II, fig. 9.) There are about 14 species of the

genus Tellina found in the Philippines, all of which are used as

food. They are found on sandy or muddy shores, in the esteros

or near the entrances to streams. They are usually beautiful

shells, being a delicate purple with radiating stripes extending

112401—5
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from the beak to the margin of the shell. The usual size of

our most abundant species is about 6 to 8 centimeters. Six

species, T. pellucida Phil., T. perplexa Hem., T. incerta Desh.,

T. capsoides Lam., and T. timorensis Lam., are to be found in

the local markets; they sell for 15 centavos per kilogram and
make very good soup. The young are sometimes called paros-

parosan. The paros, Capsella elongata Linn. (Plate II, fig. 8),

is very similar to the above.

MUSSELS.

Tehong. There are about a dozen different species of mussels,

family Mytilidas, in the Philippines, representing at least three

genera

—

Mytilus, the edible mussel; Modiola, the horse mussel;

and Lithodomus, the rock-eaters. All are used as food in these

Islands; perhaps the most abundant species is Modiola matealfei

Hare. (Plate I, fig. 10.) They are found in the salt water

usually attached to stones or piles. They are bluish or greenish,

and from 4 to 13 centimeters in length. Their price in the

local market is about 8 centavos per kilogram.

RAZOR CLAMS. FAMILY SOLENIDjE.

There are three varieties of razor clams (tikhan) found in the

Philippines. These are Solenocurtus acurtidens Brod. et Low.,

Solen grandis Dkr., and Solen gracilis Phil. (Plate II, fig. 10).

The last-named species is the most abundant, being found on

sandy or muddy beaches at very shallow depths. The shells are

pale green, and measure about 7 to 8 centimeters in length by
1.5 centimeters in width. All are used as food and sell for 10

centavos per kilogram in the markets.

FRESH-WATER MUSSEL.

The siilib, Anodonta tenius Lea (Plate I, fig. 8), is common in

the Pasig River. The shell is greenish brown, smooth, and
about 8 to 10 centimeters in length. The inside is a beautiful

mother-of-pearl color; however, the shell is too thin for the

manufacture of buttons, and I have never known of a pearl

being found in one of them. They are highly regarded as food
by the native inhabitants, and sell in the local market for 6

centavos per kilogram.

"BALAY." tongue CLAM.

These strangely-shaped shells, Lingula anatina Linn. (Plate

I, fig. 11), are found in great abundance on Pasay beach, es-

pecially after a heavy storm, when they are secured by thou-
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sands. They are used as food, but care should be exercised to

get them perfectly fresh, as otherwise they are apt to produce
gastric trouble. They sell in the local market for 6 centavos
per hundred.

HORN SHELL.

The bangongon, Telescopium telescopium Linn. (Plate II,

fig. 12), is a large, dark brown, cone-shaped shell, found in

Manila Bay in salt or brackish water; usually on a mud bottom
in shallow water. It is regarded as good food by the natives

and frequently sold in the local market. There are at least 25
species of this family (Cerittindse) found in the Philippines.

Most of the individuals are very small. All are used as food.

One species called suso, Potomides sulcatus Born (Plate II, fig.

13) , is often sold in the local market at 5 centavos per kilogram.

It is found in brackish water on a mud bottom. Perhaps the

most abundant species is one called susong-'puti or bayongon,

Cerithium rhizoporarum A. D. (Plate II, fig. 11), a shell about

5 centimeters in length. It is yellowish with dark lines. These

shells almost invariably have the tip broken off, and the tail of

the animal protruding. They are sold in the local market for

about 5 centavos per kilogram.

STROMBUS SHELLS.

The palagsi, Strombus canarium Linn. (Plate II, fig. 15), is

quite common in Manila Bay. It prefers shallow water and

a sandy bottom. It is used as food, selling for 6 centavos per

kilogram in the local markets. There are at least 30 species

of this family (Strombdse) found in the Philippines.

WHELK.

The alaunghuga, Melongena cochlidium Linn. (Plate I, fig.

7) , is 8 to 10 centimeters in length, deep chestnut in color, and

is very common in Manila Bay. The animal is used for food.

BLEEDING TOOTH SHELLS.

The family Neritidas (Plate II, fig. 14) is represented by a

great number of species which are very abundant in the Phil-

ippines. The local name is sihi. All are small shells usually

much striped or highly colored. The children of the natives

gather quantities of these animals for food. The species most

frequently seen in the local market is Neritina pennota Bonn,

which is picked up from shallow water along almost any beach

near Manila.
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FRESH-WATER MOLLUSKS.

The suso, black river-snail (Plate II, fig. 16), and the cohol,

green river-snail (Plate II, fig. 17), are apparently the only two
fresh-water mollusks (except Anodonta tenius) sold in the local

markets; however, these are quite abundant and sell for about

6 centavos per kilogram.

In addition to the shells named, there are other species of

mollusks which are only occasionally found in the Manila

market, but which are of considerable importance as food in

other islands of the Archipelago, such as the various species

of Murex (Muricidse), tritons (Tritonidae), spindle shells (Tus-

cidae), volutes (Volutidae), olives (Olividse), cones (Conidae),

helmet shells (Cassididse), turbin shells (Turbanidse), top shells

(Trochidse), and abolons (Haliotidse) . A complete list of these

species' together with an account of their habits, abundance,

times of breeding, methods of reproduction, and notes regard-

ing the possibilities of their culture would be a most desirable

and useful work.



ILLUSTRATIONS.

(From photographs by Charles Martin.)

Plate I.

—

Philippine Edible Mollusks.

Fig. 1. Talaban, ojstev {Ostrea orientalis Ch.)

.

2. Halaan, patayog, cabia, hard shell clam (Tapes Uterata Linn.).

3. Halaan, hard shell clam (Tapes virginal Linn.).

4. Calumismis, surf clam (Tapes striatus Chem.).
5. Saropsarop, sand clam (Circe undatina Linn.)

6. Lucan, little-neck clam (Cyrena suborbicularis Phil.).

7. Alaunghuga, whelk (Melongena cochlidium Linn.).

8. Sulib, fresh-water mussel (Anodonta tenius Lea).

9. Lutos, duck-bill clam (Anattna truncata Linn.).

10. Tehong, mussel (Modiola metealfei Hare.).

11. Balay, tongue clam (Lingula anatina Linn.).

Plate II.

—

Philippine Edible Mollusks.

Fig. 1. Tulla, small green clam (Psamynobia togata Slesh.).

2. Camotpusa, ridged sand clam (Circe gibbea Lk.).

3. Bototoy, rock clam (Cardiutn dule Linn.).

4. Butil, lesser ridged clam (Cryptogramma squamosa Linn.).

5. Alamis, minute sand clam (Dorax radians Lk.).

6. Kanturi, venus clam (Cardium donaciforme Speng).

7. Morans, waved venus clam (Venus alta Saw.).

8. Paros (Capsella elongata L.)

.

9. Paros, sunset shell (Tellina incerta Desh.).

10. Tikhan, razor clam (Solen gracilis Phil.).

11. Susong-puti, horn shell (Cerithium rhizoporarum A. D.).

12. Bangongon, horn shell (Telescopium telescopium Linn.).

13. Suso, horn shell (Potomides sulcatus Born.).

14. Sihi, bleeding tooth shell (Neritina pennota Bonn.).

15. Palagsi, strombus shell (Strombus canarium Linn.).

16. Suso, black river-snail (Helicidx)

.

17. Cohol, green river-snail (Helicidx)

.
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THH SUCCESSFUL TRANSFERENCE OF BLACK BASS TO
THE PHILIPPINE ISLANDS, WITH NOTES ON THE

TRANSPORTING OF LIVE FISH LONG
DISTANCES.

By Alvin Seale.

(From the flection of Fislierics, Biological Laboratory, lliircnii of Science,

Uanila, P. I.)

Ill April, 190';, I was authorized \)\ the Insular (lovemment to secure

and bring to the Philippine Islands a shipment of live large-moiithed

black bass [^licroptcru.s sahnoidcf (Lacepede)]. One hundred and

seventy-five fingerlings, ali\e and in .uood condition, were secured at

Folsom, California, upon the i)ayuient of a fee to the (Jalil'ornia State

Fish Commission. Permission was secured from the United States

Ai-niy Transport Service to ship the fish on the transport Slicnnan, and

the success of this enterprise was due largely to the intei'cst of hoili officers

and men of that ship.

A small motor, driven by tlic electric current of the ship, was

installed on the mess deck. An iron boiler, capacity •.'(!."! liters, was

secured from the transport as an air reservoir, and a •^mall air pump
was connected with the boiler. A system of rubber pipes conducted tlie

air from the boiler to the bottom of the cans in which the fish A\-ere carried

and by working the motor only a short time sufficient air could lie pumped

into the reservoir to circulate through each can for four hours, the

advantage of the reservoir being to maintain an even [iressure and

allow the air to cool. By means of a pipe, cold water could be kept

running over the reservoir, which was also arranged so that ice could

easily be packed around it.^ The end of each of the rubber pipes leading

' A system of cold-water coils inside the reservoir would pei'liaps be a better,

but more expensive method.
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into the cans was drawn to a vcj-y minute point so that the air simply

bubbled up through the Matci' in a veiy small stream. (S^c fig. 1.)

Fig. 1.

—

Apparatus Used in Transporting Black Bass to the Philippine Islands.

When everything was ready, the fish were placed in si.\ .']8-liter milk

cans whieli had previously been scalded and cleaned; about twenty-nine

fish being allotted to eacb can. The temperature of the Spring A'alley

water in which the fish slniied wa> 11°; that of the air, l(i' : and of the

sea-water, 14°

"We sailed from San Francisco April •"), 1!)(IT. The next morning,

while washing down decks, a sailor carelessly alloA\cd some salt water

to run into one can and fourteen of the fish therein were dead before

we discovcied the cause. IIowc\er, not another fish was lost until we

reached Honolulu. The second day out, food in the fonu of hard-

boiled eggs, was offered the fish, but they would not eat. In the mean-

time the teni])cratiiie of the water in the cans had been increased

gradually to '31°, the air was '.^(i", and the sea water ->o° .5.

AVhen the transport coaled at Honolulu, despite all efforts to prevent it,

more or less coal dust sifted into the cans, and six fish died during the

two days' stay at that jKH-t. The remaining fish were alive when fl-e

reached ilanila, Alay 4, Iwonty-eight days after starting from San
Francisco.

"When we were two days out from Honolulu the fish began to eat.

They were fed on chopped crabs secured from the cold storage on the ship.

1'hey wcr(.' given a small amount of food once a day, and they ate greedily.

Shrimps were substituted occasionally for crabs.

A large pailful of water \\'as taken from each can every day and
replaced by one of fresh water from the ship's reservoir. On every

third day each can, after the fish were poured into another, \\as thor-

oughly cleaned and scalded in order to prevent the growth of fungus;
and every morning and e\euing the excreta and refuse in the bottom
of the cans were siphoned out with a rubber pijie IS millimeters in

diameter. After leaving Honolulu the temperature of the \vatcr in
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the cans wiis kept at about '.'1° until within two days ol' Manila, wlion

it was inereascil gradnallv to V\')°. When we arrived in Manila the

temperature of the water in the cans was 23°, that of the air was '.'0°,

and of the sea water 28°.

The Hsh had to bo (ransported froni Manila to Daj^-iipan by rail, a

distance oT 193 kilometers, and thence 12(1 kilonicti'i's overland lo

Bagnio, a mountain town in the Province of Benguet. This was the

most diificiilt part of the trip, but it was accomplislied in two days,

with the loss of lint one lish. The temperature of the \\ater was lowered

considerably during the last stages of the trip to Baguio, at which

place the fish were planted in three distinct spots: One lot in the small

lake near the Hotel Pines, another in a deep pool in the Trinidad River,

and a third in the large "Jh'inidad Lake. (See diagram, tig. Xo. 2.)

In December, 1909, I visited the ijlaces where these fish had been

planted, and found that those placed in the small lake near the Hotel

Pines had escaped early in the year; nothing was seen or Iieard of those

planted in Trinidad River, but a tale Avas current of the capture of

some large fish )jy the natives. The bass planted in Trinidad Lake

had flourished and multiplied exceedingly well. A short trial with a

fly gave sufiicient proof that the lake was well stocked, as not only one

of the miginal tish, but also one of tlie offspring was hooked; the latter

(see Plate I) was 1!)() millimeters long and the parent fish was almost

twice this length.

During February of tbe past year the small ai'tilicial lake in front

of the Hotel Pines at Baguio was transformed into a good spawning

p)oncl by raising its walls, putting in concrete gates, and adding several

loads of gravel for spawning beds. Twehe large bass caught in Tri-

nidad Lake with a fly honk were transferred t(j this bi'eediag pond on

February 23. By May 4 they had sjiawncd and there were hundreds

of young bass in the pond, many of these have since been planted in

other places, and some large bass were placed in ( dayman Lake at Los

Baiios, Laguna Province. It is now an assured fact that people who live

far inland may have this most desirable addition to their diet, and for

those who care for it there is the pleasure and excitement of angling for

this noble game fish.

TKANSI-'EREING .VIOS(;DITO-EATING FLSir.

In the year 190-5 I was authorized by the Government of the Hawaiian

Islands to secure and bring to Honolulu a shijiment of live top minnoAvs,

Fundulus li.Herochius (Linn.)^ Gcuiihiishi. affinU (B. & G.) and M/iIlieiicsid

latipinna La S. to assist in ridding that place of the jiest of mosquitoes.

These fishes belong to the family Poecilnda' and are found in the southern

United States. They feed almost exclusively on the eggs and young of

the mosquito. Fifteen hundred dollars United States currency was



SEALE.

Pig. 2.

—

Diagram of Bagoto and Vicinity, Showing Location of Bass Ponds.
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provided by the Territorial legislature for tliis venture. Tlie fisli were-

secured at Seabrools:, Texas, and two weeks were spent in experimenting
on conditions under which they could be transported through this long
distance. It was proved that they could not successfully be iced and
carried at a low temperature, a method which is usually most satisfactory,

but that at a temperature of 23° they could be kept in ordinary milk
cans with but little trouble.

On September 4, 1905, I left Seabrook, Texas, for Honolulu, with
six 38-liter milk cans and 75 top minnows in each can. By adhering
to the following routine, but little difficulty was experienced in the

transportation of the fish. At 8 o'clock in the morning the fish were
fed sparingly on prepared fish food, finely ground liver or hard-boiled

eggs ;- at 9.30 half the water in each can ^vas siphoned from the bottom,

thus cleaning out the can and removing all uneaten food and excre-

ment, and an equal amount of fresh water was added. At noon, all

the cans were aerated by means of a large bicycle, pump, a sponge

being tied over the hose to separate the air into Aire particles. At
4 o'clock in the afternoon 8 liters of water were siphoned from the

bottom of the cans and fresh water added; and late in the evening

the cans were again aerated. At each place where the water was changed

it was first tested by placing two fresh fish in a bucket containing the

new water at the proper temperature.

Twelve fish died between Galveston, Texas, and San Francisco, Cali-

fornia, and fifteen between San Francisco and Honolulu. I landed in

Honolulu from the steamship Alameda on September 15, 1905, after a

twelve days' trip from Texas. Only 27 of the 450 fish were lost. They

were in good condition when they arri\'ed and were at once transplanted

to small breeding ponds which had already been prepared for them,

and they at once began work on the mosquito larvas. There was but

0.56° difference between the natural temperature of tire water at Sea-

brook and that at Honolulu.

At the present time, these fish have multiplied to such an extent that

there are now several hundred thousand of them and they have been

distributed to all the large islands and have very perceptibly diminished

the mosquito pest, as is evidence by the following statement quoted

from a letter from the governor of Hawaii written on May 23, 1910

:

* * * I am glad to state that top minnows have been a decided success

here. They were introduced, I believe, about six years or so ago, and have been

placed in all the different districts of this island and in a number of places on

the other islands. They have multiplied rapidly and the streams and ponds

about Honolulu are full of them. I understand that in some cases where ponds

have swarmed with the larvse of mosquitoes, the top minnows have entirely

cleaned them out within a few days after their introduction. At Waimanalo,

on this island, where mosquitoes were usually plentiful, there are now scarcely

' It would be better to feed every third day.
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any, owing to the introduction of tliis iish. One dillieiilty has liren experienced,

and that is that the natives and (1iine.se catch them in eonsideiable quantities

to cut and for bait.

As a ri'sult of 1113' experience in eari'uiif;- live fi.'-Ji ;;Ti'at distances, I

have found that there are three important tilings which must not be

lost si^^hL of. first, ch'anliness. All ea.ns in which the fisli are trans-

ported must be eleaneil tlinroiif^'lily at least every third day with hot

\\'ater; lliis pi'(.'\ciits the L;•|(l^^tlL of fungus. Tln' water in the cans

must always be pure and the e.xereiuent and uneaten food must be

siphoned out each day. The fish must iiever be touched with the hands.

Second, lempcrature. Alime all else a sudden change in the tempera-

ture of the water must be a\(iide(l; it must ne\ei- lie changed all at

onee^ but the i'resli water must gradually lie laixed with that in which

the fish already are. It shonld take at least se-vcjal hours to lower the

temperature one or even one-half degree. Third, vigUancc. Success

in this Mork is attained only at the cost of eternal vigilance, >\MTien

the fish are suffering from anv' cause whatsoe\e)', they come to the top

of the can continually and only by constant care and watching can

the jDroper remedy be Icamecl.



ILLUSTRATIONS.

Plate I.

Large-mounted l>lack liass
|
.Microplerus salmoides (Lacgpfede)] from Trinidad

Lake. Baguio, Beiiaiiel.

TEXT FrCURES.

Fig. 1. Apparat,u.s u^od in tran-iporting black bass to the Philippine Islands.

(a) Thri'c'-fiiiirth liorscpower electric motor.

(i) Air pump.

(c) Air supi)lying pipe to reservoir.

{d) Air supplying pipe from reservoir.

(e) 26.5-liter air rrsei-voir (old iron hot-water boiler).

(/) Box for holding ice.

{g) 3S-liter milk-can containing fiKli.

(/!) Safety valve.

(i) Pressure indicator.

Fig. '2. Diagram of Haguio and vicinity, showing location of bass ponds.
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EDITORIAL.

SOME POISONOUS PHILIPPINE FISHES.

The following letters serve to call our attention to the fact

that death resulting from eating certain species of fish is of

occasional occurrence in the Philippine Islands.

Sib: I have the honor to send you a bottle containing a small specimen
of the poisonous fish known among the Moros as tinga-tinga and among the

Filipinos as botete. This is the first specimen I have been able to get

since the last case of poisoning which resulted in the death of a little

girl and the narrow escape of several members of the family. The first

effect after eating the fish is a dizziness and sickness at the stomach, but

if the latter does not occur at once the victim, if he yields to his inclination

and lies down and sleeps, will soon be aroused, vomit and soon expires.

There have been so many fatalities among the Moros on account of eating

the tinga-tinga that the people are careful. They say that if the head of

the fish is cut off at once and the entrails removed the fish may be cooked

and eaten.

In the case of the fatality to which reference is made, the woman who
cooked the fish knew of its dangerous character, but thought she had

taken all necessary precautions. The little girl, a visitor in the house, ate

of the fish, was seized with the dizziness, and leaving the meal, lay down
and slept a short time, when she was seized with an attack of vomiting

and died in a few moments. All members of the family were seized with

the well-known effects and vomited all night. These eventually recovered.

We have another poisonous fish in these waters and its use is as equally

dangerous as the tinga-tinga. It is called in the Moro "loco.''

(Signed.) Samuel D. Crawford,

Governor of Basilan.

Sir: I have the honor to inform you that at the sitio of Kamaya in

this municipality^ several cases of poisoning caused by a fish commonly

known as "botete" have occurred, the victims being Roque Noruega, Lorenzo

Noruega, Genoveva Noruega, Ciriaco Noruega, Petra Sales, Fernando

Noruega, Matias Noruega, Proceso Usenas, Antonio Tamora, Amada Use-

rias, Pomposa Usenas, Carmen Usenas, and Francisco Villarin. These

persons, without any thought of evil, ate of the fish mentioned yesterday
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afternoon between 5 and 6 o'clock, and from the effects thereof the

youth Fernando Noruega died last night between 11 and 12, and the

boy Matias Noruega this afternoon between 2 and 3 o'clock. Petra Sales

is in a very serious condition.

All survivors have been given the necessary aid and treatment by the

physician in charge of the quarantine station.

(Signed.) Valentin Semilla,

Municipal President.

December 11, 1911.

The fish called tinga-tinga or hotete in the above communica-

tions is the black-spotted puffer, Spheroidcs sceleratus (Forster)

(Fig. 1). It belongs to the family Tetraodontidse. There are

14 species of this family found in the Philippines; all of them

r«rs:.-

Fig. 1. "Tinga-tinga" or "botete."

are supposed to secrete a specific poisonous alkaloid which gives

rise to gastric trouble of a very serious nature when taken into

the stomach of man.
These fishes are common all over the tropical Pacific; they

are usually found in shallow water, and under ordinary con-

ditions are sluggish in their movements. When one is captured,

it distends its stomach until it resembles a ball. Their color is

usually white below, with black dots, stripes, or bands on the

sides and back. In length they range from 2 to 20 centimeters.

The fish called "loco" in the first letter belongs to the

family Diodontidse, or porcupine fish, called hotiting laot in

Tagalog. There are 3 species of this family found in Philippine

waters, all believed to be poisonous.

In addition to the above, there are 7 species of Balistidas, or

trigger fishes, called papaco, and 10 species of Monacanthidse,

or file fishes, called pacol, which should be regarded with grave
suspicion.

There is very little danger of an American or European
eating any of these fishes, as their appearance and smell are

offensive, and they are too small to be desirable for the table.
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Nearly all the natives of the Islands know that these fishes are

poisonous, but either because of the peculiar flavor, or because

of the ease vi^ith v^^hich they are caught, the fish are often eaten,

and usually v^^ith deplorable results.

The treatment of a person vs^ho has eaten poisonous fish is

promptly to empty the stomach of the patient with an emetic,

such as tepid salt water or mustard. Then a stimulant such

as whisky or vino should be given. In case of collapse, artificial

breathing should be employed.

Alvin Seale.





DESCRIPTIONS OF FOUR NEW SPECIES OF FISHES FROM
BANTAYAN ISLAND, PHILIPPINE ARCHIPELAGO.

By Alvin Seale.

(From the Section of Fiahciies, Biological Laboratory, Bureau of Science, Manila,

P. I.)

Chaetodon carens Seale, sp. nov.

Head 3.10; depth 1.75; eye 2.S(> in head; snout 3.'i5; interorbital 3;

dorsal XIII, 'il; anal III, 17; scales 7-38-20, the scales are larger on

middle of sides; maxillary 4.60 in head, its distal end iinder nostril.

Bod}' slighth- more elongate than is usual in this genus, strongly com-

pressed, length of caudal peduncle 1.10 in its depth. Head of moderate

size, characterized by the large eye, and short pointed snout ; profile from

tip of snout to origin of dorsal rornis an angle of about 4-j°, the line

from tip of snout to nuchal region is straight, sliglitly concave on the

shoulder; the depth of the fish at origin of dorsal 1.7.") in length to end

of vertebra ; origin of soft dorsal and origin of anal about on line.

Mouth small; teeth brush-like in several rows, slightly projecting; gill

openings wide, being carried forward to below eye ; nostrils small, close

together, in front of e\i; ; gill ralcers i'ow, short and weak ; dorsal spines

rather long and saber-like, the third, fourth, and fifth the longest, the

fourth 1.30 in head ; dorsal and anal rounded ; the origin of anal midway

between middle oF opercle and end of caudal \'e]-tebra; tlie second anal

spine is the strongest and equal in length to the third spine, its lejigth

1.50 in head; origin of ventrals midway between origin of anal and

middle of cheeks, its tip extending slightly past anal pore; pectorals 1.10

in head.

Color in alcohol sepia-brown; no ocular band; nuchal region and

top of head slightly darker, being a clove-brown; a wide black band on

middle of spinous dorsal extends back and occupies almost the entire

anal, except a narrow white tip and a small portion at the base of the

anal spines; caudal yellow with a slight dusky wash on its posterior third;

ventral brown with some indistinct yellowish blotches
;
pectorals )'ellowish

white.

Type, Xo. G173 in collection of Bureau of Science, from Bantayan

Island, P. T. Length, 108 millimeters.
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Chsetodon adiergastos Seale, .sp. nov.

Head 3 ; depth at middle of dorsal 1.30 ; eye 3 in head ; snout 3

;

interorbital 3; dorsal XII, 26; anal III, 21; scales 4-31-14; maxillary

4, its tip below nostril. Body short, deep, and strongly compressed;

scales large on sides, small on head, soft dorsal, anal, and base of caudal.

Head small, the profile steep, concave; snout small and pointed, its

length about equal to width of eye; mouth small; teeth setiform, in

several rows in each jaw, somewhat curved and projecting; nostrils small,

close together and in front of eye; interorbital space slightly convex;

gill openings large, being carried, forward to below middle of eye ;
gill

rakers few, short and weak; dorsal spines short and strong, the middle

ones the longest, about 1.80 in head; soft dorsal rounded, similar to

anal; origin of anal midway between anterior margin of eye and tip of

caudal, the second anal spine strong and equal in length to the third

which is slim; caudal truncate, its length 1.75 in head; ventrals midway
between middle of cheek and origin of anal, the tip extending beyond the

anal pore, the axil with an elongate scale; pectorals slightly less than

head. Lateral line arched and -high, ending at posterior angle of dorsal.

Color in alcohol is yellowish with numerous oblique brown lines ex-

tending down and forward over the entire side, each line marking the

center of a row of scales, a jet-black ocular band of greater width than

eye, the band not uniting above with its fellow, and its lower margin

ending on the suboperculum. This band is very distinct and sharply

defined, and is without marginal white borders, although the opercles and

chin are almost white. On the shoulder midway between the fijst dorsal

spine and the interorbital space is a small black saddle, not connected

with the ocular band. Snout yellow, unmarked; soft dorsal and anal

brown, with dark tips which have a rather narrow ' band across the

posterior yellowish white area, basal third of fin brown; ventrals yellow-

ish with some very indistinct darker blotches; pectorals yellowish.

Type, No. 5800 in collection of Bureau of Science, from Bantayan

Island, P. I. Length,, 116 millimeters. Also cotype No. 5791, length

111 millimeters.

This species is related to C flavirostris Giinther, but lacks the wide,

dusky band from dorsal to anal which characterizes that species. Our
species is more distinctly striped than C. xanthurins Bleeker. It differs

also in having a wide ocular band and in being distinctly striped, the

stripes running obliquely forward over the entire sides. It also has

no "broad yellow band occupying the posterior part of the body," and
neither the ocular band nor the saddle is bordered by a white line.

Amblygobius insignis Seale, sp. nov.

Head 3.60; depth 4.70; eye 4 in head; snout 4.10; maxillary 2.50;

interorbital less than width of pupil ; dorsal VI, 13 ; anal 13 ; scales 60-70
in lateral series. Head naked; no barbules; no serri. Teeth in two
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or more rows witli an outer row of enlarged lurved canines in the anterior

part of each jaw. Tongue rounded, not adnate to floor of mouth. Head
rounded, angle of mouth under anterior third of eye.

Body oblong compressed; depth of caudal peduncle 2.30 in head; its

length 1.75 in head. Xo hair-like filaments at upper part of pectorals.

Origin of dorsal fin midway between tip of snout and base of sixth

dorsal ray, the second, third and fourth dorsal spines slightly elongate,

the second spine the longest, being almost equal to head; anal similar

to soft dorsal, its longest ray 2.10 in head, its origin ixnder the second
ray of soft dorsal, its posterior rays not reaching to caudal; caudal

rounded, 1.10 in head; ventrals fully united, their origin midway be-

tween tip of snout and origin of anal, their length 1.25 in head, their

tips not reaching to anal opening; pectorals 1.10 in head.

The color markings of this species are very striking and character-

istic, the posterior half of the body being covered with oblique bands
of brown alternating with yellowish. These rim downward and back-

ward at an angle of about 70°; the yellow bands are slightly less in

width; below the spinous dorsal they are broken up. The coloring of

the belly is lighter, with about six narjow white lines which extend

entirely around the belly and nearly to the median line on sides. Two
oblique narrow dusky lines extend forward across cheeks and around
the throat, the anterior one just back of angle of jaw ; some small black

dots scattered over head and shoulders; about three Aery indistinct

darker -bands over nuchal region. S])inous dorsal yellowisli with a

dilsky stripe near the margin and some dusky punctulations at base,

soft dorsal with the alternating brown and yellowish bands of body

extending into the fin and forming the markings; caudal grayish with

indistinct yellowish vertical lines; some black dots on upper portion

of fin; anal yellowish, the distal half black in which color are small

scattered 3fellow dots; ventrals grayish, with a dusky wash on the pos-

terior portion of the interior; pectorals yellowish, slightly darker at base.

Type, Xo. 5779 in collection of Bureau of Science, from Bantayan

Island, P. I. Length, 58 millimeters. One specimen.

Amia griffini Seale, sp. nov.

Head 2.50 (including opercular flap) ; depth 2.35; eye 3.10 in head;

snout 4.50; interorbital space 4; dorsal VII, 19; anal II, 8; scales

2-26-7; lateral line complete; two rows of scales on cheeks; posterior

limb only of preopercle serrated. jMouth large, oblique, the maxillary

ending under middle of eye; minute teeth in jaws, vomer and palatines;

gill rakers rather long and strong, 15 on lower arch; gill openings large,

being carried forward to below anterior third of eye.

Body oblong, compressed, the depth appearing greater than is usual

in members of this genus; depth of caudal peduncle 1.25 in its length.

Head deep and pointed, the profile almost straight; fins long, the soft
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dorsal with the three anterior rays elongate, greater than length of

head; first dorsal spine very minute, the second 1.30 in eye, the third

and fourth the longest, 1.85 in head; origin of anal .midway between

base of caudal and posterior margin of eye, its second spine equal to

width of orbit, its longest ray 1.75 in head; origin of ventrals on a line

with origin of first dorsal, its rays reaching anal spines, its length 1.30

in head; pectorals 1.50 in head.

General color in alcohol mars-brown; yellow on belly; margins of the

scales on sides above belly are shaded with minute brown dots. There

is a very indistinct indication of five or six narrow dark stripes on the

middle of the rows of scales anteriorly, scarcely to be distinguished in

the cotypes ; no marking on head ; a brownish blotch on base of pectorals

;

a small black dot on base of caudal just above the lateral line, one of

the cotypes is without dot. Dorsal fin grayish, the spinous dorsal

slightly darker on margin; caudal yellowish, the margin grayish; anal

yellowish at base shading into grayish on outer half; ventrals yellowish,

their margins grayish ; pectorals yellowish.

Type, ISTo. .5701 in collection Bureau of Sidence, from Bantayan

[sland, P. I. Length, 125 millimeters. Cotypes, Xos. 5(]9G and 5698,

from same locality. Length, 124 and 135 millimeter?.

Xamed in honor of Dr. L. E. Griffin, the collector.



ILLUSTRATIONS.

Plate I.

Fig. 1. Chatodon rarciis Seale.

2. Chcetodon adiergastos Seale.

Plate II.

Fig. I. Amhlygohhis insignis Seale,

2. Amia grifpni Seale.
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FISHES OF BORNEO, WITH DESCRIPTIONS OF FOUR
NEW SPECIES.

Bv Alvix Seale.

(From the Section nj Fisltfrics, Biological Laboratory, Bun-uii of Hcicnce,

Manila, P. I.)

The following collection of fishes was secured hy me at Sandakan,

British Xorth Borneo, Fehniary ]() to 14, 190S. Of the one hundred

and seventeen species, ninet}--one were connnon to Borneo and the Phil-

ippines. l\\-enly-six only were recorded froni Borneo and not from the

Philippines. The method of measurement is the same as that used by

Jordan and Evei'mann.^ The color markings i-ccni-ded are all from

specimens which ha\c been two years in alcohol.

Family C.VECILVHIID.K. Shark>.

Charcharias borneensis Soale, sp. nov. Plate I.

Head -1; deptli .").!; eye (i.."i() in licad ; sudul but sliglitly less than

interorbital ; middle of eye exactly midway lietween tip of snout and

second gill arch; no spicules; nostrils considerably nearer mouth than

to tip of snout; lengtli of under jaw l.(iO in snout; width of mouth at

angle 1.2.i in snout; five gill arches, the ])osterior ones above l)ase of

pectorals. Teeth all oblique in two ro«s at least ^ on each side; all

with swollen bases ; tltose of the upper jaw have one large sharp point

and three smaller jxiints on the inner side, the longest about one-third

the size of the large point ; these graduate in size, both the large and

small points are denticulate. Each tooth of the under jaw consists of

a single, smooth, shar]) point on a s\i-ollen base. I was unable to detrct

any denticitlations on the lower teeth. (Sec Plate I, figs. ;! and 4).

The origin of the ventral is located posteriorly to the pectorals by a

distance one-tliird greater tlian the eye, tlie fin being midway between the

tip of snout and the middle of the base of the second dorsal; height of

dorsal ].."jO in head, its base l.T.) in its height; origin of secund dorsal

midway between tip of caudal and fourth gill opening ; height of second

^ Bull. n. S. Xal. I/h.v. (1S!)(1), 47, pt. 1, ix.

2f>3
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dorsal about i'(|ual to its base; caudal with two notches, its length one-

third greater than head; a distinct pit at base of caudal both above and

below; origin of anal midway between origin of ventrals and origin of

caudal, being directly below the pecnud dorsal; origin of \'entrals midway

between under part o[ caudal and anterior gill opening; length of outer

margin of pectorals 1.10 in head, the inner margin '^.60 in outer, the

posterior margin concave.

Color 11 alcohol uniform pale drab aljove, yellow below; fins uniform

with coloring of body, except the second dorsal which has its upper

two-thirds black.

This species in appearance resembles (J. dussum.icri (A"al.), but the

location of the fins and the form of the teeth are different. This is also

true of C. aciihis (Riippell) whicli it also jescmbles.

Type, Xo. 3720 in the collection of the Bureau of Science, from

Sandakan, Borneo. Length, 312 millimeters.
^

Family DASYATID^. Sting I!ays,

Dasyatis kuhli (Miiller and Henle).

Color blown a))o\e, with large round blue spots; belly yellowish-white.

No. 2503 ; disk 140 millimeters in diameter.

A common sting ray of Borneo, used as food ; also found in the Philip-

pines.

Family CLUPEID.E. Herrings.

Ilisha xanthoptera lileeker.

Head 4.25, measured to tip of upper jaw; eye 3.^5; adipose eyelid well

developed; snout o.S'); depth 3.85; scutes strong, 7 on gular region and

2T on belly, a total of 34; dorsal 17; anal 40; villiform teeth on palatines

and minute teeth in each jaw; none mi vomer. Origin of anal below

posterior rays of dorsal.

Color silver bluish from above; a dusky blotch On upper anterior part

of opercle, and another posterior to upper portion of opercle ; tip of jaws

dusky. No. 2713 ; length, 370 millimeters.

A food-fish of Borneo, not recorded from the Philippines.

Family SYN0D(_)N'1^I1).F. Lizard-fishes.

Saurida tumbil (Bleeker).

This specimen agre(_!s with Bleeker's - description and figure. It is

common in Borneo and used as food. It has not been recorded from the

Philippines. No. 2.^i87; length, 195 millimeters.

^ Atlas' Ichthyologique (1866-1S72), 6, 155, pi. 277, fig. 4.
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Family MUR/ENEMOCIDiE. P>ls.

Muraenesox cinereus (Forskai).

Color drab-brown above, paler below. I'he lateral line very distinct;

fins yellowish, the tips of dorsal and anal black, these fins becoming
entirely dusky near and at end of caudal. Snout long; teeth large, the

vomerine teeth with cusps on each side. jSTos. 2498, 2r>00; length 490 to

556 millimeters.

A fish of considerable food importance in Borneo; also recorded from
the Philippines.

Family CYPEINIDJ5. Minnows.

Barbus elongatus Seale, sp. nov. Plate II, fig. 1.

Head 4: depth 3.1; dorsal 13; anal 8; scales r,-'ri (to end of caudal

verteliia)—t; the lateral line cnr\es down to a little below the median
line of side-;, then up to middle of base of caudal; eye 3.75 in head;

snout 4; interorbital 2.70; ma.xillary scarcely reaching to anterior margin
of eye; two maxillary barbules on each side, the longest 2 in head;

pectorals about equal to head; ventrals 1.15 in head. No teeth except

pharyngeals which are 4-3-2, the larger ones slightly hooked and each

with a small shoulder.

Body oblong, compressed, the outline between origin of dorsal and

tip of snout somewhat gibbous and with a concave ai-ea. above the eye;

caudal peduncle rather long and slim, its depth being 1.75 in its length;

origin of dorsal midway between tip of snout and end of caudal vertebra,

the second large ray enlarged and serrated on its upper two-thirds ; the

enlarged hard portion equal to distance from middle of eye to end of

opercles; origin of anal much nearer origin of ventrals than the end of

caudal vertebra, longest anal ray 1.70 in head; origin of ventrals midway

between origin of anal and posterior margin of opercl es ; caudal deeply

emarginate, its length greater than head. Gill openings restricted,

ending on a line with angle of preopercle. Gill rakers small, rather

sharp pointed, about 9 on lower arch.

Body entirely covered with large smooth scales which have 4 to M

striate lines; tubes of lateral line unbranched ; ventral with axillary

scale ; scaly sheaths to dorsal and anal ; head entirely naked.

Color silvery with a slight shade of yellowish ; four round black spots

on middle line of sides, one at base of caudal, one at origin of lateral

line, two on the lateral line near the middle. A black spot at origin of

anal. TJpjjcr rays of doi-sal, anal, and caudal, dusky.

This species is nearly related to Barivs ivis Seale from Balabac Island,

from which it is ^easily distinguished by its more elongated form, long

caudal peduncle, the more anterior location of the anal, and the less

distance between the anal and ventrals. This spcries also has a larger e3'e.
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Type, X". '.^Vk; ]n the collirtion of the Bui'eau of Seience, fi'om

Sandakan, Borneo. Leiiglli so millimeters.

Family SILUKID.K. Catfislies.

Arius sagor Hamilton.

IJex,nK,ualichthys sundaicns Blinker, Atlas lehtli. (lS(i2i, 2, 26, pi. l._.

P,leeker^ gives an exeelleul %ure of this species. It is easily

reeognized bv the ban.le.l appearanee of the nj.per half of the body.

These bands' extend down to, or slightly below, the single lateral line

and are evident even in speeimens which ha^e been long in alcohol.

The young do not sliow the bamleil markings.

There are four patches of teeth on the palatine, st'parated by inter-

spaces. The bony shield at base of dorsal spine is separated from the

head shield. -Xo. 5497: length, iili) millimeters; Xos. 24:57, 24G2 and

2."lis ; length, 115 to 13.") millimeters, young.

The speeies is regarded as an excellent food-lisli and is common m

the market of Sandakan. It has not been reported from the Philippines.

Tachysurus venosus (Ciivier and Valenciennes).

Ariiif: venosti.<: Bleeker, Atlas Iclith. (lS(i2), 2, 33, pi. 54, fig. 1.

(iravish with a siher\- ^vasll; the fins have a slightly darker siiade;

under parts white. Xos. 2r.l4 and y(i25 ; lengih, 13:. to 170 millimeters.

Characterized by an almost smooth head. Two triangular shaped

areas of villiform teeth on the palate. A common food fish of Borneo.

This s]iecies is recorded by C'uvier and A'allenciennes from ^[anila.

Arius argyropleuron (Kuhl and Van IlasKolt).

Grayish with a yellowish wash; yellowisli white below. Xo. -'(iS^;

length, 145 millimeters.

Characterized by tlie ovate maxillary ]ialcli of granular teeth, the

elongate snout, and the dusky, adiiM.se fin. A food fish of Borneo, not

reported from the Philippines.

Family PLOTOSID.K. Sea Catfishes.

Plotus anguillaris (Bloch.).

(]olor dral)-gi'av; three longitudinal white stripes on each side from

tip of head to tip of tail; fins all washed with slate-gray, darker at

extremities; chin, belly, and threat yelhnvish cream. Xos. -'(iSS, 2446,

2G77, 2655; length, KiO to 11»5 millimeters.

This species is regarded as a good fish, but owing to the stinging

wounds infiicted by its spines and because of its small size, it is not

often seen in the market. It is also common throughout the Philipp

'Atl. Ichth. (1862), 2, pi. XIV.

Dines
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ramily r.KI.( »N1]).K. Needlelislics.

Tylosurus strongylurus (Kuhl and \an ITiis.selt).

Hcail '.'.()(); eye ;> in iKisfoeiilar [lordon of head; ()i'i,t;in of \('iitra]s

midway lietween origin oi' |iee(oi-als and middle of base of anal. Nos.

-^'i.'iS and Jli9() ; length, •>,")() millimeters.

This species is easily distingiiislicd liy the round black spot on the

base of the rays of caudal.

.\ food-fish of Borneo: also recorded from the Philippines.

Tylosurus anulatus (Cav. and Val.).

Head l>
; eye 2 in postorhital portion of head; origin o[ ventrals

midway between end of I'audal vertebra and anterior margin of eve.

Color silvery, washed with brownish above; pectorals, dorsal, caudal,

and anterior part of anal, dusky, Xos. 2667 and 271<S ; length, 290 to

.'ilHi millimeters.

.V food-fish of Borneo; also recorded from the Philip])inc^.

Family E.\( KirETIl >.K. Half-beaks and Flying-fishes.

Zenarchopterus buffonis Ciiv. and Val.

Head 4; depth (i ; eye ].."i() in postorhital portion of head; snout 2 in

head; interorbitaJ space cunsidei-ably greater than eye; dorsal 11; anal

12; origin of ventrals niidwa\ between tip of caudal and the posterior

margin of operele. Prolonged jiortion of under jaw beynnd the upper

3.1.") in head. Length from ])ostei'i(ir margin of ojierclc to tip of under

jaw mneh less than from posterior margin of opeiclc to end of caudal

vertebra. Xos. 2622, 2672, and 26!)!); length, 170 to 21.5 millimeters.

.V small brackish-water fish, dried and sold for food in considerable

numbers in Borneo ; also recordi'd from the Philippines.

Hemirhamphus gaimardi (Cuv. and A'al.).

Head 4.2.")
; depth 1.7.") in head ; exjio^ed umler jaw, beyond tlie upper,

1.75 in head; ventrals located midway between end of caudal vertebra

and anterior margin of eye; dorsal 15; anal 15; origin of dorsal \'eiy

slightly in advance of origin of anal; carrdal forked.

Color silvery, bluish abo\'e; a blue and a silver line along the side; tip

of do)-sal and posterior portion of caudal dusky. Xos. 2-17;!. 2640, 26(i4

and 2666; length, 145 to 195 millinidcrs.

.V food-fish of Borneo; also rccoided from the Pliilip|)incs.

Zenarchopterus dux Spate, .sp. iin\-. Plate 11. fig. i.

Head, from tip of upper jaw. 4 to end of caudal \erlebra; lower jaw,

bevond the upper, 3 to end of vei'tebra ; posterior margin of (i|)i'i'cle

midway between tip of biwi'r jaw and end of caudal vertclna ; dorsal 12 ;

anal 14, the 6th ray modified into an intromittent organ; scales in lateral

series 41, about 45 in lateral line, 6 in \"eriical sei'ics; eye :].75 in bead;
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snout 3.1; width of exposed iiiiper jaw equal to its length; origin of

anal midway between end of caudal vertebra and origin of ventrals, being

l)eIow fifth dorsal ray; length of ventrals 2.50 in head; length of

pectorals ';!.")() in head; caudal truncate, its length equal to distance

from posterior end of upper jaw to end of opercle; body covered with

smooth deciduous scales.

Color 3'ellowish with a silver stripe along side which is bordered above

with dark grei'n. A dusky M'ash on dorsal and caudal, the anal with a

distinct dusky blotch anteriorily.

Type, Ko. ^(l?'.) in the collection O'f the Bureau of Science, from

Sandakan, Borneo. Length, 1.50 millimeters.

Family ATHERINID.E. Sihcrsides.

Atherina forskalii Eupp.

Head 3.50; depth 4; eye 2.:'jO in head; interorbital about equal to eye;

dorsal V-10; anal I, 13; scales O'J in lateral series from enlarged scale

above opercle.

Common in Borneo and the Philippines.

Family il FC ILID.F. Midlets.

Mugil belanak Bleeker.

One specimen collected agrees with Bleeker's ' description and figure.

( Njlor yellowish with a slight brownish wash above; scales with slightly

darker centos, giving an indistinetl)^ striped appearance ; adipose eyelid

moderately developed; tip of maxillary exposed. (Jrigin of spinous

dorsal about midway between tip of snout and end of caudal vertebra

origin of ventrals midway Ijctwecn origin of anal and notch of preorbital

origin of anal very sligthly in advance of origin of dorsal. Xo. 34S1

length, 1T5 millimeters.

An important food-fish of Borneo; not I'cported from the Philippines.

Liza casruleomaculatus (LaoSpgde).

Color silvery, slightly bluish above; a black spot at up[)er axil of

pectorals; scales 38. Nos. 2559 and 2(i02; length, 120 millimeters.

A common and valuable food-fish of Borneo; also recorded from the

Pliilippines.

Family SPnYJJ.EjSriD.F. Barracudas.

Sphyraena toxeusa Forster.

Head 3.30; depth (i.50 ; eye 5.50; interorbital 4.75; scales 115.

Dusky a))ove; white below; all the fins more or less stained with gray.

No. 2736 ; length, 440 millimeters.

A valuable food-flsh of Borneo; not yet recorded from the Philippines.

' Java, 4, 337.



FISHES OF BORNEO. 2t)l)

Famil.y POLIN'KMID/E. Threadlins.

Polydactylus zophomus Jordan ami ]\Ic(!i-egor.

Five pectoral appendages, tlie loiii^vst not extending beyond middle
of pectoral; posterior hall' of dorsal black; a black spot at origin of

lateral line; peetorals shaded with ilusky punctTilations ; tip of ventrals

with a slight dusky wash; general color uniform silvery. Nos. 244H,

>&2-i, 2038, and 5USr ; length, !K) to 100 millimeters.

It is possible tbat P. zophoDius Jordan ct ;\lcGrregor is another synonym
for P. pleheim (Broussonet).

Polynemus tetradactylus Sliaw.

Four pectoral appendages, the longest of which extends to middle

length of ventrals; tips of fins, except ventrals, shaded with dusky.

Head 3.50; depth 3.1."). Geneial color silvery with slight brownish wash

above. Xo. 2489; length, 2G5 millimeters.

A common food-fish of Borneo ; also recorded from the Philippines.

Family SYlYGNATHID.E. Sea-horses.

Hippocampus kuda Bleeker.

A series of four specimens illustrates a considerable degree of variation

in this species due to age; tlie> older specimens are much less spinate

than the young ; a very decided change is seen in the coronet which in

the younger form is decidedly five-spined, but •(\ith advancing age tlie

front spines gradually atrophy, leaving a three-spined coronet.

The color \arics from yellowish-white in young to almost black in

adult; usually some five black s})ccks are di-^cernible; all show a more

or less banded appearance of the snout. Xos. 2 727, 27 28, 2720, and

2730; length, 100 to 140 millimeters.

This species is common in Borneo, and also has been taken at numerous

points in the Philippines.

Hippoca?npiis harhouri described by Jordan and liicliardson " from

Cuj'o Island is "doubtless this species.

Gasterotokeus biaculeatus Bloch.

Xos. 2731, 2732, 2733, 2734 and 2733; length, 20:) millimeters.

This species is used to a considerable extent in Cliina as medicine; it

is common in Borneo and all over the Pliilippines.

Family STROMATEIDiE. Butterfishes or PomtVets."

Stromateus cinereus (Bloch.).

Head 3.50; depth 1.50; eye 3.50 in head; snout 1.25 in eye; inter-

orbital 2 in head. Xo ventrals. Anterior i-ays of dorsal and anal

elongate.

''Bull. U. S. Bu. of Fisheries (1908), 27, 247.

« In Hongkong fishes of the family Stromateidm are called pomfrets.
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C'oldi- dull 3'elJow'ish^ some small dusky dots on sides of head and chin.

Xos. 24:i!i and •.>S!I4 ; length loO to 116 millimeters.

Used for food in Borneo; not yet recorded from the Philippines.

Family S('():\li:il(lI).E. :\laekerels.

Rastrelliger brachysomus (Bleeker).

Color dull blnish-gray above, silvery witli a yellowish wash below;

posterior margin of dorsal dusky, iins otliei'wise uniform; round dusky

spots at base of dorsal. Xos. '.'(MS, Vd W and -.'(I!)."); length 190 to 200

millimeters.

This species is easily distinguished by its gi-cat depth (3 in length),

its long gill rakers which project into the moulli maldng it look "as if

full of feathers." Scales behn>i- base of jiectorals slightly the largest.

This s])ecies is well described by Joi'dan and Dickerson.^

.V common food-fish of Borneo; also found in the Philippines.

Lactarius lactarius (Bloch and Schneider).

Head 2.8."); depth eijual to head; eye 3.30 in head; dorsal \'ni-I, 24;

anal III, 2(i ; scales about 60; a row of small teeth in jaws with two or

three enlarged canines. ^JV-eth on \'oiiier and palatine.

Color silvery, a very distinct opercular spot. r)orsals grayish at tii)S.

Xo. 2610; length, 100 millimeters.

Family CAIi.^XCID.F. Pampanos.

Caranx speciosus (ForskM).

This sjjccies is easily lecognized by its vellow color, with the alternating

wide and nan-n^- black bands o\er the body, the anterior one being

through the eye; the distinctness of th(>se strijies >eenis to vary a great

deal, but tliey are ne\cr entirely absent. I have seen \'ery old specimens

of 400 millimeters in length with the markings very distinct. Xos. 24.')S.

24(i."), and 2630; length. 8.5 to 2.50 millimeters.

Caranx sexfasciatus (Quoy and tTainiard).

Caranfiii.i rhabdotufi .Tenl<ins, Bull. U. S. Bu. Fisheries (1903), 23, pi. 1, in,3.

Cni-diij- seminoiiiiiiix Fowler, .Tonrn. ,-\cad. Nat. Soi. Philad. (1904), 12, 2d.

ser. 510, pi. 16.

Head 3.10; depth at origin of anal 2. .15 ; eye 3.75 in head; snout 3.50 ;

intororbital space 3.40; dorsal \'III-I, 21 ; anal II-l, 17 ; scales about 52

in cur\ed portions oi^ lateral line, and 30 scutes in the straight portion; the

line becomes si raight under the second soft ray of dorsal, the curved por-

' P7-0C. U. jS'. Kat. MtiH. (1908), 34, 603.
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tion is 1.4:5 ill the stniight, the deplli of tin' (.tirvc is ('(|ual In I lie lciigl:li of

snout; liieast tully scaled. Adipose eyelid ei)\eriiig' tlir ivis |i(isleriorly,

very slightly developed anteriorly, cheeks scali'd ; opercles naked except on

u]iper portion. Maxillar ending on a line with poslciior margin <il'

jnipil, its length ?.lt) in head. A single row ol' small sluir)i teclii in each

jaw with some slightly enlarged caiiiiies anteriorly; the np}ier JRw in

addition has hands of seliform teeth interiorly; tcctli on \ oiiicr, palatine,

and tongue.

Color silveiT, with golden i-cllec(ioiis. The young have ti\e dusky

vertical hands; tips of dorsals and caudal grayish, lius otherwise yellow.

A small opercular spot. Inner axil of peciorals dusky. .Yos. "MliD, "MS;-!.

i.")()7, and 2C>y.) ; length, 6G to "iiio millimeters.

An aliundant food-lish of Borneo; also coninion in the Philippines.

Caranx brevis Bleeker.

Head 4 to end of scutes; depth '>
; eye 3.50 in head; snout 3.50;

interorhital 3.50; maxillary y.SO, ending on a line with anterior margin

of pupil, dorsal VIII-I, "^l ; anal II-I, 11 : -t-t scutes in straight portion

of lateral line, the line strongly curved, hecoming straight under origin of

soft dorsal ; the curved ]3ortion ^:> in the straight ; depth of curve equal

to eye; depth of largest scute one-third less than width of eye. Breast

scaled; teeth small, in single series in each jaw; villiforni teeth on

vomer, palatine, and tongue.

Color gra\-ish-ljlue aho\-e, silvery with a yelhnv'ish wash helow ; a very

large and distinct opercular spot. Fins yellow, margin of soft dorsal

with a wash of gravish ; spinous dorsal grayish. Xos. -MCO, -.Mtil^, and

-'(146 ; length, 175 to '.^(iO millimeters.

A common food-fish of Borneo; also recorded from the Philippines.

Resemhles C. iiicijald-'iiiis Bleeker, hut the scutes arc of much less depth.

Caranx ira (Cuv. and Vat.).

Head 3.5(i; depth -2.55; eye 3.3(1 in head; snout 3.10; interorhital

equals c\c; maxillary -.^50, ending on a line with anterior margin of

pupil. Breast scaled; lateral line with lo\v- curve, hecomhig straight

under iith dorsal ray; scutes ;!«, straight jiortion of line 1.'35 in curved;

depth of curve less than eye; dorsal A"III-I, "23; anal II-I, 1!). Teeth

of upper jaw in two series, tiKJse of lower jaw in single series, villiform

teeth on vomer, palatines, and tongue.

Color silvery with a hluish tint aliove. Fins all yellowish-white, except

soft dorsal, which has the lohe very hlack, with a white tip, a very char-

acteristic marking for the species. Xos. 2013 and 2;3,S; length, 137

millimeters.

A common food-fish of Borneo; also recorded from Xcgros, Iloilo, and

^Manila, Philippine Islands.
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Citula armatus (Forakill).

Characterized by the peculiar shape, and the elongate ventral, dorsal,

and anal ; the ventrals extend beyond caudal ; the spinous dorsal is repre-

sented by six minute spines; scutes very 'small.

Color silver, with indistinct dusky bands; a more distinct band extends

through the eye. No. 2o-i5; length, 86 millimeters.

A common food-fish of Borneo; also found in the Philippines.

Scorn bero ides lysan (Forskai).

These specimens are silvery witli a bluish wash above; the fins

yellowish, the soft dorsal slightly grayish without distinct dusky blotch.

The species may be distinguished by the deep body, the short snout,

which is less than eye, and the long premaxillai'}', which is 1.50 in head,

ending posteriorly to eye.

Laif^e specimens lia\e the grayish blotches, like finger prints, 6-7 in

number, all above the lateral line, except the two anterior ones. Nos.

2ir,:), i'4S4, and 2506; length, 17S to 300 millimeters.

,V food-fish of some importance in Borneo; also recorded from the

Pliilippiiies. This species affords excellent sport with rod and reel.

Family TEICHIUEID.E. Cutlass-fislies.

Trichiurus haumela (I'orskAl) .

Head, from tip of upper jaw 6.S.\; eye 5.35 in head; snout 2.90;

interorbital 2.50 in snout.

(^olor silvery, tip of dorsal dusky. Anterior anal spines not enlarged.

A'o. 2()57 ; length, 33 I millimeters.

A common food-fish at Saiidakan; also found throughout the Phil-

ippines.

Family ]':Qr I'LID.E. Slip-mouths.

Gazza minuta (lilocli).

Head 3; depth 2; eye 2.50, lateral line complete; breast naked; rather

strong canine teeth in jaws.

Color silvery, with more or less bronzy reflections; some very indistinct

mottling showing on the hack in some sjiccimens; axil of jiectorals dusky;

tip of rloi'sal with very sliglit trace (jF dusky color; fins j'ellowish-white.

Nos. 2560, 2605, 2650, 2658, and 2757; length, 87 to 110 millimeters.

Important as a food-fish lieeause of its abundance. Pound also in the

Philippines.

Equula ruconia (Hamilton). .

Head 3.76; depth 1.50; eye 2.50 in head; lateral line incomplete.

('olor yellowish-brown above, with brownish bands and markings;

silvery below. Axil of pectoral dusky; some dusky dots on sides of
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thorax; a dark line from orbit to chin; tip of dorsal with a slight trace of
dusky color. Nos. 24G8, 3708, and 3781 ; length, 45 to 50 millimeters.
Common food-fish of Borneo; also found in the Philiiipines.

Leiognathus blochii I uv. and ^'al.

^

Head 3 : depth 2.1 ; eye I! in head
; snout 3 ; interorbital about 3 ; dorsal

A'lir, IG; anal III, 1 1-
; scales r^r, to end of caudal veriehra. A small

spine in front of orbit, lower margin of preu])ei-c]e serrated, mandible
moderately curved: length of median crest 2.60 in head, second dorsal
spine 2.50 in depth.

Color yellowish-brown aho\(.. siheiy below ; a black liand around tip of
snout: a dusky blotch on slioulder at end of nuchal spine; numerous
vertical or undulating lines o\cr back. Inner axil of pectoral black;
some dusky coloring on inside of gill openings. Day* gives a good
figure of this species, althougli in our specimens the dusky saddle on
shoulder is not so distinct. Nos 2o5iJ, 2(544, 2002, 2711, 274S, and
27."')0: length. W< to 100 millimeters.

A comniiin food-fish of Borneo; also recorded from the Philippines.

Leiognathus caballa (C'uv. and Val.).

Head 3; depth 1.55; eye 2.70 in head; dorsal A'lII, 16; anal III, 14;
second dorsal spine 2.80; breast naked; lateral line complete; superorbital

edge serrated; nuchal spine 1.75 in head.

Color grayish-silvery above, with numerous fine vertical lines over back
down to near median line of sides; no black on the fins, whicli are

yellowish-white. Kos. 2403, 2515, 2521), and 2551; length, TO to 110

millimeters.

Leiognathus cdentuJus Bloch and L. dnssuniicri Cuv. and A"al. both

have the Ijreast fully scaled and are probably synonymous ; they certainly

are not the above species which has the breast naked.

Leiognathus splendens (Cuvier).

Head 3.10; depth 1.75; eye 2.50 in head; snout 3 in head; interorbital

2.60; first dorsal spine 2.50 in depth of fish; nuchal crest 1.85 in head;

orbital serrated; two distinct spines in front of eye on each side; breast

fully and distinctly scaled.

Color silvery, darker above, with some irregular vertical markings

scarcely showing, and entirely obsolete in some specimens. A distinct

dusky blotch on upper portion of spinous dorsal. Axil of pectoral dusky

;

end of snout dusky; some duslcy markings at tip of anal. Nos. 25 43,

2690, 2737; length, 65 to 89 millimeters.

A food-fish of importance because very abundant. Also found through-

out the Philippines.

'Fishes of India (187K), 241, pi. 52, fig. 5.
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Family A i'()( lONKiriTIIYIDJ^]. Cnnlinal Fishes.

Amia hyalosoma Bleeker.

Color } (.:llo^\ish, a lar^e blai-k spot on Ijasc of anal ; blai'k between

anterior doisal spines. ^;os. 2()()S and "Jli'.!!) ; length, !]."> millimelei-s.

Top small to lie of iniicli importaiic<' as lood. 1,'nninion nlsu in the

Philippines.

Amia quadrifasciata (Cuv. and Val.).

Color yellowisli^ two or three brfiwn strij)es on upper half of body, the

lower stripe extending to tip ol' caudal fin; the airangement of scales

on sides gives the ap[)eai'ance ol' vertical bands. Xos. '.'-NO, i;,"i;7, ".'.")94-,

'>r><.)i;, '2(;3(i, -HilC, -.'745, 2768, and -i^so; length, 57 to s8 milliinelers.

C'diiimon in Borneo and the Philippines.

Pseudoamia polystigma Blepker.

Color brownish, specked; a black spot on ojiercle with a short brown

line above it; two brown lines passiiig d()^^ln^•ard and biickward From the

eye. Nos. ?.:i.so, '>,ji),5, 2(U\:'>, and "i^'iS; length 6.-, millimetei's.

Common in lloriieri; also in the Philj]i|iines.

Amia ceramensis Bleeker. ^

Color }-cllowish, a black dot on base of caudal; a narrow dusky line

along niiddle of side. Xo.-. 'M.)6 and 2'>7]
; length, (JT to (ifl millimeters.

Common in Borneo and the Philippines, but too small to be of

impoitancp as a food-fish.

Family .ami;.VSSin.E. Climbing I'crcbes.

Ambassis kopsi (Bleeker).

Coloi' in alcohol yellowish-white \\ ith an indistinct silvery line down
the middle of side. Nos. V4^(;. -iali), M44, >:>'.)!. ^oiW. ?7.'.;i, and V^s:! ;

lengdh, (i2 to !)•") millimeters.

(Common in Borneo and in the Philippines; ot no importance as food.

Priopis gymnocephalus Lacgp&de.

Nos. 27tr, and ?'7?4; length, .Id to (;:i millimelers.

Common in Pornen and also in the Philippines. Poo small to l)e of

iin|ioi4ance ;is food.

Family SBIIKA XIB.Pl Sca-basscs.

Psammoperca waigiensis (Cuv. and Val.).

Similar to IaiIps inlniiifrr (Bloch), but without s]iines on lower border

of preopercle.

Color uniform dull brown, centers of sc'ales slightly darker; fins like

bo<ly. exce])t pectorals and \cntrals which are vellowish-white. The
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veutriils aiT sliglilly staiueil witli j^Tay. No. 2(jjr; K'ljylli, Kid inilli-

metei'K.

A vahialile lodil-lisli of Borncd; also (•(niimon iii'tlui Philippines.

Lates calcarifer (Blocli).

Siiverv-gray ; lins gi'ay
; pccldrals yrllow. .Siroii,!; spines on lowe'i'

margin of pieoperele. No. '2 190; length, 290 millimeters.

A valuable I'ood-fish of Borneo; recorded also from the Philippines.

Epinephelus sexfasciatus ( Cuv. and V:il.).

Color brownish, «ith dull yellowish and brownish spots; six darker

vertical bands down sides ; lins gi-ayish without distinct markings.

Yentrals darker at tips. Xo. 2098; length, 121 millimeters.

A valued tood-fish of lionieu; also recorded from the Philippines.

Family LUTJAXID^E. Snappers.

Lutianus erythropterus Bloch.

This species is easily distinguished by the white mark in the posterior

a.xil of the soft dorsal which is followed by a deep black area lovering

the remainder of the top of caudal peduncle. Xo. 290(1 ; length, 210

millimeters.

A common food-lish of Borneo; also recorded from the Philippines.

Nemipterus upeneoides (Bleeker).

Head 3.45; depth 3. .')<).

I'oior yellowish-white with silvery reflection; darker above; a round

dusky spot on the lateral lino above midille of pectorals. No. 2."il6

;

length, 130 millimeters.

.\ common food-fish of Borneo; not known from the Philippines.

Lutianus fulviflamma (Forskil).

Color white, with longitudinal yellow stripes ; a distinct black blotch

on each side. Young specimens have a dusky stripe from eye to tip of

snout and on upper portion of preopercles. Fins yellowish. Xos. 2.519,

2.5-1:8, 24S(;, and 27 39; length, 100 to 230 millimeters.

A common and valued food-fish of Borneo; also recorded from the

Philippines.

Lutianus vitta (Quoy and Gaimard).

Yellowish-white, with a distinct black line along the side from head to

caudal. Xo dusky shadings on dorsal. Xo. 2f93; length, 210 milli-

meters.

A food-fish of value in Borneo ; also common in the Philippines.

98666 5
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Family HMMJJJjI'DJE. Grunts.

Spilotichthys pictus (Thunberg).

Our specimens show the complete transformation from the older

specimens on which round brownish spots cover the body and extend on

the dorsal and caudal, to the young specimens with dark longitudinal

bands which are just beginning to break up into rows of round spots.

Fos. 2491, 2467, 2604, 2643, and 2740; length, 120 to 210 millimeters.

This species during its various color changes may be distinguished by

the presence of only 10 dorsal spines.

A food-fish of importance in Borneo; also recorded from the Phil-

ippines.

Euelatichthys crassispinus (Eilppell).

Head 3; depth 2.1; dorsal spines 14.

Color dusky; the fins black without white margins or spots; pectorals

grayish-white. The center of each scale is lighter in color giving the

appearance of narrow light lines on sides. Ko. 24S9 ; length, 175 milli-

meters.

A food-fish of value; also recorded from the Philippines.

Pristipoma hasta Bloch.

Color yellowish with a silvery wash; back and dorsal fins with black

spots. No. 2442 represents the form called P. negeh Eiippell, probably

a color variation. Nos. 2479, 2635, 2442, and 2758; length, 81 to 210

millimeters.

Common in Borneo ; also recorded from the Philippines.

Pristopoma therapon Bleeker.

Color silvery ; a large oval black spot occupying a large portion of the

spinous dorsal, othen\dse uniform in color. No. 2589; length, 80 milli-

meters.

A food-fish of value in Borneo ; also recorded from the Philippines.

Family THERAPONID^E. Therapons.

Scolopsis vosmaeri Bleeker.

Similar in every respect to- the figure given bv Blocker.^ Color

yellowish white; a white longitudinal stripe liackward from origin of

lateral line; another white band over nuchal region. No. 2717; length,

156 millimeters.

An important food-fish of Borneo; also found in the Philippines.

"Atlas lohthy. (1878-1877), 8, 8, pi. 61, fig. 5.
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Therapon quadrilineatus (Bloch).

Color silvery, with five longitudinal brown lines on sides; caudal

unmarked; a black blotch on spinous dorsal; grayish on anal; tip of soft

dorsal dusky. Nos. 2613, 2671, 2735, 371.\ 3783, and 3792; length, 77

to 100 millimeters.

A common inshore food-fish of Borneo and the Philippines.

Therapon jarbua (ForskSl).

This common species is identical in evei7 respect with the Philippine

form. It is characterized by the concave brown lines on sides, the

oblique bands on the caudal, and the dusky markings on the dorsal. No.

361.3 1 length, 130 millimeters.

Therapon puta (Ciiv. and Val.).

Characterized by the elongate teeth of the preopercle; four straight

brown lines on body; oblique brown lines on caudal, the central line of

which is straight, being a prolongation of the median brown line of the

body; dorsals with dusky markings. Nos. 2534, 2528, 2529, 2530, 2531,

and 2749 ; length, 78 to 100 millimeters.

A common inshore food-fish of Borneo and the Philippines.

Family SPARIDiE. Porgies.

Sparus calamara Kussell.

Color yellowish; centers of scales darker; dorsals, caudal, anal, and

ventral?, with dusky tips. No. 3499 ; length, 300 millimeters.

A food-fish of importance in Borneo; also recorded from the Phil-

ippines.

Lethrinus amboinensis Bleeker.

Similar to sjDecimens from the Philippines. Color dull brownish,

indistinctly mottled with greenish; a dusky spot between pectoral fin

and lateral line. Nos. 3438, 3558, 3582, 3679, and 3742; length, 80 to

120 millimeters.

An excellent food-fish : also found in the Philippines.

Family GEREIDJ5. Mogarras.

Zystasma punctatum (Cuv. and Val.).

Head 3; depth 2.40; eye 3.50 in head.

Color silvery below, with a wash of yellowish; browoi above. Some

very indistinct darker bands or spots over back. This species is char-

acterized by the elongate second dorsal spine, which in our specimens

equals the head. Nos. 2451, 2564, and 3588; length, 75 to 93 milli-

meters.

A common food-fish of Borneo, also recorded from the Philippines.
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Xystsema kapas (Bli'eker).

This speeies has the third anal spine considerably longer than the

second; liowever, (lie latter is the strongest. Head ;i,l ; depth 2.35; eye

v'.75 in head; snout 4.

Color dull light brown above, silvery below; fins yellowish. No. •io^T
;

length, 87 niillinieters.

A common food-iish ol' Borneo; also found in tlic I'liilippines.

Xystsema oyena ( J-'niskiil) .

Head 3.1; depth -2.1; eye 2.,").") in head; snout 3.511; interorbital 2. 75;

second dorsal spine 2.50 in depth; the third anal spine is the longest,

but the second is the strongest.

Color yellowisii-white, margin of spinous dorsal dusky, tip of caudal

with an indistinct dusky shade.' No. 2GU9; length, 105 millimeters.

A common food-fish of Borneo; also recorded from the Philippines.

Xystsema lucidus (Cuv. and Val.).

Head 3.1; depth 2.30; eye 2.50; snout 4; interorbital 3; second dorsal

spine 2.20 in depth ; second anal spine longer and stronger than the third.

f'olor yellowish, slightly darker above with 4 or 5 wide distinct darker

bands over back, tip of dorsal black. No. 2583 ; length, 92 millimeters.

.V food-fish of but lilllc importance in Borneo; not recorded from the

Philippines.

Xystsema abbreviatus (Bleeker).

Depth about 2- in length; eye 2.50 in head (measured witli jaws not

projected), pectorals extending well along the base of anal.

Color sil\er^-; centers of scales slightly darker; tip of dorsal dusky.

Nos. 247's and 25d2; length, 114 to 1S5 millimeters.

A food-fish of importance in Borneo; also found in the Philippines.

Family AlTTLLID.i;. Goat-fishes.

Upeneoides tragula (Richardson).

I have examined several hundred specimens of this species, and they

are without c.xccjition distinctly speckled with black, with a distinct

black line along each side, the anterior dorsal is very largely dusky, the

caudal is always distinctly marked with oblique lines: the ventrals and

anal are markcil with two or three dusky lines. These, aside from

structural differences, niake the species very easily i-ecognized. Xos.

2435, 3545, 2553, and 2016; length, 110 to 155 millimeters.

A food-fish of I'lorneo; also recorded from the Philippines.

Upeneoides vittatus (Forakal).

Color dull silvery-brownish; a yellow line on sides; tip of dorsal black,

a black line through the middle of fin, another through base of fin ; soft
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dorsal with tluw dusky l>aii(ls; eandal with ohlique dusky l.amls. I',,.]!)-

Yellow; anal, veiilrals. and pcclorals unniaiivcd. Nos. 'il-^r^l and -.'CI.";';

k'ngth, lOr. to 1-10 millhuctcrs.

This IS a. shorlor, deeper fish llian /' Inii/iiln ( Kichai-dsoii) and is

without black dots.

A food-lish or some importance; also iwordcd from tlie Phili])pines.

Upeneoides s-ulphureus (Cuv. and Val.).

This species in form and markings somewhat resemljles ('. viitatii.'i

(FoR3k;°il). However, it has the caudal uniform or with a single dusky
line at the margin of the lower lobe; the actual tip of the lower caudal
lobe is white; dorsals barred with dusky; venii'uls, pectorals and anal
yellow, without markings. Xo. v'GS.'i ; length, I'.'O millimetei-s.

A food-fish of Borneo; also common in the Philippines.

Upeneoides luzonius (.rnrdan mid Seale).

An indistinct dusky saddle o\er back, jus! behind soft dorsal ; a dusk\-

longitudinal line from eye lo cauilal ; dorsals scarcely marked; caudal
with rather fine oblique thisky Ijars, 7 on lower lobe. Xos. '.'4-17, 'i.-iir,

5.35.5. 257-?, 557 D. 5618, and 5035; length, !)() to 1.3G millimeters.

This species was (iriginally descrjlicd from the Philipj)ines.

Family S( 'l.HX I O.K. Cniakers.

Umbrina russelli Cuv. and Val.

.Sdvery, a dusky band over shoulders; a dusky blotch on opercles;

anterior dorsal dusky; a sborl barbule; no enlarged canines. Xo. 5555;
length. 1(J.3 millimeters.

Common food-fish of iiorneo; also recorded fiom the Philippines.

Otolithus maculatus (Kulil and Van Hasselt).

Color silvery, Ihe upper portion of l)ody valh some scattered spots;

our specimens show some indistinct markings on soft dorsal fin. Xo.

5405 ; length. 560 millimeters.

A food-fish of Borneo; not recorded i'rom the Philippines.

Pseudosciaena diacanthus (Lacepgde).

Color grayish-silvery with numerous browii spots over body and tins;

pectorals, ventraJs, and anal of a uniform dusky color. Xo. 5654;

lengtii, 165 millimeteis.

An important food-fish of Borneo; not recorded from the Philippines.

Johnius borneensis (Bleeker).

Color silvci'y; ti))s nf doi'sais grayish; caudal grayish; an indistinct

dusk\- spot on ojiei'cles. .Vo. ?509 ; length. 505 milliiiietcrs.

A food-fish of i')(i]-nc(j; not icciirdei! from the Philippines.
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Johnius vogleri Sleeker.

Color dull yellowish with slight silvery reflections ; centers of j'ows o:

scales darker; a slight wash of grayish on spinous dorsal. No. a-±45.;

length, 190 millimeters.

A food-fish of considerable importance in Borneo; not recorded from

the Philippines.

Pseudosciaena anea (Blooh).

Color sihery; fins yellowish-white; jaws almost equal, teeth strong.

Head 2.85; depth 3; eye 4.25 in liuad ; dorsal X-I, 34; anal II, 7;

scales about 43; rather strong, curved teeth in eacli jaw; upper jaw with

an inner row of small teeth, none on vomer, palatine, or tongue. No.

2453; length, 105 millimeters; No. 2312; length, 135 millimeters.

A common food-fish of Borneo; also recorded from the Philippines.

Otolithus dolorosus Seale, sp. nov. Plate III.

Head 3.75; depth 5; scales 54 in lateral line, 11 between lateral line

and base of anal, 11 between origin of dorsal and lateral line; dorsal XI,

25; anal II, 7; eye G.20; snout 4.15; interorbital 5; maxillary 2.50; its

posterior margin ending under anterior margin of pupil ; cheeks and

opercles scaled, the opeicle with a single flat spine; jaws with small

sharp teeth in two or more rows, the outer row slightly enlarged with

about 4 enlarged curved canines anteriorly on each jaw; no teeth on

vomer, palatine, or tongue; gill rakers rather strong, not very sharp, the

longest about equal to diameter of pupil, about 14 on lower arch.

Body oblong, slightly compressed; lower jaw projecting; length of

caudal peduncle (measured to a line with posterior axil of anal) greater

than depth of body, and almost equal to head ; depth of caudal peduncle

3 in its length; longest dorsal ray 1.75 in head; the two dorsals not

separated; origin of anal midway between base of caudal and axil of

ventrals, under the seventh dorsal ray. First anal spine minute, the

second about two-thirds the length of second anal ray; the origin of the

ventral considerably nearer the tip of loM-er jaw than to origin of anal;

length of ventrals about 1.40 in head; pectorals 1.30 in head; caudal

1.15 in head; scales of body in oblique rows, those of lateral line enlarged,

arborescent.

Color uniform silvery, with more or less distinct narrow black lines

following the rows of scales above the lateral line, tip of dorsal and

caudal duslcy; axil of pectorals dusky.

This species somewhat resembles 0. urtjenlcus (Kuhl and A'an

Hasselt), but has much smaller teeth and the location of the fins is

decidedly different, the origin of anal being much nearer the base of

caudal in 0. argenteus.

Type, No. 2485 in the collection of the Bureau of Science, from San-

dakan, Borneo. Length, 300 millimeters.
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Otolithus orientalis Seale, sp. nov. Plate IV.

Head S.-.'O; depth -I.l; doisal XI, V'S ; nnal :i.-, ; scales .'.1 in laleial

line, 7 between origin o£ anal and lateral line, (! he! ween origiji of dorsal

ajid lateral line; eye 5.45 in head; snout 4.15; niaxiUaiy ;3.15 ending

on a line with posterior margin of pupil; interorbital equal to snout;

lower jaw slightly projecting, teeth of upper jaw small, sharp, in two

or more rows, those of lower jaw similar but in a single row on each side,

two veiT large curved canines in each jaw anteriorly. jS^o teeth on

vomer, palatine, or tongue. Gill rakers short, not very sharp, about 12

on lower arch, the longest scarcely equal to pupil.

Body oblong, slightly compressed, the dorsals not completely divided;

longest dorsal spine 2 in head; length of caudal peduncle (measured to

angle of anal) about 1.35 in head, being slightly less than "depth of

fish; its depth 3 in its length. Origin of anal very much nearer to end

of caudal verteljra than to axil of pectoral, bei]ig under the middle of

soft dorsal; second anal spine very short, less than one-third of first

ray. Origin of ventrals nearer tip of snout than to anal pore; length of

ventrals 1.75 in head; pectorals l.r)() in head; caudal 1.75.

Color uniform sihery with a slight j'ellowish wash above and with

indistinct dusky lines following the rows of scales which run obliquely, the

lines extending to below the lateral line; dorsals and caudal tipped with

grayish, a grayish spot in axil of pectoral.

Characterized by the posterior position of anal and ventral, the number

of scales, and the teeth.

Type, Xo. 2744 in the collection of the Bureau of Science, from

Sandakan, Borneo. Length, 235 millimeters.

Family SILLAGTNIDJ-]. Kisugos.

Sillago sihama (Forskal).

Head 3.45; depth 5; eye 4 in head.

Color dull yellowish; a silvery stripe along side, which scarcely shows.

Tip of dorsal dusky. Nos. 2492, 2755, and 2769; length, 120 to 220

millimeters.

A common food-fish of Borneo ; also found in the Philippines.

Family LABRIDiE. Urasse-flshes.

Chcerodon oligacanthus (Bleeker).

Color greenish, a black spot under sixth dorsal spine; just behind and

above this is a large whitish area, scarcely showing in some specimens;

some indistinct bluish lon^jtudinal streaks on sides, most distinct

anteriorly ; the young specimens show, in addition, a black spot below and

slightly posterior to axil of soft dorsal; the young also may have an

additional blackish blotch midway between these black spots (see Ko.

24.55).' The ventrals are' quite long, reaching to the soft rays of anal.
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Nos. -.'1 55, -.Msii, -.MS--.', '>--,{}-,, ;:,-!:>, and 'C-n^ length, 110 to VTO milli-

meters.

A valued food-fish of I'loriieo ; also recorded IVom tlie Philippines.

Fnmily 'r( I.XOI'l D.f:. Eing-fishes.

Toxotes jaculatrix (Pallas).

Xns. ?-±'i5 and 2G11 ; lengtli, .Si) to l'^"i miDiuii'ters.

Common in the sticams of Borneo; also in the Philippines. Xot

highly esit'cmed as food.

Family S('AT< ) L'HAGI i ).E. Kitmgs.

Scatophagus argus (OnieUn).

Color yellnw ish-wJiile with a bluish wash. The entire fish, e.vcept

under ])aits, eovoed with ]]uniei-oiis round bluish spots. The young are

similar but liave larger spots. M^os. '^"li'.i and '!7'i'i; length, 75 to l?ii

millimeters.

An important and exrdlent food-fish in Borneo; also iccorded in the

Phili]i])iues.

Family DEFl'AXID.E. Eastern Spade-fisbes.

Drepane punctata (Gmelin).

C'olor silvery, with about ten vertical I'ows of dots over the liaek and

downward to median line or a little below on sides; a black spot in axil

of pectoral; ventral dusky at tip. Xos. 251)7 and 2581; length, 100 to

165 millimeters.

A food-fish of value; also leeorded fiom numerous places in the

Philippines.

Family EPIIIPPID.F. Ephippids.

Ephippus orbis (Blocli).

Flead 3.15; de]ilh 1.20; three anterior dorsal spines elongate.

Color silvery; very indistinct indiealions of about four wide dusky

bands on back and sides, more distinel in young s|ieeiiueus; pectoral and
caudal yellowish; other lins with a grayish tinge Xos. 247 4 and 262G;
length, 101 niillimeteis.

A rare fish in BoiJieo; not yet recorded from the Philippines, but
reported from Foi-mosa.

Family SCOKPIDIl ).F. ,Seoi[nds.

Monodactylus argentus (Lilln;^^l^).

Colni- silvery; a black orbital baud; an additional band at posterior

margin of opereles; caudal and pectorals yellow, dorsal and anal grayish,

ventrals represented by small spines. Xo. 2750; length, 60 millimeters.

A valuable food-fish of , Borneo ; also j-eeorded IVom numerous places

in the Philippines.
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Family PLATACID/E. LoaMslics.

Platax orbicularis ( Kiir-.kal )

.

Dusky, with black ocular baud, another band across ]i(islci-i()r porlioii

ot operelos; two short bands across caudal pedunelu ; caudal and pectorals

yellowish; other tins grayish, becoming black at tips. N'os. ?477 and

V'(hS9; length, !)."> to 100 milliniclers.

Xot of much importance as a i'odd in Borneo; cdmmoii in the Tbil-

ippincs.

Family CJH/BTODON'riD.E. Butterfly-tisbes.

Chsetodon occellatus Bleeker.

Color yellowish with five brdwu l)ands; the anterior one darkest and

forming the ocular band. The upper poi'tion of the third band has a

round black spot at the base of soft dorsal. The fourth is on the margin

of dorsal and anal fins. This band has white margins on the caudal

peduncle. No. '2.575; length, 65 millimeters.

(_)f no importance as a food-fish; recorded also I'lom one locality in

the Philippines.

Family HEPATID.E. Tangs.

Hepatus matoides ( Cuv. and'Vrtl.).

Color dull brownish; a gray ring around Ijasc of caudal; dorsal and

anal black; ventrals black at tips; pectorals yellowish; caudal grayish

at base and on upper and lower margins, darker in center. No. 2721;

length, 130 millimeters.

A food-fish of considerable \alue; also r(-<_iirded from the Philippines.

Family SIGAXID.F. Siganuls.

Siganus vermiculatus Kuhl and Van Hasselt.

Head 4; depth 2; eye 3.50.

Color dull brown, with numerous venniculating blue lines. 'So. 2(.i84
;

length, 220 millimeters.

A common food-fish of Borneo, not greatly prized; also found in the

Philippines, where it is extensively us(_m1 in the manufacture of lagony,

a native sauce.

Siganus javus ( l>iii)iiBus) .

Head 3.90; depth 2.10; eye 3.10 in head.

Color dull brown above, with blue dots \\lnch become larger and form

longitudinal lines on the lower half "f body. The blue color really

predominates below and gives the appearance of brownish longitudinal

lines on a bluish background. ,\os. 21.-)4 and 2.")13
; length, lis to 100

millimeters.

A common food-fish of Borneo ; also common in the Pbilippincs.
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Siganus albopunctatus (Temminck and Schlegel).

Head 3.1; depth 2.50; eye 3.35 in head.

Color pale brownish above, bluish below; body covered with small

blue dots, considerably less than interspaces; yellowish-brown spots on

the shoulders. No. 2470 ; length, 222 millimeters.

A common food-fish of Borneo ; also recorded from the Philippines.

Siganus hexagonata Sleeker.

Head 3.75 ; depth 2 ; eye 3 in head.

C'olor bluish, with brownish hexagonal spots larger than the inter-

spaces. The young show scarcely any marking after being in alcohol a

short time. No. 2488; length, 235 millimeters; Nos. 2436 and 2685;

length, 100 millimeters.

A common food-fish of Borneo; also recorded from the Philippines.

Siganus fucescens (Houttuyn).

Head 3.65; depth 2.45; eye 3.1.

Color dull bluish with some indistinct darker spots. Kos. 2561 and

2754; length, 50 to 90 millimeters.

Common in Borneo; also in the Philippines.

Family TRIACANTHIDxE. Three-spines.

Triacantlius blochi Bleeker.

Head 3.10; depth 2.80; eye slightly greater than interorbital, 3.10 in

head; snout 1.3 in head.

Color silvery, with yellowish blotches on sides. Nos. 2598, 2599, 2619,

2688, and 2793; length. Go to 110 millimeters.

Common in Borneo; also recorded from the Philippines. Not used

as food unless skinned immediately after death.

Family MONOCANTHIDJj]. One-spines.

IVIonocantlius chlnensis (Bloch).

Color dull yellowish-bro^\n, covered with numerous small black spots;

caudal barred with dusky. Easily distinguished by the very elongate

ventral fin. Nos. 2532, 2661, 2677, 2723, and 2743; length, 70 to 150

millimeters.

Common in Borneo, also in the Philippines, but not used as food as

it is reputed poisonous.

Family 'TETEAODONTIDiE. Puffers, 'Poison-fishes.

Tetraodon immaculatus (Bloch and Schneider).

In the series before me the j'oung are colored and marked the same
as the adult, all being dull brown above and yellowish-white below ; with

four or five longitudinal lines down the back. Only one specimen. No.
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27 84, shows many lines on the belly. Nos. 2502, 2710, 277'J, 2777, and

2784; length, 44 to 184 millimeters.

Common in Borneo; also in the Philippines. Eegarded every wliere

as poisonous.

Tetraodon fluviatilis (Hamilton).

Characterized by the large round black spots which cover the body;

belly yellowish-white; caudal distinctly barred with black. No§. 2.127,

2600, 2(101, 2G28, 2(;80. 2081, and 2) 71; length, 4.5 to 110 millimeters.

Common in Borneo; also recorded from the Philippines. Eegarded

as poisonous.

Spheroides lunaris (Bloch).

Depth about 3; eye 3.10. Color silvery; a slight dusky wash on back.

Xos. 25U0, 2056, 267 7, and 2691; length, 90 to 150 millimeters.

Common in Borneo ; also in the Philippines. Poisonous.

Family GOBIID.^. Gobies.

Rhinogobius caninus (Cuv. and Val.).

The most distinctive color marking of this fish is the blue-black spot

just above, and on a line with, tlie posterior margin of opercles. There

are also about five dusky blotches along sides, alternating with the

dusky bands over back; fins more or less grayish; ventrals darker. The

males usually have the anterior dorsal spines elongate. Kos. 2443, 2457,

2522, 2550, 2591, 2620, 2023, 2631, 2642, 2674, 2718, 2746, and 2778;

length, 75 to 120 millimeters.

Common in Borneo, also in the Philippines. It is of no importance

commercially.

Oxyurichthus cristatus (Day).

Our specimen corresponds perfectly with the description and figure

•given by Day." Xo. 2765; length, 95 millimeters.

Common in Borneo and the Philippines.

Rhinogobius nebulosus (Forskai).

The mottlings on this specimen are not so distinct as on our Philippine

specimens, but this is probably due to methods of preservation. No.

37 67; length, 75 millimeters.

Gnatliolipis callurus Jordan and Seale.

Our specimens from Borneo are identical with the cotype of this spix'ies

from the Philippines, except number 2593, which seems to have a slightly

sharper profile and may be a different species. Kos. 2453, 2586, 2593,

2694, and 2787; length, 50 millimeters.

"Fishes of India (1878), 201, pi. 62, fig. 8.
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Glossogobius aglestes Jordan ami Scale.

These specimens have the large montli and the color markings of the

Philippine cotypes of this »])eeies, altliough an examinatinD of a good

series may sliow specific differences. ( )ur specimens are in poor condition.

Nos. 2701, 2'(07, and 'i712 ; length, 8.1 millimeters.

Family SC'(JEP,ENII).^. Sen ipian-fishes.

Gennadius stoliczas (Day).

Color pale yellowish, mottled with brownish; fins barred with brown;

no cranial spines. No. 2606; length, 110 millimeters.

Xot common; recorded from the Philippines.

Prosopodasys trachinordes (Cut. and Val.).

Dorsal III, Vi, 4, anal III, 3.

Color yellowish, mottled with brownish specks; fins barred with dark

brown. Nos. 2172, 2.533, 2(303, 2;0?, -r^nO, 27()2, 2763, 2775, and 2791;

length, 48 to G2 millimeters.

Xot recorded from the Philippines, and differing chiefly from Philip-

pine species of this genus in the number of spines.

Polycaulus elongatus (Cav. and Val.).

These s])ecimens agiee with Day's description and figure," which he

states are identical with Bloch and Sehneiders type examined by him.

Nos. 2.534, 2741, and 2770; length, 60 to S.5 millimeters.

Not reported from the Philippines.

Family TLATYCEPHALIDJ^]. Flatheads.

Thysanophrys tentaculatus (Eiippell).

Oolor clove-brown, without distinct bands over back, all the fins more

or less mottled with brownish; anal and ventrals tipped with brownish;

howevei-, the ventrals ai-e fully colored above. Tentacles of eve very

distinct, the spines at angle of opercles very short, about eipial to width

of nostril. Hrad with few low spines. No. 24!)(); length, 315 milli-

meters.

This species is common at Sandakan; it has also been recorded from
( 'uyo, Philippine Islands. It is esteemed as a food-fish.

Platycephalus indicus (Linnseus).

Pale sepia above, yellowish-white lielow ; rays of the dorsals barred with

brown; a dark median line on middle of caudal fin with converging dark

lines from the upper and lower portions of the fin, meeting the median

line at its extremity; four or five brown dots on the upper ray of caudal.

"Fishes of India ()H7W), 164. pi. 39, fl,y. 6.
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The entire bod\' has ii moi-c or less liiicly j-cl iciiUUetl ajipi'ii ranee. Xo.

'?r)()l ; length, llio millimeters.

A food-fisli of small value. This species has been i'e|iorleil from

numerous places in the riiilippines.

Thysanophrys bobossok (Bleeker).

Brownish, with darker hands (i\er hack; sules ol head willi four dark

vertical stripes about as wide as interspaces; caudal haiideil with brownish

and white; s])inous dorsal with a, lar^e dusky blotch; second dorsal rays

banded with bi-owu ; anal yellowisli-wliite, some dusky spots on margin;

pectorals and ventrals with brownish markings. Lalcral line with small

spines anteriorly; jireopei-cular s])ine T in head. Xos. J.^Dt, .'"i?:!, 2(-'>^>''.,

•?GTS. ?704, 2:n. and -iTri; length. :: to 15.-> millimeters.

A very common species but not large enough to be of importance foi-

food. It has not yet been recorded from the Philippines.

Thysanophrys scaber (Linnaeus).

(ii'ayish-brown, with some \ery indistinct dusky bauds o\-er back;

ventrals and anals with dusky tips; spinous dorsal and caudal each with

a dusky blotch; soft dorsal and pectorals barred with bi^nvn. Character-

ized by the lateral line having spines extending its entire length. Xos.

5i49, -.^(Ul, and ?(i(i.'); length, i:.i) to l.so millimeters.

A common species in Borneo, hut not yet reported from the Philippines,

Our specimens differed from the figure given by Bleeker '- in having

the lower and posterior half of caudal taken up by a large dull dusky

blotch, the brown bars showing only on the upper portion of the fin.

It may be different.

Family I'LEURO.X K( "ITD.h:. Flounders.

Microbuglossus humilis (Cantor).

Color dull brown, with numerous fine dusky spots ; a row of larger

round black spots near bases of fins. Xos. ".'.jt;:">, '2.570, 257(1, 2ri!»7', 2764,

and 3766; length, 60 to 70 millimeters.

Xot recorded from, the Philippines.

Pseudorhombus javanicus Hamilton.

Color dull brown, with .^lightly darkei' blotches and spots; two dark

spots on lateral line, one of which has scarcely a trace of an angle above

the nostrils, the other has it quite (1i>-tinct. Xos. 2466 and 3471; length,

15.J to 17-j millimeters.

It is probable that Jordan and Pichardson '^ were wrong in regarding

P. ijoJyspihis collected by Doctor Lung in (Javite as belonging to this

species.

'Atlas Icththy. (?) 9, pi. 419, fig. 5.

"Hull. U. ,?. Bur. F/.-ihrrin (1907), 37, 281.
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Cynoglossus borneensis (Bleeker).

Head 4 ; depth 4.

(ioiii'ial color dull yellowish-white ; the fins darker posteriorly. No.

3059; length, l:!0 millimeters.

Common in Borneo; not recorded from the Philippines.

Cynoglossus kapwasensis Fowler.

Fos. 2401 and 2670; length, 95 millimeters. These specimens seem

to correspond with .the description and figure given by Fowler.^* His

specimens came from Western Borneo.

Cynoglossus macrolepidotus Bleeker.

I refer this to the above species with considerable doubt, as our

specimens seem to be of less depth, 5.50 in total length to tip of caudal.

The head is 5.1, two lateral lines on left side, scales large. No. 2510;

length, 210 millimeters.

A food-fish of Borneo of considerable importance; also recorded from

the Philippines.

"Proc. Phil. Acad. Bci. (1905), July, 519.
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NEW SPECIES OF PHILIPPINE FISHES.

By Alvin Seale.

(Frum the, Scvlmn of Fixlicrirs. Bioh'<ji<-nl Lahuniiiirij. Bur: mi ijf Srit-iiri',

Manila, I'. I.)

I'lie present paper is based on the study of about ten thousand speci-

mens of fishes eolleeted in the Philippine Islands by thp author and his

native assistants, C. Canonizado and Datto Alii, during li)07 and

19U8. The collections were made in almost all the important islands i>f

the Archipelago. All of the specimens were taken to Stanford University

and compared with the material m the collection of that institution which

included a number of types. All types mentioned in this paper are in

the ichthyological collection, Btireau of Science, Manila, P. I.

I take this opportunity to thank President David Stan- Jordan for

valuable suggi'Stions in ri'Ljanl to the work.

Family .M 1" I!,EXID.E. The Morays.

Gymnothorax indong ' Seale, sp. iiov. [Indnng-iiKlDni;.]

-Head 3.50 in body to anal pore; tail is longer than the body by a

distance equal to about two-thirds of head; eye 2 in snout; snout 5 in

head ; interorbital space equal to eye. Mouth large, the jaws not closing

completely, mandible l.TO in head; gape >. Teeth slmn^ and saber-like,

'Indong is a .M()r(.i name for AJoray.-i.

^AU comparative measurement.^ in tliis paper are taken in the length from

tip of snout to end of last caudal vertebra, and tlie head is measured to posterior

edge of hard operculum and e.\cliiding the membraneou.s npiirular flap. Scale

count is to end of caudal viTlcLra. the vertical series bein;,' .-onnted at origin of

anal, unless otherwise stated.

91701 -""
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in a single sei'ies in (acli jaw. Three large median canines anteriorly,

no teeth on shafts of \'omer except a few small ones at its cvtreme posterior

end. Posterior nostrils cDnsistiiin; of a large round pore situated just

above the anteri(.ir half of iris, aiil(.'ri(ii- nostrils consisting of two tul)es

at extremity of snout, their length about two-thirds of eye. Between

the nostrils, the skin on sides of snout has a loose fold capable of dilata-

tion. Dorsal fin is low, beginning slightly anterior to gill opening,

which is of moderate size, being about equal to eye. Origin of anal tin

at anal pore, fins are low. the dorsal the highest, its longest rays being

almost equal to snout. The fins are continuous arou.nd caudal.

Color in life, brown with irregular-shaped black blotches, which assume

the form of irregular, broken vertical bands sUghth' li/ss than inter-

spaces. Head has a distinct elongate white mark between eye and gape

of mouth, this while stripe penetrates the lower portion of a large

blackish blotch bordering the posterior portion of eye ; another short

wliite stripe from anterior bolder of eye to middle of maxilhiry. A black

blotch in angle of jaws which is bordered anteriorly by an elongate white

stripe on tlir mandible. A dusky area crossing near the jiosterior portion

of lower jaws, this area with a white median line. Throat crossed witli

narrow white lines, pores of jaws white, the fins are baricd with black.

Color in alcohol similar but slightly faded.

Type is Xo. 444-"'), a sjiecimen from Zamlioanga. ^lindanao. P. I., 16

June, l!)OSi. Length, 385 millimeters.

Gymnothorax samalensis .^palc, sp. imv.

Head 3. so in body; ))0(ly is sliojter than tail by a distance equal to

under jaw; gape of mouth 2.T" in head; snout 6.75 in head; eye l.'.'S

in snout; interorbital space, measured to include soft portion, is equal

to eye; posterior nostrils round, jiore-like; openings of nostril just above

eye; anterior nostrils consisting of two rather long tubes at end of snout,

their length about two-tliirds of eye. Teeth of upper jaw in a single

series except in front where there are several enlarged canine-, four

enlarged depressible ones in the median line; Aomerine series single,

about 10 in number, short and rounded. Teeth on lower jaw in a single

series except in front, where there arc about five or six enlarged depres-

sible canines on eacii side. Origin of dorsal, a distance equal to length

of snout in front of gill openings. (_)rigin of anal directly back of

anal pore, the fins of moderate length.

Coloi- in alcohol lirownish with indistinct darker cross-bands, more
numerous and distinct on posterior of tail, almost obliterated anteriorlv

;

belly and throat yellowish. A distinct white blotch on lower jaw just

in front of angle. .V white spot on upper jaw below eye and another
halfway between eye and ti.p of snout; these form rings around the mucous
])oi'es. Three similar white spots on lower jaw. Top of head and snout
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brown, the color fusing <;r;ulually with the yellowish of iJic nndei- jaw

and throat.

Type is No. 37Sl from Samal Island, Gulf of Davao, MiiKhmao, P. I.,

1 May. 1908. Leno-ih, 'iV^O millimeters.

Family ( )PHI(^HTHYlILhL

Jenkinsella oliveri SiMle, sp. nov.

Head 5.10 in body; body 1.80 in tail; gape 1.75 in head; snout 5.73 in

head; eye 1.7.") in snout; interorhital space about equal to eye; upper jaw-

projecting lieyond lower by a distance e(jual to eye; upper lip well fringed;

mouth large ; mandible :.\.50 in head. Teeth in lower jaw in two rows,

short sharp teeth, no canines. Teeth of upper jaw in two rowx on sides,

the inner row being larger and depressible; vomerine teeth in two series,

uniting postei'iorly into one; a patcli of 8 or 10 sharp tcoth at lip of

upper jaw; no canines; posterior nostrils with an inflated membraneous

opening more or less fringed. Their location midway bet\veen eye and

anterior nostril ; the anterior nostril is tube-shaped, near end of snout,

length about two-thirds length of eye. Several distinct pores on head,

one just above and in front of eye, another on middle posterior portion

of interorhital space. Origin of dorsal tin about the length of pectorals

in front of the gill openings and extending to tip of caudal, its longest

rays slightly more than half depth of body, pectorals 3.30 in head.

Origin of anal directly behind anal pore, it extends to tip of caudal,

no caudal fin.

Color, light yellowish brown abo\c, \ello\v below median line, belly

whitish, sides finely punctulate witli minute black specks, throat white,

top of head brown, these two colors uniting in a sharp line on the middle

of side of head, extending from angle of fins to gill openings; tip of

snout and anterior portion of dorsal darker.

Type is No. IS!)!) from Zamboanga. Mindanao, 1' I., "i .Time, 1!)0S

:

Length, 360 millimeters.

Moringua cagayana Seale, sp. nov.

Head 8.75 in body to anal opening, the caudal being just one-third

of total length from tip of snout to tip of caudal; angle of mouth 4.50

in head; snout 8; eye 2.-?5 in snout; interorhital 1.10 in snout; pectorals

equal to distance from tip of snout to posterior of eye. Origin of dorsal

fin posterior to vent by a distance equal to the length from tip of snout

to tip of pectorals, its origin being over the anterior third of anal, the

fin is then high and distinct for about this same distance when it becomes

atrophied, reappearing again near tip of tail to form part of the paddle-

shaped end of caudal. The anal fin is similar to dorsal but its origin

is nearer the anal pore. Both the anal and dorsal widen at the end of

tail and unite with caudal forming a wide paddle or fin-like end to the
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fish, the caudal is lunate, its length equal to upper jaw. A siii,t,dc row

of rather short strong canine teeth in each jaw and irregular double row

of the same kind down shaft of the vomer. Posterior nostril consisting

of a large round open pore with a membrane on its anterior marj^^in.

Anterior nostril consisting of a small round pore with a membraneous

cover formed sonnithing like lips to the small central opening, each

nostril on a line in front of eye. Buccal cavity large and luiggy.

(.''olor yellow brown, the posterior of tail and the head brown, a black

line along the entire dorsal surface, angle of jaws white, fins brown

except pectorals which are yellowish.

Type i.< Xo. UVil caught in the sea wdv (Jagayan. Mindanao, 13

September, 1907.

Prohahiy the form most nearly relaleil to this species is 3/. iicolor.

Family CYPEINIDJv The Minnows.

Barbus ivis Seale, sp. nov. Plate I. [Ivi.s.]

Head without opercular flap 3.".">; depth '.,'.55; dorsal 10; anal II,

6 (not counting branch on last ray) scales 4-23-3, the lateral line curves

down to a little below median line of sides, then up again to middle of

caudal peduncle; eye 4.70 in head; snout 3.50; interorbital space 2.35;

maxillary 3.10 in head, its end under anterior margin of eye. Two
maxillary barbules on each side, the lower one the longest, its tip reaching

to angle of preopercle; mandible 2.5;"); pectorals 1.15; ventrals 1.45.

Body is oblong compressed, the upper outline between the spinous

dorsal and head is distinctly gibbous ; the lower outline from anal to tip

of snout is a low even curve, the profile of head from nape lo tip of

snout is practically straight. Tlie greatest depth of the body is at

origin of ventrals. Length of caudal peduncle 1.50 in head, its least

depth 1.75; its median width (i.5(i. The upper portion of head is

somewhat rounded, the interorbital s|)ae(^ is very slightlv convex. Snout

is rounded at tip, its median width is slightly greater than its length;

anterior no'tril with a funnel-like membrane. (Ijeatest depth of head

1.35 in its length, the greatest width 1.55. Eyes small, less than snout.

Mouth small, the upper lip closing over the lower. Xo teetli except

pharyngeals, which are 5-3-2, larger ones slightly hooked with a small

shoulder, (fill openings restrietcd. ending on a line with angle of

preopercle.

(.ill rakers rather short, shaped something like the pharyngeal teeth

with the points exaggerated, 7 on lower limb, the longest 3 in pupil.

Body entirely covered with large smooth scales which ha\e five or six

striate lines in the centers. Dorsal and anal with high scaly sheaths,

base of caudal scaled, ventrals with a long axillary scale, pectorals without
axillary scale. Head entirely naked.
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Origin of spinous dorsal iiii(lwa_v between end o[ last caudal vertehiii

and nostril, the third ray of which is large and modified, the loni^'esi

being 1.14 in head, its hard poiiion is distinctly serrated excejil on its

lower third; posterior ray 1.50 in modi lied ray; base of anal l.S."") in

head. Origin of anal is slightly nearer origin of ventrals than to end of

caudal vertebra; its longest ray 1.5fi in head, its base 2.75, its last ray

3; ventral fins are midway between anal and origin of pectorals, their

tip not reaching to anal pore; pectorals low on body. Caudal deeply

emarginate, its length a fifth greater than head.

Color in life is grayish above, the margins of the scales darkei-, sliaded

with greenish, yellowish on sides, shading into pinlcish below. Fiom

3 to 5 black spots along the median area of sides, all specimens have at

least an indication of a dusky stripe connecting these sj)ots, some show the

stripe very distinctly; a slight dusky blotch just below origin of dorsal,

none at origin of anal. The head has >ome bronzy markings on opercles

and in front of eye. Dorsal grayish with dusky tip, caudal pinkish

with dusky tip, the lower lobe bright red, anal and ventrals bright red

with slightly dusky tips. Pectorals bright red.

Color in alcohol is similar except the dark markings show more

distinctly. The lower half of fish i* yellowish white, the fins are yellnw-

ish, dorsal, caudal, and anal with dusky tips.

Ninety specimens from a small stream near the town of Balabac,

Balabac Island. Type is No. 5233, Balabae Island, P. I., taken by tlie

author 11 August, 1908. Length, 130 millimeters.

Family BELONID.l-:. The (lar-.

Oxyporhamphus brevis Seale, sp. iiov. i'late II. (Bamban).

Head 4.40; depth S.50; dorsal 15; anal 15; scales are \ory deciduous,

about 50 from axil of pectoral to end of caudal vertebra; eye 3.75 in

head; snout 3.W, the width of the free triangular portion of upper jaw

considerably greater than its length; maxillary equal to eye; mandible

1.75 in head, the beak on under jaw scarcely developed, its length beyond

the end of upper jaw equal to pupil of eye; interorbital space equal lo

eye; pectorals 1.75 in head; ventrals 2.45.

Body elongate, compressed, length of caudal peduncle 3 in head, its

least depth 1.50 in its length, its width 3.

Upper profile of head and snout a low even curve; inter(jrbital space

like nuchal region very slightly convex, a wide distinct ridge do^vn the

middle of interorbital space; greatest width of head 2.50 in its length,

its greatest depth 2.10. The most characteristic thing about the head

is the extremely short beak of under jaw which while it varies slightlA-,

in most specimens and in type is nearly equal to width of pupil of eye

or 2.50 in snout. Eyes of moderate size, impinging slightly on upper

profile; mouth large, teeth in villiform bands in jaws, none on vomer,
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palatine, or tongue. Oill openings carried forward to below anterior

margin of eye. Gill rakers short, wide at base, sharp, pointed, and

denticulate on their inner surface, about "c!0 on lower limb, the longest

less than pupil.

Entire body covered with large, smooth, thin deciduous scales; head

naked; vertical fins scaled. Origin of dorsal is just one-third distance

between end of caudal vertebra and lower axil of pectorals, its longest

ray 1.90 in head. Origin of anal is under third ray of dorsal, its longest

ray 3.50 in head. Origin of anal is slightly neaier the origin of ventrals

than to end of lust caudal vertebra. Origin of the ventrals is midway

between end of last caudal vertebra and angle of preopercle. Caudal

fo)-ked, upper lobe scarcely equal to head, lower lobe considerably longer.

Color in life gi'eenish above, sihery and white below, a distinct silvery

band on side, bordered above by a narrow greenish band, fins white, the

dorsal, anal, and caudal distinctly tipped with jet black.

Color in alcohol dull yellowish, green above, margins of scales darker.

Sides with silvery bands which ha\e a bluish green upper margin, yellow-

ish white below. Cheeks sih-ery; tip of under jaw, snout and top of

head more or less dusky; eyes golden, with dusky blotch above; dorsal,

caudal, and anal yellowish, broadly tipped with jet black; pectorals and

ventrals yellowish, a black spot on upper liase and axil of pectorals.

Fourteen specimens, type is N^o. 5301 from Paawacan, Palawan Island,

P. I., 14 August, li)OS. Length, 14 5 millimeters.

Family ATHEIMNID.E. SihersJdes.

Atherina regina Seale, sp. nov. Plate III, iig. 1. (Gunoe.)

Head 3. .'30; depth 4.0.J; dorsal VI-I, 10; anal I, 10; scales 36, count-

ing from the enlarged scale directly above axil of pectoral, '; in vertical

series; eye 2.35 in head; snout 4; interorbital space 3.75, being less than

eye; maxillary 3.50; mandible 3; pectoral 1.25; ventrals 1.60; depth of

caudal peduncle 3.4r>.

Body elongate, moderately compressed, greatest depth at origin of

\entral fins. Cainhd peduncle compressed, its least depth equal to

twice its length.

Plead heavy and rather blunt, its greatest width equal to its greatest

depth, the lower portion of head strongly compressed. Interorbital space

is slightly concave, caused by the prominence of the superocular ridges,

these bones form distinct ridges on ii]iper lateral part of snout. Top of

snout flat except the small hump anteriorly caused by the processes of

the maxillary, the anterior margin of the snout is an even concave curve,

with a point on each side of processes; width of snout considerablj-

greater than its length. Eye large; mouth large, oldique, the lower

jaw slightly protruding. Maxillary narrow, ending on a line with
the front margin of iris. Mandible ending under anterior third of pupil.
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Preorbital with two or more distinct pores. Teetli in villiform bands in

jaws, a small patch of villiform teeth on vomer, back ol' (ongue, and
pterygoids ; the t.ype specimen has the vomer broken but the two cotypes
show teeth on the vomer; no teeth on palatine. (,'111 (ipeiiin^s wide.

Gill rakers long and slender, iweiity-five or more on lower areli. i'seiido-

branchia large.

Scales large and smooth, their margins rounded and scarcely broken,

the scaling not extending on the head except on the occiput, no scales

on the fins except on base of caudal, but there is a distinct sheath of

scales for the soft dorsal and anal. Top and sides of head well furnished
with pores. A very large one just above opercles. There are sixteen

scales in front of dorsal fin, ten scales between the origin of the two
dorsals, and six scales along the base of the soft dorsal.

The origin of the spinous dorsal is midway between end of caudal

vertebra and the anterior margin of eye, its longest spine is equal to

orbit, the spines are slender and pungent. Soft dorsal on a line witli

origin of anal, and much nearer tip of ventrals. or to spinous dorsal,

than to caudal; the second ray is longest being l.s,5 in head; anal

rays similar to soft dorsal, tlie longest being 2 in head. ( )ri,uin of ventrals

midway between end of maxillary and origin of anal. The anal pore is

located between the posterior third of the ventral fins. (Jaudal rather

large and deeply emarginate, the lower lobe being at least 1.40 in head.

Pectorals are above the median line of body.

Color in alcohol is straw-yellow all the scales on upper half of body

more or less punctulate with fine black or bluish dots. These black dots

very thick on the middle of the three rows of scales on the back forming

a median dark line on its either side. A distinct silvery band occupies

the entire median row of scales on the side, the upper margin of this

band is of a dull lead color, a double row of small black dots separating

the two colors ; there is an additional row of \ ery minute black dots on

the row of scales below the silvery stripe. The lower third of body is

unmarked. Snout and rim of lower jaw washed with dusky, a distinct

dusky spot at upper anterior margin of opercle directly behind eye, a

dusky spot at upper axil of pectorals and a dusky bar across its inner

base; a dusky area just over and impinging on eye. Dorsal, anal, and

ventral fins uniform yellowish white. Pectoral with a distinct dusky

blotch occupying an area slightly greater than eye at the beginning of

the posterior third of fin ; the tip of pectorals and the basal third of most

of the rays white. Caudal slightly washed willi dusky, two more or

less distinct dusky blotches on its base.

The type is No. 2082, in the collection of the section of fisheries.

Bureau of Science, Manila. It was secured by the writer at Culion

Island, P. I., 7 October, 1907. Length of type, 80 millimeters. Two
additional specimens No. 2083 \i-ere secured the following day at the

neicrhborino' island of Busuanga.
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This .species is related to A. pmguis Lacepede, which is no doubt the

A. lacunosa Porster from which it differs in the fewer scales, location of

fins, size of eye and absence of teeth on the palatines.

It somewhat resembles .1. morrisi Jordan & Starks but their fish has

14 anal rays and scales 4.") and tlie origin of the anal is in advance of

the soft dorsal.

A . tsuruga Jordan & Snyder is a long panetela-sliaped fish whose

chief resemblance to the present species consists in its dusky spot on the

pectorals; in other respects it is quite different. .1. lacunosa Bleeker has

no black spot on pectorals. A. insila Jordan &: Seale has a large number

of scales and is a quite differently shaped fisli. I have compared this

tvfie with all of the above species now in the Stanford University museum

and find it quite distinct.

Atherina balabacensis Seale, sp. nov. Plate III. fig. 2. (Gunac.)

Head 3.75; depth 4.10; dorsal A^-I, 10; anal I, 12; scales 36; six

in vertical series; eye 2.10 in head; snout 5; interorbital space 2.50,

being less than eye; maxillary 3.50; mandible 2; pectorals 1.10; ventrals

1.80; depth of caudal peduncle 3.

Body elongate, moderately compressed, rather heavy and deep, its

greatest depth at origin of spinous dorsal; the back is slightly but evenly

curved; caudal peduncle compressed, its least depth 1.50 in its length,

measured from end of caudal vertebra to posterior axil of anal.

Head rather heavy and deep, its depth being considerably greater than

its greatest width, the lower profile of head is an even rounded curve

while the upper profile from the occiput is almost straight. The lower

jaw is the longest, forming the anterior point of head. The interorbital

space is almost flat and has three short low ridges. AVidth of snout equal

to its depth at its median point. Top of snout flat except for the small

hump caused by the processes of the maxillary. Mouth large, oblique,

the lower jaw protruding. Maxillary narrow, ending on a line with

anterior margin of orbit. Mandible ending under the anterior margin of

pupil. Preorbital with about four large pores or mucous cavities which

give this bone a sculptured appearance. Villiform teeth in jaws, vomer,

pterygoids, and back of tongue ; no teeth on palatine. Gill openings large

and carried forward to below anterior margin of iris. Gill rakers long,

slender, and numerous. Pseudobranchia large, longer than the longest

gill filaments. Isthmus long and narrow, a distinct groove on its lower

surface.

Scales large and smooth, their margins not rough nor denticulate.

Head without scales, fins unsealed, but with a scaly sheath to the soft

dorsal and anal. Head is well furnished with numerous pores and i/aual*.

Fifteen scales in front of dorsal fin; nine scales between the margin of

the two dorsals, aiid six scales along the base of the soft dorsal.

The origin of the spinous dorsal is midway between end of caudal
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vei'telii-a iiiul llio piisleriov mavgin ol' pupil, iis lon,ij,('sl spine is equal to

orbit, the spines are slender iind pungent. Origin of soft dorsal on u

line with the origin of the fourth ray of anal, and much nearer spinous

dorsal and tip of ventrals than to base of eaudal, the second ray is

longest being l.SO in head. Anal similar to soft dorsal, its longest ray

l..")0 in head. Origin of venlrals midway between origin of anal and a

lino with anterior margin of pupil. Anal pore between and at beginning
of posterior half of ventrals. Oaudal df>eply emarginate, its lower lobe at

least 1.20 in head. Peetorals are above the median line of body.

Color in alcohol straw-yt'llow. a slight greenish wash above. The
scales above lateral line with tine dark punctulations. A dusk-y line along

the middle of back from head to caudal, some darker shadings at the

origin of the two dorsal fins, a dusky line from origin of anal fin to

caudal. .V bright silvery stripe occupies the middle third of the median
line of Scales, a narrow lead-colored margin along the upper margin of

this silvery stripe, the row of scales below this silvery stripe has a row

of very small black dots along its middle, there is also an indistinct

incomplete row of dots on the next row of scales below. Base of pectorals

with a dusky band and dusky spot in axil. .A dusky blotch on upper part

of eye. Lower jaw, top of head, and snout, shaded with dusky. No
dusky spot on pectoral rays. Pins all grayish white, the eaudal with a

slight dusky wash, but without dusky spots at base.

The type is No. 4983 from Balabac Island, P. I. Taken by the writer

1 August, 190S, near the mouth of a small stream. Length of type, 10

millimeters. Kight cotypes wei-c secured from the same locality, Nos.

4983, 5308 and 5229. Additional specimens of this species were secured

from the following places: 1241 Samar Island, 1295 Oebu, (?ebu Island,

137D Siquijor Island, 1447, J 457, 1495, 1(J58 and 1059 Cagayan, Min-

danao Island, 1981 and 5475 Puerto Princesa, Palawan Island, 2079

I'ulion Island, 48(;(; Samal Island, Mindanao. Thirty-two specimens in

all including types.

This species but slightly resembles ^i. forsl-alii (Kupp.) Ijemg a

deeper, heavier fish with a caudal peduncle not nearly so deep and has

fewer scales and anal rays. Evermann and Scale ^ refer specimens from

Bacon and Bulan to A. forskdii which probably belong to this species.

This species somewhat resembles A. duodcciinalis Bleek., but the shape

and color markings are different, the rows of black dots on the sides

being always present in our specimens. This species somewhat resembles

A. lineata Gunther but the latter species has teeth on the palatines, a

smaller eye, and different location of fins. A. lineata also has the

pectoral slightly washed with dusky over its entire surface and the

rows of dots are larger and more distinct.

"Bull. Hnr. b'inh. (1906).
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Family MUGILIDiE. The Mullet?.

Mugil joloensis Seale, sp, nov. Plate I\ .* (Banak.)

Head 4.30 ; depth 3.60 ; dorsal IV, I, 7 ; anal I, 9 ; scales 33, 10 in

vertical series; eye 3.30 in head; snout 4.10; interorbital space 1.95;

maxillary exposed at tip; mandible 2.75; pectorals equal to head;

ventrals 1.30; least depth of caudal peduncle 2.

Body moderately elongate, compressed, the greatest depth being in

middle of body, the depth of the caudal peduncle is scarcely less than

its length (measured to axil of dorsal). The profile from origin of

spinous dorsal to snout is almost a straight line.

Interorbital space is moderately convex. Top of snout almost flat.

Greatest width of head 1.45 in its depth. Depth of head at middle of

eye 1.75 in length. Snout short and blunt. The preorbital has a very

deep notch, its deptli being greater than width of pupil. The upper lip

is very thick, with a fold, and fringed with a row of papillfe, an additional

row of pi]jill;p on the lip just above the fold, an additional fringed fold

at each corner of the mouth; under lip with moderately broad membrane.

The nostrils are situated directly above the posterior margin of preorbital

notch. Teeth on tongue, vomer, and palatine, none in jaws. Eye with

but the slightest indication of adipose eyelid, which is present as a

narrow rim to orbit. Snout is much broader than long, it is fully tipped

by the broad maxillary. There are four soft difEerentiated areas between

the scales on preopercle. Gill openings large being carried forward to

under pupil. Gill rakers numiMous slender, longest about equal to pupil.

Pseudobranchia present.

Body and head covered with large smooth scales which are slightly

ctenoid at margin. A single small ridge in center of each scale. About

nineteen scales in front of dorsal fin; soft dorsal and anal scaled.

Pectorals without axillary scale. An axillary scale at ventrals. Eleven

rows of scales between the origin of the dorsals.

The spinous dorsal is midway between end of caudal vertebra and

middle of pupil, the longest spine 1.70 in head. Origin of soft dorsal

midway between end of last caudal vertebra and origin of first dorsal

being over the middle of anal, its longest ray equal to longest anal rav,

1.50 in head. Origin of anal is slightly nearer end of caudal vertebra

than to origin of ventrals. The ventrals are midway between anal and
anterior margin of orbit. The upper portion of pectoral l.iase is on a

line with upper margin of eye. Claudal fin is rather deeply emarginate

its length greater than head.

Color in alcohol silvery with wash of yellowish, grayish above. Upper
third of pectorals washed with dusky ; soft dorsal, anterior rays of anal,

and tip of caudal also slightly washed with dusky. No stripes on body,

* In our figure the spinous dorsal and the ventrals are drawn too far forward.
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except those caused by the small ridge iilong wntvv of scales. A
distinct black dot at axil of pectorals.

Type is No. 3379. Secured by the writer at Join, Jolo island, V. 1.,

February, 1908. Length, 125 millimeters.

This species is related to M. laUosiis C. & V., but M. laUosus has
"upper lip without fringe." Our species has fewer scales, and the upper
third of dorsals dusky, our species has teeth on vomer and palatine.

Mugil banksi Seale, sp. nov. Plate V. (Banak.)

Head 4.50; depth 3.50; dorsal IV, 9; anal III, 9; seiiles 37, 10 in

vertical series; eye 3.10 in head, the exposed portion 4; snout 5;
interorbital space ,-.'

; maxillary is entirely hidden ; mandible 9 in head

;

preorbital with shallow notch, its end but slightly denticulate, its width
at end 1.30 in pupil; pectorals equal to head; ventrals 1.30.

Body moderately elongate and compressed, the upper and lower
outlines being about evenly curved to the short blunt snout. Tip of

head formed by the deep upper lip. Caudal peduncle is thick and
strong, its depth 1.2.5 in its length measured to vertical dorsal axil.

The head from the blunt snout is rounded conical; interorbital space

convex. Eye is large with the adipose lid developed as a narrow fringe

to orbit and not covering more than a third of the iris before and
behind. Greatest width of head 1.45 in its length being almost equal

to its greatest depth, width of snout is equal to twice its length and is

much more than its depth. An elongate shallow depression on upper
sides of snout containing the two nostrils, the posterior one much the

larger. Upper lip thick, with two distinct rows of papilla?, these

becoming united into little folds near the corners of the mouth. Lower
lip thin, without papillis. No teelli in jaws or mouth. Gill openings

extend foi-ward to below posterior margin of pupil, (iill rakers ai-e

short slender and numerous. The two margins of the subopercles

fitting closely below, the space between them being confined to a short

narrow line anteriorly. The mandibles cover the entire chin.

Head and body including soft fins scaled. The scales of body large,

smooth, thin, margined with a thin soft membrane. A short narrow

groove in the center of each scale, about 90 scales in front of dorsal fin

and 13 series between the origins of the two dorsals. A distinct axillary

scale at pectoral and ventral. Anal with scaly sheath. Five soft

differentiated areas on tlie margin of the preopercle between the marginal

scales.

Origin of spinous dorsal midway between tip of snout and end of last

caudal vertebra, length of first spine 1.50 in head; origin o! soft dorsal

very little nearer origin of spinous dorsal than to end of caudal vertebra,

being on a line with the third anal ray, its longest ray 1.30 in head.

Origin of anal slightly nearer end of caudal vertelna than to axil of

ventrals. The longest ray equal to longest ray ol' soft dorsal, base of
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fin 1.70 in head. Oi'igin ui ventral^ midway between origin of anal and

notch of preorbital, caudal dt-eply emarginate, its length considerably

greater than head.

Color in life silvery with a grayish wash above. The head with bronzy

reflections. A dislin(;b black spot at upper axil of pectorals and a rather

broad and distinct white bar across the base of the fin below the dark

sjiiil. A white margin to anal pore. Fins whitish^ soft dorsal and caudal

slightly washed with dusky on posterior third.

Color in alcohol similar to above, but the . groove on middle of

scale showing more distinctly above and giving the appearance of

narrow stripes on center of rows of scales.

Type is No. 1412. Secured at Si(]uijor Island, P. I., 7 September,

iDUS. Length, 190 millimeters.

This species is related to M. lunyiinanus but is distinguislied by tlie

fringed lip, 9 anal rays, and smaller adipose eyelid, markings, and |io-ition

of fins.

Named for C. S. Banks, entomologist Biological Laboratory, Bureau of

Seience, Manila.

Family SPHYEiENID^. The Barracudas.

Sphyraena aureoflammea Seale, sp. nov. (Babayn.)

Head 3.10; depth r,.35; dorsal V, lu ; anal 11; scales 7-83-9 (count-

ing to end of caudal vertebra) ; eye '> in head (measured to tip of upper

jaw); snout 3.25; interorbital space 1.7."i in eye; maxillary 2.75 in

head; mandible 1.7.5; \entrals 3.10; pectorals 2.75.

Body elongate, cylindrical, the upper and lower outline about evenly

curved, length of caudal peduncle 1.50 in head, its least depth 3 in its

length.

The head is elongate, conical, its greatest depth 2.75 in its length,

greatest width 3. Upper profile of head is almost straight; the inter-

orbital space is flat, with t distinct ridges. The opercle ends in a single

obtuse flat point. The lower angle of preopercle extends back as a large

membraneous flap. The eyes are of moderate size. Snout is conical, its

median vndth being somewhat greater than its median depth. Preorbital

with a distinct oblique ridge in front of the eye. Maxillary falls short

of the eye by a distance equal to pupil, the maxillary ends in a small but

distinct spine. The lower jaw considerably the longer. Teeth of upper

jaw consist of a single row of small teeth on sides of palatines with

three enlarged canines a short distance from tip of jaw, and two enlarged

canines on each side at tip of jaw, the maxillary also has a single row of

small teeth. Teeth of lower jaw a single series of rather strong canines.

A single large canine at symphysis. No teeth on vomer. Gill openings

large, ending on a line with anterior margin of eye. Two gill rakers on

lower limb, one being at the angle, these are distinct, sharp, pointed,

their length 2 in pupil.
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Body entirely covered with hu'i^c smootli scales, about :.':! in front of

dorsal, and 31 between the origins of tlie two dorsals. The iins, except

spinous dorsal, are more or less scaled. Head is naked except on najic,

cheeks, and opereles; lower Innb of preopcrcle naked, no scales on head

in front of anterior margin of pupil.

Origin of spinous dorsal midway between origin of second dorsal and

posterior margin of pupil, being above the middle of the ventral rays,

the anterior spines longest, being equal to postocular portion of head.

Origin of second dorsal considerably nearer the first dorsal than to end

of caudal vertebra. Origin of anal is under the second dorsal ray and

is slightly nearer end of caudal vertebra than to orgin of ventrals.

Base of soft dorsal slightly greater than base of anal which is 3.75 in

head. The longest dorsal ray and longest anal ray about equal, 3.10 in

head. Origins of ventrals midway between middle of maxillary and anal

fin. Caudal deeply emarginate, the lobes 2 in head.

Color in life, above lateral line lemon-yellow, a purplish stripe from

snout over interorbital space and nuchal region to near base of second

dorsal, a short stripe with some yellow edgings in front of evf. A
brown stripe from origin of lateral line to middle of base of caudal,

another line from posterior margin of eye over liase of pectorals to

caudal, the area Ijetween thesi^ two lines rather a bright blue, ventral

surface a pale blue. Some greenish scales with yellow margins on

nuchal region, lips brown, soft dorsal with slight wash of brown, caudal

yellowish brown, anal with a slight trace of pink, other fins white.

Color in alcohol dull brownish above, silvery below; two brown lines

on sides; top of head and snout darker; soft ilorsal and caudal grayish,

pectoral more or less grayish at axil.

Five specimens. Type is No. 4138, from Zamhoanga, Mindanao, 23

May, 1908. Length, 280 millimeters.

Family SYX(^XATHID^.

Trachyrhamphus caba ^ jSeale, sp. iiov.

Head 4 in body (measured from tip of snout to anal (ipeiiiug)
;

greatest depth equal to postocular portion of head; dorsal 22, its base

occupying 4 rings which are swollen, thus the base of the fin is consider-

ably elevated above the level of the dorsal surface; body with 18 rings,

tail with 33 rings. The dorsal is located on two of the tail rings and

two of the body rings; anal 4; snout equal to distance from pupil of eye

to posterior margin of operclc; eye 4 in head; interorbital equal to eye;

pectorals 1.75 in snout; caudal 1.50 in snout, its tip rounded; length of

body and head equal to 21 rings of caudal; lateral line jjasses to lower

caudal edge which is strongly scalloped; nuchal region has a decided

crest; snout strongly depressed, being in line with lower margin of body,

" Caha ia the native name for this fl3h.
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tlic foi'fkead has an abrupt cur\(\ i'oniicd by the pronounced ocular

ridges; iiiti'idibilal ppacc deeply concave; opcides willi numerous fin-

shaped slria\ which radiate from a single larger longitudinal ridge;

ten distint'l ridges in the intenuhital space which unite and form one

on the snout, 1hJs I'ldge has a few small spines; the orbital ridge is also

spinate; rings of body and tail without spines; length of dorsal rays

less than width of operch.'.

Color brown, the tlii'ee aiilenor eauihil rings lighter, the ventral

sui-face of liody rings and opereles bi^jwii. with the yellow cross line-

on their under surface, these cross lines not extending on body rings;

snout brown above and white below. A brown ring near the tip, fin<

giayish without markings.

Type is l^o. '.^3'M from Balayan Bay. Luzon, 20 .Fanuary, 1!)0S.

Length, 1-Hi millimeters.

Family H()L( )( 'EXTJilD. K, The SipiiTel Fishes.

Myripristis schultzei Sealo. sp. iiov. (Bai;a liii>rM.i

Head :i.lO; depth 2.r,l) : dorsal X. I, 15; anal HI, lo ; scales ^s to

end of vertelira, 10 in vertical series; eye hirgc, > in head; snout 7..")0;

interorbital space .'{.^O ; ma.xillary l.so. its ])ostei-ior tip ending on a

line with po?t(.'iior jnargin of pupil, width of distal end 2 in eye;

mandible 1.60 in liead; pectorals 1.25; venti-als 1.45.

Bodv oblong, compressed, greatest width at origin of (hii'sal. Upper

and lower outlines of Ijody about equal. Length of caudal peduncle 2.50

in head, its de])th 3.10. Depth of head about c(|ual to its length, its

greatest width 1.50 in its lengtli; intei'(jrbital space ilat witli 4 hmgi-

tudinal ridges. Tlie anterior outline of head is bent rather abruptly

down in front of eyes making a shoi-t blunt snout, the length of which

is 2 in its width. The groove to receive the maxillary process ends on

a line witli a)itei'i(n- of eye. I'reoi'hital is nari'ow aTul denticulate,

its greatest width 3 in interorbital sjiacc ; opercular boni's arr denticulate,

the operele has a single flat spine on its posterinr margin, maxillary with

small teeth on its lower posterior border. i\Iouth large, oblique, lower

jaw slightly tlie longest. Four distinct ].iores on tip of lower jaw;

bands of villiform teeth in jaws, vomer, palatin, and on hyoid portion
of tongue. A few large exterior teeth on tlie oulsid' of each jaw. more

abundant and larger on lower jaw. dill openings verv large being

carried forward to below anterior margin of pupil. (Jill rakers rather

long, about 30 on hiwer arch, the longest 2 in eye. Pseudobranchia

present.

Scales are large and toothed; body fully scaleil; head naked except

about 3 rows of scales on cheeks; ventral with distinct axillary scale.

Origin of dorsal fin midway between tip of snout and third anal ray.

Fourth spine the longest, 1.S5 in head. Anal and soft dorsal similar,
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the anal rays are slightly the longest, being 1.30 in head. Third dorsal
spine is slightly the longest being 2.30 in head, both the poft dorsal and
anal are sharp pointed.

Origin of ventrals midway betwcrii anal and anlcrior margin of eye,

caudal forked, 1.10 in head.

Color in life pinkish, waslicd with violet above, the margins of scales

on sides with brighter red. tip of lower jaw and snout red. Margin
of spinous dorsal deep red, the body of iin pale led, anterior of soft

dorsal and anal broadly margined with deep red. Tip of caudal deep
red shadinu- into lighter red at base. .Vd opercular blotch, some deeper
red on liase of pectorals, inner axil of pectorals deep black.

Color in alcohol ^ello\vish white with some bronzy reflections, darker

above; fins uniform yellowish white; no opercular blotch; inner axil

of pectorals deep black.

Type is Xo. 3S!)i) taken at Samal Island, Gulf of Davao. V. I.,

4 May. lOd.s. Length, 160 millimeters.

This speciiN is related to .1/. riolegrfUK.

Family ( !ARANOID,'h]. a'he Tampanos.

Caranx auriga Seale. s|). nov. Plate VT. (Talakitok.)

Head 3.30 in length : depth 2.7.". ; doisal VII, I, 17 ; anal II, I 16; 3i

armed scutes constituting the straight ]ioi'tion of the lateral line, about

70 scales in curyed ])ortion of line, curved portion 1.35 in straight,

greatest depth of cur\e 4.2.") in head, the line becomes straight under the

third dorsal ray: eye 3.'iO. the adipose eyelid covei'iiig the posterior third

of eye and a ]iarro\\- margin anteriorly; snout -1.2(1; intemrbital space

equal to eye; maxillaiy 2 in head, its end under posterior margin of

iris; width of its distal end 1.50 in eye; \entral 2.10 in head; least depth

of caudal peduncle 2.40 in eye, its width scarcely less than ej'e.

Body oblong, moderately compiessed, the depth at the origin of spinous

dorsal and at soft dorsal equal; the lower outline from the origin of anal

rays to mandible is a straight line, the mandibles being placed at a very

low angle. The upper outline from origin of soft dorsal to tip of snout

is curved, tlie snout being at an angle nmcb greater than 75°. The length

of caudal peduncle (measured from upper origin of caudal raj^s to axil

of dorsal) is but little more than its width, its depth is 2 in its length.

Upper profile of head strongly rounded, a distinct ridge from occiput to

nostrils, the snout is placed at a steep angle. Width of preorbital 1.60

in eye; greatest width of head 1.85 in its length; eye of moderate

size, the adipose lid covering the posterior portion up to pupil, a very

narrow anterior adipose lid. Lower jaw is slightly projecting, each jaw

has rather wide membraneous lips; maxillary with strong supplemental

bone. Each jaw with moderately strong curved canines, the upper jaw

with an inner row of villiform teeth. Villifonm teeth on vomer.
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palatine?, and tongue. (Jill openiu.i,^ wide, beii)^' larrieil forward to a

line with the anterior margin of eye; gill rakers rather strong and saber-

like, 14 on lower liml). the longest about 1.50 in eye. IVeudobranchia

present.

Scales small, rather smooth, bivust full)' scaled, head naked except on

cheeks and nape. Tlie scutes are graduated in size from middle of

caudal peduncle, their greatest depth being slightly less than pupil, their

size at beginning of straight portion of lateral line very minute.

Origin of spinous dorsal slightly posterior to axil of pectoral, the

spines weak, the second spine the longest being '^40 in head, the last

dorsal spine is free. The soft dor.-al and anal are quite similar the

rays being of about e(jual lengtli, the longest being 2 in head, base

of anal slightly less than base of soft dorsal, the origin of the anal rays

being under the fifth dorsal ray; the last anal ray is slightly prolonged.

Anal spines are under origin of soft dorsal; ventrals are about midway

between tip of snout and origin of anal rays; their tip reaching to anal

pore. Pectorals long and falcate, their tip reaching to fifth anal ray.

Caudal strongly forked, two narrow ridges on its base, one on each side

of the scutes, length of tin slightly less than head.

Color in life silvery with bronze wash and golden reflection^;, soft

dorsal, anal and caudal yellow, a rather large, not very dark and somewhat

diffused opercular spot at origin of lateral line, a black spot on inner

axil of pectoral not showing on outer surface.

Color in alcohol similar ti:i above but dull silvery on upper half,

yellowish white below. Head with bronze reflections, fins yellowish white,

without dark markings except a slight trace of brownish on tip of spinous

dorsal and on tip of upper half of caudal.

Type is No. 30. Secured at Manila, I'. I., -.'l May, 1907. Length,

230 millimeters.

Caranx butuanensis Seale, sp. nov. Plate \"JI.

Head 3.7.5; depth 3.50; dorsal VIII, I, 21; anal II, I, 17; .scales

small; 43 scutes in straight portion of lateral line, and about 7i) scales in

curved portion, the curved portion contained 1.50 in straight, the greatest

depth of the curve about equal to eye. The lateral line becomes straight

under the sixth dorsal ray; eye 3 in head; snout 4; interorbital space 3 in

head; maxillary 2.1, ending slightly posterior to pupil, width of its distal

end 1.50 in eye; mandible 1.85 in head; pectorals 3.30 in body; ventrals

1.85 in head; least depth of caudal peduncle 2 in eye. Body oblong

compressed, its greatest depth at origin of soft dorsal, the lower outline

from origin of anal rays to tip of lower jaw is a low even curve. The

upper outline from origin of soft dorsal to tip of snout is an iiTegular

curve being deeply concave at the occiput, causing the head to be of

considerable less depth than in most species of the genus. Length of

the caudal peduncle is about a fourth greater than its width. Upper

profile of head with a ridge from origin of dorsal to nostril. The snout
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is at an angle of a little more than -l.")°. (ireatest ileplh ol' head sli.i^litjy

less than its length, its width 'i in length. Mouth is of moderate size,

the lower jaw slightly the huigest, distini'l inembrauuns lips on e;ieh jaw,

a large supplemental bone on maxillary. Width of preorbital alwiit :.!

in eye. Teeth of luwei- jaw small, in two or more imws, witli some Uii'ge

canines anteriorly. Teeth of lower jaw consisting of a single row of

rather small canines, leetli on voiiuT, pahilines, and tongue. Oill open-

ings large, being carried forwanl to below anterior margin of eye. Gill

rakers saber-like, IG on lower liml). the longest about 1.50 in eye. Pseudo-

branchia present.

Scales are small, smooth, and I'ldiy cover the l)ody, including breast. .

Head is naked except on cheeks and occiput. The scutes are graduated

from the caudal peduncle, the deepest being 1.7 •") in eye, those at the

beginning of straight portion of lateral line minute.

Origin of spinous dorsal slightly posterior to axil of pectoral, the third

spine longest, 2.45 in head ; the last dorsal spine free. Soft dorsal and

anal similar, their longest rays being about equal, 1.S5 in head, the last

ray of each fin slightly prolonged.

Base of soft dorsal slightly the longest, the origin of anal being under

the sixth dorsal ray. Anal spines are below origin oi soft dorsal. Origin

of ventrals midway between tip of snout and origin of first anal ray.

Pectorals falcate, their tip scarcely reaching to anal rays. Caudal forked

with the two ridges on liiis(> almast obsolete, length of fin slightly less

than head.

Color in life silvery below, with about i wide dusky bands over the

back and down on sides, lliesi- bands of much i,n-ea(er width than tlie

interspaces, bands of equal ^vidth. Fins yellowish white, except spinous

dorsal which has a slight wash of grayish. A dusky op(^rc\dar s]iot.

Color in alcohol silvery with slight bronzy refiei-lions, 7 dusky bands

on back, the first being on nuchal region and the lii4 on caudal peduncle.

A dusky opercular spot. Top of head with some grayish, fins yellowish

white except spinous dorsal, which has a slight wash of gray, there is also

a very slight trace of grayish on tip of soft dorsal. Inner axil of ])ectorals

dusky, no dusky on their liasc. Iris golden with duslcv blotcli on upper

margin.

Type is N"o. 1896, taken at Butuan Bay, Mindanao Island, V T.,

25 September, 1907. Length, 120 millimeters.

Family AP0C40NICHTHYID.F..

Amia magnifica Seale, ap. nov. (Daugat.)

Head 2.75; depth 3 ; dorsal VI, I, 8; anal II, 7; scales 24, lateral line

complete; 7 scales in vertical series; eye 2.75 in head; snout 3.50;

interorbital 1.50 in eye; preopercle distinctly denticulate; bands of

villiform teeth in jaws, vomer, and palatines.

91701 2
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Body obldiig, cDiiiprcssed, the greatest depth at origin ol' dorsal ; caudal

peduncle rather loiij^ and slender^ its depth 2.50 in head, its length 1.45.

Upper outline of body more strongly curved than lowi'r. Head pointed,

mouth large, lowci- jaw i>roject)ng; eye laige, interorbital space slightly

convex with two ridges, which unite into o]ie midway between eyes. Tip

ol' maxillary extends to a line with pupil, its distal margin concave, its

length 2.10 in head.

(rill openings large, extending forward to below pupil. Gill rakers

rather slender ]ifit veiy pointed, about 19 on lower limb.

Body covered with large smooth scales, cheeks and opercles scaled.

Origin of dorsal midway between middle of caudal peduncle and tip of

of snout, its second spine the longest, 1.80 in head, last dorsal spine

almost as long as first ray, the longest ray 2.70 in head ; caudal slightly

lunate. Origin of ventrals midway Ix-tween Ijase of caudal and pupil,

its second spine about two-thii'ds length of rays, its longest ray 1.75.

Origin of ventrals midway between anal and a line with nostril, their tip

]'eaching alnmst Id anal, their length l..")(i in bead. Pc'eturals 1.7."> in

head.

Color in life. .V bright cardinal red with five silvery longitudinal lines,

the middle i>ne being composed of round silvery spots. These lines are

arranged as follows: the first is from tip of snout through upper part

of eye back to l]eloAV anterior third nf dorsal where it unites with the

second line, the portion of this line on the snout is orange, the remainder

is silvery; the second line is from posterior of eye to caudal, the portion

on the opercle is margined above and below with dusky ; the third line is

from the lower j)()steiior jjortion of eye to caudal, this line on the opercle

is also margined with dusky, and jiosterior to opercle it is composed of

round silvery dots: the fourth line is from maxillary helow eye to lower

margin of opercle, this line is margined with dusky; the fourth line

extends from the bnver posterior portion of opercle to the caudal; the

fifth line is below this and forms the general white coloring of the

belly, to anal fin. The fins aie all unifonnly red. Top oF head with

orange stripe from inteiorhital space along base of dorsals; chin orange,

lip of jaws brownish.

Color in spirits. The bright cardinal fades into dull brownish, the

silver becomes pale yellow, the orange fades into dull yellow, the opercles

show a beautiful, opalescent bluish reflection, the black on tip of jaw

and a black line on snout fade into white; the dusky margins to the

stripes on head show more distinctly, the lines on interorbital being

bluish white ending on nuchal region. A slight black area on middle

of caudal base, tins yellowish white.

Numerous specimens. Type is No. ril9-2. from Balabac Island, 10

August, 1908. Length, 40 millimeters.



NEW SI'EOIKS OF 1>IIILIPPIXE FISIIIOS. ,")()<)

Amia cardinalis Simile, s]). uny.

Mead ;>
: depth -.'.;."">; dorsal \'I, T, n ; iiiial II, S; scales -.'I, ihc lalcinl

line cninpli-le, 71, scales in veitical series; eve '!.7r> in ]i(>a(l ; sniiut 4;
interorbital l.rtO in eye; niaxillaiy ".' in liead, its disfal end on a line

with posterior margin of iris; nmndihle 1.r>."i; jjosfeiior jnargin of

preopercle strongly denticiilale.

Teeth in villiform hands in jaws, vomer and i)alatiiies.

llody oblong, cumpicssed. the gieatest depth al origin of dorsal, caudal

peduncle rathei- long and thin, its depth eipial to orhit, its length 1.20

in head. I'pper outline id' body more sliougly curved than lower. Head
rather bluntly ])ointe(l, mouth large, cheeks and oi)er(les each with two

-

rows of scales, opercle with a sharp flat s])iiie. (iill openings wide, being

cairied torward to a line with the pupil, lidl rakei's short and sharp

pointed, about i;'. on lower limb. Body fully coveied with large smooth

scales which ha\e very finely toothed liorders. head ^\ithout scales e\cepl

on cheeks and opercles.

Origin of dorsal tin is midway between tip of snout and middle of

caudal peduncle, its second spine is the longest and strongest, its length

1.50 in head. The last dorsal spine scaicely moi-e than half the length

of the first ra}- which is 1.T-") in head. Caudal slightly bilobid. 1.'.'") in

head; origin of anal midway between end of last caudal \('rtebra and

distal end of maxillary, its longest spine about ecjual to orbit, its longest

ray 1.75 in head. Origin of ventrals midway between anal and a line

with middle of pupil, their length l..')0 tn head ; pectorals 1.4(i in head.

Color in life uniform bright cardinal, without stripes oi' bands; a

slight tint of yellow on side of belly, and a browuisb blotch on opercles

just posterior to eye, fins all tmifonn red.

Color in alcohol unifomi yellowish white, some dusky mai'ks at base

of dorsals. A slight opalescent tint on opercle. A brown spot on nuchal

region, fins uniform yellowish white.

Type is Xo. 5463 from Puerto Princesa, Palawan Island, P. ]., 21

August, 1908. Length, 40 millimeters.

This species seems to differ in several respect from .1. crytlwrmiis to

which it is most nearly related.

Family SEEEAMD.E.

Epinephelus albimuculatus Seale, sp. nov. Plate VtJI. (Lapo lapo.)

Head 2.65 (measured from tip of jaw to tip of opercular flap) ; depth

3.35; dorsal XI, 16; anal III, 8; scales about 120 in lateral series, 50

in vertical series, about 50 pores in lateral line; eye 5.80 in head; snout

4.45; interorbital 7.10; maxillary 2.14, extending posterior to eye; mandi-

ble 1.80.

Body oblong, compressed, rather slender and elongate for t;his genus.
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tlu' upper outline considerably nmn' cui'\ed than lowei-. Least depth of

caudal peduncle 15.30 in head, caudal truncate.

Anterior profile from origin of dorsal to tip of snout has a gradual

even curve. Lower jaw rather strongly projecting, ilouth large. Each

lip with a fold. Upper jaw without teeth directly in center of jaw, but

with a patch of small sharp teeth on each side of symphysis. A single,

small projecting canine on each sid(.' ; extending back on the jaws from

each anterior patcli are several rows of villiform teeth with an outer row

of enlarged canines. Under jaw with bands of eardiform teeth anteriorly

with a projecting canine on each side (broken in type) the side of lower

jaw with two rows of enlarged teeth, the anterior row of larger depressible

teeth. Bands of villiform teeth on vomer and palatine. Tongue spat-

ulatc, without teeth
;
preopercle rounded and finely toothed, a slight notch

near its angle below which the teeth are slightly enlarged. Snft portion

of opercle ending in a single sharp point, the hard portion of opercle

with three spines ilie middle one being much the largest in fact the only

conspicuous one, the upper one being obtuse and hidden, ami the lower

one very small, the middle s]iinc is the most posterior and its tip is

nearei' tip of loww than to upper spine. Gill openings large, being

carried forward to below anterior portion of eye. Gill rakers large and

strong, l(j on lower limb, the longest equal to two-thirds diameter of

(.-ye. Scalas are minute and ctenoid; body, head, and fins, except jaws

.ind posterior portion of maxillary, finely scaled ; the scales on under

surface and on nuchal region smallest.

Origin of dorsal midway between tip of snout and third ray of dorsal,

tlie third to fourth spine longest, 'iAO in head, the first spine 1.90 in

second, the longest ray 2.'! 5. Origin of anal slightly nearer to last caudal

vertebra than to angle of preopercli', its third spine the longest, 3.75

in head, its longest ray 2.10 in head. \'entrals 'i in head, their origin

midway between anal and a vertical line with posterior nostril. Pectorals

1.75 in head.

('olor in life brownish with tint of green, about 30 rather large

scattered round yellow spots on head, fins slightly darker, otherwise color

uniform.

Color in alcohol. Uniform brown with scattered round whitish spots

on head, about 30 on each side and 4 or 5 showing indistinctly on

shoulders, above lateral line, fins dark brown, uniform, the pectorals a

siiade less dusky.

Type is No. 1908 from Butuan Bay, ^Mindanao, P. L, ^(i September,

1908. Length, 280 millimeters.

This species is related to E. coromandelicus Day but differs in several

respects, being more elongate and having a longer ma.xillary, a slightlv

different arrangement of opercular sjiines, and a different color pattern.
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Family lI.KMnLID/K.

Plectorhynchus doanei Soale, sp. nov.

Head 3; depth -.'.40; dorsal XI, v'O; anal ill, S; scales about 75; (It

23ores in lateral line; about 30 scales in vertical series; eye 3; snout 3;

interorbital space t; maxillary .'i.TT), scarcclj- reachiii.n- lo anterior margin

of eye; mandible 3.75.

Body is oblong, compi-csscd, the iipjx'r outline with mudi stronger

curve than lower, the greatest depth is at origin of ventrals. Depth f)!'

caudal peduncle 2.';5 in head, its length 1.80.

The anterior profile from origin of dorsal to end of snout is a strong

curve, the snout however is almost straight and at an angle of more than

45°. Mouth small, lips thick, with fold. Teeth of upper jaw mostly

anterior in several rows, small, sharp pointed. Teeth of lower jaw

similar, except that those on sides of jaws are in single series. .\o teeth

on vomer or palatine. I'osterior margin of preopercle rather strongly

denticulate. A rather deep notcli on posterior margin of opercle. Gill

openings wide, being carried forward to below anterior margin of eye.

Gill rakers short, fine, almost hair-like, 2tl on lower limb. Pseudobranchia

present. Entire body and head, including also bases of all the soft fins

covered with fine ctenoid scales. Origin of dorsal midway between li])

of snout and base of sixth dorsal ray. The third or fourth spine longest,

1.75 in head, the eighth, ninth and tenth spines are shorter than the first

spine, being less than length of snout. Loiigesi doisnl ray ].>'>'> in heail.

Origin of anal midway between end of last caudal veitehi-a and the

middle of base of pectorals, its base 2.50 in head, its second spine is

much the longest and strongest, its length 1.75 in head, the longest I'ay

1.40 in head. Caudal forked. 1.1 in head, its lobes rounded; ventrals

nearer to angle of mouth than to anal, their length l.H) in head ;
pectorals

equal to head.

Color in life orange red with about ": large white areas margined with

black, the anterior one occupies the snout, the second the nuchal

region, extending down to opercles on each side but not to base of dorsal,

the third occupies a region from origin of gill openings to, and including

base of ventrals and obliquely up to eye, there is a sc|uaie red band in

the middle of this area across the thorax. There is a dark ocular band

about width of eye down from eye around base of lower jaw, the fourth

white area is a round spot back of, and above, base of pectorals, the fifth

is below seventh to ninth dorsal spines and includes these spines, the

sixth just above and includes the origin of anal, the seventh is an

oblique white ring occupying the outer tw^o-thirds of caudal peduncle.

The posterior two-thirds of caudal is white with an oblong dusky patch

on each lobe, the sixth and seventh white areas have an indistinct round

dusky spot in the center. The soft dorsal is dusky with margins of
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rays white and a white spot near middle of fin. Anal is dusky at base,

broadly margined with white, with some dusky blotches at tip. Ventrals

black, with a wliite spot on anterior ray. Pectorals black with white tips.

Color in alcohol similar to above, except that the orange fades into a

light brown, the black margins to the white areas remain yery distinct.

Type is Xo. 4760 from Sitanki Island, Jolo Archipelago, 15 July,

1908; length, 40 millimeters; also a specimen Xo. 169.^ from Caga-

yan, Mindanao.

Family THEBAPONID.l^l The Grunts.

Dentex filiformis Seale, sp. nov. Plate IX.

Head 3.7.5; depth 4.15; dorsal X, 9; anal III, - ; scales 3-47-16; eye

3 in head; snout 3.10; interorbital space equal to eye; maxillary 3;

mandible 2M5; peciorals 1.35 in head; ventrals 1.30; depth of caudal

peduncle 3.

Body moderately elongate, oblong, compressed, of about equal depth at

origin of pectorals and at anal pore; least depth of caudal peduncle 3

in head.

Head somewhat conical, the profile from nape to snout evenly curved,

the interorbital space is moderately convex. Greatest width of head

1.85 in its length. Snout rounded, its width at anterior nostril equal

to its length; jaws equal, the upper moderately protractile, each jaw

with a rather wide fold or lip. Maxillary fully hidden except at its tip,

premaxillary scarcely reaching to eye, preorbital notched at angle of jaiv,

its width at this point equal to pupil, no spine on its posterior margin.

Lower jaw with two distinct pores on each side, mouth wide, slightly

oblique. Curved canines in each jaw, with patches of inner villiform

teeth anteriorly, the fourth anterior canine of upper jaw largest. Xo
teeth on vomer, palatine, or tongue. Preopercle fully serrated, opercle

with a single rather distinct spine ; five rows of large scales on cheeks.

Head, except snout, preorbital, and under jaw, fully scaled. Gill

opening wide, being carried forward to a line with middle of eye. Gill

rakers consisting of short, thick asperites, ahout 4 on lower limb.

Pseudobranchia present. Eyes quite large.

Scales small and ctenoid, the rows running horizontally on upper third

of fish and obliquely below, body fully scaled; five distinct lows of scales

on cheeks with the addition of a few scattered scales at margin of orbit.

Dorsal fin continuous, the spines weak, the fourth and fifth spines the

longest, 2.50 in head, the longest ray 1.95 in head, the &i is provided

.with a distinct groove into which it fits, its origin is directly above the

axil of pectoral. Origin of anal on a line with base of second dorsal

ray and is midway between end of caudal vertebra and origin of ventrals,

the anal spines are graduated, the third being 3.75 in head, longest ray

2.75, base of fin 1.90 in head. Origin of ventrals slightly nearer tip of



NEW SPECIES OF PHILIPPINE FISHES. oil)

snout than origin of anal, its length 1.30 in head. Prctunils 1.30 in

head, caudal forked with the outer rays ol' upper lobe fiUiform, its lengtli

2.35 of body, the lower lobe 1.30 in head.

Color in alcohol yellowish, a wide brown band sli-^^hlly less than width
of eye, occupies tlie middle of sides from eye to eaudal. A yellowish

area above tliis band, the entire upper portion brdwii, a I'ound dusky
dot at posterior end of lateral line, snout dark brown. There is a slight

indication of an additional but very indistinct dusky band on upper
sides of belly fading out posteriorly. Fins all uniform, yelb>wish wliite

without markings.

Type is >;o. I'^o', from Siirigao, Mindanao, P. I. taken Vi September,
liM)7. Length, 130 millimeters.

Family LUTIANIDxE. The Snappers.

Lutianus oriental is Seale, ap. nov. (Mayamaya.)

Head 3.75; depth 3.80; dorsal X, 14; anal III, S; scales 8-51-14;

eye 3.75; snout 3.10; interorbital 5.35; maxillary 3.30, ending under

anterior third of pupil; mandible 1.7 5 ending on a line with posterior

margin of pupil; pectorals 1.30; ventrals 1.55.

Body oblong, compressed, the greatest depth at origin of spinous

dorsal. The upper outline from axil of dorsal to eye is an even curve;

outline of head at eyes slightly concave. The lower profile from anal

to chin is ahnost straight, the lower jaw l)ein,i;- al a low angle. The

length of the caudal peduncle is 1.8tl in head, its greati'st deptli 1.35 in

its length. Interorbital space slightly convex, a median ridge along its

center ; snout conical ; width of preorbital but slightly greater than pupil.

Jaws equal. Teeth consisting of villiform bands Avith outer row of

curved canines, and a veiy long and strong anterior canine on each side

of upper jaw. Teeth on vomer and palatine, none on tongue. A very

shallow preopercular notch, no opeicular knob, opercle ending in a flat

spine. Gill openings wide, ending under anterior margin of (.'ye. <_iill

rakers of moderate length, sharp-pointed, ten on lower limb, the longest

about equal to pupil. Pseudobranchia present. Hody fully scaled,

cheeks, nape and opercles scaled, soft ilorsal, caudal, anal and pectoral

scaled at base.

Origin of dorsal above axil of pectoral, the fourth spine the longest,

3.50 in length; longest dorsal ray 3..'JO in head; second anal spine

slightly the longest, 3.75 in head; longest anal ray 3.10 in head. Origin

of anal under second dorsal ray; origin of ventrals, midway between tip

of snout and fourth anal ray, their spine only about half length of rays.

Pectorals not reaching to anal. \'entrals extend to anal pore. Caudal

Scarcely emarginate, its length 1.35 in head.

Color in life yellow, darker aho\e, four wide black longitudinal stripes

of almost the width of pupil at their nieilian point, the first from snout
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through interorbital space to posterior base of spinous dorsal. Second

from posterior margin of eye to base of soft dorsal. Third from tip of

snont through eye to upper base of caudal, a large black o\'ate spot in

this line and extending above it;, below the anterior portion of soft dorsal.

Fourth from suborbital to lower base of caudal through the upper axil

of pectoral, there is a slight dusky wasli on tips of spinous dorsal and

caudal, otherwise fins yellowish white.

Color in alcohol similar to above except the lines on top of head do not

show, and the general color is dull yellowish white, brownish above vi'ith

the black lines and black blotch showing very distinctly.

Pour specimens; type is No. 3201 from Limbones Cove, Island of

Luzon, P. I. Length, 95 millimeters. 14 Januarj^, 190S. The three

additional specimens are from Balabac Island, P. I.

This fish was called L. russcli by Jordan & Seale and L. quinqui-

lineatus by Jordan & Eichardson. Day gi\es it as the young of L.

dirysoiccnia,, but we have specimens of chrysotmnia and there is no doubt

of it being a different fish. I have examined specimens of the two

former species in the Stanford University Collection and find it can not

be classed with either.

Family SPARID^.. The Porgies.

Lethrinus cutambi ° beale sp. nov. Plate X. (Cutambak.)

Head 3; depth, S.^S; dorsal X, 9; anal III, 8; scales 6-45-13; eye 4;

snout 2, width of maxillary at symphysis almost equal to pupil ; its length

2.7 5 in head; mandible 3.45; width of preoihital 3.95; pectorals 1.30;

ventrals 1.50; interorbital space 1.10 in eye.

Body oblong compressed, the greatest depth being at origin of ventrals.

The upper outline of body from occiput to axil of dorsal is an even curve,

the forehead in front of eye is slightly convex while the snout is decidedly

concave, the lower outline of body much less curved than upper; the

lower jaw being very slightly oblique. The length of the caudal peduncle

is 2 in head, its median width is 3.50 in its length, while its depth is

1.50 in its length.

Greatest depth of head slightly less than its length, its greatest width

2.20 in its length; interorbital space convex. Snout is elongate, its

median width being about 2 in its length, nostrils some distance apart,

the anterior one with membranous flap. Mouth large, the lips witli

thick membranous folds. The upper ja^- strongly protractile. Teeth

of upper jaw consisting of a single row of about six tonical molars

without cusps on each side, with small conical canine-like teeth anteriorly

and with four enlarged outer canines in front. Lower jaw with about

eight conical molars without cusps, and small canines, anteriorly, two

enlarged outer canines on each side in front. No teeth on vomer,

"From the native name of this fish.
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palatine or tongue. The jaws arc equal, the maxillary eiuls on a lino with

anterior nostril, its end is fully hidden by pi'eorbital. Tlie niandibli;

ends on a line with posterior nostril. Gill openings are of moderate size

being carried forward to a line with middle of eye. Gill rakers are

thick and short .5 on lower limb, the longest about one-fourth of pupil.

Pseudobranchia present.

Body fully covei-ed with ratlici' large smooth scabs which are veiy

slightly denticulate on margins. Fins are unsealed, except pectorals

which are slightly sealed at base. Head is naked e.xcept on opercles,

with a small patch of scales behind and posterior to the eye, another

small patch posterior to, and slightly above eye.

Origin of dorsal is one spine anterior to a line with axil of pectorals;

fourth dorsal spine the longest, 3 in head, the spines received into

a sheath, longest dorsal ray 2.50 in head.

The second anal spine is strongest, the third is the longest being 3.10

in head, longest anal ray 2.75, origin of anal is on a line with the second

dorsal ray. Origin of ventrals midway between tip of snout and fifth

anal ray. Tip of ventrals reaching to anal pore. Pectorals extend to

a line with origin of anal. Caudal deeply emarginate, its length 1.25

in head, its shortest ray 2.10 in head.

Color in life rather a dark greenish with 7 or 8 irregular darker

vertical bars over back and down on sides. A'ertical fins marked with

bars of dark green.

Color in alcohol yellowish, with slight shades of greenish, about 8

irregular darker greenish bai-s extending over back and down on sides

to ventral surface, these bars much less than the interspaces, the band?

are more or less broken at the lateral line but are continuous below it,

there is on the second of these bands above middle of pectorals and

below the lateral line an intensified dusky area or blotch, scarcely distinct

from coloring of bands. Head is brownish with tint of green, there

is a darker band easily overlooked, from lower half of eye down to

posterior end of mandible; posterior margin of opercle darker.- A
darker green line at base of pectorals. z\. mottling of darker green on

the membrane at base of each dorsal spine, each ray of soft dorsal and

anal is crossed by one or two darker green blotches. C!audal has three

or four darker green vertical bars. A^entrals are crossed 1iy three bars

of darker green, pectorals white.

Type is No. 4678, taken at Sitanki Island, Jolo Archipelago, P. L,

11 July, 1908.
*
Length, 210 millimeters. Cotype No. 4U80.

Lethrinus atkinsoni Seale, 8p. nov. Plate XI. (Cutambak.)

Head 2.90; depth 2.50; dorsal X, 9; anal III, 8; scales 5-48-13;

eye 3; snout 2; interorbital space 1.15 in eye (bony part only measured)
;

maxillarj' 2.50 in head; mandible 2.10; pectorals equal to head;

ventrals 1.45.
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Body is oblong, compressed, rather detp, greatest depth at origin of

Yentrals. The upper outline is an even curve to the anterior margin

of eye, it is slightly more convex from this point, the practically

straight snout extends down to the protractile upper lip, at an angle

slightly greater than 45°. Lower outline from anal to tip of snout

forming a low even curve, the lower jaw being but slightly oblique. The

depth of caudal peduncle is 1.50 in its length, its median width is 3 in

its length, while its length is 2 in head. Greatest depth of head equals

its length, its greatest width 2 in length; interorbital space slightly

convex. Outline of snout almost straight, excluding the protractile upper

jaw; width of upper lip at symphysis 2.50 in pupil; maxillary ends

slightly posterior to anterior nostril; the mandible ends on a line with

anterior margin of eye. Eye is large, I.-jO in snout. Preorbital 2.50 in

head, jaws equal. Teeth of upper jaw consisting on each side of three

large molars, two of which have cusps, five conical teeth, and two large

curved anterior canine^;, also a patch of minute teeth in anterior of jaw,

behind the canines. Lower jaw on eacli side with four large molars,

three of which are biscuspid, fi^'e conical teeth, two canines, and a patch

of minute teeth just inside the curved anterior canines. Xo teeth on

vomer or palatines, opercle ends in a fiat spine and has a rather broad

yellow membranous margin.

Gill openings end on a line with middle of eye, the gill rakers are

short, thick ami blunt, four on lower limb, the longest less than one-

fourth of pupil. Pseudobranchia present.

Body entirely co\ered with large smooth scales which are slightly

denticulate on margins ; head naked except on opercles and a small patch

of scales behind and above eye. The spinous dorsal when collapsed is

fully hidden in scaly sheath. Fins not scaled exee]3t base of pectorals

and caudal. Origin of dorsal is directly above axil of pectoral, its fourth

to fifth spines are longest, 2.75 in head. Longest dorsal ray 2.25 in head.

Origin of anal is over second dorsal ray, its third spine is the longest,

3.25 in head, the second spine is strongest. Longest anal ray 2.75 in

head. Origin of ventrals midway hetweeii tiji of snout and posterior

axil of anal. Tips of venlj-als reach to anal pore. Tips of pectorals

extend to base of anal. C'audals deeply emarginate, its longest lobe

1.20 in head, its shortest lay 2..')0.

(Jolor in life yellow, with slight wash of grajisli, fins immaculate,

except ventrals which have dusky tips and caudal which is washed with

yellow.

('ol(;r in alcohol whitish, slightly grayish drab above; the middle of

each row of scales darker, making 4 or 5 narrow longitudinal lines

above the lateral line, these rows follow the curvature of the back. A
large rather indistinct oblong dusky blotch between the pectoral and

lateral line, base and upper axil of pectoral grayish. The fins are white.



NKW SPECllOS OF I'lIILlIMMNK FISHKS. .',17

unmarked except the upper surface of the fu'st ray ol' pectoi-als which is

gray, and the ventrals, which have some dusky on their posterior third.

Type is No. 5080 taken at Balahac Island, V. I., 6 August, 1908.

Length, 230 millimeters.

Family rOMACJ'^.NTinD.E. TJie Damsel-fishes.

Pomacentrus tropicus Scale, sp. nov. Plate XU, fig. 1. (Danif^.saliasa.
i

Head 3; depth 1.9.5; dorsal XTII, 14; anal II, 14; .scales 24, eighteen

pores in lateral line, 12 in vertical series; eye 3 in head; snout 3.75;

interorbital space 2, 7.5; ma.xillary 3.50; mandible 3.10; pectorals equal to

head posterior to nostril ; ventrals slightly longer than pectorals ; depth

of caudal peduncle 2.10.

Body oblong, compressed, its greatest depth at origin of ventrals, this

depth being considerably greater than at origin of anal. Depth of caudal

peduncle greater than its length.

Anterior profile from origin of dorsal to tip of snout, is strongly

rounded with a very slight constriction on nuchal region. Lower profile

not quite so strongly rounded as upper, jaws when closed are equal.

Interorbital space (>venly conve.x'. (Ji'catcst width of head 1.50 in its

greatest depth. Snout rounded, its median width being a third less than

its depth, its width considerable greater than its length, numerous small

pores on top of snout and on orbital ring. Preopercle strongly denticu-

late, narrow hut becoming abruptly \v](\v under antcrioi- margin of orbit,

this wide portion ending posteriuily below in one or more strong spines,

its anterior margin with a shallow notch ; width ol preorbital, at angle of

mouth, 2 in eye, width below midille of eye, 1.50 in pupil. Maxillary

scarcely extending to the anterior m;irgin ol orbit; manrlible ending

under anterior margin of orbit. Teeth in a single row in jaw>. Thev
are rather strong mid incisor-like, IS on each side of upper jaw; no

teeth on vomer or palatine. Gill openings wide, carried fonvard to

below anterior margin of eye. Gill rakers moderately strong, toothed

on their inner side, about 12 on lower limb.

Body and head scaled, no scales on orbital ring. All fins except

ventrals more or less scaled; strong scaly sheaths at base of dorsal and

anal. The scales arc smooth with finely ctenoid margins, those on

median portion of sides largest. Three rows of scales on opcrrlr with a

few additional small scales on lower margin, flight scales between

dorsal and head, about 14 series on top of head.

Origin of dorsal fin midway between tip of snout and base of twelfth

dorsal spine, the median spines of the fin arc longest, the first spine is

1.25 in eye, the eighth is 2 in head, the thirteenth is 2.10 in head. The

soft dorsal is pointed, its longest ray 1.50 in head. Anal similar to soft

dorsal, the second spine is 2 in head, the longest ra)' cijual to length of

head posterior of the nostril. Origin of first anal spine is imder the
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origin of tlie ninth spine of dorsal, origin of anal is much nearer origin of

ventrals than to base of caudal, in fact, the distance between origin of

ventrals and anal is considerably less than base of anal. Origin of ventral

is midway between anal pore and a \ertical line with ]iosterior margin of

iris, the ventral rays are more or less prolonged and filamentous, reaching

to the origin of anal. Origin of pectorals is slightly anterior to origin of

ventrals. Canclal ratiiei- long and sliai-p-pointed, scarcely emarginate, the

upper lobe the longer, lieing longer than head.

Color in alcohol similar to life color except less bright being orange

yellow with a slight brownish ^vash on top of head, fading on shoulder's

into the yellow body color. A blue line below eye on preopercle, some

blue spots on opercle, a blue line on side of snou.t, a blue line from

each side of belly out onto the anal fin -tthere it forms a submarginal blue

band, the tips of tlie anterior anal ray<; being black, a nari'ow black tip

to spinous doisal, otherwise fins all blight yellow. A black dot at origin

of lateral line, another in upper axil of pectoral fin, lips dusky.

Type is Xo. 4737 from Sitanki Island, Jolo Archipelago. Taken by

C. Canonizailo and the writer 1.5 July, 1908. Length, 7.">0 millimeters

Five cotypes Xo. 4To(_l were taken at the same time and place.

This species is related to Poinacentrus popci Evermann and Scale but

the coloring is different and the relative location of the anal and ventral

fins is quite different. It is also related to P. moluccensis Bleeker, but

lias larger scales and a sharp-pointed caudal, with the additional dif-

I'ercnees in color markings.

Pomacentrus elongatus Scale, sp. iiciv. Plate XII, fig. 2.

Head 3.50; depth 2.15; dorsal XIII, 14; anal II, 15; scales 28, 18

pores in lateral line, 14 scales in vertical series; eye 3.10 in head;

snout 3.40; interorbital space 3; maxillary 3.40; mandible 3; pectoral

equal to head; ventrals longer than head; depth of caudal peduncle 2.

Body oblong, compressed, rather elongate for this family. Greatest

depth in middle of body. Depth of caudal peduncle a fourth greater

than its length.

Anterior profile from dorsal fin to snout evenly curved and about equal

to curve of thorax and chin. Interorbital space convex. Snout rounded,

its median width being slightly less than its length. Orbital ring strongly

toothed, unsealed, very narrow below pupil, becoming wider under anterior

of eye, its width at angle of mouth 2 in eye. A rather strong spine at

posterior margin of this wide portion. Preopercle denticulate. Mouth
small. Maxillary ending under anterior margin of orbit. Mandible
ending under anterior margin of pupil. Teeth in two series the second

being smaller and less securely fixed and alternating with those of the

anterior series. Gill openings large, being carried forward to below
anterior margin of orbit, ({ill rakers slender, about 14 on lower limb.

Scales covering entire body and head, except orbital ring and chin.
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Four rows of scales ou preopcrcle, the lower row eousisting of llirec or

four small scales. All fines, except ventrals, more or less scaled, dorsal

and anal with high scaly sheath.

Origin of '""'orsal midway between tip oL' snout and base of 11th doisal

spine, the spines increasing in length posteriorly, anterior spine equal

to orbit, posterior spine 1.3."i in head. Soft dorsal, caudal, and anal

sharp pointed, the caudal scarcely emai-ginate, the upper lobe the longest;

Second aual spine l.TiS in head. Longest rays of anal equal to rays of

soft dorsal, 1.10 in head. Origin of anal is on a line with base of 13th

dorsal spine, and is but slightly nearer origin of venlrals than to end of

caudal vertebra. Origin of ventrals midway between anal and angle

of jaw.

Color in life brown, becoming lighter on caudal peduncle, some blue

lines on cheeks and top of head.

Color in alcohol is a reddish brown, shading into yellow on caudal

peduncle, the caudal yellow, with a very slight wash of dusky. Distinct

blue lines of less width than pupil uniting on top of snout extend

back to about origin of lateral line at top of eye. Another from anterior

of eye to middle of maxillary. A few blue dots on cheeks. A black dot

at origin of lateral line. Inner axil of peelorals whitish, giving a nmro

or less distinct white dot in upper axil of fin, pectorals grayish, ventrals

black, other fins similar to color of body except the yellow caudal.

Tvpe is No. "ivJll, collected by the writer and C. Canonizado at

Limbones Cove at the entrance to ^lanila Bay, Luzon, F. I., 11 Januarj",

190S. Length, 7G.") millimeters. Two cotypes were taken at same time

and place, Xos. 'i2Vi and "231.'i.

This species is F trilini'alu--: of Bleeker, xVltas, fig. 3, which we

believe to be distinct from the original F Irilineaiii-^ Ehrenberg.

Pomacentrus suluensis Seale, sp. nov.

Head 3; depth 3.10; dorsal XIII, 13; anal II, 14; scales 35, nineteen

pores in lateral line, 13 scales in vertical series; eye 3 in head; snout

3.55 ; interorbital space 3.30 ; maxillary 3 ; mandible 3
;
pectorals 1.10

in head; ventrals about e(]ual to head; depth of caudal peduncle 1.75

in head.

Body is oblong, compressed, the greatest depth being in -the middle of

body; upper and l(>^\er anterior profiles from base of dorsal and base

of ventrals lo snout are ei[ual low curves, making the head rather sharp

pointed. Depth of caudal peduncle slightly greater than its length. The

top of head is almost a straight line from dorsal to snout, the curve being

very low. Interorbital space slightly convex, median width of snout

slightly greater than its length ; two low ridges on upper side of snout

;

preopercle denticulate. Orbital ring entirely smooth and unsealed, its

width at angle of mouth about equal to pupil; suborbital very narrow,

less than one-half of pupil. Maxillary scarcely extends io anterior margin
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of eve ; mandible ending under anterini- margin of eye, the lower jaw

slightly the longest. Teetli rather strraig, in two series, the second

nlteriiating with those of fii'st series.

(iill openings wide, carried foi-\\ard to l)clou' anterior margin of orbit,

gill rakeis sharp-poinicd. rather long, about 18 on lower limh.

Body entirely covered willi ctenoid scale-. .Ml the fins cvcejjt ventrals

moi-e or less scaled. Large scaly sheaths at dorsal and anal, three rows

of scales on prcoporcle.

Origin of dorsal fin midway l)el\\i'cn tip of snout and base of last

dorsal spine, the median doi-sal spines ;ire longesl, being 2 in head.

Longest dorsal ray about equal to longest anal ray, being l..")0 in head;

dorsal, anal, and caudal sharp-poinled, caudal scarcely emarginate.

Origin of anal under l)asc of eleventh dorsal spine, [icing nearer origin nL'

ventrals than to base of caudal. Origiji of \entrals midway between

anal and a vertical line with anterior margin of pupil. Caudal equal

to length of head.

Color in life yellowish white, with two reddish brown vertical areas, one

occuping tbe (>ntirc head, its posterior border from origin of dorsal to

origin of Yentrals, tbe second is from sixth dorsal spine to base of sixth

soft dorsal ray down on sides to anterior half of anal fin. A large black

yellow-edged ocellus on the last four spines, ] emainder of soft dorsal and

caudal are yellowish white, the anal is bright yellow, some purplish on its

anterior part. A'entrals white with some purplish anterioiiv; no spot in

axil of pectoral or at origin of lateral line.

Color in alcohol similar to above, but the purplish on anal more
distinct, forming a dusky anterior boril(>r to fin.

Type is Xo. 4(;sii. Secured by the writei- and (' Canonizado at the

Island of Sitanki, Jolo Archipelago, L? July, 1!J0S. Length 35.5 milli-

meters.

This species IS related to P iwtaphthalmus Bleeker but differs con-

siderably in tbe color markings and in having preorbital strongly serrated,

the anal fin sbarp-pointed and the black spot above operculum absent.

Abudefduf coracinus Scale, sp. nov. Plate XIII.

Head o.tiO; depth 2; dorsal XIII, 14; anal II, 13; scales 27; 18 pores

in lateral line which ends under middle of soft dorsal, 14 scales in vertical

series; eye 3.50; snout 3.10; interorbital space 2.."ii); maxillary 3.2.5;

mandible 3; pectorals 1.10; ventrals longer than head, 3.15 in length,

caudal peduncle 1.60 in head.

Body is oblong compressed, its depth is about the same at origin of

ventrals as at origin of anal, depth of caudal peduncle is slightly greater

than its length.

Head is evenly rounded. The jaws when closed are equal. The
gieatest width of head is 1.75 in its greatest depth, the profile both from
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the orjo-iii of dorsal lo snout and from origin of \eiitvals lo snout is a

low even curve. Tlie interorbital spaee is slightl}' and e\enly convex.

The snout is lomuled, ils (lei)fh al nosd'il heiiig greater than its width.

Prcorbital is ralhei- wide and unsealed, the anterior inaigin net nolelied,

its width at angle ol jaw 1.50 in orbit, ils width below middle of eye

very little less than its angle. Maxillaiy ending on a line midway
between posterior iiosiril and anterior margin oC eve. 'j'lie end of

mandible not reaching to orbit. Teeth in a single series in jaws, rather

strong, fixed, almost conical, and with a slight cur\e. .'() on each side of

lower jaw. No teeth on vomer or palatine, dill openings large, ending
on a line slightly anterior to orhit. (Jill rakers slender and pointed, the

longest about eiiiial to pupil, 14 on lower limb.

Scales covering entiie body and head except the orbital ring, maxilhuv,
and mandibles; the scales are large smooth with their margins finely

ctenoid. Fins scaled, except the ventrals ; a high scaly sheath to dorsals

and anal. A lai-ge axillary scale at ventrals; scales largest on the median
anterior ])art of body ; small scales at base of fins and thorax. Si\- scales

between origin of doisal and head and about 13 series on top of head.

Two rows of large xales on the preopercle with two or three small scaU's

on its lower margin.

Origin of dorsal fin about the width oi eye posterior to pectoral axil,

the first spine being midway between tip of snout and origin of twelfth

dorsal spine, the spines giadually increase in length pustcridily, the fiisl

spine being l.'M) in eye while the last '2 in head (measured to base of

scaly sheath). Soft dorsal rounded, ils longest ray \.2'> in head. The

anal is similar in shape to soft doisal, its second spine is ? in head, the

longest ray is about equal to longest jay of soft dorsal; origin of secoml

anal spine on a line with base of 13th dorsal spine, being midway between

end of caudal vertebra and origin of ventrals, the first anal spine is quite

a little in advance of the second. (Origin of ventrals midway between

first anal spine and tip of snout ; ventrals are slightly filamentous at tip

but do not quite reach to anal pore. Pectorals are rounded, the width

of their base being ".'..50 in their length. Caudal rounded, scarcely

emarginate, the upper lobe the longer, being about equal to length of

head.

Color in life uniform dark brown or blackish.

Color in alcohol olivaceous black, fins black, operculai- flap black. A

black dot at axil of pectorals. No ocelli anywhere.

Type is No. 4908. A specimen 133 millimeters in length taken by

the writer and C. Canonizado at Sitanki Island, Jolo Archipelago, 18

July, 1908.

This species very closely resembles A. inaln^ but is easily distinguished

bv the naked orbital rino-
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Halichceres iris Hcale, sp. nov.

Head ;!.10 (measuiod to cud of opcivular ilap) ; doptli :!
; dors d IX,

13; aual II, 1 1 ; M-ak-s ','(;
; 13J in vertical m-i ies ; eve 4.50 in liead ; ^noiit

.'.75; intei'oibital I-.IO ; nia.xillary 1.50 ; mandible 3.

Body oblong, cdinpres-ed, the upper and lower outline-^ e\enlv rui\ed

t<; the rather jioiiited liead and snout. Depth of caudal ]iedunele '.M

in head, its length :> in head. Mouth rather small, the jaws eijual, tiie

upper jaw piotraetile, upper lip with wide fold, lower lip with fold less

developed. Teeth in a single series in each jaw, the anterior ones eou-ist-

ing of enlaijied projeetiuj;- canines; they graduate in size po:t(n-iorl\-.

No canines at an^'le of ja\\s. No tei'tli on vomer or palatiues. €4111

openings extend forward to line witli angle of preopercle. Hill i-akers

small, fine-pointed, about 13 on ]o\\er limb.

ISody eovered \\-ith large smooth scales, M'hieli aie' much smaller on

tliorax. Head entirely nake(l, fin.s unsealed, except a i ow at b.ise of

dorsal and anal, and basal half of caudal. Lateral line enntinuous.

The dorsal spines aie short and pungent, the origin nf the fm is midway

between tip of snout and base of sixth dorsal ray, the lon,t;cst spine ab'nit

4. '25 in head, the lon^ijest ray 3. Caudal is plio-htly lunate, its length

1.35 in head. Origin of anal midway l)etween the end of la-t i-audal

vertebra and the posterior margin of hard opercle, beiiy^' on a line with

the base of third dorsal lay, its base is l.?o in head, its second '^pine is

longest, 3. '25 in head, its longest ray '?.5(i. Oi'igin of ventrals slightly

nearer angle of mouth than to anal, the length '.Mo in licad. '^Tioinls

1.30 in head, ending on a line with ninth scale of lateral line.

('(tlor in life. The general color is greenish aljove and bluish below;

there are se\en purplish bands over back which extend obliquely back

and down to about the median line of sides, the anterior band is from

nuchal region to axil of pectoral, the second from origin of doisal. third

fiom p(jsteiior portion of sj^inous dorsal, fourth fimn anterior portion

of soft dorsal, fifth from middle of soft dorsah sixth from posrerior por-

tion of soft dorsal and the seventh over the middle of caudal peduncle;

these bands aie almost as ^^'i(le as the interspaces. 'Hie top of head

and nuchal region are purple, tliere are thiee wide rosy liands tinted with

purplish on sides of head, one from posterior of eye to posteiior mai»-in

of opeixle near base of pectoral, one from lower portion of oibit lo iower

posterior margin of opercles, one from lower anterior margin ol' oibit

to behind angle of mouth; thes(^ bai-s are of slightly greater width than

pupil, the coloring of cheeks between these bars is yellowish, with portions

.shading into orange and greenish, the lower jaw and throat blue, base

of peetorals pui'plish, the base of rays )ellow. Spinous dorsal purplish

with deep gi-een on liase, the purplish coloring extending back as a
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graduating Ime through the lower lialf oL' soft dorsal, ,L!:cn(;ral ccilor of

soft dorsal, pale yellowish, caudal yellowish with tint of green, tho upper
and lower rays green with the second ray a heavy brownish icd. Anal
pale yellowish, ventrals pinkish, pectorals washed with ycllowisli at base

and slightly dusky at tip.

Color in alcohol similar to aboM', except the bluish below fades into

whitish, the deep gi'een on dorsal and between the purple bars fades and
becomes dull bhiish, the stripes on head browii-pur])Iish, the anal shows
a dusky blotch on middle of anterior rays.

Type IS Xo. 4583 from Sitanki Island, Job Archipelago, P. I., '3

July, lOOS. Length, 112 millimeters.

Choerops palawanensis Seale, sp. nov.

Head 3; depth ?.80; dorsal XIV, v ; anal 111,10; scales 28; 11 ^eales

ill vertical series; eye 6; snout 2.35; interorbital 5.50; cheeks with about

6 rows of imbricate scales.

Body oblong, compressed, the upper outline more rounded tbau luwer.

Depth of caudal peduncle 2.35 in head.

Upper profile of head a sti'ong even curve back to origin of dorsal.

Interorbital space convex. Greatest depth of head l.l-t in its length;

mouth rather huge, the upper jaw protractile. Lips thick, with fold,

four strong projecting canines in the front of each jaw. a canine at angle

of upper jaw. Posterior margin of jireopercle is finely denticulate.

Lower limb of i)ieopeicle naked. Gill openings moderate, eudinfi- on a

line slightly postei'ior to eye. (iill rakers thick, sharp-pointed, short,

about 8 on lower limb.

The scales are large and smooth, fully eo\ering bi^ad and body e.xcept

top of head, snout, limli of preopercle, and chin. Tubules of lateral line

strongly branched.

Origin of dorsal midway between tip of snout and base of 12th dorsal

spine, the longest spine 3.50 in head, its posterior lays tlie longest, 2.50

in head. Base of anal 1.15 in head, its posterior ray 2.20, origin of anal

is midway between last caudal vertebra and angle of preopercle. Origin

of ventrals midway between anal and angle of moutli, the anterior rays

elongate, reaching to base of anal. Pectorals 1.25, ending on a line

with 12th scale of lateral line. Caudal slightly lunate, 1.15 in head.

Color in life, (icneral color brownish above, whitish below, margins

of the scales drab. An oblong bright yellow patch on side> uudei-

po.sterior third of spinous dorsal, a row of about five black spots along

the median line, sides of head greenish with tint of yellow, the color below

this is blue, a led line back from angle of mouth marks the meeting of

these two colors, four greenish lines on sides of snout fiom eye to mouth,

about 6 oblique yellow lines on opercle, three red lines on lower jaw, two

rows of dusky dots near base of dorsal fin. Dorsal blue with about 4

irregular rows of red dots tending to fomi broken vertical lines on

91701 3



5 '^4 seatjB.

soft dorsal. iMargin of spinous dorsal blue. Anal similar to dorsal

in color except that the round red spots tend to fonn two or three longi-

tudinal lines on distal portion of iin. Caudal yellowish green with

alternating hhie and red dots on sides. \'entrals blue, the wel)s yellow.

Pectorals yello\\', blue at base with a ring of red.

Color in alcohol diiU light brown with tint ol gieeu, the golden blotch

and the black dots on sides show distinctly. .Markings of dorsal scarcely

showing; markings of anal moio distinct, the dots being yellow, caudal

almost uniform greenish with the slij^ditest trace of markings.

Type is Fo. 5501, from Puerto J'nneesa, Palawaji Island, P. I., 'i-i

August, 1907. Length, 235 millimeters.

Family SClAEICHTHYID.K.

Callyodon rostratus Seali-, sp. nov. (0<;as.)

Head 2.75, measured from tip of opercular flap to tip of upper teeih

;

depth 3; dorsal IX, 10; anal III, 9; scales 23; S-}, scales in vertical

series; eye 7 in head; snout 2.20; interorbital 3.15, two rows of scales on

cheeks, the lower limb of preopercle being entirely naked; only the

slightest indication of canine teeth at angle of upper jaw, none on lower:

teeth green, the margins crenulate; lips narrow, not covering half of

either jaw.

Body oblong coii)j)re8sed, the upjjer and lower outlines equal, the snout

is heavy and deep, the teeth large and exposed, giving a blunt appearance

to the head. Depth of caudal peduncle 2.50 in head.

Depth of head 1.40 in its length, the upper and lower outlines with

very low angle. Interorbital space convex, ({ill openings are carried

forward to below eye. Gill rakers numerous, minute and hair-like.

Scales large and smooth, 3il in front of dorsal. Origin of dorsal midway

between tip of teeth and second dorsal ]-ay, its longest spine 3 in

head, the last ray 3.25. Caudal slightly rounded in middle, the lower

ray slightly produced. Ease of anal 1.70 in head, its origin being

midway between last caudal vertebra and axil of pectoral, its longest

ray 3. Origin of ventrals slightly nearer to angle of jaws than to anal,

their length 2.10 in head. Pectorals 1.50 in head.

Color in life deep blue-green, more decidedly bluish on belly, which

shows three or four longitudinal stripes of darker blue. A yellowish

area encircles and occupies the entire caudal peduncle. Cheeks washed

with reddish, two darker lines extend back from eye. A red line

around lips, a second red line across base of lower jaw. Dorsal red with

a green line through center and a deep blue margin. Caudal deep blue,

with some of the webs washed with red. Base of anal red, the distal two-

thirds blue. Pectorals green, the first ray blue. Teeth green.

Color in alcohol yellowish shaded ^\'ith dull brownish. A yellow area

occupies caudal peduncle, two wide dusky stripes from posterior part

of eye, snout greenish. Cheeks and opercles yellowish except the upper
portion of opercle which is crossed by the dusky bar. An indistinct line
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from below angle of jaws around lower lip, doi-sal gi-ayisli with yellowish

margin and clouded with dusky in ronter. Caudal yellowish with some
lighter markings on welis. Anal whitish at haso, the distal two-thirds

yellowish. Yentrals yellowish, pectorals yeljowisli, teeth green.

Type No. 292S from Zamboanga, Mindanao, P. 1., 10 April, 1908.

Length, 315 millimeters.

Callyodon hadji" Scale, sp. nov.

Head 3; depth 2.15; dorsal IX. !) ; anal III, 9; scales 2 1 to end of

caudal vertebra, S^ scales in vertical series; eye 5.75 in head; snout 2.60;

interorbital space about equal to snout ; scales on cheeks in three rows,

the lower row covering the limb of preopercle; lips rather wide covering

about two-thirds of jaws; each jaw with a strong canine near angle;

teeth rosy; pectorals 1.30 in head; ventrals 1.75.

Body oblong, compressed, the upper and lower outlines about evenly

curved, the head moderately pointed; least depth of caudal peduncle 2.1

in head, being about equal to its length.

Greatest depth of head about equal to its lengtli. Interorbital space

convex. Snout not particularly blunt. Lips thin, without folds. Gill

openings of moderate size, ending anteriorly on a line with posterior

margin of eye. (Jill rakers very minute, short, hair-like, at least 22 on

lower limb. Pseudobranchia large.

Scales large and smooth. Body and head fully scaled except snout and

chin. Six scales in front of dorsal. Origin of dorsal is midway between

tip of snout and base of second dorsal ray, its longest spine 2.75 in head,

its longest ray 2.7 5 in head. Base of anal 1.20 in head, its origin midway

between end of caudal vertebj-a and angle of preopercle, its longest ray

about 3 in head, origin of ventrals midway between anal and angle of

jaws, the fin not reaching to anal pore. Origin of pectorals below origin

of dorsal, its tip on a line with ninth scale of lateral line. Caudal

slightly lunate, its longest rays equal to pectoral, the mid rays 1.50 in

head.

Color in life is chiefly pinkish and bluish green. The throat, thorax,

belly and sides below the median line being a bright pink ; each scale on

entire side in front of caudal peduncle is margined with pink, upper part

of sides and back green, upper half of head reddish brown, caudal

peduncle blue-green, upper lip bright green with a blue-green line around

its base, this line is bordered by pink above and extends to below and

slightly posterior to eye. Three short blue-green lines radiate from eye,

two backward and one forward. An irregular-shaped bright green area

extends from angle of mouth to below eye and down almost to

chin. Under lip pink crossed by two deep blue lines, one near margin

the other near base of lip. About 8 deep blue spots or dashes on each side

of throat. A row of deeper green spots along base of dorsal fin. Dorsal

' Hadji=Moro pilgrim or chief.
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fin salmon-red with a broad ))lue-green border. A row of green spots

^Ipng middle of red portion. Caudal fin pea-green with deep blue upper

and lower margin. Anal fin deep red with outer half blue. Pectorals

deep blue with 4th to 5th rays bright pink. A^entrals pinkish and

yellow with anterior ray blue-green.

Color in spii'its uniform dull grayish, whitish on belly, the bright

greenish irregular area back of angle of mouth shows distinctly. All

. markings of the fins dull but show the general arrangement described

above, the pectorals are greenish with a darker stripe on second to

fourth rays.

Type is No. rj;!!)? from Puerto Princesa, Palawan, 19 August, l;)(>!).

Length, :3ar) millimeters, and cotype ."i 494 from same locality.

Callyodon albipunctatus Scale, sp. nov.

Head :^.75 ; depth 3 ; dorsal IX, 10 ; anal III, 9 ; scales 'io, Si in vertical

series; eye 5.25; snout 3.50; interorbital 3.25; two rows of scales on

cheeks; lower limb of preopercle entirely naked; lips narrow, the teeth

being more than half exposed ; teeth pinkish.

Body oblong compressed, under normal conditions the upper and lower

outlines are evenly curved; the snout, however, is very deep, giving a

blunt appearance to head. Depth of caudal peduncle '3.75 in head.

(Greatest depth of head 1.35 in its length. Mouth rather large. Teeth

prominent, no canines. Gill openings carried forward to a line with

posterior third of eye. (lill rakers numerous, minute and hair-like.

Pseudobranchia large.

Scales large and smooth, four in front of dorsal. Body and head fully

scaled except on interorbital space and snout, preopercular limb and

chin.

Origin of dorsal midway between tip of teeth and second dorsal ray,

the longest spine 3.10 in head, tlic longest lay 3.10. Origin of anal

midway between axil of pectoral and last caudal- vertebra, its base 1.75

in head, its longest ray 3.10. Origin of \cnlrals midway between angle

of jaw and anal, their length 2.10 in head. Pectorals 1.50, caudal

truncate.

Color in life. (u;neraL color of lower parts pinkish, the scales on upper

portion of body with greenish bases and margins. About ten distinct

lound white spots on sides usually in pairs at regular intervals, belly with

slight wash of purplish. Dorsal fin uniform pink. Caudal uniform pink.

Anal bluish at base, fading to pink distally. Pectorals and ventrals

uniform pink, iris golden, snout and chin uniform pink, cheeks with a

slight tint of bluish. A wide yellow area surrounding caudal peduncle.

Color in alcohol grayish, base of scales darker, belly purplish, gape and

chin and area at base of caudal yellowish. Twelve to fourteen round

white spots on posterior half of body, fins uniform grayish green.

Type is .Vo. 487(5 from Sitanki Island, Jolo Archipelago, P. I., l.S,

July, 190H. Length, 170 milliineters.
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Callyodon ogos .Seale, sp. nov.

Plead 3.3U: depth -.'.70; dorsal IX, 10; anal III, 9; scales 22, 8^ in

veriical scries; eye 5:50 in head; snout 2.85; interorbital 3.15; two rows
of- scales on c-heeks; the lower limb of preoperele naked; lips wide; a

canine tooth at angle of each jaw.

Body oblong comjiressed. tlie upper and lower outlines evenly curved;
head rather more pointed than is usual in this genus. Depth of caudal

peduncle somewhat gi-eater than its lenglh, being 2 iji head.

Greatest depth of head 1.14 in its length. Interorbital space convex.

The lips are wide, the upper almost wholly covering the teeth, the

lower covering more than two-thirds oC lower teeth. The teeth in life

were rosy. The canine teeth of tlie lower jaw are largest, those of the

upper jaw being rather blunt. Gill rakers fine almost hair-lilce, short,

about 26 on lower limb. Gill openings of moderate width, ending on

a line with posterior margin of eye. J'seudobranchia large.

Scales are large and smooth, body and head aio fully scaled except

interorbital space, snout, lower linili of prenpercle and chin, which are

naked. Lips thin, without folds.

Origin of dorsal midway between tip of snout and base of first dorsal

ray, longest spine 2.25 in head, about equal to longest ray. Base of anal

1.20 in head, the origin of the fin is considerably nearer the end of

caudal vertebra than to angle of preoperele, its posterior ray 2.50 in head.

Origin of ventrals considerably posterior to origin of pectorals, being

midway between anal and angle of mouth, their length 1.50 in head.

Pectorals 1.25 in head, their tip on a line with 8th scale of lateral line.

Caudal is slightly lunate.

Color in life chiefly blue-green ; howexei'. there is a large area occupying

the upper and median portion of the sides which is reddish yellow, the

margins of the scales in this area are green. The upper anterior portion

of back is deep green, the lower portion of sides, belly, and caudal

peduncle is deep Ijlue-green. About twelve sliort red lines radiate from

eye. A large wedge-shaped deep green area with red margins extends

from posterior margin of eye to jjosterior uiai-gin of opercles, ending

just in front of axil of pectorals. Snout deep gieen. A red line from

eye to angle of jaws. Lower lip roM- witli blue margin and crossed by

blue line at ba-e. Two short longitudinal blue lines on sides of throat,

base of pectorals rosy with a deep green line across base of rays. Dorsal

rosy at base and broadly margined witli deep blue, the median portion

of the tin between these colors being l)right red above and deep gieen

below, the green color fading out and changing into a bright yellow on

posterior portion of soft dorsal. Caudal with upper and lower rays bright

blue, the second and third upper and lower rays bright pink, the re-

mainder of fin rather dark blue. Anal blue-green, the margin and base

darker blue, the median portion with tint of pinkish, showing some

darker greenish blotches between the raj's. Ventrals with rays deep blue-
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green except second rays which are bright pink. Pectorals uniform red,

a green line across base.

Color in alcohol. The above striking colors almost entirely disappear

and the fish becomes a dull yellowish brown, the fins show very indistinctly

the markings described above, the blue of the margins fading into a

yellowish white; the deep green wedge-shaped area between eye and axil

of pectorals becomes a yellowish aiea of no distinct shape, while the line^^

which radiate from eye almost entirely disappear. The pectoral becomes

yellowish white with a dusky dot on its upper axil.

Type is No. 5414 from Puerto Princesa, Palawan Island, ,20 August,

1908. Tjcngth, '?2.5 millimeters, and cotype No. .5411 from the same

locality.

Family PSEUDOCHEOMID^.

Pseudochromis aurea Seale, sp. nov.

Head 3.40; depth 3; dorsal III, 26; anal III, 14; scales 41, vertical

series 14; eye 4; snout 3.75; interorbital 5; maxillary 2.50, its distal

end on a line with pupil; mandible 1.90.

Body oblong, compressed, the upper anterior outline from origin of

dorsal to tip of snout is a low even curve, the lower outline comparatively

straight. Depth of caudal peduncle 1.S5 in head, its length one-half its

depth. ^louth nf moderate size, the lower jaw projecting. Teeth in

front of jaws in several series with about 4 large curved canines, teeth

on sides of jaws in single series, teeth on vomer and palatines. Cheeks

with 4 rows of scales, opercle with a single flat obtuse spine and covered

with large scales. Gill openings carried forward slightly past angle of

preopercle. Gill rakers rather flat and wide, about 13 on lower limb.

Three membranous points to lower limb of preopercle. Pseuclobranchia

present.

Entire body cdvei'ed with fine smooth scales which have a finely

denticulate border.

Origin of dorsal midway bet^veen tip of snout and base of 11th ray oC

soft dorsal, the spines rather weak, the longest 3 in head, the longest ray

1.30 in head; caudal rounded, its length equal to head. Origin of anal

about midway between end of caudal vertebra and posterior margin of

opercles, the length of its base equal to head, its third spine the longest,

2.30 in head, its longest ray 1.50 in head. ()rigin of ventrals but slightly

nearer anal than to tij) of snout, the rays elongate reaching to base of

anal. Pectorals 1.14 in head.

Color in life bright orange, most of the scales below the lateral line,

except on thorax, have a bright blue dot. Two blue lines cross the
eye-ball but do not extend out of orbit, head uniform yellow orange, very
slightly dark above, fins all uniform orange without markings.

Color in alcohol uniform yellow, most of scales showing indication of
a dot on each scale, blue lateral line except on thorax and head; fins

yellow, some indistinct indications of dots on anal.
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Type is No. 4899 from Sitanki Island, Jolo Archipelago, P. I., 18

July, 1908. Length, 90 millimeters. Numerous eotypes.

Pseudochromis rex Seale, sp. uov.

Head 3.50; depth '3.90; dorsal III, 25; anal III, 14; pores in lateral

line 44, 16 scales in vertical series; eye 4.50 in head; snout 3.20;

interorbital 4.30; maxillary 2.50, its distal end under anterior margin

of eye; mandible 1.90; width of preorbital 1.75 in orbit.

Body oblong, compressed. Upper anterior profile from origin of dorsal

to tip of snout, a moderate and even curve. Depth of caudal peduncle

1.55 in head, its length about one-half its depth. Mouth of moderate

size. Lower jaw slightly projecting. Teeth in anterior of jaws in several

rows with several large curved canines, those in side of jaws in single

row, conical, shai'p-pointed. Teeth on vomer and palatines. Cheeks

with five rows of scales. Preorbital with two or three membranous

points; opercles with a single flat spine. Gill openings rather narrow,

scarcely extending forward to angle of preopercle. Gill rakers short and

thick, with asperites on inner surface, 12 on lower limb. Pseudobranchia

present. Entire body and head, except snout and chin, covered with fine

smooth scales; scales on opercles largest; fins, except caudal, unsealed.

Origin of dorsal midway between tip of snout and 10th ray of soft

dorsal, the dorsal spines very thick and stiff, the third the longest, equal

to length of snout, the first dorsal ray considerably longer, 1.75 in head.

Base of anal almost equal to length of head, its origin midway between

end of caudal vertebra and posterior margin of opercle, its longest ray

2 in head. Ventrals 1.40 in head, their spine 2, their origin is midway

between anal and gape of mouth. Pectorals 1.30 in head. Caudal

rounded in young, but with upper and lower rays slightly produced in old

specimens, length of caudal 1.13 in head.

Color in life. Upper anterior portion of head and body dark bluish

with a jet black line equal to width of pupil from tip of snout through

eye to below the anterior third of soft dorsal, some dusky dots below the

posterior half of this line, general color of body yellow, belly and chin

pale blue, dorsal dusky on base with bluish wash, the outer two-thirds

of fin yellowish white posteriorly, caudal and anal imifonn yellow,

ventrals bluish white, pectorals yellowish.

Color in alcohol. Upper anterior portion of body and head brownish

with some fine black specks. A black line from snout through eye,

extending back and becoming more diffused, fading out under posterior

third of soft dorsal. Other portions of body yellowish white without

markings, dorsal dusky at base, lighter on its distal half, other fins

uniform yellowish white.

Numerous specimens. Type is No. 4631 from Sitanki Island, Jolo

Archipelago, P. I., 4 July, 1908. Length, 120 millimeters.
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Labracinus flavipinnis Seale, sp. nov.

Head 3.50; depth 3.75; dorsal 1 1, "dO; anal III, 10; scales 3G, lateral

line interrupted; vertical series 10-J ; eye 3.10; snout 4.75; interorbital

equal to snout; maxillary 3.75, its distal end under anterior margin of

pupil.

Upper and lower outlines of body evenly and equally cuiNed, depth of

raudal peduncle 1.75 in head, its length 'i in head. Head moderately

pointed. The loA\'er jaw slightly longer. Mouth oblique, small. Teeth

of upper jaw fine, in several bands, with about 6 enlarged anterior canines.

Teeth of lower jaw in a single series on sides with twn enlarged canines

and bands of small teeth in front. Teeth on voniei' and palatine. Srales

on cheeks in three rows; opercular and preopercidar margins entijc. (iill

openings wide, being carried forward to a line with ])o<terior margin of

orbit. Gill rakers thin, sharp-pointed, slinrt, about 12 on lower limb.

Body and head, except snout and cliin, ciivci-ed with rather small

smooth scales, caudal scaled for half its length, other fiiis unsealed, about

ten rows of scales in front of dorsal. The two dorsal spines short, the

second being about half length of first ray, the longest ray about 2.10 in

head. The caudal is rounded, 1.30 in head. Origin of anal midway

between end of last caudal vertchra and a line with middle of opercle,

its rays about 2 in head. Origin of ventrals slightly in front of origin

of pectorals, being considerably nearer the tip of snout than to anal, its

length 1.14 in head. Pectorals 1.2."i.

Tolor in life yellowish brown, darkest anti'iiorly, the posterior half

of body with some small vertical blue marks. Top of snout, interorbital

space and nuchal region back along base of spinous dorsal black. Lower

half of spinous dorsal jet black, the upper half orange, a narrow yellow

line between the colors. Caudal yellow, a jet black line extends from

along top of caudal peduncle into the fin where it forms a submarginal

wedge-shaped band ; anal and ventrals pink
;
pectorals yellowish brown.

Color in alcohol similar to aliove but less briglit. the bluish markings

obsolete.

Type is No. 1410 from Zamboanga, Mindanao, P. L. 11 June, liins.

Length, 4(i millimeters.

Family OHPHROMENIDiE.

Osphromenus insulatus Seale, sp. nov.

Head 3.18; depth 2.75; dorsal VII. 8; anal XI, 32; scales about 45 in

lateral series, from 20 to 34 pores in lateral line which is very irregular,

in the type specimen the line is broken on one side and jumps 4 scales,

in some cotypes the line is broken in two or three places and jumps

several scales, in the type the lateral line has a distinct arch anteriorly

as in the carangoids, becoming more or less straight about the middle



NEW SPi'X'lKS OF I'UILUTIXE nsillCS. ,',:',\

of fish; ventrals 5, the first ray filitoi'iii, extending to caudal, the otbei

rays very small, almost atrophied. Maxillary short, slightly less than
diameter of eye; interorbital space 2.50 in head.

Body oblong, compressed, the head is pointed, the profile from nuehal
region to tip of snont is very slightly concave. Deptli of caudal peduncle
2.35 in head.

The interorbital space is slightly convex, the moulii is small and di-

rected upward, the lower jaw strongly projecting; width of preorbital is

two-thirds of eye, it has a strong notcli which receives the tip of the

maxillary, lower margins of preorbital provided with about 8 distinci

teeth. Jaws with bands of small sharp teeth including several enlarged
canines, the latter being curved and more or less projecting; no teeth

on vomer or palatine. The posterior margin of preopercle is entire,

but its lower limb is margined by a row of long sharp teeth. Opercle

svithout spine, (jnding in a sharp membranous flap. Three rows of

scales on opercles and four on checks. Gill openings united on isthmus.

Gill rakers numeious, short, flat, sharp-pointed.

Entire body including head eoveied with fine ctenoid scales, scales

largest on opercles, soft dorsal with large scales on base, caufhil and anal

scaled, throat scaled.

Origin of dorsal is midway between pupil and end of last vertebra, the

spines graduate in size, the last one the longest, about 3.1, the rays in

male specimens elongate, greater than length of head, caudal slightly

inclined to be bilobed, its leirgth slightly greater than head. Spinous

anal fitting into a scaly sheath, origin of its first spine midway between

tip of upper jaw and ninth anal ray, the spinous portion contained about

twice in soft posterior portion, the longest spine about 3 in head, the

longest ray 1.35. Origin of ventrals in advance of pectorals, their

anterior ray reaching to, or almost to, base of caudal. Pectorals about

equal to length of head.

Color in life brown with some irregular blackish marks on shoulders,

some yellowish on opercles and on thorax, some vivid pink at base of

anal, extending almost length of base. Dorsal, yellowish brown in fe-

males, brown in males, the rays marked with yellowisli dark-ringed spots.

Caudal brown with numerous yellowish spots, anal brown with some

yellowish spots, pectorals brown, ventrals yellowish, a distinct black spot

at base of caudal, another on middle of side.

Color in alcohol similar to above but yellow much faded, and the pink

at base of anal disappears.

Type is No. 4951 from lake on Cagayan-Sulu Island, Sulu Son.

Length, 73 millimeters. Numerous cotypes.

It is rather interesting to find this form in a ci'atei- lake on this

volcanic island, isolated as it is in the Sulu Sea.
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Family GOBIID^E.

Genus BIAT Seale, new genus."

This genus is related to Oxyuricthys Bleeker but differs in being

^v'ithout nuchal crest or tentacle and in having the upper teeth in two or

more series. From Goiionellus Girard it differs in having the teeth

firm instead of movable. From Gobiichthys Klunzanger it differs in

having no tentacle over eye and in other respects. It is characterized

by the sniooth head, without scales, tentacles, or crest, the extremely

elongate fully united ventrals, the fine ctenoid scales which are larger

posteriorly and the many rayed (16-17) dorsal and anal

Type is Biat luzonica Seale, No. 2040 in collection of Bureau of Science,

Manila, from east coast of Luzon Island. Length, 190 millimeterfi.

Biat luzonica Seale, sp. nov.

Head 4.10; depth 5.10; dorsal VI^ 16; anal 17, scales about 110 in

a median line; about 25 in lateral series; head entirely naked; eye 4.75

in head; snout 4; eyes close together, the interorbital space less than

width of pupil; maxillary 3.45 in head; mandible 2.10.

Body elongate, cylindrical, its greatest width 1.50 in its depth. Depth

of caudal peduncle 2.30. Head rather blunt, tlie anterior profile of head

from eye to tip of snout has an angle of about 45 degrees. The mouth

is slightly oblique, the lower jaw a little the longer. Gill openings rather

wide, being carried forward to a line with angle of preopercle. Gill

rakers short and blunt, 10 on lower limb. Margins of opercle and pre-

opercle smooth. The teeth of each jaw are in several series with the

addition of an irregular row of shoi't curved canines, the anterior ones

being enlarged. Tongue is rounded and adnate to floor of mouth for

its entire length. No teeth on vomer or palatine. No barbules or

tentacles. Lips witli fold of skin, no lines of cirri, or prominent mucous

pores, except one with a bifurcated opening on back part of interorbital

space.

The entire body is covered with fine ctenoid scales which become larger

posteriorly. About 25 series of scales in front of dorsal which, however,

do not encroach ujjon the head.

Spinous dorsal of 6 thin flexible spines which tend to become fila-

mentous, the longest about 1.50 in head, the origin of spinous dorsal is

midway between tip of snout and base of third soft i-ay. Longest ray

of soft dorsal 1.45 in head. Origin of anal midway between end of

caudal vertebra and angle of preopercle, its base 3.10 in length of fish

without caudal, its longest ray 1.50 in head. Caudal lanceolate in shape,

its length almost a fourth greater than head. Origin of ventrals midway

between anal and angle of mouth, the fin united its entire length, and

with a deep membranous cup which has a smooth margin, the fin very

* Biat^Philippine name for goby.
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long extending to base of anal, its length greater than liead being almost
equal to caudal. Pectorals 1.14 in head, their bases rather thick but
not nearly so strongly developed as in PeriopUhalmus.

Color in alcohol (the specimen was not seen by us in a fresh state)

yellowish brown with six wide dark bluish bars over back and sides, the
first occupying anterior part of head including the snout and eyes.

Second on nuchal region down to opercles. Third from median portion
of spinous dorsal. Fourth from anterior third of soft dorsal. Fifth
from posterior part of soft dosal. Sixth on base of caudal fin. These
bands are but little narrower than the interspaces and the margins are not
sharply defined although the bands themselves are quite distinct. A few
small yellowish spots probably red or blue in life on upper portion of head
behind eye. Spinous dorsal grayish with duslcy center, soft dorsal dull

yellowish as is also the caudal. Anal yellowish, darker at tip with two
or three narrow submarginal lines. A'entrals dark gray. Pectorals yel-

lowish.

Type is Ko. 2040, from the east coast of Luzon, P. I., June, 1907.

Secured by Mr. W. D. Carpenter. Length, 190 millimeters.

MACGREGORELLA,' new genus.

This genus is characterized by the presence of numerous striking ridges

and pockets of membrane with fringed margins on various portions of

the head. The head otherwise entirely naked. No scales in front of

dorsal. No pectoral filaments, no barbules, although the folds of mem-
branes from a side view give the appearance of barbules in the figure.

Body finely scaled, teeth in bands in each jaw, no large canines, tongue

rounded, free at tip. Soft dorsal and anal of 9 to 12 rays. The rays or

spines not elongate. Type of genus is Macgregorella inoroana Scale from

Jolo, No. 3575 in fish collection of Bureau of Science.

Macgregorella moroana. Seale, ap. nov.

Head 3.60 ; depth 5.50 ; dorsal VI, 11 ; anal 9 ; scales about 46, 16 in

vertical series ; eye 5 in head ; snout 3 ; interorbital, a mere ridge about

equal to pupil; maxillary 3.20, its tip not reaching to margin of eye;

mandible 2.50; head and nuchal region without scales. The head is

curiously marked by numerous membranes with fringed margins, the

three large vertical ones on the cheeks being somewhat pocket-like.

There are about twelve of these membraneous cross-ridges between the

tip and the angle of the preopercle, with two wide longitudinal membranes

on the median line of lower jaw, preorbital and snout each with two

or more membranous ridges, longitudinal as well as vertical membranous

ridges on cheeks. Lips with folds, mouth small, bands of small teeth in

each jaw, the outer series in upper jaw slightly enlarged, no decidedly

" Named for Richard Crittenden McGregor in recognition of hia noteworthy work
in Philippine zoology.
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enlaiged canines; tlie orbital i-Jdgos are not jjioniinently developed nor

roughened. No filiform rays to pectorals, no barbules. (.iill openings

confined to sides. The origin of dorsal is midway between tip of snout

and seventh dorsal ray, none of the spines elongate, the longest about

1.50 in head, longest dorsal lay 1.40 in head. Caudal acuminate, about

one-third longer than head, longest anal ray 1.30 in head, pectorals almo-l

equal to length of head.

( 'olor in life yellowish while, marljleil and mottled with brown and

giayish. Three inrgiilar-shaped oblique dusky bands backward and down-

v.aril. one from spinous dorsal, two from soft dorsal; some dusky stripes

on sides of head, (Hie from snout to eye, another from eye to upper margin

of ojiercle, another from posterior margin of eye obliquely backward, Iw"

others on lo\\'er sides of checks. Dorsal yellowish \\'ith dusky blotch in

lower central portion and some other slight shadings of dusky scatteied

over the fin. Soft dorsal with about three oblique dusky bars, the middle

one most distinct, ])Osterior tip of fin dusky. Caudal yellowish gray with

three dark bands triangular in shape, the angle pointing backward. Anal

yellow with three dusky oblique bars, posterior tip of fin dusky. Yentrals

pinkish with slight blotches of dusky. I'eetorals yellowish, a du-ky

irregular bar running out on upper half of fin.

Color in alcohol. Similar to above but with the brown i^iarkings

showing more distinctly, there being a dusky bar on sides of belly and

another at origin of anal. A brown bar across nui/hal region, a distinct

brown bar obliquely downward and backward from I've, another in front

of eye, and three on lower part of cheeks, fins colored as in life.

Type is No. 3575 from Jolo, Jolo Island, P. I. Length, .51 millimeters.

Rhinogobius perpusillus Siiilc sp. nov.

Head 3.85; depth 4; dorsal VI, 11; anal 14: scales 5G, about SO in

vertical series; eye 3.85; snout 4; interorbital about equal to snout;

maxillary 2.75 in head, its tip under anterior margin of pupil; mandible
2.30. Head naked e.\ee])t about 3 rows of scales on upper third of opercle,

nuchal region finely scaled. No filamentous pectoral rays.

Body somewhat oblong and compressed, the upper and hjwer outlines

about equally curved, the depth of caudal peduncle 2 in head. The
head is rather bluntly pointed, the median width of snout being about
equal to its median depth. The mouth is oblique, the lower jaw slightly

longer. The tongue is rounded and adnate to floor of mouth. Teeth in

upper jaw in two i-nws those of the outer row enlarged, curved, those of

lower jaw in two rows rather large, curved, the outer ones projecting; an
enlarged, recurved canine on side of jaw, no teeth on vomer or palatine.

Gill openings small, restricted to sides. Body and nuchal region covered
with fine scales which are slightly roughened at their margins. Origin
of dorsal is midway between tip of snout and base of fourth dorsal ra}',

its spines not elongate, the longest 3 in head, longest dorsal ray 1.50.
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Origin of anal about midway between base of anal rays and angle of

preopercle, its rays not elongate. Origin of ventrals much nearer tij) of

snout than to anal, being directly below the origin of pectorals, their

length 1.20. Pectorals about equal to head, caudal slightly rounded,

about equal to length of head.

Color in life a distinct whitish with a slight wash of yellow, with

3 very dark brown stripes on each side, the first from between interorbitals

to and along base of dorsals, the second from tip of snout to caudal, run-

ning along the top of caudal peduncle ; the third a wide heavy band from
around lower lip across cheek and upper base of pectoral to middle of

caudal where it ends in a black spot on the middle of caudal base, on the

rays; lower half of body unifonn whitish unmarked, dorsal whitisli

crossed by a dark band on upper third, soft dorsal grayish, darker on

posterior half and with dark bar near top of fin. Caudal j'ellowish witli

dark brown line extending out on upper and lower margins. Anal

yellowish at base, becoming dark on outer half; ventrals yellowish with

slight grayish shading. Pectorals yellow.

Color in alcohol is similar to above but is less bi'ight. lu two

specimens Nos. 1376 and 5106 the side bands are almost obliterated or

small, except the wide heavy band from lower Jaw, and the bleick spot on

caudal, these specimens also show very indistinct indications of about 5

grayish cross-bands over back, the\- may be a distinct form.

Type is No. 4((32 from Zamboanga, Mindanao. Lenj:^th, -15 milli-

meters.

Rhinogobius carpenteri Seale, sp. nov.

Head 3; depth 6; dorsal VI, 9; anal 9; scales about ,38, 8| in vertical

series, a few scales directly in front of dorsal, otherwise the entire nuchal

region and head naked ; eye 5 ; snout 2.80 ; interorbital about equal to

pupil; maxillary 2.55; mandible 2.10.

The upper and lower outlines are but little curved ; the head is bluntly

pointed, the depth of caudal peduncle is about 3, its length 1.50 in head,

greatest width is at head which is 1.50 in its length, its depth being 2.2.">.

Jaws even, mouth small, tongue almost square at tip. Jaws with several

rows of teeth, the outer of which are sharply curved, canine-like. Xo

teeth on vomer or palatines, cheeks fat. Gill openings restricted to sides.

Gill rakers short, flat, about 7 on lower limb.

Origin of dorsal posterior to ventral, its longest spine 1.85 in head,

the longest dorsal ray 2 in head. Origin of anal nearer to base of caudal

than to origin of ventrals, being under the base of fourth dorsal ray, the

longest ray 2.50 in head. Ventrals very short and disk-like, length 1.75

in head, their origin much nearer tip of snout than to anal, ('audal

rounded, its length 1.30 in head. Pectorals 1.30 in head.

Body covered with small smooth scales with very fine ctenoid edges,

no scales on nuchal region or head.

Color in life dull yellow-brown, uniform whitish on under jaw, eyes
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blue, fins grayipli, 2 ankMior spines silver)- while, rays of anal silvei7

white, caudal waslied with dusky at tip.

Color in aleoho] similar but less bright. Xnnierous sijeeimens. Type

is Xo. !I14.

All specimens and type froui the Trinidad Eiver, Baguio; elevation,

l,."iOO meters; Luzon, P. I.

Pleurogobius boulengeri Sealc sp, luiv.

Head 3; depth 3.7.""); dorsal \'l. l":!: anal 10; scales almnt 30, 9 in

vertical series; eye 3 in head; snout 4..")0; interorbital a mere ridge, being

less than pupil; junxillary about equal to eye, ending on a line with

margin of eye; mandible l.s") in head; head naked except a few scales

on upper edge of opercle and on nuchal region.

Upper outline of body more curved than lower, the greatest depth at

oi-igin of dorsal, the greatest width being at opercles where it is 1.35 in

head. Head i-ather blunt, the lower jaw projecting, the mouth being

somewhat oblique. Depth of caudal peduncle 2.."iO in head.

Head without barbules or i-ross-lines of cirri nii cheeks, median iiortion

of snout, however, somewhat rougliened by two prominent lines of mu-

cous pores. Mouth rather large, tongue free, sub-truncate at tip. Teeth in

several rows in each jaw, the outer row enlaryed. cun'ed. canine-like, but

without prominent recurved canine on sides of lower jaw. Hill openings

restricted to sides.

Body fully covered with fine smooth scales which covei- nuchal region

and extend slightly on \ipper jnargin of opercles. otherwise head entirely

naked.

Origin of dorsal midway betweeji tip of snout and base of fifth dorsal

ray, the spines fine, not elongate, their longest 2.85 in head. Longest

Soft dorsal ray 1.75 in head; caudal rounded 1.25 in head. Origin of

anal is midway between end of caudal vertebra and the angle of the

preopercle, its longest ray l.S.") in head; origin of ventrals nearer tip of

snout than to anal pore, their length 1.10 in head. Pectorals scarcely

equal to head.

(_'olor dark brown banded by 12 narrow white, dark-margined vertical

bands which completely encircle the body and are of much less width

than the interspaces, four of these bands are on the head, the first over

the snout just in front of eyes and down to angle of mouth, the second

from outer part of nuchal region down through eyes, the third and

fourth from nuchal region down sides of head, the fifth from origin of

dorsal over base of pectorals, the remainder at regular intervals on body,

there being one around the middle of caudal peduncle and another at

base of caudal ; these last two indistinct. Vertical fins uniform dark

grayish, pectorals and ventrals yellowish white.

Type is No. 5505 from Puerto Princesa, Palawan Island, P. I.

Length, 35 millimeters.
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iNamed for Doctor Boulenger of the British Museum whose work on

Palawan fishes I have found of great assistance.

Gnatholepis davaoensis Sfale, sp. iiov.

Head 3.75; depth t.V'O; dorsal VI, l":!; anal 11; seales about -36, in

lateral series; cheek and opercle sealed; eye 3.75 in head; snout 3.75;

interorbital a mere ridge; muxillar}' 3.85, ending on a line with anterior

margin of eye; mandible 'L

Upper and lower outlines of body about evenly and equally curved,

depth of caudal peduncle -2 in head, its length 1.25 in head. Head rather

bluntly rounded, the mouth oblique, jaws equal, tongue strongly bilobed,

teeth in upper jaw in several series, the outer one being enlarged curved

canines. Teeth of lower jaw in two series, the outer one of curved project-

ing canines, a large recurved canine on each side. Xo barbules, margin
of preopercle entire. Xo filamentous pectoral rays. No mucous cirri.

The body and head, except snout and chin, are fully scaled, the scales

being large, thin and smooth, three rows on cheeks.

Origin of spinous dorsal, midway between tip of snout and base of

fifth dorsal ray, the longest spine 1.30 in head, about equal to longest

ray. Caudal rounded, a fourth longer than head. Origin of anal

is midway between end of caudal vertebra and angle of mouth, being on

a line with the second dorsal ray, its longest ray equal to head. N'entrals

very long, equal to caudal, their tips reaching to anal, their origin much

nearer tip of snout than to anal, being directly below the base of the

pectoral. Pectorals equal to head.

Color dull yellowish gray with 6 dusky blotches along sides, three

or four distinct black dots at base of caudal, a black band from eye

to middle of throat, some scattered black specks over body and in-

distinct indication of some dusky bars over back. Spinous dorsal grayish

with several scattered dusky spots and ten black dots on lower part

of fin. Soft dorsal grayish, anterior rays with slight indications of

darker cross bars. Caudal grayish with numerous indistinct brownish

dots and several larger distinct black spots on lower half of fin. Anal

is most peeuliarl)' colored with round black and white spots alternating

as on a checker board. Ventral grayish with a black margin, pectorals

grayish.

Type is No. 38o,S from Samal Island, Gulf of Davao, Mindanao, P. I.

Length, 45 millimeters.

This may be identical with the fish called G. deltoides by Jordan

and Seale in Pishes of Samoa, but their specimens differ decidedly

from the type of G. deltoides in lacking the characteristic markings

which were present in all our 18 specimens from Guam, and in our

Philippine specimens also, which are, however, different from the, Guam

form, therefore we deem it best to give this present species a new name,

and it is probable that the Samoan specimens, also represent a new

species.
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Vaimosa microstomia Seale, sp. nov.

Head 3.80; depth 3.50; dorsal A^"!, 8; anal S; scales 27, 8 in vertical

series; eye 3.7.5; snout 5.2.5; interorbital about one-half diameter of eye;

maxillary 2.75 in head, its tip under anterior margin of eye ; no filaments

on pectorals, nuchal I'egion and opercle? fully scaled, cheeks otherwise

naked, the cheeks proper being crossed by 2 short lines of mucous pores.

Xo elongate rays or spines.

Upper and lower outlines of body about equally curved, snout is bluntly

rounded, heavy, o\orhanging the mouth; upper ja\\- slightly ]iio]ecting.

Depth of caudal peduncle 1.50 in head, its length about equal to head.

Mouth, small. Tongue truncate. Teeth in minute bands in each jaw,

no enlarged canines. Xo teeth on vomer or palatine. Xo barbules. Gill

openings re.stricted to sides.

Body co\ereii witli firm smooth scales which have a slightly roughened

margin. Origin of dorsal fin midway between tip of snout and last dorsal

ray, the longest dorsal spine about 1.50 in head, there are seven scaler in

front of dorsal, there are seven rows of scales between origin of spinous

dorsal and origin of soft dorsal, longest dorsal ray 1.50 in head. Caudal

rounded and considerably longer than head. Origin of anal midway

between end of caudal vertebra and the angle of preopcrcle, its longest

ray 1.50 in head, ventrals much nearer tip of snout tlian to anal, tlieir

length equal to head. Pectorals equal to head.

Color yellowish, specked and blotched with bi(i\\i), some larger dusk)'

blotches along median line, under surface wliite, about seven indistinct

dusky bars over back. .V dusky line from eye obliquel}' downward and

backward to in front of preopercular angle. Opercles with a large dusky

blotch, spinous dorsal with a large black blotch on its jiosterior portion,

soft dorsal crossed by about six rows of small brown dots. Caudal with

eight vertical brown lines. Anal yellowish with an indistinct dusky

submarginal ai'ea. ^^entrals and pectorals yellowish.

This species is especially characterized by the large rounded overhang-,

ing snout, the small mouth, and tlie small spinous dorsal.

'I'ype is X^o. 827. 1j>n<(tli. Jo millimeters. From Afalaboii, Luzon

Island, July. 1 !)<>!>.

Family (J.VLLIONYAlIDJv

Callionymus inversicoloratus Seale, sp. nov.

Head 3.().5 (measiired from pore to tip ot snout) depth 5.75; width

at base of pectorals 4.50 ; dorsal IV, 8; anal 7; no scales; lateral line

distinct running along dorsal surface to slightly above the center of

caudal; snout 2.30; interorbital space scai-ccly equal to pupil; maxillary

about equal to orbit; mandible equal to snout; eye 2.40; preopercular

spine short and strong with three branches of almost equal size, one,

dircted backward, one directed outward and forward,. one directed inwarct

and upward.
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This species has tlie characteristic shape of the callionymids, the depth

of the caudal peduncle is less than eye, the snout is depressed and
pointed, the interorbital space a mere ridge, not concave. The preorbital

bones expecially prominent. The mouth is large, the upper jaw rather

heavy. Bands of small sharp teeth in Jaws, none on vomer or palatine.

Nuchal region with four bony asperites one in middle and back of

interorbital space, one on each side of nuchal region and a small one in

a median line behind these two. Gill openings confined to a pore on

distal surface. Origin of dorsal midway between tip of snout and base

of sixth dorsal ray, the spines not elongate, the longest 1.7'-5 in head, the

membranous portion somewhat quadrangular, longest dorsal ray 1.14

in head, the anterior and the posterior rays being longer than the others.

Anal rounded, its length 2 in body. Origin of anal midway between tip

of snout and base of caudal rays, its posterior ray the longest, being about

equal to head, the first ray is directly on a line with second ray of soft

dorsal, ventrals in front of pectorals, without free raj's, their length

greater than head. Pectorals scarcely equal to head.

The peculiar thing about this species is that the color pattern is

inverted from the usual order; the back being uniformly grayish without

markings while the entire ventral surface below the median line of sides

is beautifully variegated and covered with bro^Ti spots with white ray-like

markings, these white markings uniting into more or less distinct network,

top of head plain gray, sides of head with blue lines and dots with some

brownish blotches, a black spot at base of opercular spine and with a

narrow dusky line extending from this spot to angle of jaws. Dorsal

fins plain grayish, caudal fl-hite with three rows of vertical black dots

and with the two lo^-er rays dusky. Anal white at base, dusky on its

outer half, some narrow blackish marks on center. Yentrals grayish

with some dusky and some bluish specks. Pectorals whitish with several

rows of smaller inconspicuous brown dots, about three brown spots on base

of fin.

Type is Xo. 374:.S, from Samal Island, Gulf of Davao, Mindanao,

P. I. Length, flO millimeters. Ten cotypes.

Calliurichthys neptunia Seale, sp. nov.

Head 4.7 .j (measured from tip of snout to pore of gill openings)
;

depth 11.7 5; dorsal IV, 9; anal 8; no scales; lateral line distinct and on

the dorsal surface, extending out on caudal posteriorly; eye 3 in head;

snout 2.30; interorbital less than pupil; a strong straight spine at

angle of opercle, six short teetlr on its anterior surface and a short

spine directed forward at its base, caudal extremely elongate, about

one and a half times longer than body without caudal; maxillary 2.75

ending on a line with anterior orbital ridge; mandible 2.55 in head.

Body rather flat, depressed and triangular shaped anteriorly in its

lateral outline, cylindrical posteriorly; snout depressed. Interorbital

91701 4
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space a mere ridge. Depth of caudal peduncle 4 in head. Snout flat,

its median depth about one-half its width. Jaws equal, the upper jaw

protractile. Bands of short sharp teeth on each jaw, those in anterior of

lower jaw largest, projecting, brush-like. Preopercle armed with spine

described above, opercle unarmed. Gill opening coniined to a small

pore on dorsal surface just exterior to origin of lateral line. A roughened

plate with ten tubercles on top of head posterior to eyes. Outline of

spinous dorsal almost square, the 1st to 3rd lays elongate filiform, longer

than the webbed portion, the longest dorsal ray is almost 3 in length of

fish without caudal, the origin of spinous dorsal is midway between tip of

snout and 3rd dorsal ray. Posterior ray of soft dorsal the longest 1.1

in head. Caudal lanceolate and elongate, the hvo median rays extremely

filiform. Origin of anal slightly nearer tip of under jaw than to base

of caudal, its anterior ray being on a line with second ray of dorsal, its

longest ray equal to head. A'entrals jugular, their base connected by

membrane with base of pectorals, their longest ray 3.50 in body without

caudal. Pectorals about equal to head.

Color in alcohol brownish above with numerous black specks and

line-like blotches, mingled posteriorly with small bluish white markings,

uniform yellowish white below the middle of side, belly bluish white. A
dark brown mark extending the length of throat becoming cross-shaped

on the thorax. Branch] osteoal membranes with numerous fine white

longitudinal wave-like lines. A dus)\3' liar vertically downward from eyes.

Spinous dorsal dusky, somewhat lighter on its upper and lower borders.

Soft dorsal whit(= with numerous fine black broken lines and dots. Anal

white at base, outer half black, bordered by a fme white line. Caudal

with alternating white and black areas or bars. Ventrals grayish mottled

with fine dots and lines. Pectorals with fine bro^vnish specks, outer

third of lower rays white.

Type is No. 2317 from Balayan P>iiy, Luzon, P. I., 20 January, 1908.

Length, 190 millimeters, and cotyp(? from same locality, length, 160

millimeters.

This species is quite different from C. loiujiiandalis with which I have

compared it.

Synchiropus zamboangana Seale, sp. ikiv.

Head S.'iO; depth 5.20; dorsal I\', 8; anal 7 ; body and head without

scales, a single well-developed lateral line ; eye 4 in head ; snout 3 ; inter-

orhital about equal to pupil; maxillary slightly less than eye, its tip

scarcely reaching a line witli eye; mandible 2.7 5 in head; preopercle with

a single strong spine directed backward with two small spines on its

interior side and two slightly larger spines directed forward on its outer

side, the tip of the large spine ends in .a line with the gill openings.

Villiform teeth in jaws, none on vomer or palatine.

Body cylindrical, snout depressed and pointed, width of head almost

a third greater than its depth; depth of caudal peduncle equal to snout.
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A roughened asperite on nuchal region behind each eye^ the space betwc^en

these smooth, slightly concave. Interorbital space strongly concave, pro-

file of snout concave, anterior ocular ridge especially prominent. Gill

openings confined to a small pore on dorsal surface.

Origin of dorsal is midway between tip of snout and base of second

dorsal ray, the anterior spine prolonged, the first 2.14 in length of fish

without caudal, the remaining spines are graduate, the last being 2 in

head, the origin of the soft dorsal is the width of the eye posterior to

last dorsal spine, its longest ray equal to head and longer than its posterior

ray. Caudal rounded, its length a third greater than head. Origin of

anal midway between base of caudal and angle of ventrals, being below

the third dorsal ray, its posterior ray is the longest 1.30 in head, difllering

in this respect from the shape of the soft dorsal, ventrals are in front of

pectorals, a single detached anterior ray which is slightly less than length

of head, length of ventrals 2.25 in fish without caudal
;
pectorals scarcely

equal to head.

Color in life brown, marbled and mottled with drab and pale blue.

Spinous dorsal brown on lower half, black on upper half, six large yellow

spots in the membrane, four between the second and third spines, two

between third and fourth spines. Soft dorsal mottled with yellow and

brown, its distal third black. Caudal yellow, broadly margined with

brown, a submarginal row of brown spots and two additional rows of

brown spots on 4 upper rays near base and middle of fins respectively.

Anal yellowish at base, dusky on outer two-thirds, about three longitudinal

rows of bright blue dots extending the length of fin. Pectorals yellowish

brown, with darker markings, ventrals yellowish brown, darker on outer

third, the lower ray with about four brown bands and tipped with

yellow.

Color in alcohol similar to above except that about five darker cross-

bands show on the back, and the sides have whitish rings and ocelli ; belly

white; the spinous .dorsal seems to have 3 or 4 dusky cross-bars and a

dusky spot between the two last spines. The pectorals have about 5

cross-rows of dots, the lower rays uniform yellow, the ventrals are

brownish except at base which has four pale brown bars extending into

fin. Top of eyes dusky, some dusky markings on cheeks.

Type is Ko. 4456 from Zamboanga, Mindanao, P. I., 16 June, 1908.

Length, 73 millimeters. Cotype No. 3070.





ILLUSTRATIONS.

Plate I. Barbus ivis Seale, sp. nov.

II. Oxyporhamphus brevis Seale, sp. nov.

III. Fig. 1. Atherina regina Seale, sp. nov. Fig. 2. Atherina balabacensis

Seale, sp. nov.

IV. Mugil joloensis Seale, sp. nov.

V. Mugil banksi Seale, sp. nov.

VI. Caranx auriga Seale, sp. nov.

VII. Caranx butuanensis Seale, sp. nov.

VIII. Epinephelus albimaculatus, Seale, sp. nov,

IX. Dentex filiformis Seale, sp. nov.

X. Lethrinus outambi Seale, sp. nov.

XI. Lethrinus atkinsoni Seale, sp. nov.

XII. Fig. 1. Pomacentrus tropicus Seale, sp. nov. Fig. 2. Pomacentrus elon-

gatus Seale, sp. nov.

XIII. Abudefduf coraoinus Seale, sp. nov.
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Fig. 1. ATHERINA REGINA Seale, 8P. ncv.

Fg. 2. ATHERINA BALABACENSIS Seale, sp. ncv.

Plate III.
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Fig. 1. POMACENTRUS TROPICUS Seale. sp. nov.
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Fig. 2. POMACENTRUS ELONGATUS Seale, sp. no

Plate XII.









The Philippine Journal of Science,
D. General Biology, Ethnology and Anthropology.

Vol. VII, No. 4, 1912.

DESCRIPTION OF A NEW ACANTHOCYBIUM FROM THE
PHILIPPINE ISLANDS.

By Alvin Seale.

(From the Ichthyological Section, Biological Laboratory, Bureau of
Science, Manila, P. I.)

Acanthocybium forbesi Seale sp. nov. Forbes' Kingfish. (Plate I.^)

Head 4 in length without caudal; depth 7.3; eye 10 in head,
5 in snout; dorsal XXVI 1119, 9; anal II 10, 8. The lateral
line has its origin considerably above the opercles and is strongly
curved under the 14-17 dorsal spines. In the posterior portion
of its course the line is wavey. Between the strong curve of
the line and the caudal, it gives off numerous short vertical
branches, 77 above and 80 below the main line. These branches
consist of true mucous canals with pores and with 2 rows of
thin scales on each side ; they are of various lengths, unbranched,
and lie in a vertical plane, the lower branches extending half

the distance to the anal fin and the upper branches half the
distance to the dorsal fin. The lateral line proper is accom-
panied on each side by a narrow series of long thin scales.

The eye is located directly above the base of the mandible.
The lower jaw is pointed and slightly the longer. The maxil-

lary is attached in such a manner as to admit of considerable

movement of the upper jaw. Each jaw has a single row of

rather large compressed teeth which are rounded at the top.

The teeth are very small at the tip of the jaw, but increase

in size, posteriorly, to 12 millimeters in length; vomer and
palatine somewhat roughened, but without teeth ; opercle rounded
with a very inconspicuous point posteriorly ; preopercle toothed

;

' In our figure of this species the vertical branches of the lateral line are

emphasized, and the true lateral line shows but three rows of scales whereas
there should be six.
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pectoral fins on median line of the body, their origin on a line

with the origin of the ventrals and of the spinous dorsal, being

midway between the tip of the snout and the base of the 20th

dorsal spine; length of pectoral is 1.90 in head; ventral 4.10 in

head; spinous dorsal long, and free from the soft dorsal, its

anterior spine the longest, being 5 in head. The remaining

spines are but slightly less in length until the 23rd spine is

reached. The 24th to 26th are graduated. Longest ray of soft

dorsal 4.5 in head; its origin midway between the origin of

spinous dorsal and the end of the caudal vertebra. There are

9 free, distinct pinnules, with 1 additional pinnule attached by
membrane to the soft dorsal. Origin of anal directly below the

7th ray of the soft dorsal; the length of anal rays equal to

rays of dorsal. There are 8 free pinnules behind the anal fin

with 1 additional pinnule attached to the fin. The origin of

the anal is slightly nearer the end of the caudal vertebrse than

to tip of ventrals. The caudal fin is falcate with the middle

rays slightly projecting.

The caudal peduncle is strongly keeled, with the addition of

2 small oblique keels on base of caudal fin.

The head is naked ; a narrow corslet of thin scales surrounds

the anterior portion of the body and embraces the base of pec-

torals and of ventrals; a narrow line of scales along base of

spinous dorsal; a rather wide area of long thin scales on the

belly, extending back to the origin of the anal, this area being
of greater width than the distance between the base of ven-

trals. These scales are very distinct, being about 8 millimeters

in length by 1 millimeter in width.

Color in life, a beautiful steel-blue above, becoming lighter on
sides and below; the dense scaled area of belly being fulvous;

some beautiful dark blue vertical stripes on sides, which dis-

appear within a few moments after the fish is taken from the

water ; the dorsal is dark blue ; the caudal is bluish ; the ventrals,

pectorals, and anal are white, the tip of the anal being slightly

shaded with gray ; the head is colored similar to the body.
Type is No. 7253; length, 1.7 meters (64 inches) ; weight, 29.5

kilograms (65 pounds) ; caught off the coast of Leyte by Dean C.

Worcester, August, 1911.

Named in honor of Governor-General W. Cameron Forbes in

recognition of his interest in the development of the fisheries

of the Philippine Islands.

Upon my first examination of this fish, I regarded it as being
identical with the species called Cubium sara Benn., from the
Loo Choo Islands, but after carefully looking up all the descrip-
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tions and literature^ relating to this species (now called Cybium
solanderi Cuv. and Val.), I am convinced that this species is

distinct.

The most striking features of A. forbesi are the peculiar, long

thin scales on the belly and the branches of the lateral line,

points of which I am sure the numerous careful naturalists

who have examined C. solanderi {C. sara) would not have failed

to mention in their descriptions. Also Jordan and Evermann
described A. solanderi as having serrated teeth. The teeth of our

specimen are apparently smooth. The above and several other

points of differences, especially in the location of the fins, seem

to make it necessary to describe our specimen as a distinct

species.

'Bennett, in Beechey's Voyage Zool. (1849), 63, PI. 20, fig. 2.

Cuvier and Valenciennes, Histoire Naturelle des Poissons (1831), 8, 141.

Gunther, Fische der Siidsee (1876), 2, Taf. 94, Figs. A und B; Cat.

Fishes Brit. Mus. (1860), 2, 373.

Doderlein, Grom de Sc. Nat. Ed. Ecom. (1872), 8.

Jordan and Evermann, Fishes of North and Middle America (1896),

Part I, 876, Bull. U. S. Fish Comm. (1903), PI. 1, 176.





ILLUSTRATION.

Plate I.

Acanthocybium forbesi Seale. Forbes' Kingfish. (Drawing by Bspinosa.)
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FISHES OF THE PHILIPPINE ISLANDS.

Bv BARTON WARREN EVERMANN, A. il., Ph. D., and ALVIN SEALE, A. B.

Among the exhibits made by the U. S. Bureau of Insular Affairs at the Lou-
isiana Purchase Exposition, held at St. Louis, Missouri, during the summer and fall

of 1904, was a considerable collection of fishes from the Philippine Islands. This

collection had been made under the direction of the Philippine government for the

specific purpose mentioned. At the close of the exposition the authorities turned

the entire collection over to the U. S. Bm-eau of Fisheries for study and report.

The localities represented in the collection are as follows

:

San Fabian, Pangasinan, Luzon.—San Fabian is situated on the Gulf of Lin-

gayen, about 100 miles north of Manila. The collection from this place was made
by Mr. C. L. Hall and is a large and important one.

Bacon, Sorsogon, Luzon.—Sorsogon is the most southern province of Luzon.

Bacon is situated in the northern part of the province, on Albay Inlet, in approxi-

mately latitude 13° 3' north and longitude 124° east.

Bulan, Sorsogon, Luzon.—Bulan is on the west coast of Sorsogon, near the

southern end of the province, approximately in latitude 12° oS' north, longitude

123° 22' east.

The collections from Bacon and Bulan are more extensive than any of the

others. They were made by Prof. Charles J. Pierson, of Auburn, Nebraska, while

a teacher in the Philippines.

Zamhoanga, Mindanao.—Zamboanga, in the province uf the same name, is at

the extreme southern end of the western arm of Mindanao, in latitude 6° 54' north

and longitude 122° east. It is situated on the Strait of Basilan, about 500 miles

south of Manila.

The specimens from this place were collected by Braulio Barbazo, who made

also a small collection at Jolo, presumably on the island of Jolo.

The specimens were originally preserved in formalin in most cases, and after-

wards transferred to alcohol. The excellent condition of most of the specimens in

all of these collections indicates that the respective collectors did their work well

and conscientiously, and the species represented show that the collecting was done

intelligently and with proper discrimination. It is apparent that an intelligent and

successful effort was made to have as many as possible of the important food fishes

of the islands represented in the collections; and the large representation of the
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smaller, less conspicuous species evidences the fact that methods of collecting were

employed such as are known only to the trained naturalist. In this way many
specimens of more than usual scientific interest were secured.

The fish-fauna of the Philippines has been but little studied. Enough is known,

however, to show that it is an exceedingly rich one. Not only is it rich in species,

but many of the species are abundant in individuals; indeed, many species occur in

great prodigality.

Although the native methods employed in the fisheries are primitive,the methods

of preparing the products of the fisheries for use equally primitive, and methods of

preserving the products are practically unknown, nevertheless fish food forms a

large and important item in the diet of the inhabitants of the Philippines. The
natural food resources of Philippine waters are believed to be enormous, embracing

not only a great number of fishes, but many species of edible mollusks, crustaceans,

and algae, Axhich as yet are scarcely recognized in the islands as fit for food. The
development of these resources is a matter worthy the best efforts of the govern-

ment. Effort should first be directed toward determining what the resources really

are—what species of fishes and other aquatic animals and what aquatic plants occur,

how abundant each is, its geographic distribution among the islands, and its life

history, including its food and its enemies. The present paper is a contribution to

that end.

The collections upon which this report is based embrace a total of nearly 2,500

specimens, representing 89 families, 139 genera, and 296 species, of which 2 genera

and 22 species are believed to be new, and are here described.

It has not been deemed necessary to give full descriptions of any species except

those believed to be new. Ordinarily attention has been called only to those char-

acters which wiU prove useful in identifying the species. All the specimens bear

tin-tag numbers, and these are printed in the report in order that each specimen may
be fully authenticated. The first series of specimens, including the types of all the

new species, is deposited in the U. S. National Museum. The first duplicate series

has been sent to the government museum at Manila. The second duplicate series

has been deposited in the museum of Stanfijrd University, and the third in the

reserve series of the U. S. Bureau of Fisheries.

The vernacular names, printed in italics, are those furnished by the collectors.

Only such synonymy is given as is necessary to connect this report with works which
a student of Philippine fishes must consult in studying these species. Usually the
first reference to any particular publication is made complete; subsequent refer-

ences to the same pul:)lication are made more brief. In synonymy the name of the
locality from which each species was originally described is printed in heav;\'-face

type; other locality references are printed in ordinary type and arc in parentheses.
Two editions of the Histoire Naturelle des Poissons hj Cuvier and A^alenciennes

were consulted, the octavo edition of 22 volumes and the quarto edition, also of 22

Note.—We take this opportunity to thank Prof. Charles J. Pierson, of Auburn, Nebraska, tor the use of

his field notes, and Messrs. Edmund Lee Goldsborough and Howard Walton Clark, of the Bureau of Fisheries,

for assistance of various kinds in the preparation of this report. The accompanying illustrations are from
drawings by Mr. A. H. Baldwin and Miss Annie Swift Buckelew. Those made by Miss Buckelew are figures

11, 12, 15, and 17.
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volumes. The dates of publication of these two editions are identical, but the pagi-

nation is different. In our references we have given the page of each edition, that

of the quarto edition (the one in our library) first, followed by that of the octavo

edition in parenthesis. The bibliography at the end of the report lists the more
important publications consulted.

Family ELOPID^.

1 . Elops saurus Linnaeus.

One large specimen from Bulim (no. 41S2; length 34 in.), agreeing in all essential respects with others

from Florida.

Flops saurus Liniifeus, Systema Naturir, ed. xn, 518, 1766, Carolina; Giinther, Catalogue Fishes British Museum, vii, 470, 1868;

Day, Fishes oi India, 649, pi. CLXVi, fig. 1, 1878; Jordan & Evermann, Fishes of Xorthand Middle America, pt. i, 410,

1896 (Oct. 3) ; Jordan & Evermann, American Food and Game Fishes. 86, fig., 1902; Jordan & Evermann, Bull. IT. S.

Fish Comm., x.xni, pt. i, 1903 (19051, 53, flg. s (Honolulu).

2. Megalops cyprinoides (Broussonet) . Buan-huan.

Three specimens from Bulan (no. 4151, 415.3, and 4183; length 10.5 to 16.5 in.) and one from Tarlac (no.

4132; length 11 in.).

Clupea cyprinoides Broussonet, Ichth., i, pi. 9, 1782.

Megalops cyrprinoides, Giinther, Cat., vii, 471.

Family CHIROCENTRlDiE.

3. Chirocentrus dorab (Forskal). Botete.

Three fine specimens from San Fabian (no. 4179, 4180, and 4181 ; length 15.2 to 16 in.) and one from

Bacon (no. 3410; length 13.25 in.).

Clupea dorab Forsk&l, Deacr. Anim., 72, 1775, Red Sea.

Chirocentrus dorab, Giinther, Cat., vii, 475; Day, Fishes India, 652, pi. clxvi, flg. 3.

Family CLUPEIDiE.

4. Stolephorus delicatulus (Bennett).

Two hundred and fifteen specimens from Bacon (no. 3915, 3502, 4080, and 4009; length 1.5 to 2.75 in.)

and five from Bulan (no. 3756; length 2.75 in.).

Clupea dellcatula Bennett, Proc. Comm. Zool. Soc. London, i, 168, 1831, Mauritius.

Spratelloides delicatula, Giinther, Cat., vii, 464.

5. Stolephorus gfracilis (Temminck & Schlegel).

Three specimens from Bacon (no. 3768 and 3501; length 1 to 2.2 in.).

This species (with dorsal 11 and anal 13) can not be identical with Atherina japonica Houttuyn (with

dorsal 17 and anal 22 or 23) as suggested by Dr. Jordan.

Clupea gracilis Temminck & Schlegel, Fauna Japonica, Pisces, 238, pi. cvni, flg. 2, 1842, Japan.

Spratelloides gracilis, Giinther, Cat., vii, 465.

6. Harengula moluccensis Bleeker.

Ten specimens from Bacon (no. 3606 to 3609 3449 to 3551, 4026 and 4027, and 3932; length 4.2 to 5.75

m.) and 8 from Bulan (no. 342(5 to 3432 and 3893; length 4.1 to 5.25 in.).

The base of the ventrals is under the middle of the dorsal, whose origin is much nearer tip of snout than

to base of caudal, or midway between tip of snout and base of last anal ray. In Bleeker's figure of this species

the ventrals are shown too far forward, as he explains in the text.

Harengula moluccensis Bleeker, Nat. Tijds. Ned. Ind., iv, 1853, 609, Ternate; Amboyna; Giinther, Cat., vii, 427.



54 BULLETIN OF THE BUREAU OF FISHERIES.

7. SardineUa clupeoid.es (Bleekii).

One specimen from Bulan (no. 3243; length 8.75 in.), agreeing well witla Bleeker'.s figure.

Amblygasler dupeoides Bleeker, Journ. Ind. Archipel., 73, 1849, Macassar, Celebes; Bleeker, Atlas, vi, 103, pi. CCLXXII, flg. 1.

Clupea dupeoides, Giinther, Cat., vii, 425.

8. SardineUa perforata (Cantor)

.

Twelve specimens from Bacon (no. 3658 t(] 3669; length 4.5 to 5.5 in.), agreeing perfectly with Bleeker's

figure and description.

Clupeonia perforata Cantor, C«t. Malayan Fishes, 294, 1850, Sea of Pinang.

Spratella kowala Bleeker, Haringaohtige Vissohen, 2.S, Vcrh. Bat. Gen., xxiv, 1852, Batavia.

Clupea perforata, Gunther, Cat., vii, 424.

9. Ilisha h.oeverui (Bleeker) . Tnhac.

One specimen from San Fabian (no. 4127; length 6. .5 in.).

Pellowa hcevenii Bleeker, Haringaohtige \lsschen, 21, Verh. Bat. Gen., xxir, 18.32, Batavia; Giinther, Cat., vii, 4.55.

Uisha hcevenii Bleeker, Atlas, vi, 117, pi, ccLXix, fig. 2,

Family DOROSOMATID^,

10. Konosirus thrissa (Linnseus).

Three fine specimens (no. 4170 to 4172; length S to 8.5 in.), mthout definite locality. Last dorsal ray

extending to base of caudal.

Clupea thrissa Osbeck, Reise nach Ostindien imd China, 336, 1765; Linnseus, Syst. Nat., ed. x, yA^, 17.>s.

Clupea nasus Bloch, lohth., xii, pi. ccccxxix, flg. 1, 1797.

Chnioi^sus nasus, Giinther, Cat., vii, 407.

Dorosoma nasus, Bl<3eker, Atlas, vi, 142, pi. cclx, fig. 4.

11. Anodontostoma chacunda (Buchanan-Hamilton). Cabashi.

Two fine specimens from Bacon (no. 3231 and 3232; length 6.1 and 7.1 in.). This species lacks the dorsal

filament.

Clupanodon chacunda Buchanan-Hamilton, Fish. Ganges, 246, \S22, Ganges River.

Chatoessus chacunda, Giinther, Cat., vii, 411.

Chatoessus selangkat Bleeker, Haringaohtige Vis.schen, 47, Verh, Bat, Gen., xxiv, Batavia.

Dorosoma chacunda, Bleeker, Atlas, vi, pi, colxi, figs. 5 (var. selangkat) and 6.

Family EM'tRAULID.J:.

12. Anchovia indica {Xan Hasselt).

Ten specimens from Bulan (no. 3989 and 3973; length 3.5 to 5.2 in.).

EngrauUs indicus Van Hasselt, Algem. Konst-Latterbode, 329, 1823.

Engraulis russellii, Giinther, Cat., vir, 390.

Stolephorus indicus, Bleeker, Atlas, vi, 127, pi, ccLix, fig. 2.

Family SYN0D0XT1I>.€.

13. Saurida argyrophanes (Richardson). BitiUa.

Two specimens from San Fabian (no. 3673 and 3674; length 7.1 and 7.75 in.) and one from Zamboanga
(No. 4083; length 7.5 in.).

Saurus argyrophanes Richardson, Ichth. Chin., in Rept. Brit. Assoc., xv, 1845, 302.

Saurida argyrophanes, Giinther, Cat., v, 400, 1864.

Aulopus elongaius Temmlnck & Sohlegel, Fauna Japonica, Pisces, 233, pi. cv, flg, 2, 1846,

14. Saurida gracilis (Quoy & Gnimard),

Three specimens from Bacon (no. 3983, 3984 and 3986; length 4.75 in.).

Saurus gracilis Quoy & Gaimard, Voy. Uran., Zool., 224, 1824, Sandwich Islands,

Saurida nebulosus, Giinther, Cat., v, 399; Bleeker, Atlas, vi, 156, pi. ccLxx^ni, flg. 1.

Sawrida gracilis, Jordan & Evermann, Bull, U. S. Fish Coram., xxni, pt, 1, 1903 (1905), 65 (Hilo and Honolulu).
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15. Trachinocephalus myops (ForsUii).

55

One specimen from Bulan (mi. 112!); length S in.).

Scdmo myops Forster in Blocli & Schncuirr, Syst. Ichth., 421, KOI, St. Helena.
Saurus myops, Gunthcr, Out., v, 3;1S.

Trachinocephalus myops, Jordan .^- Evormann, Bull. U. S. Fish Coram., xxm, im (mr„. (i2, flg. 1.3 (Hilo and Honolulu)

.

16. Synodus varius (Lac(5p6de).

Two specimens from Bulan (no. .31170 and 3(i71
; length 7 and 7 .2r, in.) and onr from Bacon (no. 3982;

length 4 in.).

Salmo varius Laorpi'di-, Hist. Nat. Poiss., y, Ul'l, pi. 3, fig. 3, 1803, lie de France.
Saurus rarius, Gilnthi>r. Cat., v, 395; in part.

Synodus rarms, .Tordan A Evrrmann, Bull. U. s. FishOomm., xx.ii, pt. 1, 1903 (Uio.5,,e3,pl.nandflg. 14 (Hilo and Honolulu).

Family MYCTOPHID.Ji.

17. Myctophum gUberti E^ermann ct Scale, new species.

Head 3.5 in length; depth 4. .1; cyrSinhead; dorsal xn: anal 16; snout 2 in eye ; interorbital 1..5: scales
large, thin, smooth, deciduous, 30 in lateral line.

Body oblong, compressed, the forehead evenly rounded: lower jaw extending slightly b<'yond upper;
depth of caudal peduncle 3 in head, equal to diameter of rye; maxillary equal to postocular part of head, its

distal end extending beyond eye a distance equal to one-half of orbit; mandible 1.7 in head; mouth oblique.

Teeth on jaws and palatines in narrow band,-;; no teeth on vomer; bands of teeth on mesopterygoids;
16 developed gillrakers on lower limb of first gill-arch, the longest 2 in eye.

Arrangement of photophores; Caudal 2, one at middle of caudal base, the other at origin of lowest caudal
ray; posteroanals 4; anteroanals 6, the anterior one slightly separated from its fellows; ventrals 4, the ante-
rior one in axil of ventral fin; thoracics .'i; pectorals 3, in form of a triangle; mandibular 3; opercular. 2;

Van.

Fig. \.—^fyciophum gilbert i F.vermann A: Seale, new species. Type.

posterolateral 1, very near lateral line and vertically on a line between interspace of anal photophores and

base of adipose dorsal; mediolaterals 3, forming a very obtuse triangle, the upper one very near lateral line,

the lower one midway between lateral line and origin of anal fin, a little too far front to form a true oblique

line from posterior mediolateral to posterior ventral photophore, the anterior one on a horizontal line with

the last and vertically over the posterior margin of second ventral; anterolateral 1, just above middle of

pectoral fin and on first scale below lateral line.

Origin of dorsal fin midway between tip of snout and posterior anal photophore, the longest ray equal

in length to distance from pupil to posterior margin of opercle; origin of adipose dorsal midway between

posterior axil of dorsal and base of caudal ; origin of anal midway between anterior thoracic photophore and

lower caudal photophore, directly below axil of dorsal, its longest ray 1.5 in head; ventrals 2.5 in head, their

origin below seventh scale of lateral line; pectoral long, 1.4 in head, tip extending to anterior mediolateral

photophore; caudal forked, about 1.75 in head (mutilated).
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Color in spirits, yellowish white; base of dorsal black; a black area at upper margin of opercle; a dusky

band on anterior third of mandible; base of caudal and top of caudal peduncle dusky.

This species seems most nearly related to M . reinhmdtn Lutken.

Four specimens from Bulan, length 2.1 to 2.5 in. Type (field no. 3841) no. 55900, U. S. National Museum;

length 2.5 in., from Bulan, Sorsogon; coll. Charles J. Pierson. Of the 3 cotypes, 1 (field no. 3841) is no. 20,000,

Stanford Univ. Mus.; another (field no. 3841) is in Museum at Manila, and a third (field no. 3841) is no.

4535, U. S. Bureau of Fisheries. Named for Dr. Charles H. Gilbert.

Family ANCUILLID^ffi.

18. AnguiUa mauritiana Bennett. Pahucang-Knhi.

One fine specimen from Tarlac (no. 4063; length 23 in.).

AnguiUa mauritmTia Bennett, Proc. Conun. Zool. Soc. Lond. 1831, 128, Mauritius.

Murxna mandlensis Bleeker, Atlas, vi, 10, pi. CLXXXVm, fig. 2, Manila, Luzon.
AnguiUa mauriiiana, Giintlier, Cat., vni, 25.

Family MUR^NID^E.

19. Gyranothorax richardsoni (Bleaker).

One small specimen from San Fabian (no. 3842; length 5.2 in.).

Mursena ricliardsoni Bleeker, Nat. Tijds. Ned. Ind., in, 1852, 296, Wahai, Ceram; Giinther, Cat., vni, 118.

20. Gynanothorax afer Bloch.

One specimen from Bacon (no. 3769; length 2.5 in.), which we refer doubtfully to this species.

Oymnothorax afer Blooh, Ichtli., xn, 73, pi. ccccxvii, 1797.

Murxna afra, Giintlier, Cat., vm, 123.

Family PLOTOSID^E.

21. Plotosus anguiUaris (Bloch). SumbiUmg.

Eleven specimens from Job (no. 3352 to 3357 and 3421 to 3425; length 5 to 7 m.), eleven fine specimens
from Bacon (no. 3365 to 3368, 3475 to 3480 and 4034; length 5.1 to 7 in.), and 48 young from Bacon (no. 4031-
length, 1 to 1.5 in.).

Flatystacus anguiUaris Bloch, lohth., xi, 49, pi. CCCLXXI, fig. 1, 1797.

Plotosus anguiUaris, Giinther, Cat.,, v, 24.

Family SILURID^.

22. Netumathalassinus (Ruppell). Tahomomo.

One specimen from San Fabian (no. 3244; length 8 in.), three large specunens from Bulan (no. 4186,
4187, and 4188; length 19 to 20 in.); two small specimens from "Philippine Islands," without local label
(no. 3939; length 3.5 and 5 in.).

Bagrus thalassinus Eiippell, Neue Wirb., Fische, 75, pi. 20, flg. 2, 1837, Massaua.
Arius ihalnssinus, Giinther, Cat., v, 139.

Family FISTULARIID^.

23. Fistularia petimba Lacepede. DrocH.

Two specimens, one from San Fabian (no. 3407; length 15 in.), and one from Bacon (no 41S0- length
8.25 in.).

' ^

Fistularia petimba Lae^pMe, Hist. Nat. Poiss., v, 349, 1803, New Britain, Reunion Island; Jordan & Evermann Bull U S
Fish. Comm.. xxni, 1903 (1906), 116 (Honolulu, Hilo, Kailua, Necker Island, and Hanalei Bay Kauai- also Japan'
Samoa, Philippines, and Papeete, Tahiti)

.

' >f
<
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24. Fistularia serrata CuviiT. Sk'inii'i

Three young from Bacon (no. 3984; longlh 9 to 12 in.).

Fistularia serrata Ciivicr, R6gno Anim., ed. i, vol. ii, 349, 1817, America; Oiinthcr, Cut., ni, 633; Jordan & Evcrmaim, Bull.
U. S. Fish. Comm., x.\ni, pt. 1. 1903 (1905), 110 (Honolulu).

Family CENTRISCID^.

25. AeoUscus strigatus (trunther).

Two specimens from Bacon (no. 3943; length 4.7.'5 and 5 in.).

AmphisUe strigata Giinthor, Cat., in, 528, Java.

Family SYNGXATHID^.

26. Gasterotokeus biaculeatus (Bloch).

Fifteen specimens from Bacon (no. 3447 to 34,^31, 3505 to 3508, 3597 to 3599, 3600, 3601, 3991, and 4190;

length 5.25 to 9.25 in.).

With the exception of no. 4190, these specimens are all pale green, with a more or less distinct dark stripe

through the eye. The body is depressed, the dorsal surface of middle body ring being at least 2.5 in

ventral, differing in this respect from specimen no. 4190, which is described as follows:

Head 5.2 in length; depth 5.1 in head, the greatest width of body 3.25 in head; snout 1.75; width of

snout at middle one-third less than its depth; e3-e 4.5 in snout; interorbital 5.75; dorsal 41; rings 17+40;
dorsal fin on anterior 10 caudal rings; anal opening on anterior caudal ring; origin of dorsal midway between

tip of tail and nostril; tail prehensile, no caudal fin; body elongate, depressed, the ventral surface twice as wide

as dorsal; plates without spines; pectoral 5.75 in head. Color greenish; snout with 2 indistinct greenish

bands.

Syngnathus biaculeatus Bloch, Ichth. , iv, pi. cxxi, figs. 1 and 2, 17!t7, no locality given.

Gasterotokeus biaculeatus, Gtinther, Cat., vni, 194; Day, Fishes India, 681, pi. CLXxrv, fig. 5.

27. Corythxoichtliys elerae Evermann tV: Sealc, new species.

Head 7.2 in length; snout2; eye 2. .5 in snout; dorsal 29; rings 16- 36: a single ridge across cheek; inter-

orbital 1.75 in eye; snout cylindrical, its depth and width being equal; lower surface of head and ventral

surface of snout forming a straight line; depth of body greater than its width; length of body including head

Fig. 2.— Corylhroichthys elerx Evermann & Seale, new species. Type.

1.45 in length of tail without caudal: a distinct nuchal ridge with 2 deep scallops; upper lateral margin of

plates projecting, forming a scalloped margin on side of back; ventral surface of body rounded, dorsal surface

concave; vent one ring in front of origin of dorsal; dorsal fin on anterior 6 rings of tail; origin of dorsal midway

between tip of snout and twenty-fifth ring of tail; height of dorsal fin equal to depth of body at middle

of fin; pectoral 14, its length 4.75 in head; caudal 2.2 in snout; anal rays 3, inconspicuous.
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Color in spirits, pale green, with blotcln's of darker green on side;- 3 black cross-bands on under part of

thorax ; some fine dark longitudinal lines on operclc, 3 on under part of head; no dark lines through eye; snout

with about 5 indistinct bands of dots : a dusky blotch on base of pectoral (not always present) ; dorsal unmarked.

^'ery near C conspicullatux (Jcnyns), but with longer snout, more posterior dorsal and the dorsal scales

more roughened.

Bight specimens from Bacon (no. 3S98 and 3944; length 4,2 to 4.7.5 in.).

Type (field no. 3944), no. 55908, U. S. National Museum, 4.75 in. in length, from Bacon, Sorsogon;

collected by Chas. J. Pierson. Of the cotypes, each bearing field no. 3898, one is no. 20001, Stanford Uni-

versity Museum; another is no. 4536, U. S. Bureau of Fisheries, and one each is in the museum at Manila,

the Philadelphia Academy of Natural .Sciences, the U. S. National Museum, the Museum of Comparative

Zoology, the Indiana University Museum, and the Field iluscmii of Natural History.

Family BEU>XID.£.

28. Tylosurus giganteus (Temminck & Schlegel).

Five specimens from Bacon (no. 3697, 3698, and 3378 to 33S0: length 8.75 to 12 in.). These agree well

with specimens from Hawaii.

Belone gigantea Temminck & Schlegel, Fauna Japonica, Pisces, 24.j, Ls4(j, Nagasaki.

Belone annulata, Giinther, Cat., vi, 240.

Tylosurus giganteus, Jordan & Bvermann, Bull. U. S. Fish Comm., xxni, pt. 1, 1903 (190.5), 124, flg. 30 (Honolulu).

29. Tylosurus leiuroides (Bleeker).

One specimen from Bacon (no. 3519; length 11.2."i in.); dorsal 21; anal 21.

Distinguished by the long nose and low dorsal fin.

Belone leiuroides Bleeker, Nat. Tijds. Ned. Ind., i, 1850, 479, Billiton; Giinther, Cat., vi, 243.

Family EX()C(ETID,+:.

30. HjTporhamphus quoyi (Cuvier & ^'alenciennes)

.

Three specimens from Bacon (no. 3460, 3617, and 3618; length 7 to 9.1 in.).

These agree well with BL.'cker's figure.

Hemiramphus quoyi Cuvier & Valenciennes, Hist. Nat. Poiss., xix, 2(; (35), New Guinea; Giinther, Cat., vi, 267; Bleeker,

Atlas, VI, !>7, pi. ccL, flg. 3.

31. Hyporhamplius dussumierii (Cu\iei- & 'N'alcni'iennes).

Four specimens from Bacon (no. 4005 and 3902; length 2.25 to 4.5 in.), and one from Bulan (no. 3739;

length 10 in.).

We have compared these specimens with others from Sa luoa identified by Jordan and Scale as JB. affinis and
find them indistinguishable, and we regard B. affinis Giinther as a synonym of H. dussumierii.

Hemiramphus dussumerii Cuvier & Valenciennes, Hist. Nat. Poiss., .xix,24 (33), pi. 554, Seychelles; Giinther Cat. vi, 266.

32. Hemiramphus marginatus (Forsk&l)

.

Four fine specimens from Bacon (no. 4160 to 4163; length 10 in.) agreeing with Bleeker's figure.

K'^or marginatus Forskfl,!, Descr. Anim., 57, 1775, Red Sea.

Hemirhamphus marginatus, Giinther, Cat., vi, 270; Bleeker, Atlas, vi, 54, pi. ccliv, fig. 4.

33. CypsUurus simus (Cuvier & \'alenciennes)

.

Two specimens from Bacon (no. 3308 and 3309; length 6.5 and 6.75 in.), two from Bulan (no. 3202 and
3203; length 9.2 and 9.75 in.), and one from the "Philippines," no definite label (no. 4164; length 9.3 in.).

We have compared these with examples from Honolulu and find them to agree perfectly.

Exoccetus simus Cuvier & Valenciennes, Hist. Nat. Poiss., xix, 77 (105), Hawaiian Islands.
Cppsilij.rus simus, Jordan & Evermann, Bull. il. S. Fish Coram., xxni, pt. 1, 1903 (1905), 134, flg. 46 (Honolulu; \\'aimea

and Hanamaulu Bay, Kauai; and Napili, Molokjil).
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34. Zenarchopterus dispar (Cuvicr Ai Valencifiiiic^)

One specimen, without lower jaw, and willi nmtilaled eiuidnl, |>robal)ly Urloiifjing to this sjx'eies, from
Bacon (no. 4008: length, without bill, l..''i in.). Doisul xii: anal 11 ; scales 40.

Hemiraini'Ims rfispur Ciivier \ VuleiKirmies, Hist. Xal. I'niss., .\i.\. ^2 I.Wi, pi. .V.s. LsjL.Java; Ounthcr, Cat., vi, L'74

Zenarchopterus dispar. Blcekor, .Vilas, yi, iV.i. pi. c( i.iii, flg. 4.

35. Zenarchopterus philippinus Peters.

Forty-nine specimens from Bacon (no. oiis I ; length H..i lo 4..'i in.). Dorsal 14: anal 1.5: head l.r, in

length: lower jaw 4..') in head: scales 46; caudal forked.

Hemirhamphus {Zenarchoptirus) philippinus reters. Monalsli. Kiiii. .Vkad. Wiss. Bi-rlin IsiiX. 27:t, Luzon.
Zenarchopterus philippinuSf Bleeker. .Vtlas, vi. <\:i.

Family .\THERl.\ll).t;.

36. Atherina temminckii Bleeker.

Two specimens from Bulan (no. 3997 : length 2. .5 and 3.5 in.), and one from Bacon (no. 37.31 ; length 3 in.).

Head 4 in length: depth 6.3; ej'e 2..S in head; snout 4.1 : interorbital 3; dorsal vi-i, 9: anal 12.

Atlirrina temminckii Bleeker, Xat. Tijds. Xcd. Ind.. A ,
].«:?, 506, Batavia;|.Iordan i; Seale, Proe. r. .s. National Museum,

xxvni, 1905, 774 (Negros).

37. Atherina lacunosa Forster.

Five specimens from Bacon (no. 3901 ; length 2.75 to 3.75 in.).

Head 3.S in length without caudal; depth 4.1); eye 2.75 in head: .snout 4.5; interorbital 3: dorsal v-i,

10: anal i, 13: scales 41-7; maxillary reaching vertical at anterior edge of pupil: origin of spinous dorsal

shghtly nearer anal than insertion of veiitrals; no dark blotch on ])ec(oral.

Atherina lacunosa Forster, Deser. .Vnim., 12iis, 1774, Ne\v Caledonia; probably not of Giinthcr.

38. Atherina forskalii Ruppell.

Eighteen specimens from Bulan (no. 3S33; length 2.1 to 3.2 in.), and 53 specimens from Bacon (no.

3653 and 3892; length 2 to 3.5 in.).

Aliterina forskalii Ruppell, Xeue AVirb., Fische, 132, pi. 3;i, fig. 1, l.s:r,, Belama; Gunther, Cat., m, 3fi7: Day. Fishes India,

345, pi. Lxxi, flg. 4.

Family lIUGlLID.i.

39. Mugil sundanensis Bleeker.

Xine specimens from Bacon (no. .3043 to 3051 ; length 4 to 6.2 in.).

Hugil sundanensis Bleeker, Nat. Tijds. Ned. Ind., iv, 2i;,'.. Sumatra; Giinther, Cat., ni. 42.",.

40. Mugil planiceps Cuvier & Valenciennes.

Five specimens from Bulan (no. 3710 to 3714 ; length 6.5 to S.75 in.).

Mugil planiceps Cuvier & Valenciennes, Hist. Nat. Poiss., xi, 9ii (122) Calcutta; Gunther, Cut., in, 42S.

Family SPHYK.Ji.MD.J-.

41. Sphyrsena jello Cuvier & A'aleneiennes.

Three specimens from Bacon (no. 4175 to 4177; length 13 to 14 in.) and 2 from Bulan (no. 4152 and

4153; length 16.35 and 19.5 in.). Xo. 4175 to 4177 are referred to this species with some doubt, as they are

in such bad condition as to make the scale counts impossible, but in other respects they agree with 8. jcTlo.

Head 3.5 in length; depth 7.5; eye 0.4 in head; snout 2.1 ;
interorbital 4.75: scales 16-130-20.

SpAj/raiM jd^oCuvirr & Valenciennes, Hist. Nat. Poiss., in, 2.W !:t4!0, 1S2'.I, Vizagapatam; Giinther, Cat., II, 337; Day,

Fishes India, 342.
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42. Sphyraena obtusata Cuvier & Valenciennes. Dumbusan.

One specimen from Bulan (no. 3411; length 7.5 in.). Head 3.1 in length; depth 6.1; eye 4.5 in head;

snout 2.34.

Sphyrasna obtusata Cuvier & Valenciennes, Hist. Nat. Poiss., in, 258 (350), Pondicherry; Gunther, Cat., ii, 339; Day, Fishes

India, 343, pi. Lxxi, fllg. 5.

43. Sphyrsena langsar Bleeker. Domosot.

One specimen from Bulan (no. 3412; length 8 in.), one from Bacon (no. 3942; length 5.5 in.), and 3 from

San Fabian (no. 3677 and 4022; length 2.75 to 4.75 in.). These each have 75 scales in lateral line. This

species is distinguished from S. obtusata by the longer snout and smaller scales.

SphyrnTia langsar Bleeker, Nat. Tijds. Ned. Ind., vii, 367, Batjan; Gilnther, Cat., u, 340.

Family HOLOCENTRID^.

44. Myripristis pralinius Cuvier & Valenciennes.

Two specimens from Bacon (no. 3223 and 3228; length 6.1 and 6.2 in.). These specimens show 6 indistinct

yellowish longitudinal stripes below the lateral line. Depth 2.45 in length; head 3.25; eye 2 in head; snout

6.75; scales 4-38-6; dorsal x-i, 15; anal iv, 14; eye 6.1 in head; snout 3.5 in eye; large blunt projecting teeth

in each jaw.

Mliriprisiis pralinius Cuvier & Valenciennes, Hist. Nat. Poiss., in, 127 (170) and vii, 366 (486), New Ireland.

Myripristis bleekeri Gflnther, Cat., i, 20, 1859, Sea of Banda Neira; not M. pralinius of Giinther.

45. Myripristis microphthalmus Bleeker.

Two specimens from Bacon (no. 3250 and 3723; length 7.25 and 7.5 in.) and one from Bulan (no. 3966;

length 5 in.).

Head 3.25 in length; depth 2.45; eye 7 in head; scales 4-29-6; dorsal x-i, 14; anal iv, 12. These speci-

mens agree well with others from Samoa.

Myripristis microphthalmus Bleeker, Nat. Tijds. Ned. Ind., in, 261, 1852, Amboyna; Atlas, ix, pi. ccclviii, fig. 2; Giinther,

Cat., I, 24.

46. Myripristis murdjan (ForskS-1).

Three specimens from Bacon (no. 3235, 3227 and 3637; length 6.25 to 8 in.), agreeing with Hawaiian

specimens.

Scixna murdjan Forsk&l, Descr. Anim., 48, 1775, Djidda, Red Sea..

Myripristis murdjan, Jordan & Evermann, Bull. U. S. Fish Comm., xxiii, pt. 1, 1903 (1905), 157, pi. v (Honolulu, Hilo, Kailua,

Laysan, and Samoa)

.

47. Myripristis macrolepis Bleeker. Baga-baga.

One specimen (no. 3363; length 5.75 in.), from Zamboanga.

Head 3 in length; depth 2.3, eye 2.01 in head; snout 3 in eye; interorbital 3.75 in head; dorsal x-i, 15;

anal iv, 12; scales 3-29-5, 6 scales in front of dorsal; maxillary 1.75 in head, its distal end under posterior

margin of pupil.

Myripristis macrolepis Bleeker, Atlas, ix, pi. ccclix, flg. 3.

48. Holoceutrus comutus Bleeker.

One specimen from Bacon (no. 6919; length 5.25 in.) and one from Bulan (no. 692S; length 6.75 in.).

Head 3.2 in length; depth 2.S: eye 2.55 in head; snout 1.5; maxillary 3; mandible 2; scales 3-37-5;

dorsal xi, 13; anal iv, 9, the fourth spine very long, nearly equal to head.

Color in spirits, yellowish, with dark longitudinal lines, the third from dorsal terminating in a dark caudal

spot; membranes of spinous dorsal dark, first webs of anal black; outer margins of caudal dark.

Eolocentrum cornutum Bleeker, Nat. Tijds. Ned. Ind., v, 240, Ceram; Giinther, Cat., i, 46.
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Family SCOMBRID^i.

49. Scomber brachysomus BlooUci-. Masangiii.

One specimen from San Fabian (no. 3:371 ; length S.l in.).

Gillrakers equal to distance- from tip of snoiK to orbit, sbortci- than in ,V. n,Hrn/,pi,lol„s, from which this
species is easily distinguished by the deeper body.

Scomber brachysoma Sleeker, Nat. Tijds. Nc.l. Ii,d., i, :!,i(i, 1850, Batavia; (lunther, Cal., ii, :(i;i: D„y, Fishra India, 251.

50. Scomber microlepidotus Riippell.

Two specimens from Bacon ( no. 4173 and 4174: length lOand l{):2h in.). Gillrakers long, equal to distance
from tip of snout to middle of eye.

Scomber microhpidolus Ruppell, Neue Wirb., Fische, 38. pi. xi, flg. 2, 1837, Red Sea; Gunthor, C.-.a., ii, 3i;i; Day, Fishes
India, 250, pi. liv, figs. 3, 4, and 5; Fowler, Proc. Ac. Nat. Sci. Ptiila. 1901. 759.

51. Scomiber japonicus Houttuyn.

One specimen from Bulan (no. 3912; length .5.4.5 in.). Blue above, silvery below. Head 3.2.5 in length;
depth 5.2; dorsal ix, 12+ v; analii, 11+ v.

This species is indistinguishable from the common chub mackerel (S. coUa^) of the Atlantic.

Scomber japonicus Houttuyn, Verh. HoU. Maat. Weet. Haarl., xx. 17.S2, 331, Japan; Jordan i Evermann, Bull. U. S. Fish
Comm., XXIII, pt. 1, 1903 (1905), lii9, flg. 62.

52. Gymnosarda pelamis (Linna?u.s).

Two specimens from Bulan (no. 41.S4 and 41.S5: length 1.5 and 1.5.2.5 in.). Dorsal xvi—12+vm; anal

II—12+vn.

Scomber pelamis Linnaeus, Syst. Nat., ed. \, 297. 17.W. "in pelago inter Tropicos."
Thynnus pelamys, Giinther, Cat., ii, 364.

Gymnosarda pelamis, Jordan i Evermann, Bull. V. s. Fish Comm., xxni, pt. 1, 19ii3 (190.51, 172. flg. 64.

53. Rachycentron canadus (Linn^us).

One fine specimen from Bulan (no. 4151; length 24 in.). Head 4.(15 in length; depth 6.3; eye 7.1 in

head; snout 2.5; maxillary 2.5; scales about 332; dorsal viii, 32; anal 27; lateral line with several strong

sharp curves.

Gasterosteus canadus Linnaeus, .Syst. Nat., cd. xii, 491, 1766, Carolina.

Scomber niger Bloch, Ichth., x, 48, pi. cccxxx\ ii, 1797.

Elacate pondicerixiini Cuvier & Valenciennes, Hist. Nat. Poiss., \ in, 241 (329), 1.N31, Pondicherry.
Elacate niger, Giinther, Cut., ii, .375.

Rachycentron carmdus, Jordan & Evermann, Fishes North and Mid. .\.raer., 94,s, pi. cxlvui, flg. 401, 1896.

NESOGSAMHTTS Evermann & Seale, new genus.

Nesogrammus Evermann & Seale, new genus of Scorabridru {Nesogrammus ptersoni).

Body long and slender, completely covered with small, thin, deciduous scales; no corselet; lateral lines 2,

the lower branch leaving the main lateral line under the base of third or fourth dorsal spine, from which point

it extends nearly vertically downward to lower third of side, along which it runs, approximately parallel to

the ventral line of body, to caudal peduncle. Ventrals i, 5; dorsal and anal finlets 7. Villiform teeth on

vomer, palatines, and tongue; a. single row of sharp, canine-like teeth in each jaw.

This genus is related to Scomheromorus , from which it differs, however, in the presence of two lateral

lines and in the complete squamation of ihe body. {v7j6o<;, island; ypaniia, line.)

54. Nesogrammus piersoni Evermann & Seale, new species.

Head 4.5 in length; depth 4.75; eye 4.35 in head; snout 2.85; maxillary 2.25; mandible 1.9; dorsal

xn-f I, 9-f-Tii; pectoral 1.9; ventral 3.2; anal i, 11+ vii; scales 170 in upper and 145 in lower branch of

lateral line.

Body elongate, moderately compressed; depth of caudal peduncle 1.9 in snout; head pointed; jaws

equal; interorbital space fiat, its width greater than eye; mouth large; maxillary slipping under preorbital
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and ending under anterior third of eye, its distal end formed by the supplemental bone, pointed and dueeted

slightly upward; base of mandible under middle of eye; teeth in jaws in a single row, rather strong, triangular,

about 14 to 17 on each side; minute teetli on vomer, palatines, and tongue; gillrakers rather bluntly pointed,

15 on lower limb, the longest 3 in snout; opercle and preoperole entire, the posterior margin of preopercle

with a wide anterior curve in its middle portion; cheek and opercle with fine scales; body entirely covered

with fine, thin deciduous scales; lateral lines 2, the upper beginning at upper edge of opercular opening and

running approximately parallel with the back to below the sixth dorsal finlet, where it curves downward and

unites with the lower branch; lower branch originating under base of third dorsal spine, running nearly

vertically downward to level of lower edge of pectoral, where it curves backward and extends along lower

third of side to middle of caudal peduncle, where it again unites with the upper branch; no corselet; breast

scaled; caudal peduncle with a median keel and a smaller one above and below it.

Fig. 3.

—

Nesogrammus piersoni Evermann & Seale, new species. Type.

Origin of spinous dorsal midway between tip of snout and third ray of soft dorsal; dorsal spines connected,

except the 2 posterior ones, which do not protrude, the longest spine 2.7S in head, the 2 dorsals entirely separate

;

origin of soft dorsal slightly in advance of vent, its longest ray 2.75 in head; dorsal finlets 7; origin of anal

midway between base of caudal and origin of ventrals, its longest ray 3.7.5 in head; anal finlets 7; no free

spines in front of anal; origin of ventrals below axil of pectoral, their lengths in head; caudal deeply forked.

Color in spirits, brownish above, silvery below; a large dusky blotch at origin of lateral line and in axil

of pectoral; top of snout dusky; a dusky area through eye; membranes of spinous dorsal dusky; ventrals

darker on posterior third; other fins with very slight wash of dusky.

One specimen (field no. 4178), the type, no. 55899, U. S. National JIuseum, 16 inches long, from Bulan,

Sorsogon, P. I.; collected by Prof. Charles J. Pierson, for whom the species is named.

Family TRICHIURID^.

55. Triohiurus haumela (Forska,!). Pinka.

Head 7.5 in length; depth 14; eye 6.1 in head, 2 in snout; interorbital 2.5 in snout; dorsal 129; anal

represented by 106 minute spines; teeth large, 18 in upper jaw, 20 in lower; no teeth on vomer, a few minute

teeth on palatines; gillrakers consisting of small, sharp spines, about 14 on lower limb.

Color in spirits, silvery, bluish above; 2 bright yellow longitudinal stripes on lower half of body; dorsal

yellow, with dusky margin.

One specimen from San Fabian (no. 3381; length 19.75 in.).

Clupea haumela Forsklil, Descr. Anim., 72, 1776, Red Sea.

Trichiurus haumela, Giintlier, Cat., ii, 348 (Malayan Peninsula; Amboyna).

Family C.\RA\GID^.

56. Scomberoides toloo-parah. (Riippell). Oassisung.

Two .specimens from San Fabian (no. 3716 and 3717; length 6.25 and 6.5 in.).

Lichia toloo-parah Riippell, Atlas, Flsche, 91, 1828, Massowah, Red Sea.

Chorinemus toloo, Gilnther, Cat., ii, 473.
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57. Decapterus macrosomus Bleekpi.

Twelve specimens from Bulan (No. 3345, 33-17 to 3349, 33.51, 3.5L'1 , 3.522, 3.521, and 3,531 (,„ 3.531; jongtli
5.75 to 8 in.) and one from Bacon (no. 4146; lougtli in.).

Depth 5.5; head 3.75; ahout 59 plates or .scales in straight portion of lateral line; origin of ventrals nearer
to tip of snout than to anal. This fish is more elongate and has smaller plates than has D. hura, and the distance
between tips of ventrals and origin of anal is 1.5 in head, while in D. hurra it is much less, being about 2.5.

Decapterus macrosoma Bleokor, Nat. Tijds. NoJ. Ind., i, :f;-,.s, 18.50, Batavia.
Caranx macrosoma, Oiinther, Cat., ii, 425.

58. Decapterus kurra Bleeker.

Six specimens from Bulan (no. 3350, 3346, 3911, 3913, 3914, and 3523; length 4 to 6 in.)

Head 3 in length; depth 4.5; plates 40; distance between tips of ventrals and origin of anal short, about
2.5 in head; origin of ventrals nearer origin of anal than to tip of snout.

Decapterus ktirra Bleeker, Makrcelachtige Visschen, 50, Vorh. Bat. Gen., xxiv, 1862, Batavia.
Caranx kurra, Gunther, Cat., ll, 427; Day, Fishes India, 214, pi. Lxvni, fig. 5.

'

'

59. Seriola nigrofasciata (Ruppell).

One specimen from Bulan (no. 3602; length 6.2 in.)

Xomeus nigrofasciatus Ruppell, Atlas, Fische, 92, pi. 24, flg. 2, 1828, Red Sea.
Seriola nigrofasciata, Gunther, Cat., ll, 465.

60. Lactarius lactarius (Bloch & Schneider). Bog-snag-taen.

Three fine specimens from San Fabian (no. 3274, 3754, and 3755; length 6.25 to 9.2 in.).

Head 3 in length; depth 2.8; eye 3.85 in head; snout 4.5; maxillary 2.1, its distal end under posterior

margin of pupil; base of anal fin 2.75 in length.

Scomber lactarius Bloch & Schneider, Syst. Ichth., 31, 1801, Tranquebar.
Lactarius delicatulus, Giinther, Cat., ii, 507.

61. Caranx boops Cuvier & Valenciennes. Atoloy.

Nine specimens from Bacon (no. 3724, 3807, 40.53, 40.54, -IIIS4, 4085, 4086, 4102, and 4103; length 7

to 8.25 in.).

Head 3.45 in length; depth 3.1
;
plates of lateral line 44, the line strongly bent, becoming straight under

the posterior third of first dorsal, the plates vciy large; eye 2.75 in head; adipose eyelid w<'ll developed; max-
illary 2.1 in head.

In this species the ventrals fall far short of anal spines, the origin of the spines being midway between
origin of ventrals and base of ninth anal ray; under jaw strongly projecting.

Caranx boops Cuvier & Valenciennes, Hist. Nat. Foiss., ix, 35 (46), Amboyna; Giinther, Cut., ii, 431; Day, Fishes India, 218,

pi. XLIX, flg. 2.

62. Caranx freeri Evermann & Scale, new species. Matauii.

Head 3.1 in length; depth 3.2; eye 2.85 in head; interorbital 3.55; dorsal viir— i, 23; anal ii— i, 20;

lateral line of 25 scales and 47 plates; a broad adipose eyelid.

Body oblong, moderately compressed; depth of caudal peduncle 6.1 in head, its depth less than its width;

profile of head from above opercle to snout almost a straight line placed at angle of 35 degrees; mouth large,

the lower jaw scarcely projecting; length of maxillary 2.1 in head, its distal end under middle of pupil, the

posterior margin concave; mandible 1.75 in head; minute teeth on jaws, vomer, palatines, and tongue, those of

jaws in single series; gillrakers long and slim, 24 on lower limb, the longest 5.9 in head; opercle and preopercle

entire; body entirely scaled; breast scaled; plates of lateral line very strong, their greatest diameter 4.5 in

head; the lateral line with a low curve anteriorly, becoming straight under the posterior dorsal spines, the

curved portion 3.2 in straight; scales of the arrow-shaped area in front of dorsal \ery minute; about 6 rows on

cheek; origin of spinous dorsal in vertical line with axil of ventrals, the longest spine 2 in head, longest ray of

soft dorsal 2.5; origin of anal under second soft dorsal ray, being midway between base of caudal and posterior

margin of orbit, its longest ray 2.55 in head; origin of anterior anal spine midway between origin of ventral and

base of seventh anal ray; first anal spine 6.5 in head; ventrals midway between origin of anal and posterior end
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of maxillaiy, their length 2 in head, their tips reaching first anal spine; pectoral 1.1 in head, the tip reaching

origin oi^ anal; caudal deeply forked, its length 1.1 in head.

Color in spirits, yellowish white, a tint of blue above; tip of snout and tip of under jaw dusky; no distinct

opercular spot, but posterior margin of opercles with some slight shading of dusky; dorsals slightly tinted with

dusky, most distinct on margin of soft dorsal; scarcely a trace of dusky on tip of caudal; pectorals, ventral.3,

and anal unmarked.

This species is near C. loops, of which wc have many specimens. It may be at once separated, however, by

the more anterior location of the anal spines, the less projecting under jaw, greater length of head, and greater

width of the interorbital space.

Fig. i.-~ Caranx freeri Evermann & Seale, new species. Type.

One specimen (no. 3324, type, no., 5591 3 U. S. National iluseum ; 9.1 in. long), from SanFabian • collector,

Mr. C. L. HaU.

We take pleasure in naming this species for Dr. Paul C. Freer, who, as director of the Philippine Bureau
of Science, is doing so much to advance our knowledge of the natural resources of the Philippine Islands.

63. Caranx cyxiodon Bleeker.

One fine specimen from Bacon (?) (no. 4165; length 13 in.).

Head 3.4 in length; depth 2.9; eye 3.S.T in head; snout 3.7S; pectoral long and falcate, 2.7.5 in length;
maxillary 2 in head, its distal end on line with posterior margin of eye.

Carani cynodon Bleeker, Nat. Tijds. Ned. Ind., i, 362, 1850, Batavia; Gilntlier, Cat., ii, 447.

64. Caranx afflnis Riippell.

Two specimens from Bulan (no. 3981 and 3837; length 5 and 5.5 in.). Differing from Hawaiian spec-
imens apparently only in the somewhat larger black opercular spot.

Caranx affinis, Riippell, Neue AVirb., Fische, 10, pi. 14, fig. 1.

65. Caranx speciosus (Forskai).

One specimen from Bulan (no. 3638; length 6.5 in.).

Scomber speaosus ForslcM, Descr. Anim., 54, 1775, Red Sea. *

Caranx speciosus, Giinther, Cat., ii, 444.

66. Caranx ophthalmotsema (Bleeker).

Four specimens from Bulan (no. 3907 to 3910; length 3 to 4.5 in.). Dorsal vm, 27 ; analii—1,23; depth2;
head 3.05; anterior dorsal and anal rays elongate; a brown band from base of mandible upward and back-
ward thru eye to nuchal region; ventrals duskv.

Carangoides opMhalmotsenia Bleeker. Nat. Tijds. Ned, Ind., ni, 270, 1852, Amboyna; Gunther, Cnt., ii, 451.
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67. Caranx sexfasciatus (j\ioy >.t Gaimard, Tnlnliluiiaii.

Nino specimens from San Fabian (no. 332,5 to 3333: length 3.5 1,. 4 in.). Head 3.1 in length; depth 2.5;
eye 3 in head; snout 4.2; pectoral 3 3; maxillary 2.1, its distal end scarcely rearhing po.sferior margin of ey,.-

tip of dorsal black. Carangm rluibdohis Jenkins, from Honoluhi, closely'resenible.s this species, but differs
from it in the heavier body, smaller eye, and the liniader cioss-bnnas.

Caranx sexfasciatus Quoy ^i^- Gaimard, Voy. Uranie, :i.")S, pi. c,.-,, dg. 4, l,s24, Papous Islands.

68. Caranx armatus (Forskil). /Imnsaw/sapse: AniaaVignit.

Sixteen specimens from San Fabian (no. 3498, 3446, 4940, and 4941; length 3.2 to 6 in.). No. 4032,
length 3 inches, from Bulan, is also placed \vith .this species, although it is slightly deeper and seems to differ

in a shght degree.

Scixna armala ForskU, Dcscr. .Vnim., ,=i3, 177."i, Red Sea.
Caranx armatus. Qiinther, Cat., n, 453.

69. Caranx kalla Cuvier & ^'alen<iennes.

One specimen from Bulan (no. 37(i7; length 3 in.). Lateral line becoming straight under about the
sixth dorsal ray. which readily distinguishes tliis species from C. djeddaba, to which it is closely related.

Caranx ialla Cuvier & Valenciennes, Hist. Xat
.
Poiss., ix. .17 1 40

1
, 1831, Pondicherry; Day. Fishes India, 219, pi. XLIX, flg. 5.

Caranx calla, Gilnther, Cat., n, 433.

70. Caranx djeddaba (Forskai).
'

One small specimen from "Philippines" (no. ,37.S2; length 3.5 in.).

Head 3.25 in length; depth 2.75; eye 3.2 in head; snout 4; maxillary 3: mandible 2.1; interorbital

3.75; dorsal VIII, 25; anal i, 22; scutes .54, 37 in curved portion; lateral line becoming straight under the first

dorsal ray.

Scomber djeddaba ¥oTs]^^l, Descr. Anim., 1775. Red Sea.

Caranx djeddaba. Giinther, Cat., ii, 432; Day. Fislies India, 21s. pi. xlix. flg. 3.

71. Caranx brevis (Bleeker).

Three specimens from "Philippines" (no. 3,S8S; length 3 to 3.2 in.).

Head 3.5 in length; depth 2.4; eye 3 in liead; dorsal viii, 25; anal ii— i, 19; lateral line .344-46.

Teeth in jaws, vomer and palatines; no canines; curved portion of lateral line 1.95 in straight, the line

becoming straight under anterior dorsal rays; a distinct opercular spot; breast scaled.

Selar breris Bleeker, Xat. Tijds. Ned. Ind., i, 1860, 361, Batavia.

Caranx hrei is, Giinther, Cat., ii, 435.

72. Megalaspis cordyla (Linnjeus). Bacutut.

Three fine specimens from Bulan (no. 4155 to 41,57; length 14 to 15.5 in.) and 3 from Jolo (no. 4111 to

4113; length 8.5 to 9 in.).

Scomber cordyla Linnaeus, Syst. Nat., cd. x, 208, 1758, America.

Scomber rottleri Bloch, Ichth., x, 39, 346, 1797.

Caranx rattleri, Gunther, Cat., ii, 424.

Megalaspis rottleri, Bleeker, Makreelachtige Visschen, 49, Verh. Bat. Gen., xxiv (Batavia).

73. Citula halli Evermann & .Scale, new species. Paiiipajwn.

Head 3 in length; depth 1.5; eye 3.2 in head; dorsal iv— i, 40; anal ii, 38; 76 scales in lateral line, 35 of

which are in straight portion, and scarcely armed; snout 3.5; maxillary 3, its distal end on line with anterior

margin of eye.

Body elevated, compressed; anterior profile rounded; caudal peduncle narrow, 5.5inhead; body, including

breast, covered with deciduous scales, which are of small size on thorax; lateral line almost straight, the

curve being very long and low, the greatest depth of curve 7 in its length, the straight portion of line 2.5 in

curved part.

B. B. ]•. 19011—5
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Depth of head much greater than its length; jaws equal; teeth very iine, sharp, in a single series in each

jaw; no teeth on vomer, palatines or tongue; opercle and preopercle entire; gillrakers sharp, 13 on lower

hml), the longest equal tn one-halt diameter of eye.

Spinous dorsal of 4 minute spines, connected only at base; anterior rays of soft dorsal and anal greatly

elongate, the longest dorsal ray 2 in length; longest anal ray 2.25; caudal deeply forked, 3.5; pectoral 3.5;

ventrals 4, their tips extending to base "f anal; vertical fins without scaly sheath.

Color in spirits, yellowish, with 5 \ertieal brown bands of greater width than interspaces, the anterior

one forming a distinct ocular band from spinous dorsal through eye to ventrals, the second from anterior of

soft dorsal to belly, the third from fifth to fourteenth dorsal rays to anterior of anal; fourth from posterior

Fig. 5.—Cifula halli Everraann A: Seale, new species Type.

third of dorsal to middle of anal; the fifth near posterior of dorsal and anal; two oblique bands on each
caudal lobe; anterior half of dorsal and anal black; ventrals black; pectoral vellowish; opercles dusky; belly

with bluish wash.

One specimen, the type, no. 55914 U. S. National JIuseimi (original no. 4029), 2.5 inches long, from San
Fabian.

Easily distinguished from Alectis ciUarU, to which it bear.s a superficial resemblance, by the low curve
of the lateral line. Named for Mr. C. L. Hall, who collected at San Fabian many of the specimens on which
this report is based.

74. Traohinotus baillonii (Lacepfede). BitiUa.

One specimen from Zamboanga (no. 3761; length S7.5 in.).

Head 3.8 in length; depth 2.3; eye 3.1 in head; snout 4.1; dorsal, anal and caudal lobes much produced,
all blackish; 4 small round black spots on lateral line on middle of side.

Oxsiomorns baillonU Laodpftde, Hist. Nat. Poiss. , in, 93, pi. 3, fig. 1 , Indian Ocean.
Trachynotus baillonii, Gtintlier, Cat., ii, 484.
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Family EOUULID.-i;.

75. Leiognathus virgatus Fowler.

Two specimens from Bulan (no. 3916; length 2.^, and '2 "r-) in.).

Leiognathus rirgalus Fowler, Journ. Ae. Nat. Sci. Philti., 2.1 scr., .xil, 1904 (Juiii' 10), r,]r,. pi. xv, Ag. 4, Pedang, Sumatra.

76. Leiognathus dussumieri (Cuvier & ^%lene,ieTlTles). ilaUway.

Two specimens from San Fabian (no. 321(1 and 3212; length 6 and (i.2 in.).

Head 3.2 in length; depth 1.9; eye 3.1 in head; snout 3.1; spine-shaped crest on nuchal region not
reaching halfway to base of first dorsal spine.

Equula dussumieri C\i\k-r: & Valenciennes, Hist. Na(. Poiss., x, .56 (77), pi. 283, 183.5, Coromandel; auntlier,Cat., II, 600.

77. Leiognathus splendens (Cuvier). Mamrigvi.

Two specimens from San Fabian (no. 3955 and 3959; length 2.5 and 3.75 in.), one from "Philippines"

(no local label, No. 3765; length 275 in.), and 3 from Bacon (no. 4030; length 2.5 to 275 in.).

Breast scaled; supraorbital serrate; lateral line not so strongly arched as in L. edenhdus, the anterior

part slightly concave; tip of dorsal black.

Equula splendens Cuvier, K6gne .Vnim., n, 212, 1829, Indies; Giinthrr, Cat., ll, .501.

78. Leiognathus stercorarius Evermann & Scale, new species.

Head 3.7 in length; depth 3; eye 3 in head; snout 3; interorbital 3; dorsal viii, 17; anal iii, 14; scales 57.

Body oblong, moderately compressed, the upper and lower profiles almost evenly curved; jaws equal;

depth of caudal peduncle 4.9 in head; entire body covered with thin deciduous scales; cheek and breast

scaled; lateral line complete, with a long low curve from caudal peduncle di head; mouth very protractile;

the groove for the processes of the maxillary e.xtending to a line with posterior margin of eye, the length of

the bony spine-shaped crest extending bark from the groove 2.6 in head; upper jaw heavy; minute teeth

vN,

^""^^iWl

Fig. S.—Leiognathus stereorarius Evermann & Seale, new species. Type.

in jaws, none on vomer, palatines or tongue; no canines; twelve gillrakers cm lower limb, the longest about 2

in pupil; maxillary ending on a line with anterior margin of eye, scarcely one-half exposed; mandible 2 in

head, at angle of 30°; wddth of preorbital 1.85 in snout; lower limb of preopercle denticulate on its inferior

border; opercle entire; eye with slight adipose eyelid.

Origin of dorsal slightly posterior to origin of ventrals, longest dorsal spine 1 .75 in head, about one-half

depth of body (in another specimen—a cotypo—this spine measures 1 .4 in lirad and is greater than one-halt

depth of body), the first dorsal spine minute, the second longest, the dorsal continuous, none of the spines or
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rays elongate; anal similar to dorsal but shorter; the first anal spinp midway between tip of snout and base

of caudal; the longest spine 2 in heiid, none of the anal spines or rays elongate; vertical fins without scales

but with deep sheaths; pectoral 1.7 in head; ventrals 2.2.5 in heatl, their origin midway between origin of anal

and posterior end of mandible; caudal deeply forked.

Color in spirits, light brown above, silvery below, with a slight wash of yellowish; a peculiar lanceolate

area on middle of side shaded with fine black dots, and having the appearance of an abrasion; fine brownish

dots just above anal fin; upper half of body with numerous vermiculato brownish lines; i black line on base

of dorsal; upper lip dusky; dusky dots in axil of pectoral; anterior spines of dorsal and anal with some fine

brown dots, most distinct on anal, othenvisc fins unmarked.

This species is related to L. oblongus but differs among other things in having scales on chest. It is more

elongate than L. nndatim and L. lineatus, with which we have compared it.

Seven specimens from Bulan, length 3.75 to -1 in. Type, no. 55906, U. S. National Museum (field no. 3591),

length 4.75 in., from Bulan, Sorsogon, P. I. Of the cotypes, all from Bulan, one (field no. 3590) is no. 20004

Stanford Univ. Mus.; another (field no. .3.")N,S) is no. 4.537 U. S. Bureau of Fisheries; another (field no. 3587)

is in the museum at Manila; another (field no. 35.S9) is in the U. S. National Museum; another (field no. 3592)

is in Philadelphia Academy of Natural Sciences ; another (field no. .3593 ) is in the Indiana University Museum.

(Stercorariiis of or pertaining to dung; from the fly-spects on the side.)

79. Leiognathus edwardsi Evermann & Scale, new species. Patuan.

Head 3.6 in length; depth 2.(3: eye 2.75 in head; snout 2.9: interorbital 3.1; dorsal vni, 16; anal in,

13; scales about 70, about 4.S pores.

Body oblong-ovate, the dorsal and ventral outlines about equally curved and gently arched; head mod-

erate, pointed, snout pointed; mouth, small, very protractile, the lower jaw included: maxiUary short, its

exposed tip pointed, scarcely reaching vertical of orbit; teeth in jaws fine, villiform; vomer and palatines

:^,

^j

Fig. 1.—Leiogmthus edwardsi Evermann & Seale, new species. Type.

apparently toothless; eye large, in middle of head; lower edge of preopercle entire; cheek deep, greater than
interorbital width; a broad, blunt supraocular spine over anterior part of eye; interocular space broadest
anteriorly, its length nearly twice its greatest width; occipital ridge greater than diameter of orbit and
slightly greater than distance from its tip to origin of dorsal fin; origin of doraal fin posterior to insertion of

ventrals; first dorsal spine produced and filamentous (the tip broken off), its length probably about 1.5 in

length of body; soft dorsal low; origin of anal under about sixth dorsal spine; first spine greatly produced
and filamentous, its length about 1.8 in depth; anal rays short: both dorsal and anal fins folding into a
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shallow groove; pectoral short, its length about If) in head; vontrals sborl , their length slightly greater than

diameter of orbit, the disUuK'e hvm their tips to base nf first anal spine. 1.5 in their length; eundal broadly

forked, the lobes about 1.25 in head; seales small, thin, and deeidiums; lateral line in a low regular arch

from upper edge of gill-opening to Inise of caudal; breast naked.

Color in spirits, dirty olivaceous yellow, back more or less marbled and vermiculated with liruwnish; a

dark line along base of doreal fin: cheek and lower half of side finely punctulate with dark dots; tip of snout

black; axil of pectoral dusky; fins otherwise pure yellowish.

This species is based on a single specimen ."> inches long, field no. 3.S7(i ( 1(1778), from San Fabian, Pangasi-

nan. Type, no. 55904, U. S. National Museum. It is apparently related to (Umthcr's Equula leuelscus, from

which it differs, however, in the smooth preoperele, tlie presence of a supraocular spine, and the less develop-

ment of the anterior dorsal spine. We take pleasure in naming this species for Bm^. Gen. Clarence R. Edwards,

U. S. Army, Chief of the Bureau of Insular Afi'airs, U. S. War Department.

80. Leiognathus fasciatus (Lacdpfede).

Four specimens from San Fabian (no. 3211 and 3956 to 3958; length 3.25 to 6.2 in.).

Body very deep, back strongly arched. Head 3.18 in length; depth 2; eye 3 in head; snout 2.95; two

strong supraocular spines; lower limb of preoperele serrate; scales very small, breast naked; lateral line

complete, 60; body with about 18 narrow black vertical bars.

Clupea fasciata Lac6pfede, IList. Nat. Poiss., v, 460, 1803.

Equula fasciata, Gunther, Cat., n, 498, 1869.

81. Leiogfnathus edentula (Bloch)

.

Four specimens from San Fabian (no. 3950 to 39.53; length 2.75 to 3.5 in.).

Body very deep, the back much arched; breast naked; lateral line strongly arched, the anterior part at

first slightly concave.

Head 3 in length; depth 1.7; eye 3 in head; snout 2.75; nuchal crest almost reaching base of first dorsal

spine, which is 2.5 in depth; teeth not evident; tip of dorsal fin not black.

Scomber edentulus Bloch, ichth ., pi. ccccxxviii, 1785.

Equula edenlula, Gilnther, Cat., ii, 498; Day, Fishes India, 238, pi. rn, fig. 1.

82. Gazza tapeinosoma Bleeker.

Five specimens from the Philippines (no local label given; no. 3779, 3780,3781, 3783, and 3784; length

3.75 to 5.2 in.), and 8 from Bulan (no. 3489 to 341H3; length 4.5 to 5 in.).

Gazza tapeinosoma Bleelser, Nat. Tijds. Ned, Ind., iv, 2B0, LS.".3, Batavia.

Gazza argentaria, Gunther, Cat., ii, 506; probably not of Forster.

83. Gazza minuta (Bloch). Matamho; Bn^gsang.

Seven specimens from San Fabian (no. 3947 to 3949 and 3868 to 3871; length 2.75 to 4 in.).

Head 2.9 in length; depth 2; eye 2.75 in head; snout 3.1; scales minute, lateral line complete; breast

naked; preoperele serrate.

Scomber mmutus Bloch, Ichth., xn, 110, pi. ccccxxix, fig. 2, 1797, no locality given

Gazza minuta, Gunther, Cat., ii, 506.

Family GERRID£.

84. Xystsema punctatum (Cuvier & Valenciennes).

Three specimens from Bulan (no. 3220 to 3223: length 4.75 to 5.2 in.), agreeing well *ith the figures

given by Bleeker and by Day and with Day's description.

Gerres punctatus Cuvier & N'alencieDnes, Hist. Nat. Poiss., vi, 3H (480) 1830, Pondicherry.

Gerres fllamentosus, GUnther, Cat., i, 34.5, and iv, 261; Day, Fishes India, 98, pi. xxv, fig. 3.

85. Xystsema baconensis E\'ermann & Scale, new species. Duldul.

Head 3 25 in length, depth 2.6; eye 3.25 in head; snout 3; lateral line complete; scales about 4-47-8;

interorbital 2.8 in head; maxillary 2.5; depth of cheek 3.3; dorsal ix, 10; anal in, 7; pectoral 1.1 m head;

ventrals 1.9.
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Body moderatch- elongate, the back rather stront;ly arched, the profile rising in a regular curve from

tip of snout to origin of dorsal fm, thence descending in a broader curve to caudal peduncle; ventral outline

less convex; head pointed, the lips thick, jaws subequal, or the lower slightly the shorter; premaxillary

strongly protractile; exposed portion of maxillary broad, its greatest width half its length, its posterior edge

slightly concave; preopercle entire; interorbital broad; premaxillary groove narrow, completely scaled

except a small circular area posteriorly above anterior margin of orbit; caudal peduncle rather deep, its

greatest depth greater than diameter of eye, or 3 times its least width. .Scales large, thin, and firm; origin

of dorsal fin over base of pectoral, the second spine slender, curved, and lengthened, its length greater than

half that of head; dorsal rays short; second anal spine shorter and scarcely larger than the third, its length ] .4

in eye; dorsal and anal fins each with a high, scaly sheath; caudal fin thickly covered with fine scales;

peritoneum dusky; second interheemal spine long and slendei': posterior end of air-bladder bifid, ending in

2 long slender horns which fit alongside of second interhsemal.

Color in spirits, silvery white, the back and upper part ot side showing faint dark lines along the middle

of each row of scales parallel with the back; tip of spinous dorsal dark, fins otherwise unmarked. This species

is close to -Y. Icapas, from which it differs chiefly in ha\'ing the premaxillary groove scaled, the eye larger,

the interorbital space broader, and the second anal spine smaller.

Fig. 8.—Xysl.cema baconenRis Evermann & Sealo, new .species. Type.

This species is represented in our collection by two specimens—one (no. .3416) from Bacon, and the other
(no. 3377; from Jolo. Type, no. 55912, U. S. National Mii.seuiii, a specimen 7 inches long, from Bacon,
Sorsogon, P. I. The other, a specimen 5.5 inches long is a cotype, no. 4.538, U. S. Bureau of Fisheries.

86. Xystsema kapas (Bleekcr). Duldul.

TV'e refer to this species one specimen (no. 3376) .i.35 in. long from Jolo, 9 specimens (no. 3417, 3418,

3637 to 3639, and 3822 to 3825, 3.2 to 6.5 in. long) from Bacon, and 2 small examples (no. 3890) from Bulau.
Head 3.2 in length; depth 2.7, eye 3.5 in head; snout 3.2; interorbital 2.9; scales 4-40-9; maxillary

groove naked, interorbital width greater than orbit; preopercle not denticulate; base of ventrals midway
between tip ol snout and origin of anal; longest dorsal spine about 2 in depth of body; second anal spine
somewhat stronger but shorter than the third, its length 3.3 in head or 4.25 in depth.

Color in spirits, silvery, tip of spinous dorsal black; body without longitudinal darker lines.
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Our specimens agree porfortly with niockor's lit;,.!,, of tills species, but diflr.- from Gunth,.i-'s description
m the shorter second anal spine. Thoy s,.oni to dilfer fr-om .Y. wj.na (I^uppell) in the lower cur^ e of the dorsal
outline and the absence of dark lateral lines along the rows of scales.

Qerrcs kapas Bleekcr, Nul. Tijds. Nrd. Ind., ii, ISol, 482, Batavia.
Diaplerus kapas Blceker, Atlas, viii, r_'7, pi. c( clxi, fig. 3 (East Indii's).

Oerres kapas, Oiinther, Cat., iv. 2,'i;i.

Family AL^iNlD.-lL

87. Emmelichthys leucogrammicus Bleekcr.

Nine specimens from Bulan (no. 3971; length 2..5 to 3.2 in.), and one from Bacon (no. 37.5S; length 1.85
in.). These agree well with Bleeker's figure.

Emmelichthys leucogrammicus Bleekcr, Nat. Tijds. N\'.i. Ind., i, 103, 1850, Celebes; Atlas, vn, pi. ccxciv, flg. 2.

Erylhrichthys leucogrammicus, Oiinther, Cat., i, 3U(1.

Dipterygonotus leucogrammicus Bleeker, Atlas, vni, 42.

Family SCORPIDID^E.

88. Monodactylus argenteus (Linnaeus).

One specimen from Bulan (no. 3594; length 3.75 in.). Head 2.9 in length; depth 1.2; eye 2.0 in head;
snout 5.2. Color in spirits dusky silvery, a black band from nape through eye to lower edge of gill-opening

and another across body and base of pectoral just posterior to gill-opening to origin of dorsal and anal and
then extending on those fins to tips of produced rays.

CIi3stodon argenteus LinnjEus, .Vraoen. Acad., IV, 249, 1759.

Psettus argenteus, Giinther, Cat., ii, 487.

Family .\POG()NICHTHYID^.

89. Amia freenata (Valenciennes).

One specimen from Bacon (no. 3766; length 3.75 in.). (Not A.fnnafus of Giinther.)

Head 2.5 in length; depth 3. IS; snout 4; eye very large, longer than snout, 3.1 in head; side with a

well-defined black band about width of pupil, extending through eye and anoss tip of snout, where it is most

distinct; a distinct black spot on caudal peduncle at base of caudal fin; a black bar on base of anal; anterior

dorsal spines black.

From Amia snyderi this species seems to dillcr in the larger eye, more slender body, and better defined

black caudal spot and lateral band. The two may, however, be identical.

Apogon frxTiatus Valenciennes, Nouv. Ann. Mus. Hist. Nat., 57, pi. 4, fig. 4, 1832.

90. Amia koilomatodon (Bleeker).

Two fine specimens from Bacon (no. 3509 and 3511; length 4.75 and 5.2 in,). These agree in every

respect with specimens from Samoa.

Apogon koilomatodon Biii'ker, Nat. Tijds. Ned. Ind., iv, 134, 1853, Ternate.

Amia koilomatodon meeker,.\tlii,s,vn, pi. cccvii, fig. 1; Jordan & Seale, Bull. V. S. Bu. Fish., xxv, 1905 (1906), 240, flg. 34.

91. Amia quadrifasciata (Cuvier & Valenciennes) . Bahiiut.

Twenty-nine specimens from Jolo (no. 3555 to 3583; length 2.5 to 3.5 in.), all showing the indistinct

vertical bands, in addition to the 2 distinct longitudinal stripes; no caudal spot, the lower longitudinal stripe

extending to tip of caudal.

Apogon quadrifasciatus Cuvier & Valenciennes, Hist. Nat. Poias., n, 113 (163), 1S2S, Pondicherry; Gunther, Cat., i, 239;

Day, Fishes India, 59.

Amia quadrifasciata, Bleeker Atlas, vni, 88, pi. cccxxxv, flg. 1.
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92. Amia fasciata ((juoy & Gaimard).

Four specimens from Bacon (no. 5752; length 1.25 to 1.5 in.), similar in every respect to a specimen from

Samoa. The upper and lower bands converge on the caudal fin, touching or nearly so, the median band near

tip of tail.

The type of Apogon fasciatus Quoy & Gaimard, came from Guam and the same specimen appears to have

been used by Cuvier & Valenciennes as one of the types of their Apogon noremfasciatus publislied five years

later. The other specimen in the possession of Cuvier & Valenciennes came from Timor and, according to a

recent note from !Mr. VaiUant, appears to be the same species.

Apogon fasciatus Quoy & Gaimard, Voy. Uranie, Zool., 344, 1824, Guam (type in Paris Mus.).

Apogon novemfasciatus Cuvier & "S^alenciennea, Hist. Nat. Poiss., u, 114 (154), 1829, in part; Guam specimen.

Apogon fasciatus, Day, Fisties India, 60, in part; not of ^^'hite.

93. Aroia chrysopoma (Bleoker).

Two specimens from Bacon (no. 3976 and 3365; length 3.1 and 4 in.).

Head 2.85 in length; depth 2.85; eye 2.75 in head; dorsal ^ ii-i, 9; anal ii, 8; scales 2-29-lJ: posterior

limb of preopercle serrate, anterior limb entire; maxillary extending to below middle of eye; gillrakers 2fl on

lower limb.

These specimens agree with Bleeker's description, except that the color in spirits is sUghtly different. They
are yellowish with 2 very indistinct dusky longitudinal lines, the lower one being on the median line, and easily

overlooked; a black caudal spot just above lateral line, 5 pearl-colored spots on opercle; anterior of spinous

dorsal dusky; other fins inmiaculate.

Apogon chrpsopomus Bleeker, Nat. Tijds. Ned. Ind., vn, 1854, 239, Macassar.
Amia cJiT-ysopomus Bleeker, Atlas, vn, Sfi, and Atlas, viii, pi. cccxLix, fig. 1.

Apogon chrysopomus, Gtinther Cat., i, 240.

94. Amia hartzfeldi Bleeker.

Nine specimens from Bacon (no. 2899, 4194, 4195, 4196 and 3810 to 3S14; length 3.2 to 4 in.).

These seem in every respect similar to specimens from Cavite, and agree entirely with Bleeker's colored

plate of this species.

Amia hartzfeldi Bleeker Nat. Tijds. Ned. Ind., in, 254, lx.",2. Amboyna.
Apogon hartzfeldii, Giinther, Cat., i, 242.

95. Amia savayensis (Giinther).

Six specimens from Bacon (no. 3510, 3880 to 3S«3 and 3885; length 2.75 to 3.75 in.), all having the dark

saddle over caudal peduncle, dark upper and lower margin to caudal, and a more or less distinct dusky line

from eye to angle of preopercle; anterior spines of spinous dorsal dusky; anterior rays and tip of soft dorsal

dusky; only two specimens show traces of vertical bands seen on some Samoan specimens.

Apogon savayensis Giintlier, Proc. Zool. Soc. Lond. 1871, 656, Savaii, Samoa; Fische der Sudsee, 21, pi. lit, fig, b (Samoa;
Tonga; Yap; Tahiti).

,

96. Amia sangiensis (Bleeker).

One specimen from Bulan (no. 38s9; length 3 in.). The dorsal formula is vii-i, 9, instead of I'l-i, s or 9
as given, the first spine being very minute and easily overlooked.

Apogon sangiensis Bleeker, Nat, Tijds. Ned. Ind., xiii, 18.57,375, Sangi; Giinther, Oat., i, 235 (Sea oJSangi).
Amia sangiensis Bleeker Atlas, vn, 95, pi, cccxix, fig. 4.

97. Amia monochrous (Bleeker)

,

Two specimens in poor condition from Bulan (no. 4015 and 4016; length 3.5 and 3.75 in.).

Apogon monochrous Bleeker, Manado en Macassar, 34, Act, Soc. Sci, Ind. Ned., 185ii, Manado; Giinther, Cat. i, 236.

98. Amia novse-guineae (Valenciennes)

.

Five specimens from Bulan (no. 4007 and 4013; length 2.1 to 2.56).

.ilpojoimotias-sruTOeJE Valencie'nnes, Nouv. Ann. Mus. Hist. Nat., 53, pi. 4, 1832, New Guinea; Giinther Cat. i 237.
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99. Amia jenMnsi Evcrmanii i.^ Scale, new species.

Head 2.75 in length; depth L!.il; eye 3 in head; snout -l.(i; intei-orbilul 1.2, dorsal vii-i, 9; anal ii, 8;

scales 3-25-5.

Body oblong, moderately compre.s.scd ; depth of caudal peduncle 2.-1 in head; anterior prcjlde from base of

dorsal to tip of snout forming a straight line al an angle of about 1.'')"; mouth large; lower jaw the longer;

maxillary 2.1 in head, its posterior margin under middle of pupil, the width of distal cud equal to pupil;

mandible 1.75 in head; minute teeth on jaws, vomer, and palatines in 1 or 2 rows; 16 gillrakcrs on lower limb,

the longest about 7 in head; posterior limb of preopenlc finely denticulate, a few scattered denticulations at

angle of anterior limb; operclc with an indistinct spine on posterior margin; body entirely covered with large

weakly ctenoid scales; lateral line complete; 2 rows of scales on cheek; origin of spinous dorsal midway

between tip of snout and posterior axil of soft dorsal, (he longest spine 2.1 in head; longest ray of soft dorsal

1.75 in head; origin of anal imder middle of soft dorsal, its base 2.25 in head, longest ray 2 in head; origin of

Fig. g.—Amm jenkinsi Evcriiuinn A Seale, new species. Type.

ventrals under base of pectoral, their length 1.75 in head; pectoral 1.5 in head; caudal rounded, 1.5 in head.

Color in spkits, duU yellowish, shaded with minute brosvn punctulations, a large quadrate black spot on

middle of base of caudal; a round jet-black spot about size of pupil on each side of nuchal region; a wide

distinct black line on side of snout from eye to mouth; tip of lower jaw black; spmous dorsal black; a shading

of dusky on base of soft dorsal and anal, otherwise fins all yellowish. One specimen, the tj-pe, no. 55907, U. S.

National Museum (field no. 4036), length 3.4 m., from Bulan, Sorsogon, P. I.

Named for Dr. O. P. Jenkins, of Stanford University.

100. Amia endekatEenia (Bleeker).

Three specimens from Bacon (no. 3839 and 3818; length 2.25 to 3.5 in.).

A. endAatienia is undoubtedly a species distinct from A. fasciaia, easily distinguished by the bluntly

rounded profile of the head, the short snout, and the more rounded preopercle. Gillrakers 11 on lower limb

(including nodules); only posterior limb of preopercle serrated. Our specimens are faded, but the 4 dusky

longitudinal lines arc quite perceptible in the large specimen; also the rather diffused dusky caudal spot.

The small specimens have the spinous dorsal tipped with dusky and show indistinct traces of dusky vertical

lines, as in .1. quadrifasciata; the large specimen has ventrals tipped with dusky.

Apogon endekaUnia Bleeker, Nat. Tijda. Ned. Ind., in, I

A mia endekatsenia Bleeker Atlas, vn, 8.5, pi. cccx, fig. 2.

, 449, Banka.
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101. Amia luargaritophora (Bleeker)

.

One specimen from Bacon (no. 4197; length 1.75 in.).

Head 2.7.5 in length; depth 2.9; eye 3 in head; dorsal vi-i, 9; anal ii, 8; scales 3-25-7; teeth on palatines

and vomer.

Apogon margaritophorus Bleeker, Nat. Tijds. Ned. Ind., vii, 1854, 363, Batjan.

Amia margarilophorus Bleeker, Atlas, vii, 91, pi. cm. fig. 4; Giinther, Cat., i. 234.

102. Apogonichthys mentaUs E\ormann & Seale, new species.

Head 2.75 in length; depth 3.4; eye 3.1 in hi'ad: snout 4: interorbital equal to snout; dorsal vi-i, 10;

anal ii, 12 (the small anterior anal spine broken off in lype); scales probably about 2S, deciduous.

Body oblong, moderately compressed; depth of caudal peduncle 3.2 in head; mouth large, the lower jaw

the longer; maxillary 2.5 in head, its distal end under anterior margin of pupil; mandible 2.1.5 in head;

minute teeth in jaws, none on vomer or palatines; 20 gillrakers on lower limb, the longest equal to pupil; no

denticulations on preopercle; opercle with a single point; entire body covered with thin, very deciduous

cycloid scales; lateral line probably complete, apparently a single rcjw of scales on cheek; origin of spmous

dorsal midway between tip of snout and axil of soft dorsal; longest dorsal spine 2.5 in head; base of soft dorsal

^^, f"'

Fig. 10.

—

Apogonichthys mentalis Evermann & Seale, new species. Type.

1.75 in head, its longest ray 2 in head; origin of anal under anterior third of soft dorsal, its longest ray 2.75

in head, its base 1.75; centrals below base of pectoral, their length 2.1 in head; pectoral 1.3, the tip reaching

beyond anal spines; caudal rounded.

Color in spirits, yellowish white; 2 black longitudinal lines separated by pale yellow on side to below

posterior end of soft dorsal ; some dark dots on opercle, a shading of dusky at tip of snout and on tip of lower

jaw; fina all uniform yellowish while.

Two specimens, the type, no. 55905, U.S. National Museum (B. F. no. 3772, field no. 10696), a female

full of mature eggs, and cotype no. 20002. Stanford University, each about 2.5 inches long, from Bacon, Sor-

sogon, P. I.; collector Charles J. Pierson.

103. Archamia macropteroides (Bleeker).

Thirty-eight specimens from Bacon (no. 3896, 3807, 3991, and 3884; length about 3 in.).

Head 2.75 in length; depth 2.45; eye 3 in head; snout 5.5; dorsal vi-i, 10; anal n, 17; scales 4-27-9.

Color in spirits, dirty yellowish, the body and head thickly punctulate with blackish; a large black spot

at base of caudal and a similar but smaller one on shoulder, these both very distinct.

Our specimens differ from those from Samoa, which Jordan & Scale identified with ^1. lineolata (Ehrenberg)

in having the body deeper, the eye larger, the head blunter, and the shoulder spot always distinct. ^1. hleekeri

differs from the present species in the shape of the caudal spot and the more anterior position of the shoulder

.spot.

Apogon macropteroides Bleeker, Nat. TIjda. Ned. Ind., in, 1852, 724, Lepar Island, Banka: Giinther, Cat., i, 24.5.
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104. Archamia bleekeri (Gi'iiithci). McisiiiKiui.

Forty-eight SDecimena from Biirnu (no. 82711 lo o30li and 3(i7S: length U) In H in.), and 2 from Siui

Fabian tno. 3815; length 1.2.5 in.).

These each have 16 anal rays, n round black spot at base of caudal, its nutline shai])ly defined, a large

black spot at anterior end of lateral lin(>, touching upper edge of opercle, and a dusky line from eye to .sub-

opercie. Ttesembling ^1. inacroptfroidcs- but readily distinguished l)y the form and position of tlie caudal and

humeral spots.

Among our specimens are both males and females. Nearly mature eggs \\'(>re found in the ovaries of

some of the females, and a mass of matiu'e eggs was disro\er('d in the mouth of a male. It has long been

asserted that the male of certain species of this family carries the eggs in his mouth during incubation. Meas-

urements of 10 of these eggs gave an average diameter of 0..51 ram.

Apogon bleekeri Giintlier, Cat., I, -45, 1859, Batavia; Padang; Amboyna.
Apogon macropterus, Bleeker, Nat. Tijds. Ned. Ind., n, 168, 1861, and .\.thi.s, A'm, pi. cccxlvi, fig. 2.

Family .\MB.\SSID.+;.

105. Ambassis urotsenia Bleeker.

One hundred and three specimens from Bacon (no. .3408 and 3621; length 1.7.5 lo 3 in.).

Head 2.75 in length; depth 2.75; eye 3.1 in head; snout 4.75; second dorsal spine 4 in length; dorsal

vu-i, 9; anal ni, 10; scales '1-28-6, 2 rows on cheek.

Ambassis UTotxnia Bleeker, Nat. Tijds. Ned. Ind., m, 1S52. 257, Amboyna; Atlas, vm, 135, pi. rccxLiv, fig. 2, and pl.cci li,

flg. 1; Giintlier, Cat., i, 224.

106. Ambassis liingi (Jordan & .Scale).

Four specimens from Bacon (no. 3834 and 4192; length 1 to 3 in.).

This species is easilv distinguished by the single row of scales on cheek, the broken lateral line, and the

color of the fins and back.

Ambassis urotsenia. Day, Fishes India, pi. xv, flg. ,s; not of Bleeker.

Priopis lungiJoTinn & Seale, Bull. Bu. Fi-shoncs, xxvi, 19011, Is. flg. i'.. Cavite, Luzon.

Family PEMPHERID/E.

107. Pempheris vanicolensis Cu\ ier tt ^'alenciennes.

Eight specimens from Bacon (no. 3213 to 3218, 3.542 and 37f)2; length 3.75 to 6 in.), and 3 young from

Bulan (no. 3817).

Head 3.4 in length; depth 2.2; eye 2.6 in head; snout 6.5; anal in, 43.

Xo black spot on base of pectoral ; anterior dorsal rays black-tipped ; edge of anal black. These characters

distinguish the species.

Pempheris vanicolensis Cuvier & Valenciennes, Hist. Nat. Poiss., vn, 227 (305), 1831, Vanicolo.

Family SERRANID.B.

108. Epinephelus merra Bloch.

Four specimens from Bacon (no. 3630, 3631, 3632, and 4082; length 4 to 6.5 in.).

Epinephelus merra Blocli, Ichth., vii, 17, pi. cccxxi, 1797; Boulcnger, Cat., i, 241, 1896.

109. Epinephelus tauvina (Forsk&l).

One specimen from Bacon (no. 3633; length 1.4 in.).

Perca tauvina ForskM, Descr. Anlm., 39, 1775, Red Sea.

Epinephelus tauvina, Boulenger, Cat., i, 244.

110. Epinephelus fasciatus (ForskM).

One fine specimen from Bacon (no. 4040; length 10.75 in.).

Perca fasdata Forskil, Descr. Anim.. 40, 1775, Red Sea.

Epinephelus fasciatus, Boulenger, Cat., i, 238.
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111. Epinephelus maculatus (Bloch).

Two fine speiiiiicns from San Fabian (no. 3224 and 322.5; lengtfi 4.5 and 8.5 in.).

Holocenlrus maculatus Bloch, Iclith., iv, 96, pi. ccxui, flg. 3, 1797.

Epinephelus maculatus, Boulenger, Cat., i, 211.

112. Cephalopholis pachycentron (Cuvier & ^'alenciennes)

.

Three specimens from Bacon (no. .33S5. 33.S(i, and .3So(l: length 5.5 to 5.75 in.).

Dorsal i.x, 15; anal in, S; scales s(l. The specimens are without light margin to fins and the ^•cntrals

extend to vent; otherwise they agree with the descriptions.

Serranus pachycentron Cuvier & Valoneiermes, Hist. Nat. Poiss., n, 219 (2951, isjs (type no. 7432, Paris Museum).

Epinephelus pa< hit centrum, Boulenger, Cat., i, 17S.

113. Cephalopholis kendaUi Evermann & Seale, new species.

Head 2.66 in length; depth 2.85; eye 6.3 in head; snout 4.75; interorbital 7.5; maxillary 2.1, its di.stal

end reaching bcvond orbit, the distal width of maxillary 1.1 in orbit; dorsal ix, 16; anal iii, 8; scales about

20-80-22, 45 pores.

Body oblong, moderately compressed; depth of caudal peduncle 3 in head: anterior profile evenly curved

from origin of dorsal to snout, slightly concave before and behind eye; mouth large, lower jaw slightly pro-

FiG- II - Ccplialopholis kendalli Evcrinam & Seale, new species. Type

jecting; several bands of sharp teeth in each jaw with a single curved canine on each side anteriorly, the inner

teeth largest and depressible; teeth on vomer and palatines; gillrakers sharp, their inner surface spinulose,

9 developed on lower limb, the longest 2 in orbit; margin of preopercle rounded, finely denticulatt', the dentic-

ulations scarcely enlarged at angle; opercle with 3 distinct spines, the upper one more distant from center

one and slightly more posterior than lower; opercular membrane veiy obtusely rounded, the upper margin

concaAc.

Body covered with fine ctenoid scales; head and nuchal region with cycloid scales; maxillary scaled, the

scales on nuchal region and top of head very fine, about 80 in series in front of dorsal; origin of dorsal above

base of pi'ctoral, the spines increasing in length posteriorly, the second spine 1.35 in ninth, the first 2,5 in

ninth; rays of soft dorsal much longer than spines, the longest ray 2.5 in head; second anal spine longest,

3 in head; longest anal ray 2 in head; origin of anal nearer to base of caudal than to origin of vcntrals; pectoral

1.5 in head, tip extending slightly posterior to vent, but not reaching a line with origin of anal fin; ventrals 2

in head, their origin midway between tip of snout and base of sixth anal ray, their tips reaching to, but not

beyond, vent; caudal rounded, 1.75 in head.
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Color in spirits, dark brown; largo scatlrriil bine si)ol,s with lihick margins on head, thorax, bolly, and
fins I'xoopt spinous dorsal, which is dusky; no bars or spots on olhor portions of body, the spots on lius indis,

tinct, except on pectoral, where Ihey form rows; pectoral with « slight wash of yehovvish with ii lilack margin-
otherwise the tins all blackish without a trace of lighter maigius.

This species is related to ('. (juttatuK, from whicli it (hlfors in the larger scales, longci- ventrals, smaller

eye, and in coloration.

One line specimen from Bacon, no. .5,5911, U.S. National Museum (B. F. no. 3722), lengtli 7.r),in.; eolleetor

Charles J. Piei-son.

We take pleasure in nauiing this species for our associate, Dr. \Vm. G. Kendall, of the U. 8. Bureau of

Fisheries.

114. Cephalopholis bcenack (Bloeh).

One specimen from Bacon (no. 3S,5(i: length 5 in,).

Bodianus barwck Bloch, Ichth., iv, 31, pi. cexxri, 1707.

Epinfphdiis bcenack, Boiilenger, Cat., i. isii

115. Cephalopholis obtusauris Evermann & Scale, new species.

Head 2. .55 in length; depth 2.S; eye 5.3 in head; snout 3!); interorbital 1.75 in snout; dorsal ix, 15;

anal in, 9; scales about 12-9.5-2(1, with 48 pores in lateral line.

Body oblong, moderately compressed; depth of caudal peduncle 2.95 in head; body and head covered

with minute scales with rough margins; lateral line with a distinct curve above pectoral; head large; mouth

very large; maxillary 2 in head, its distal end under middle of eye, its width 1.3 in eye; mandible 1.S5; small

Fig. 12.— Cephalopholis obtusauris Everniann & Scale, new species Type.

teeth on jaws, vomer, and palatines, outer series on upper jaw slightly enlarged, with 2 canines on each side

anteriorly, and with some enlarged dcpressible teeth posterior to them; a canine on each side of symphysis of

lower jaw, with a row of larger depressible teeth among the small ones on sides; 14 gillrakers on lower limb

(counting knobs), the longest equal to pupil; preopercle slightly rough; opercle with 3 spines, the lower one

a little anterior to the others, the upper one more removed from center one; opercular flap very obtusely

rounded, not ending in a sharp point; origin of dorsal fin on a line with axil of pectoral, and midway between

tip of snout and base of eighth dorsal ray: longest dorsal spine 3 in head, the anterior spine less than diameter

of eye; longest dorsal ray 2.3 in head; origin of anal slightly nearer base of ventral than to base of caudal, and

on a line with base of third dorsal ray; base of anal 2.4 in head, its longest ray 2 in head, the second anal spine

the strongest and slightly the longest; ventrals 1.75 in head, Ihi'ir tips reaching a little past \-cnt, but not to

base of anal fin; pectoral 1.3 in head, the tip on a line with origin of anal fin; caudal rounded, 1.75 in head.
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Color in spirits, uniform yellowish, with slight wash of dull brown, evidently uniform red in life; fins

unmarked.

Related to 0. anranthis Cuvicr & Valenciennes, but with shorter premaxillary and obtuse flap to opercie,

and fewer scales in lateral line.

One specimen, the type, no. 55910, U. S. National Museum (Bureau of Fisheries no. 3541; length 9.15 in.)

from Bacon, Sorsogon, P. I.; collector Charles .J. Pierson.

116. Cromileptes altivelis (Cuvier & Valenciennes).

One specimen from Bacon (no. 37(i3; length 3.75 in.).

Color in spirits, yellowisli, the spots brown, large, and sparsely placed.

Serranus altivelis Cuvier & Valenciennes, Hist. Nat. Poiss., ii, 241 (324), pi. 35, 1828, Java.

Cromileptes altivelis, Bleeker, Atlas, vii, 30, and Atlas, viii, pi. cccxxn, flg. 3; Boulenger, fat., i, 271.

117. Gramioistes sexlineatus (Thunberg)

.

One specimen from Bacon (no. 3750; length 3 in.).

Perca sexlineata Thunberg, K. Vetensk. Acad. u. Handl., xiii, 1792, 142, pi. v", no locality.

Qrammistes sexlineatus, Boulenger, Cat., i, 34G.

118. Psammoperca waigiensis (Cuvier & \'alencieimes)

.

One small specimen from Bulan (no. 3759; length 1.85 in.).

Labrax icaigiensis Cuvicr & Valenciennes, Hist. Nat. Poiss., ii, 61 (83), 1828, Waigiou.
Psammoperca waigiensis, Binekor, Atlas, vn, 108, pi. cccvi, fig. 2.

Psammoperca caigtensis, Boulenger, Cat., i, 365 (Cebu).

119. Plectropoma calcarilerum (Bloch). Mulmvl.

One specimen from Zamboanga (no. 4065; length 13.5 in.).

Holocentrus calcarifer Bloch, Ichth., iv, 80, pi. ccxLiv, 1797, Japan.
Lates calcarifer. Day, Fishes India, 7, pi. 1, flg. 1; Boulenger, Cat., i, 363.

120. Pharopteryx nigricans Ruppell.

One specimen from Bacon (no. 3S37: length 1.5 in.).

Pharopteryx nigricans Ruppell, Atlas, Fische, 15, pi. iv, fig. 2, 1828, Red Sea.

Plesiops nigricans, Gunther, Cat., in, 363; Boulenger, Cat., i, 340.

Family PRIAC.\NTHID.€.

121. Priacanthus hanxrur (Forsk^l)

.

One specimen from Bulan (no. 3267; length 7.5 in.).

Head 3 in length; depth 2.75; eye 2.56 in head; snout 3: interorbital 3.75; gillrakers 15 on lower limb of

first arch; preopercular spine 2 in pupil ; tenth dorsal spine 2.5 in head, or 1 .7 times length of second; longest

soft rays of dorsal a third longer than longest spine; pectoral 1.9 in head; ventrals 1.1, the spine l.S; third

anal longer than sixth dorsal spine, nearly equal to tenth; dorsal spines smooth, the anal and ventrals spinulose.

Ventrals black on distal third and a black spot in axil; dorsal and anal margined with black.

Boulenger gives the number of gillrakers on lower limb of first arch as 18 to 23. Our specimen has 15.

This range is great and may represent 2 or more species.

Scisena hamrur Forsk§,l, Dcscr. Anim., 45, 1775, Red Sea.

Priacanthus hamrur, Boulenger, Cat., i, 355.

Family LUTI.\MD^.

122. Diacope sebae Cuvier & ^'alenciennes.

Three fine specimens from Bulan (no. 4072 tu 4074; length 47") to 5.25 in.).

Diacope sebx Cuvier & Valenciennes, Hist. Nat. Poiss., ii, 310 (411), 1828, Waigiou.
Lutianus sebse, Day, Fishes India, 30, pi. jx, fig. 3.
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123. Lutianus quinquelineatus (Bloch).

Five specimens from Bulan (no. :i535, 3311, 3272, 3273, and 32-lS; ],.,.(!, 6 lo (i.5 in.), and one from
Bacon (no. 3312; length 6.5 m.).

dorsl?'^"^

distinguished by the 5 blue stripes along side and th.. large black blotch under beginning „f soft

Holocentrus quinguelinealus Bloch, Ichth., iv, 84, tab. <rxxxix 1?I7
.Vesoprion ,,un„:iu,U,ua,us. Cuvi,.,- .. Valrnciennes, Hist. Nat. Poiss;, n, ;«,i (442) (J„ya); Ounther, Cat. i 209LM.anus quinqueUncalus, Day. Fishes India, 40, pi. xii, flg. 3; Blrek,.r, Atlas, viii, .w, pi. c. cxuii, flg. 4.

124. Lutianus decussatus (Kuhl& Van Ilasselt). Buegsang.

Four specimens from Bacon (no. 3954 and 3264 to 3266; length 5.75 fo 7 in.).

Easily distinguished by the 5 or (i broad longitudinal brownish bands, the upper 3 crossed by short vertica]
bare, and a black spot on l)asc of caudal.

Mesopriondenismtm Kuhl i \-an Ilasselt in Cuvier & Valenciennes, Hist. Nat. Poiss., ii, 369 (487), 1828, Java; Giinther,

Lulianus decussatus, Day, Kshes India, 47, pi. xiv. fig. 4; Bleeker, Atlas, vni, 72, pi. ccrxxxviii, flg. 4.

125. Lutianus monostigma (Cuvier & Valenciennes).

One specimen from Bacon (no. 3640; length 6.5 in.). No teeth on tongue: dark spot on the lateral line
smaller than in L. johnii, which has distinct teeth on tongue.

Mesoprion monostigma Cuvior & Valenciennes, Hist. Nat. Poiss., ii, 337 (44(;). 1828. Seychelles.
Latianus liogloesus Bleeker, Atlas, vm, 70, pi. cccxliv, fig. 4, Bintang, Java, Celebes, Amboyna,

126. Lutianus fulviflamma (Forskai) . Bititta.

One specimen from Bacon (no. 4168; length 10.25 in.), and 2 from Zamboanga (no. 3459 and 3443; length
6 and 7 in.).

Scisena fulviflamma Forsklll, Descr. .Vnim., 45, 1776, Red Sea.
-Vesoprion fulviflamma, Giinther, Cat., i, 201, in part.

Lutianus fulviflammxi, Day, Fishes India, 41, pi. xii, flg. 6; Bleeker, Atlas, vni, 65, pi. crrxLiv, flg. 3.

127. Lutianus johnii (Bloch). Bitilla: Manila.

Two specimens from Jolo (no. 4041 and 4042; length S and 10 in.), one from Bacon (no. 4166; length 10
in.), and 2 from Bulan (no. 3539 and 3540; length 5.5 and 6.2 in.).

Readily distinguished by its having the rows of scales parallel with the back; teeth on tongue.

Anthias johnii Bloch, Ichth., ix, 97, pi. cccxvm, 1797.

Misopnon johnii, Giinther, Cat., 1,200.

Lutianus johnii, Bleeker, Atlas, vm, 49, pi. rcrxxxvni, fig. 3; Day, Fishes India, 42, pi. xni, flg. 1.

128. Lutianus luzonius Evermann & Scale, new species.

Head 2.55 in length; depth 2.55; eye 4 in head; snout 3.1; interorbital 4.N: dorsal X, 14; anal iii, 8;

scales 7-48-16; teeth on tongue.

Body oblong, moderately ele^-ated and compressed ; dorsal surface evenly curved ; depth of caudal peduncle

3.18 in head; jaws equal ; maxillary scarcely reaching anterior margin of pupil, its length 2.55 in head; greatest

width of premaxillary not more than 2 in pupil; mandible 2.5 in head; preorbital 1.75 in ej-e; teeth on jaws,

vomer, palatines, and tongue, those of jaws in a single series, small, canine-shaped, the anterior ones of upper

jaw enlarged; gillrakers 11 on lower limb, the longest about equal to pupil; notch of preopercle very deep and
distinct, the lower limb slightly produced backward, rounded, and rather strongly toothed; knob of inter-

opercle large and strong; opercle ending in a single sharp point; origin of dorsal slightly anterior to origin of

pectoral, the distance between tip' of snout and first dorsal spine scarcely greater than length of head, longest

spine 2.7 in head, longest soft ray 3.5; origin of anal midway between origin of ventrals and base of caudal,

its base 3.75 in base of dorsal, the longest ray 2.75 in head, the second spine longest and strongest, 2.5 in head;

ventrals 1.75 in head, their tips reaching vent; pectoral 1.24, the tip scarcely reaching line with origin of anal;

caudal emarginate, 1.3 in head.



so BULLETIN OF THE BUREAU OF FISHERIES.

Color in spirits, dull yellowish white, with a round liUirk spot about size of eye entiifly above lateral line

under anterior part of soft dorsal; srnlra with slightly darker centers, giving an appearance of fine indistinct

oblique dusky lines al lOve lateral line and longitudinal ones below ; a distinct black spot occupying upper base

and axil of pectoral; fins uniform, without marking.

Three fine specimens from Bacon (no. 3229, 3230, 3675; length 5.75 to 6.8 in.). This species is related

to L. nixxdli (Bleeker), from which it appears to differ in the deeper preopercular notch, the strong interopercular

knob, the long pectoral fin, and in coloration.

//frf/^'p^^.^

Fig. 13.

—

Lutianu: lu-onius Evermann A Sealc. new species. Type.

Type, no. 55918, U. S. National Museum (original no. 3230), a specimen li..S inches long, from Bacon, .Sorso-

gon, P. I.; collector Charles J. Pierson. C'otypes, no. 4539, Bureiiii of Fisheries, and no. 20003, Stanford

University.

129. Lutianus furvicaudatus Fowler.

One specimen from Bacon (no. 37S.5; length 8.5 in.). This s]3eeiBS is distmguished from L. lumilatiis by
the shorter maxillary and scarcely perceptible lingual teeth. We have examined Mr. Fowler's tj^pe.

Lulianus furvicaudatus Fowler, Journ. Acad. Nat. Soi. PUla., 2d ser., vol. xii, 1904 (June 10), 525, pi. xvin, lower flg.,

Padang. (Type, 7J in. long, no. 27.5011, Phila. Acad. Nat. Sci.).

130. Lutianus gibbus (Forskil).

One specimen from Bacon (no. 4035; length 5 in.).

Scixna gibba Forskll, Descr. Anim., 40, 1775, Red Sea.

Genyoroge gibba, Giinther, Cot., I, 180.

M^-soprion gibbus, Giinther, Fische der Siidsee, 12, taf. 12, 13 (fig. a) .

131. Lutianus erythropterus Bloch.

One specimen from San Fabian (no. 3343; length 5.8 in.).

Lutianus erythropterus Bloch, Ichth., vn, 93, pi. ccxLix, 1797, Japan; Day, Fishes India, 32, pi. x, flga. 1 and 2; not of Bleeker.
Mesoprion erythropterus, Giinther, Cat., i, 205.

132. Lutianus limulatus (Mungo Park).

Five specimens from Bacon (no. 3309, 3310, and 4135 to 4137; length 6.5 to 7.5 in.), and one from Bulan
(no. 3517; length 7 in.).

Perca lunulata Mungo Park, Trans. Linn. Soc. Lond., ni, 1797, 35, pi. 6, Sumatra.
Lutianus lunulatus, Bleeker, Atlas, vii, pi. rixcv, flg. 1, and Atlas, viii, 66 (Sumatra; Celebes).
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133. Lutianus vitta (Quoy &Giumarcl). BUillti.

Two specimens from Bacon (no. 371S and 3719; length 5.75and 6.1 in.), one from Bulan (no. 3595; length

5 in.), and one from Zamboanga (no. 409(1; lengtlv 9 in.).

Serranus ritta Quoy & Gaimard, \'oy. Uranip, 315, pi. 58, flg. 3, 1824, 'Waigiou.
Diacope ritta Temminek & Schlogol, Fauna Japonica, PLsces, 13, pi. vi, flg. 1.

Lutianus i-itta, Day, Fishes India, 4G, pi. .\iv, fig. 2.

134. Lutianus lineatus (Quoy & Gaimard). Alangot.

One specimen from San Fabian (no. 4125; length 7.5 in.). This specimen is abnormal, in that it has but 9

dorsal spines; teeth on tongue.

Diacope lineala Quoy i^ Gaimard, Vny. Ifranio, ZooL, 309, 1824, Rawak et Waigiou.
Mesoprion lineatus, Gunther, Cat., i, 193.

Lutjanus liiieiiius. Bleeker, .Vtla.s. vn, pi. ccciv, flg. 4, and Atlas, vni, G9 (East Indies).

135. Lutianus amboinensis (Bleeker).

One specimen from Bulan (no. 3226; length 6.95 in.). Dorsal with 11 spines; no teeth on tongue.

Mesoprion amboinensis Bleelcer, Nat. Tijds. Ned. Ind., ni, 1852, 259, Amboyna.
Lutjanus amboinensis Bleeker, .Vtias, vn, pi. ccc.wni, fig. 2, and Atlas, viii, 57 (East Indies).

GenyoToge amboinensis, Giintlier, Cat., i, l.s;^ (.Vmboyna).

136. Lutianus lineolatus (Riippell).

Four specimens from Bacon (no. 3358, 3359, 3361, and 3362; length 6 to 6.5 in.), and 6 from Bulan (no.

3245 to 3247, 3605, and 3596 ; length 5.75 to 6.1 in.).

Diacope lineolata Riippell, Atlas, Fische, 76, pi. 19, fig. 3, 1828, Massaua; not of Bleeker.

Mesoprion lineolatus, Giinther, Cat., i, 205.

Lutianus lineolatus. Day, Fishes India, 35, pi. xi, figs. 1 and 2.

137. Lutianus malabaricus (Bloeh & Srhneider).

One small specimen (no. 4006; length 1.7.'5 in.), from Bulan, probablj' the young of this species.

Sparus malabaricus Bloch & Schneider, Syst. Ichth., 278, ISOl, "in mari Indico."

Lutianus malabaricus, Day, Fishes India, 31, pi. i.\, fig. 4.

138. Gymnocranius lethrinoides (Bleeker).

Three specimens from Bulan (no. 4(140 to 404S; length 4.5 to 6 in.).

Devtex lethrinoides Bleeker, Sparoiden, 11, Verb. Bat. Gen., x.xm, 1850, Batavia.

Gymnocranius lelhnnoidcs Bleeker. .-Vtias, vni, 96, pi. cccxxxn, fig. 1, and pi. cccxxxiv, fig. 3.

139. Pinjalo typus (Bleeker)

.

One specimen from San Fabian (no. 3344; length 6 5 in.), and one from Bulan (no. 4038; length 11.5 in.).

Cxsio typus Bleeker, Manoiden, ID, Verh. Bat. Gen., xxra, 1850, Batavia; Day, Fishes India, 94, pi. xxiv, flg. 4; Gunther,

Cat., I, 391; Bleeker, Atlas, vn, pi. ccxem, fig. 3, and Atlas, vm, 33.

140. Nemipterus nemurus (Bleeker) . Puhit.

Two specimens from Jolo (no. 3748 and 3778; length, with caudal filament, 12.5 and 13.5 in.).

Dentex nemurus Bleeker, Amboina, 49; Act. See. Sci. Ind. Neerl., n, 18.57; Atlas, vm, 87, pi. crcxxxv, flg. 4, Amboyna.

Synagris nemurus, Giinther, Cat., i, 378.

141. Nemipterus -worcesteri Evermann & Seale, new species.

Head 3.45 in length; depth 3.75; eye 3.75 in head; snout 2.5; interorbital 1.9 in snout; dorsalx.O; anal9;

scales 4^48-11.

Body oblong, moderately compressed; depth of caudal peduncle 3.35 in head; anterior prolile of head not

evenly rounded, being somewhat convex in front of eye; mouth rather large, the lower jaw slightly the longer;

B.B. F. 190C^6
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maxillary 2.85 in head; mandible 3; distal cud of maxillaiy not reaching to below anterior border of eye;

preorbital 3.75; bands of small teeth in jaws, with small canines anteriorly, and a row of slightly enlarged

curved teeth in each side; gillrakers represented by wide blunt knobs, 7 on lower limb; body i.vjvered by thin

delicate scales, 3 rows on cheek; preopercle entire; operclc with a single spine at posterior margin; origin of

dorsal on line with origin of pectoral, longest dorsal spine 2.1 in head, the longest ray 2.5; webs of dorsal fin

scarcely incised; origin of anal slightly nearer origin of ventral than base of caudal, its longest ray 3.25 in head;

base of anal 2.95 in base of dorsal; ventrals 1.4 in head, their origin belo.w pectoral, their tips not reaching vent;

pectoral 1.45 in head; caudal forked; none of the fins with elongate rays.

Cdlor in spirits, yellowish white with slight tint of brown above; no stripes; a wide deep l^lack band entirely

encircling caudal peduncle, the black extending out slightly on upper and lower rays of caudal.

Fig. 14-

—

Nrmiiitfru^ worccslrri Evermann A; Seale, new species. Tj-pe.

One specimen (no. 4124; length S.5 in.), from Bacon, Sorsogon, P. I., type no. 55917, U. S. National

Museum; collector Charles J. Pierson.

We take pleasure in naming this species for the Hon. Dean C. Worcester, of the Philippine Commission,
in recognition of his valuable work in promoting the study of the zoology of the Philippine Islands.

142. Nemipterus tsemopterus (Cuvier & Valenciennes). Baga.

One specimen from San Fabian (no. 3512; length N in.).

DenUx i^niopitrv!^ Cuvier & Valenciennes, Hist. Nat. Poiss., vl, 18.3 (210J, locality unlcnown.
Synagris tseniopterus, Gunther. Cat., i, :)74 (N. E. coast of .Australia; Molucca Sea).

143. Nemipterus japonicus (Bloch).

One specimen from San Fabian (no. 3436; length 7.5 in.).

Sparus japonicus Bloch, Ichth., pi. rcLxxvii, fig. 1.

Dinirr blochi Bleelter, .N'at. Tijds. X«d. Ind., n. iHr,\. 17(i, Batavia; Atlas, vin, 90, pi. cccxxx, fig. 4.

Synagris japonicus, Giinther, Cat., i, 378; Day, Fishes India, 92, pi. xxiv, fig. 2.

144. Nemipterus ovenii (Bleeker).

Twn specimens from Bulan (no. 3371 and 3.372; length 6.25 and 7.5 in.).

Denlex oicnii Blefkor, Nat. Tijds. Ned. Ind., vn, liij4, 246, Celebes; Atlas, viii, .^li, pi. cccxxviii, flg. 5.

Synagns ovenii, Giinther, Cat., ', 375.
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145. Csesio cuning (Bloch).

Fifteen specimens from Bacon (no. H(;2 I to Uli.iC, 3-100 to 3^02, 3641, 3(il2, 3(;r)l to 36.57, 3486 to .3488,
4044 and 404.5; length 4.75 to 10 in.) and on<' from Zamljoanga (no. 4043; length 10 in.).

Spnrus cuning Bloch, Ulitli., pi. cclxhi, fig. I.

Cxsio cumng, Day, Fisln-s India. 95.

146. Csesio ceerulaurens (Lac^pfede) . Sulik.

Eighteen specimens from Baron (no. 31.S1 to 34,S5, 3543 to 3548, 3473, 3474, :«),s.5, and 4114 to 4117;
length 4.75 to S in,), one from Zamhoanga (no. 3410), and one from San I'^abian (no. 370S).

Ciesio airuluurens LacepSde, Hist. Nat. I'oi.ss., in, sii, l,s2!i, GUnther, Cat., i, 392; Bl.vkcr, .Vtla.-i, vni, 39, pi. cccxlvii, fig. 4.

147. Csesio chrysozona Kuhl & Van lla.sselt.

Ten specimens from Bacon (no. 3702 to 3707, 4010, 4011, 3930, and 3931; length 5 to 6 in.).

Casio chrysozona Ivuhl & Van Hasselt in Cuvier & Valenciennes, Hist. Nat. Poiss., vi, 331 (440) Indian Archipelago; GUnther
Cat., 1, 392; Day, Fishes India, 95, pi. xxiv, flg. 5.

Family H.^MULID/E.

148. Terapon jarbua (Forsliil). Bungao; Simn ianlaonon; Belaque.

Two specimens from Bulan (no. 4104 and 4105; length 5 and 7 in.) and 3 from ,San Fabian (no. 3261
3265, and 414.5; length 4 to 7 in.).

Scisena jarbua Forsk&l, Descr. Anim., 50, 177.5, Red Sea.

Therapon scrrus, Giinther, Cat., i, 278.

Therapon jarbua, Day, Fishes of India, 69, pi. xviti, fig. 4.

149. Terapon puta Cuvier & Valenciennes. Ddroson.

Twenty specimens from Bulan (no. ,369.5; length 2.1 to 2.75 in.), 60 from Bacon (no. 3701; length 2 to

2.45 in.), and 2 from San Fabian (no. 37.38 and 3S.3N; length 4.75 and 5.1 in.).

Therapon pnta Cuvier A: Valenciennes, Hist. Niit. Poiss., ni, 98 (131) East Indies; Day. Fishes India, iiS. pi. xvni, flg. 3.

Therapon ghebul Ehrenberg in Cuvier <\: \'alenciennes. Hist. Nat. Poiss., in, 99 (133); Giinther, Cai,, i, 2.^1.

Therapon frir ittat us, Giinther Cat., i. 2.si).

150. Terapon quadrilineatus (Bloch). Dacoson: Aiiaac

Twenty specimens from Bulan (no. 4198 and 3708; length 2.1 to 2.75 in.) and 2 specimens from San Fabian,

(no. 3827 and 3975; length 5.75 in.). Ventrals reaching vent.

Holoeentrus quadrilin^aius Bloch, Ichth., vii, 113, pi. ccxxxvni, fig. 2, 1797, no locality.

Therapon quadrilineatus, Giinther, Cat., i, 282; Day, Fishes India, 70, pi. xvin, fig. 5.

151. Terapon theraps (Cuvier & Valenciennes).

Five specimens from Bulan (no. 4200; length 2.1 in.) and 1 from Bacon (no. 4199; length 2.75 in.). In

this species the ventrals do not reach the vent, which is located midway Ijctween base of caudal and origin of

ventrals. In T. quadrilineatus the ventrals reach the vent, which is located much nearer to origin of ventrals

than to base of caudal.

Thera/ptm theraps Cuvier & Valenciennes, Hist. Nut. Poiss., in, 97 (129), pi. 53; Gunther, Cat., i, 274; Day, Fishes India, 70,

pi. xvni, flg. 6.

152. Pomadasis maculatus (Bloch). Lacsmju.

Four specimens from San Fabian (no. 3334, 3335, 3337, and 3338; length 6 to 7 in.).

Anthias maculatus Bloch, Ichth., x, 7, pi. cccxxvi, flg. 2, 1797, East Indies.

Fristipoma maculatum, Giinther, Cat., i, 293 (Torres Strait; Amboyna); Bleekcr, Atlas, vn, pi. cccvin, flg. 2.

Pomadasys maculatus, Bleaker, Atlas, vni, 27.
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153. Pentapus caninus fC'uvier & Valenciennes).

Three specimens from Bacon (no. 3935, 3936, and 3847; length 4.9 to 5.5 in.). Head 3.5 in length; depth

3.6; scales 3-44-12; dorsal x, 9; anal in, 7.

Scolopsides caninus Cuvier & Valenciennes, Hist. Nat. Poiss.. v, 266 (354), New Guinea.

Scolopsis caninus, Giinther, Cat., i, 364.

Pentapus bifasciatus Bleeker, Atlas, vii, 103, pi. ccxcv, fig. 5.

154. Pentapus setosus Cuvier & Valenciennes. Bakviut.

Two specimens from Bulan (no. 3844 and 3846; length 5 and 5.1 in.) and 1 from Jolo (no. 3204; length

7.95 in.). Dorsal x, 9; anal in, 7; scales 45; depth 3.1; head 3.1. Small specimens show a dark spot at base

of caudal.

Pentapus sclosus Cuvier & Valenciennes, Hisl. Nat. Poiss . vi, 200 (270), Batavia; Giinther, Cal., i, 382; Bleeker, Atlas, viii,

101, pi. crcxxiv, fig. 1.

155. Plectorh.yiicliu8 pictus (Thunberg).

One specimen from Bulan (no. 4142; length 7 in.), and one from Jolo (no. 4068; length 9 in.).

Percapicta Thunberg, K. Vi-tensk. Acad. u. Handl., xra, 143, pi. ."i, 1792, no locality.

BicLgramma pictum, Giinther, Cat. , i, 327.

Plectorhynchus pictus, Bleeker, Atlas, viii, 24, pi. cccxxix, fig. 4.

156. PlectorhyTLchus chiysotseiiia (Bleeker).

Two small specimens from Bulan (no. 4201; length 2 and 3.2 in.).

Diagramma chrysotaenia Bleeker, Nat. Tijds. Ned. Ind. , ix, 1855, 303, Celebes.

Plectorhynchus chrysotxnia, Bleeker, Atlas, viii, 16, pi. cccxxix, fig. 1; Giinther, Cat., i, 333.

157. Plectorhynchus goldmaimi (Bleeker) . Manila.

One specimen from Jolo (no. 3219; length 8 in.), and one from San Fabian (no. 4150; length 7 in.).

Diagramma goldmanni Bleeker, Nat. Tijds. Ned. Ind., iv, 602, 1853, Ternate; Giinther, Cat., i, 331.

Plectorhynchus goldmanni Bleeker, Atlas, viii, 21, and Atlas, vii, pi. ccxcv, fig. 2.

158. Plectorhynchus celebicus Bleeker. Kiting.

Two specimens from Jolo (no. 4064; length 2.5 and 10.5 in.). This species is easily distinguished from
P. chrysotxnia, in which the caudal is not notched.

Plectorhynchus celebicus Bleeker, Ned. Tijds. Dierk., iv, 1873, 285, Celebes; Atlas, viii, IS. pi. cccxxix, fig. 3.

159. Scolopsis cancellatum (Cuvier & ^'alenciennes).

Two specimens from Bucon (no. 3420 and 3S87. length 4.2 and 6.75 in.), and 2 from Bulan (no. .3209 and
4071; length 6.1 and 6.2 in.).

Scolopsides cancellatus Cuvier & Valenciennes, Hist. Nat. Poiss., v, 264 (351), 1830, Sandwich Islands, "Waigiou and
Rauwac.

Scolopsis cancellatus, Giinther, Cat., i, 361 (Sumatra); Day, Fishes India, Sii, pi. xxii, fig. 6.

160. Scolopsis bilineatum (Bloch).

One specimen from Bulan (no. 3875; length 5.75 in.).

Anthias bilineatus Bloch, Ichth., x, 1, pi. cccxxv, fig. 1, 1797, Japan.
Scolopsis bilineatus, Giinther, Cat., i, 357 (Amboyna; Celebes) ; Day, Fishes India, 85, pi. xxii, fig. 3 (Andamans). .

161. Scolopsis margaritiferum (Cuvier & Valenciennes).

Four specimens from Bacon (no. 3736, 3360, 3537, and 3499; length 7.5 to 8 in.), and 2 from Bulan (no.
4134 and 3796; length 7.5 and 8.2 in.). Depth 2.5; head 3.2; dorsal x, 9; anal in, 7; scales 37.

Scolopsides miir^'iriiifrr Cuvier & Valenciennes, Hist. Nat. Poiss., v, 254 (337), "Waigiou.
Scolopsis margaritifer , Giinther, Cat., i, 365; Bleeker, Atlas, vii, pi. cccxvn, fig. 2, and .vtlas viii 3.
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162. Scolopsis luzonia .Tordan ct Scalo.

85

Thirteen specimens from Bacon (no. 3730 to 3733, 3403 to 3406, .3^29 to 3831, 4(101 and 4017- length 4 (o
6 m.), and one from San Fabian (no. .3332). A prominent .serrated ridge on maxillary.

^'"^"'''ttZfoniVnwT
* ^'""' ^'"' ^''' ''''''''""'• ^-^"^ WO^.Cavite, Luzon. (Collected by Dr. Lung; lyp,-, no. 9243,

163. Scolopsis monogrammus (Kuhl & Van Hasselt).

One specimen from Bulan (no. 3277: length 5.85 in.).

Head 3 in length; depth 2.S: eye 3.5 in head; snout 3; interorbital equals eve; scales .5-48-11, (i rows on
cheek.

Color in spirits, yellowish: an indistinct dusky band almost width of eye from head to caudal.
This species is close to 5. personatus, from which it differs in the greater depth, narrower interorbital,

smaller scales, and in having 6 rows of scales (instead of 5) on the cheek.

Scolopsidcs monogramma Kuhl & Van Hasselt In Cuvier & Valenciennes, Hist. .Vat. Poiss.,v, 2.7,4(338) Java; (iunthcr, Cat.,

Scolopsis monogramma, Bleaker, .Vtlas, vin, II, pi. cccx.x.w, flg. 3.

164. Scolopsis bulanensis Evermann & Scale, new species.

Head 3.25 in length; depth 3.3: eye 2.75 in head; interorbital 3.5; snout 3.55; dorsal x, 9; anal m, 7;
scales 4-43-10.

Body oblong, moderately compressed; depth of caudal peduncle 3 in head; anterior profile of head slightly
convex above eyes; mouth rather small, jaws equal; maxillary 3.75 in head, its distal end not reaching to

Fig. '5-

—

Scolop-st.'i bulanensis Evermann i: Scale, new species. Type.

anterior margin of orbit; mandible 2.95 in head; teeth villiform in jaws and on vomer; preorbital width 3

in eye, with one strong spine above and 2 smaller ones below, the large one reaching slightly past middle of

eye; gillrakers consisting of blunt knobs, about 7 on lower arch; posterior margin of preopercle denticulate;

opercle with a single spine at its posterior margin; body fully scaled, 5 series on cheek; scales on top of head

minute, those on belly larger; vertical fins unsealed, but fitting into scaly sheath; origin of dorsal slightly

posterior to origin of pectoral, longest spine 2.75 in head, longest ray 2.75; origin of anal nearer origin of

ventrals than to base of caudal, its longest ray 2.7 in head, the second anal spine longest and .strongest, 2.5 in

head, base of anal 3.6 in base of dorsal; ventrals 1.3 in head, their tip falling far short of anal; pectoral 1.35

in head, scarcely reaching tip of ventrals; caudal forked.

Color in spirits, dull yellowish brown; an indistinct dusky longitudinal hne on side; short oblique black

lines between pectoral fin and lateral lino; an oblong white blotch extending forward and downwar-. from

posterior axil of dorsal to near middle of body; a black spot at axil of pectoral, another on posterior portion

of opercle just in front of pectoral; fins unmarked.
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This spocii's is rekilrd tu S. personntnx. from which it did'ers in the larger eye, more .slender lic^dy, and

the color.

One speeiraen, the type, no. .w9()'.), U. S. Xational Museum (original no. 384.5), 4.25 inelie.s long, from

Bulan .Sorsogon, P. I. ; collector Charles J. Pierson.

Family SF.ARlD.i:.

165. Sparus calamara Russell.

One specimen from Bulan (no. 32SS; length 6.5 in.). Pectoral longer than head; ventrals reaching

past vent.

Sparus calamara Russell, Fishes (.'oromandel, I, pi. 'J'2, 1803, Coromandel.
C/inj.yaplirys calamara, Cuvier & Valenciennes, Hist. Nat. Poiss., vi, n'j (117); Giintlicr, Cat., i, 493.

Chry.'iophrys brnln var. calamara, Day, Fishes India, 140, pi. xx.w, fig. 2 (^ind and Malabar).

166. Lethxinus nematacanthus Bleekei

.

Three specimens from Bulan (no. 34.57. 3458, and 3940: length 4.75 to 6 in.). This .species is easily

distinguished by the elongate second dorsal spine which is contained 1.5 in head. A black spot between

pectoral and lateral line.

Ltihrlnus nematacanthus Bleeker, Ichth. Japon., 90, \'erh. Bat. Gen., xxvi, 1854, Japan; Bleeker, .Vtlas, viii, 114,

pi. cccxxxYii, fig. 3; Giinther, Cat., i, 456 (Louisiade Archipelago).

167. Lethxinus richardsoni Gunther.

Twenty-five specimens from Bacon (no. 3-2II5 to 3208, 323G, 3237, 323S, 3313, 3317 to 3323, 3329 to 3341,

3527 to 3530, 3820, 3821, and 3967; length 3.75 to 6.5 in.).

Lei/in'ims ha^matapterus, Richardson, \'oy. Sulphur, 144, pi. 64, fig. 1; not of Temminck & Schlegel.

Lethrinus richardwjiii Giinther, Cat., i, 4.56, Is-Vj, China; Hongkong; Jordan i^- Evermann, Proc. I'. S. Xat. Mus., xxv,
1903,350 (Formosa).

168. Lethrinus moensii Bleeker.

Four specimens from Bacon (no. 3526, 34.52, 3934, and 39(19; length 4.5 to l).5 in.).

Lethrinus mcensii Bleeker, Xat. Tijds. Xrd. Ind., ix, l.So.j, 43.3, Batjan; Bleeker, Atlas, vii, pi. cc.xcvn, fig. 3, and Atlas,
%an, 115; Gunther, Cat., r, 4.55 (Copang; Timor; Louisiade .Vrchipelago) ; Fischcder.Sudsee, 64, pi. 46, fig. a (Paumotu;
Tlarvey; Pelew; Kingsmill; Society Islands).

169. Lethrinus variegatus Elirenberg.

One specimen from San Fabian (no. 3:G6; length (i.5 in.). Known In- its slender body, long snout, and
peculiar conical lateral teeth.

L<:lhririu:< variegatus Ehrenberg in Cuvier & Valenciennes, Hist. Xat. Poiss., vi, 213 (287), Massauah, Suez; Bleeker, .Vtias

VII, pi. cccxvii, flg. 1, and .\tlas, viii, 117, pi. cccxxviii, flg. 3, and pi. cccxxx, fig. 2.

170. Lethrinus hypselopterus Bleeker.

One specimen from "Philippine Islands" (no local label, no. 41()9: length 10.2 in.).

Head 3 in length; depth 2.(j; eye 4 in head; snout 2; preorbital 2.4: scales 0-46-14; dorsal x, 9; anal

m, 7; pectoral nearly as long as head.

Lethrinus hypselopterus ISli'ckcr, Nat. Tijds. Dierk., iv, 326, Sumatra; Atlas, vin, 114, pi. cccxxx, fig. 3.

171. Lethrinus harak (Forsk&l). Bakutut.

One specimen from Jolo (no. 4109; length 9 in.), 9 from Bacon (no. 3316, 3453 to 3456, 3970, 3968 and
3;525: length 2.25 to 0.7.5 in.), and 2 from Sail Fabian (no. 3338; length 2.5 and 2.75 in.).

Sciasna harak Forskil. Descr. .Viiim., 52, 1775, Red Sea.

Lethrinus harak, Gunther, Cat.
,
i, 458 (Red Sea) ; Bleeker, Atlas, vm, 119, pi. cccxxvn, fig. 3; Day, Fishes of India, i:)7, pi.

XXX, fig. 3.



FISHES OF THE PHILIPPINE ISLANDS. 87

172. Lethrinus ornatus Cuvicr & ^'!llon(il'lllns.

One spi'cimcn from Bula:i (no. :is(il'; loiigth 1.95 in.).

Leihrinus ornatus Cuvicr i*.- Valoiick'iinos, llist. Niil. Poia."!., vi, 'J,!! (310). Java; DIeeker, .Mlus, viii, IIK, pi. ccil, flg. 4.

icrtriTiu.vj-an/ftotoniO Blocker, Xiit. Tijds. Ned. Ind.,]!. IN."j1, 17(1, Sumatra; (lunllicT. I;il., I, 401.

173. Lethrinus mahsenoides Ehronl)cr<;.

One specimen from Philippines (no locnl lalicl, no. -11(17: l(']ii;lh 10.2 in.).

Lethrinus mahsenoides ElmnilnTg in Cuvior t*. Valcncli'mirs. llist. Niil. I'liiss . m, 212 l2s(ii, no locality given; Oiinth'T,
Cat., I. 4(i4 (Philippines: -Vrahoynn): Bleeker, Siwroiden., l,i, Vrr. Bat. Gen., xxill, 1S.-|0.

Family SC1.4:.\IIi.4-;.

174. Umbrina dussumieri Cuvier tVi Xnknciennes. Ibot.

Five specimens from San Fabian (no. -1(197 to -1101: length 4 to ,i.27i in.).

Cnibnnu dussumieri CuviiT A; ^'alenelt•nnes, Hist. Nat. I'oiss.. ix, 35.5 (tsl). Coromandel; ("lunther, Cat., ll, 278; Bleekcr,

Atlas, i.x, pi. cccLXxxvn, flg. 4: Day, Fishes of India, \xi, pi. xun, flgs. 2 and 3.

175. Umbrina russelli t'uvier tt "\'alenciemic>... Belaque.

Three specimens from San Fabian (no. .'GliS to 3270; length 4.7.1 and 6.1 in.).

Vmbrinu russelli Cuvier .\^ \'alencieniies. Hist. N.il. PoLss., ^, 132 (17,si, Coromandel; Giinther, Cat., i, 27.S; Day. Fishes

of India, 183, pi. .xuii, flg. 4.

Scixna russelli Bleeker, -Vtlas, ]X, pi. (. r(Lxxx\'i, flg. 2.

176. Otolithus argenteus Kuhl tt Van Ilasselt.

One specimen from Baron (no. 8441; length 9 in.).

Otolithus argenteus Kuhl c*^- \'an Ilasselt in Cuvier \ Valenciennes, Hist. Xat. roi,..s.. \ . 47 |h2). Batavia; Giinther, Cat.. ll,

310; Bleeker, .\tlas, ix, pi. ccclxxxv, fig. 5.

177. Johnius belengeri (Cuvier A: ValeQciennoi. Ihot.

One specimen from San Fabian (no. 3709: length 7.7.5 in.).

CoreiTia belengerii Cuvirr i Valenciennes, Hist. Nal. I'oiss.. > .
s!i (12(J): Giinther, Cat., n, 303 (Malabar).

Johnius belengeri, Bleeker, Atlas, ix, pi. ccclxxxvii, flg. 1.

Family SILL.\C.1.\II).4:.

178. SiUago macrolepis Bleeker.

Two specimens from Bulan (no. 4094 and 409.'J: length 7.2.') and N in.). Eye 4 in head, 1.7.5 in snout;

snout 2.35 in head; -scales about 00.

SiUago macrolepis Bleeker, X-at. Tijds. Ned. Ind., -xvn, ls,-,8, Kiii, Bali, and Atlas, ix, pi. ciclxxxix. flg. 1; Giinther, Cat.,

u, 246.

Family MULLID.J-.

179. MuHoides vanicolensis (Cuvier & Valenciennes).

Two specimens from Zamboanga (no. 4090 and 4091: length 9 and 10 in.).

Upeneus eanicolensis Cuvier & Valenciennes, Hist. Nat. Poiss., vil, 391 (.521)
,
Vanicolo.

Mulloides vanicolensis, Jordan & Evermann, Bull. V. S. Fish Conmi.. xxili, pt. 1, 1903 (July 29, lill>.5)
,
2.54.

180. MtiUoides samoensis tliinthei .
Tnhnc.

One specimen from San Fabian (no. 41,30: length o.'io in.) and one from Bacon (no. 4131
:
length (1.25 in.).

This species is easily distinguished by the black spot on si(.le under posterior end of |ie(toiiil.

Mulloides samoensis Giinther, Fische dcr Stidsee, 57, pi. 43, fig. b, Apia, Samoa; Jordan A Evermann, Bull. U. 8. Fish

Comm., XXIII, 1903, 253, flg. 105 (dahu Island; Ililo).
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181. Mulloides japonicus (Houttuyn).

Four specimens from Bulan (no. 3901 to 3904; length 4.75 in.). Head 3.5 in length; depth 3.85; scales

30; 3 or 4 dusky oblique bands on caudal, almost obliterated on lower lobe, an indistinct dusky line on side

from head to caudal.

No difference can be detected in these specimens when compared with specimens from Japan.

.Vullux japonicus Houttuyn, Verb. HoU. Maat. Weet. Haarlem, xx., deels, 2 stuk, 1782, p. 311-346, Nagasaki.

Mulloides japonicus, Giinther, Cat., i, 404; Snyder, Proc. U. S. Nat. Mus., xxxi, 1906, 652 (Miaaki).

Upeneus japonicus, Cuvier & Valenoiemies, Hist. Nat. Poiss., iii, 339 (460), 1829 (Japan).

182. Upeneus tragula Richardson.

Three specimens from Bacon (no. 3634 to 3636; length 5.25 to G.5 in.).

Upeneus tragula Richardson, Ichth. China, in Rept. Brit. Assoc., xv, 1846, 220, Canton; Giinther, Cat., i, 398.

183. Upeneus sulphurus Cuvier & Valenciennes. Belague.

Six specimens from San Fabian (no. 3921; length 3.5 in.).

Upeneus sulphurus Cuvier it Valenciennes, Hist. Nat. Poiss., in, 331 (4.50), Antjer.

Upeneoides sulphureus, Giinther, Cat., i, 398.

184. Upeneus stindaicus (Bleeker).

One specimen from Bacon (no. 3201; length 5.1 in.). Head 3.5 in length; depth 3.75; eye 4 in head;

interorbital 4; scales 2-32-5; dorsal viii, 9; anal ii, 6; teeth in villiform bands on jaws, palatines, and

vomer, those on vomer very minute, easily overlooked, possibly sometimes absent. Color in spirits yellowish,

an indistinct dark longitudinal line from eye to caudal; fins unmarked.

Upeneoides «andaicMS Bleeker, Nat. Tijds. Ned. Ind., vni, 18.W, 411, East Indies, and Atlas, ix, pi. cccxciv,flg. 2; Giinther,

Cat., 1,399.

185. Pseudupeneus moana Jordan & Scale.

One specimen from Bacon (no. 3249; length 9 in.).

Upeneus trifasciatus Giinther, Fische der Siidsee, 59, pi. 44, fig. b (Vavau; Samoa; Amboyna); not of LacdpSde
Pseudupeneus moana Jordan & Seale, Fishes of Samoa, Bull. Bu. Fisheries, xxv, 1906 (1906), 274, Samoa.

186. Pseudupeneus bifasciatus (Lacepfede). Pinocugnan.

One specimen from Bacon (no. 3275; length 8.75 in.).

Mullus bifasciatus Lac^p6de, Hist. Nat. Poiss., m, 404, pi. 14, flg. 2, 1801, no locality.

Pseudupeneus bifasciatus, Jordan & Evermann, Bull. U. S. Fish. Comm., xxm, 1903, 258, flg. 107 (Hawaiian Islands)

187. Pseudupeneus barberinus (Lacepfede).

One specimen from San Fabian (no. 3972; length 5.2 in.) and one from Bacon (no. 38,S6
; length 4.75 in.).

Mullus barberinus Lacdp6de, Hist. Nat. Poiss., in, 406, pi. 13, flg. 3, 1801.

Upeneus barberinus, Giinther, Cat., i, 405 (Amboyna; Moluccas: India).

188. Pseudupeneus indicus (Shaw). Tiao.

Three specimens from Bacon (no. 3615, 3616, and 41(18: length 5.5 to 6.5 in.) and one from Bulan
(no. 3672; length 7.75 in.).

Mullus indicus Shaw, Zool., iv, pt. 2, 614, 1803, Indian Seas.

Upeneus indicus, Giinther, Cat., i, 406 (China).

189. Pseudupeneus spilurus (Bleeker).

One specimen from Bulan (no. 3861; length 4 in.). This species has a distinct black spot on caudal
peduncle above the lateral line and a dusky blotch at the anterior origin of lateral line.

Upeneus spilurus Bleeker, Nat. Tijds. Ned. Ind., vi, 395, 1864, Nagasaki; Giinther, Cat., i, 406.
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190. Pseudupeneus luteus (Cuvior & \'alc'ni-iennes).

One specimen from Jolo (no. 4141; length 7.5 in.), lload 3.1 in lengtli; depth 3.51; eye 5 in lic.ul

;

snout 2; scales 30; barbels short, not reaching base of ventral. Color in spirits, uniform yellow, no saddle
over caudal pedunc'ncJc.

! peneus luleus Cuvier c^ Valenciennes, Hist. Nat. Poiss., vn, :!!I2 (.Wl), He de France; Dav, Fishes of India, IM, pi. xxxi,
fig. 2.

rarupcnens luteus, Bleeker, Atlas, ix, pi. crcxciv, flg. 1.

Family POMACENTRID^.

191. Pomacentrus trimaculatus Cuvier & Valenciennes. BitiUa.

Two specimens from Bacon (no. 3798 and 3790; length 5.25 in.) and one from San Fabian (no. 3972).

Pomacenlrus Irimaculatus Cuvier & Valenciennes, Hist. Nat. Poiss., v, 320 (427), no locality; Giinther, Cat., iv, 19; Day,
Fishes of India, 3S2, pi. lxxx, flg. 10.

Dischistodus trimaculalus, Bleeker, Atlas, ix, pi. cccciv, flg. S.

192. Pomacentrus jerdoni Day.

Thirteen specimens from Bulan (no. 3391 to 3399 and 3786 to 3789; length 3.75 to 6 in.).

These agree with Day's description in every respect. They have 13 dorsal spines, a black spot on upper

axil of pectoral, the lateral line discontinued under posterior end of soft dorsal, and not continued on caudal

peduncle, as in P. tapeinosoma, which has only 12 dorsal spines.

Pomacentrus jerdoni Day, Fishes of India, 383, pi. lxxx, flg. 7, Madras.

193. Pomacentrus moluccensis Bleeker.

One specimen from Bacon (no. 3895; length 2.75 in.). Color yellowish brown; n small black spot at

origin of lateral line, another in upper axil of pectoral.

Pomacevims moluccensis Bleeker, Nat. Tijds. Ned. Ind., iv, 1853, 118, Amboyna, and Atlas, ix, pi. ccccn, flg. 3 (Molucca)

Giinther, Cat., IV, 30.

194. Pomacentrus Uttoralis Kuhl & Van Ilasselt. Kiting.

Two specimens from Bacon (no. 3896 and 3852; length 4 in.). Preopercle and preorbital strongly ser-

rated. Color in spirits, brownish, including all the fins; a small dusky spot at origin of lateral lines; some

bluish markings on head.

This species is similar to P. moluccensis in some respects, but the latter is a deeper fish, considerably

lighter in color, with a black spot in axil of pectoral.

Pomace-ntrus lUtoralis Kuhl & Van Hasselt in Cuvier & Valenciennes, Hist. Nat. Poiss., v, 318 (425), Java; Bleeker, Atlas

IX, pi. CCCCIV, flg. 8; Giinther, Cat., iv, 32 (Amboyna; Dove Island; Port Essington).

195. Pomacentrus tripunctatus Cuvier & Valenciennes.

Eleven specimens from Bacon (no. 3679 and 3681 to 3690; length 2.5 to 3.5 in.).

These specimens are all uniform brownish in color, the caudal scarcely lighter; a distinct round black

spot on top of caudal peduncle posterior to axil of soft dorsal fin; preopercle and preorbital denticulate. Our

specimens agree with Bleeker's figure, except that they are not quite so deep, the depth being 2.2 in length

without caudal; preorbital distinctly serrate.

Pomacentrus tripunctatus Cuvier & Valenciennes, Hist. Nat. Poiss., v, 316 (421), Vanicolo; Giinther, Cat., iv, 33.

Pomacentrus trilineatus, Giinther, Cat., iv, 25; Bleeker, Atlas, ix, pi. ccccvi, figs. 1-6.

196. Pomacentrus tseniurus Bleeker.

One specimen from Philippine Islands (no local label; no. 3998; length 275 in.).

Preopercle but slightly denticulate. A black spot at beginning of lateral line; posterior part of soft

dorsal whitish—probably yellow in life.

Pomacentrus txniurus Bleeker, Act. Soc. Sc. Ind. Ned., ., Ambolna, 51, 1850, Amboyna; Atlas, ix, pi. ccccviii.flg. 2; Gunthcr,

Cat., IV, 22.
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197. Pomacentrus popei Evermann & Suale, new species.

Head 3 in length; depth 11); eye 2.8 in liead; snout 3.5; interorbital 2.75; dorsal xiii, 12; anal ii, 13;

scales 3-24-9.

Body elevated, compressed; depth of eaiidal peduncle 2 in head; anterior profile evenly rounded; jaws

equal; a single series of blunt, rather strong teeth in each jaw, none on \omer or palatines; gillrakers sharp,

13 on lower limb, the longest equal to one-half eye; maxillary not reaching anterior margin of eye, its length

equal to eye; mandible 2.75 in head; greatest preorbital width 2 in eye, its margin denticulate witli a lather

strong spine helow anterior third of eye; preopercle strongly denticulate; opercle with a single spine on its

posterior margin; body and head fuUy eo\i')ed with firm pectinate scales; no scales on preorbital, about 3

rows of scales on cheek; scales on top of head small, about 20 seri(js in front of dorsal; origin of dorsal on line

with axil of pectoral, the distance between tip of snout and origin of dorsal 2.2 in length: longest spine 2.2.5

in head; middle ray of soft dorsal longest, 1.35 in head; origin of anal fin midway between base of caudal

and origin of ventral, the middle rays of fin longest, 1.35 in head: second anal spine longest, 1.75 in head;

origin of ventral below axil of pectoral, its tip reaching vent; pectoral equal to head; caudal emarginate, 1.1

in head.

iLl'

'

Fig. 16.

—

Pomaccnlrvs popei Evermann & Seale, new species Type.

Color in spirits, straw-yellow, no spots or dots on body or in axil of any fin; anal fin rather broadly mar-
gined with black; a narrow brownish margin to dorsal, indistinct on soft dorsal; otherwise fins all vellow,

unmarked.

One fine specimen (no. 3470; length 2.45 in.). Type, no. 55903, U. S. National Museum, collected by

Charles J. Pierson at Bacon, Sorsogon, P. I.

Named for our friend and associate, Mr. Thomas Edmund Bnrt Pope, scientilii' assistant, U. S. Bureau
of Fisheries.

198. Pomacentrus alexanderse Evermann ct Seale, new species.

Head 3.45 in length; depth 2: eye 3 in head; interorbital 3.2; snout 4..'i; dorsal xiii 14; anal ii, 14;

scales 4-27-9.

Boily comprcs.sed, elevated; depth of caudal peduncle 2 in head; anterior profile evenly rounded; mouth
small; teetli in a single row in each jaw; maxillary ending on a line with anterior margin of orbit, its length

slightly less than eye; mandible 3.1 in head; preorbital with some minute denticulations and one rather

strong spine below anterior margin of pupil; greatest width of preorbital 2.5 in eye; picopcrcle distinctlv

denticulate; opercle with spine on posterior margin; gillrakers small, sharp-pointed, 13 on lower limb the
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longest 2.5 in eye; 2 oi' 'A rows of .sruli's on check; body and licad rally scidi'd; liilcral lino with Ijiit 16 dislin<l

tubules: about 20 seiies of scales in front of doisal; orif^in of dorsal on a line with axil of peii(irnl, the spines

gradually iiicreasini; in length, the last being longest, 1 ,.'i in head, the anterior spine scarcely equal to eye;

webs of spinous doi'sal vlceply incised; middle soft dorsal ray the longest, 1.2.'') in liciul. origiTi of anal below

base of eleventh dorenl spine, its base 1.1 in head, its longest ra\ 1.8, the second spine I fv-i; viTlieal fins with

deep scaly sheath; ventral slightly neaier origin of anal lin than tii tip of snout, its tip reaching vent; pec-

toral equal to length of bead; caudal cinarginate, the lubes pointed, length greater than head.

Color in spirits, dull yellowish, shading gradually into a soft brown on upper anterior portion of body and

head; a large, deep, black spot covering entire base and axil of pectoral fin; some slight indications of very

indistinct yellow longitudinal lines on side; spinous dorsal brownish, with duskymargin extending along upper

edge of soft doi'sal; soft dorsal becoming yellow on posterior half; anal yellow, the marginal third dusky; caudal

yellow; \entrals with slight tint of dusky; pectoral yellow-.

Seven .specimens from Bacon (no. '.VM) and 3905; length 3.25 to 3.5 in.). Type, no. 5.5919, U. S. National

Musemn, from Bacon, Soreogon, P. I., length 3.5 in., collected by ilr. (."harles J. Piei'son. Of the e<jtypes one

/<€^f <«<f^^

Fig. n.—Pomacentrus aleiandcni Evermann \ .Scale, new species. Type.

(Bureau of Fisheries, no. 3<.HW| is no. 20(105, Stanford University Mnseum: another is no. 4.540, U. S. Bureau of

Fisheries, and there is one each in the museum at Manila, Philadelphia Academy of Natural Sciences, U. S.

National Museum, and Indiana Univereity Museum.

Named for Miss Annie M. Alexander, of Oakland. California, in recognition of her interest and work in

zoology.

199. Pomacentrus philippinus Evermann i.^b Scale, new species.

Head 3.35 in length; depth 2; eye 3 in head; snout 4.1; interorbital 2.75; dorsal xiii, 14; anal ii, 14;

scales 4-20-9, -18 tubes.

Body oblong, compressed ; depth of caudal pedumle 1 .75 in head ; anterior profile evenly rounded ;
jaws equal

;

maxillary scarcely equal to diameter of eye, its distal end under anterior margin of eye
;
mandible 3 in head

;
small

teeth in jaws in single series, none on vomer or palatines; giUrakers slim, sharp-pointed, 12 on lower hmb, the

longest about equal to pupil; preorbital with 2 or 3 small denticulations, greatest width of preorbital 3 m eye;

preopercle distinctly denticulate ; opercle with a single spine on p. .sterior border; body and head fully scaled, ,.

single row on preorbital, 2 rows on cheek, a single r..w nn lower limb of preopercle; very fine scales on top of

head, about 23 series in front of dorsal; origin of dorsal above axil of pectoral; distance between origm of dorsal

and tip of snout 1.25 in depth offish; longest dorsal spine 1.75 in l.ca.l, length of anterior spmes 4.75; middle ray

of dorsal longest, equal to head, its tip slightly produced; webs of spinous dorsal uieisi'd; origin of anal nearer

base of ventral than base of caudal, the second spine the longest, 2.45 in head; middle ray of anal longest, about
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equal to head, the tip shghtly producpd ; ventral below axil of pectoral, the first ray produced into a filament

reaching posterior to vent; pectoral slightly greater than head, its tip on a line with vent; caudal greater than

head, the lobes produced.

Color in spirits, purplish, slightly lighter on thorax; caudal yellow, fading into purplish on caudal peduncle;

lower half of soft dorsal and upper halt of anal yellow, the other portion of these fins dusky, the line of demarca-

tion between the 2 colors abrupt; ventrals black; pectoral dusky, a black spot on upper two-thirds of pectoral

base and on axil of fin.

1.

"-^i^

Tig. 18.

—

Fomacenirus phiUppinus Evermann & Seale, new species. Type.

Two specimens from Bacon (no. 4207 and 4028; length 2.5 and 2.75 in.). Type, no. 55901, U. S. National

Museum, from Bacon, Sorsogon, P. I., collected by Charles J. Piersou, and cotype, no. 20009, Stanford Univer-
sity Museum.

200. Abudefduf xanthurus (Bleeker).

Eleven specimens from Baron (no. 3461 to 3469, 3906, and 3854; length 3.5 to 4.5 in.).

GlypMdodonxavlhurus'Blee^ei,'i^a,t.Ti26s. Ned. Ind., v, 1&53, .345, Amboyna; Gilnther, Cat.,iv, 47 (Ceram; Amboyna).
Paraglyphidodon jcanlhurus Bleeker, Atlas, ix, pi. ccccv, fig. 3.

201. Abudefduf bankieri (Richardson).

Five specimens from Bacon (no. 3891, 420.5, and 4206; length 1.75 to 2.5 in.).

GlypMsodon bankieri Klchardson, Ichth. China, 253, 1846, Hongkong; Giinthor, Cat., iv, 54 (China).
Parapomacentrus bankieri Bleeker, Atlas, ix, pi. ccccvin, fig. S.

202. Abudefduf zonatus (Cuvier & \'alencieanes).

Two specimens from Bacon (no. 420S and 3680; length 2 and 2.5 in.).

GlypMsodon zonatus Cuvier & Valenciennes, Hist. Nat. Poiss., v, 361 C483), 1830, New Guinea.
aiyphidodontovs zonatus, Bleeker, Atlas, ix, pi. i c icvn, fig. 3.

Glyphidodon brownriggii Giinther, Fische clcr Sildsee, 232, pi. 127, fig. A and c; in part.

203. Abudefduf cyaneus (Quoy & Gaimard).

Four specimens from Bacon (no. 3863 and 4212; length 1.2 to 2.25 in.). Dorsal xiir, 12; preorbital and
preoperclc entire; depth 2.2 without caudal; head 3.35. Color in spirits deep blue; pectoral, soft dorsal
caudal, ventral, and anal yellowish; a small indistinct deeper blue spot at origin of lateral line; no spot in axil

of pectoral or on soft dorsal; no stripes on head.

One .specimen (no. 4212) is uniform blue without yellowish on fins. This specimen is slightly less m depth
than the others, the ventral fins being also a little darker in color.

GlypMsodon cyaneus Quoy & Gaimard, Voy. Uranie, Zool., 392, pi. 04, flg. 3, 1824; no locality.
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204. Abudefduf antjerius (Kuhl & \'an llasselt).

Three specimens from Bacon (no. 3470, 3-J71, and 4210; length 1.4 to 2.1 in.).

aiijphisodon antjenus Kuhl & \':m Hasselt in Ciivier A \'aIonciemioa, Hist. Nat. Poiss., v, 360 (4S1;, Antjer; Gtinther, Cut.,
IV, 50 (Amboyna; Borneo).

205. Abudefduf glaucus (Cuvier & \'alenciennes).

Three specimens from Bacon (no. 4202 to 4204; length 2 to 2.5 in.).

aiyphisodon glaucus Cuvler & Valenciennes. Hist. Nut. Poiss., v, 363 (475), 1830. Guam.

206. Abudefduf curagao (Bloch).

Seven specimens from Bacon (no. 4020, 4021, 3925, 3926, 3779, 3877, and 3879; length 2.75 to 4 in.).

These specimens differ from the descriptions and figure in having the lower posterior part of anal dusky and a

dusky wash on upper and lower margin of caudal, but not as in A. codestinus, with which we have compared it.

Chxtodon Curasao Bloch, Ichtli., vi, 79, pi. ccxii, flg. 1, 1797, Cura9ao.
Olyphisodon trifasciatus; Gtinther, Cat., iv, 42 (Amhoyna; Ceram).

207. Abudefduf septemfasciatus (Cuvier & ^'alenciennes)

.

One specimen from Bulan (no. 3879; length 4.95 in.).

Glyphisodon septemfasciatus Cuvier & Valenciennes, Hist. Nat. Poiss., v, 346 (463), 1830, He de France; Giinther, Cat., iv,

40, 1862 (China; Philippine Islands; Ceylon).

208. Abudefduf unimaculatus (Cuvier & ^'alenciennes)

.

Two specimens from Bacon (no. 4209 and 4210; length 2 and 2.75 in.). Head 3.4 in total length; depth

2.1; dorsal xiii, 13; anal ii, 12. Color in spirits purplish, a black spot in axil of soft dorsal.

Glyphisodon unimaculatus Cuvier & Valenciennes, Hist. Nat. Poigs., v, 358 (478), Timor.

GlyphidodonuniTTiaculatus, Giinther, Cat., iv, 51 (Borneo).

GlypJiidodontops unimaculatus, Bleeker, Atlas, ix, pi. ccccvii, fig. 5 (not 6, as labeled).

Family LABRID,^.

209. Cheilinus fasciatus (Bloch).

Three specimens from Bacon (no. 3971 to 3973; length 4.2 in.).

Sparus faciatus Bloch, Ichth., vin, 16, pi. cclvii, 1797, Japan.

Cheilinus fasciatus, Giinther, Cat., iv, 129 (Amboyna); Bleeker, Atlas, i, 67. pi. xxvi, flg. 2.

210. Cheilinus chlorurus (Bloch).

Five specimens from Bacon (no. 3503, 3.504 and 3S72 to 3S74
; length 4 to 7.75 in.).

Sparus chlorurus Bloch, Ichth., vm, 21, pi. cclx, 1797,"Japan and St. Domingue."

Cheilinus chlorurus, Gttnther, Cat., iv, 12,s (Amboyna; Ceylon, Ceram; Aneityum); Bleeker, Atlas, i, 65, pi. xxvii, flg. 3.

211. Stethojulis zatima Jordan & Seale.

One specimen from Bacon (no. 4214: length 1.75 in.) and one withour, local label (no. 4191 ; length 1.5 in.).

Stethojulis zatima Jordan & Seale, Proc. U. S. Nat. Mus., xxviii, 788, 1905, Negros, Philippine Islands.

212. Stethojulis phekadopleura (Bleeker).

One specimen from Bacon (no. 4215; length 2 in.).

Julis phekadopleura Bleeker, Ichth. fauna Bali, 8, Verb. Bat. Gen., xxii, 1849, Bali.

Stethojulis phekadopleura Bleeker, Atlas, i, 134, pi. xLin, flg. 5; Gunther, Cat., iv, 143.

213. CheHio inermis (Forsk&l)

.

Fourteen specimens from Bacon (no. 3520, 3.584 to 3586, 3413 to 3415, 3652, 3699, 3945, 3610, .3611, 3720

and 3836; length 3.2 to 13.5 in.).

Labrus inermis Forskil, Descr. Anim.. 34, 1775, Red Sea.

Cheilio inermis, Jordan & Evermann, Bull. U. S. Fish Comm., xxni, pt. 1, 1903 (1905), 314, pi. xxxni (Honolulu; llilo).
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214. Lepidaplois mesothorax (Bloth & Schneider).

One specimen from Bncnn (no. 3!U(); length 5.5 in.).

Lahrus mesothOTax Blocb. i^ Schneider, Syst. Ichth., 254, ISOl. India.

Cossyphus mesothorax. Gunther, Cat., iv, 103 (('.Tarn; .Vmboyna); Blopkcr, Atlas, i, 159, pi. xxxvin, flg. 4 (misprinted meso-

li/orax in text).

215. Labroides paradiseus Bleelser.

Two specimens from Bacon (no. 3.S43; length 2 and 2.7.5 in.).

Labroides paradiseus Bleeker, Nat. Tijds. Ned. Ind., ii, 24',1. Banda; Atlas, i, pi. XLiv, fig. 2.

216. Thalassoma lunaris (Linnieus).

( >ne specimen from Bacon (no. 3995; length 4.75 in.). A small patch of scales on upper part of opercle;

anal with 2 spines.

Lahrus lunaris Lirmceus, Sy.st. Nat., ed. x, 2s;i, 1758, India.

Julis lunaris Bleeker, Atlaa, i, 90, pi. xxxiii, fig. 5.

217. Novaculiclithys macrolepidotus (Bloch).

One specimen from Bacon (no. 391.S; length 4 in.). This specimen seems to have more dusky on the sides

than any others so far examined, there being a wide, more or less interrupted, black band from head to caudal.

Labrus mairolepidotus Bloch, Ichth., viii, 109, pi. ccLxxxiv, 1797, East Indies.

Noraculichthys macrolepidotus, Bleeker, Atlas, i, 144, pi. xxxi, flg. 6.

Novaeula macrolepidota, Gunther, Cut., iv, 174 (Mozambique).

218. HaUchoeres scapularis (Bennett).

.Seven specimens from Bacon (no. 3840, 3963 to 3965, and 4147 to 4149; length 2 to 6.25 in.). These

form a perfect series in size and intergradation of color from the figure and descriptions given by Bleeker and

Day to the young as described by Jordan and Seale. There can be no doubt that Guniheria ciiruZeoviitata,

Platyglossiis smpuhiris, and //. cyiimtoi/raiiiiiius are one and the same species, the difference in color markings

being due to age.

Julis scapularis Bennett, Proc. Comm. Zool. Sec. Lend. l.s:u, l(i7, Mauritius.

Guniheria ccsruleoritlala Bleeker, Atla.s, i, pi. xxxil, fig. 2.

Platyglossus sca/^ulnris, Day, Fishes India, 400, pi. lxxxv, flg. 4.

Haliclueres cymatogrammus Jordan & Scale, Proc. XJ. S. Nat. Mua., xxviii, 1905 (July 3), 786, fig. 8, Negros, Philippine

Islands. (Young.)

219. Halichoeres purpurescens (Bloch c^c Schneider).

One specimen from Bacon (no. 4014; length 5 in.).

Labrus purpurescens Bloch i*c Schneider, Syst, Ichth., 262, 1801.

Platyglossus purpurascens, Giinther, Cat., iv, l.'jS. Bleeker, .vtlas, i. Uis, pi. xlv, fig. 1.

220. Halichoeres nigrescens (Bloch & Schneider).

Two specimens from Bulan (no. 107."i and 4076; length 5.2 and 6.5 in.).

Labrus nigrescens Bloch & Schneider, Syst. Ichth., 2r.:i, 1801.

Ilalichceres nigrescens Bleeker, Atlas, i, 118, pi. xxxvii, flg. 4.

221. Halichoeres miniatus (Kuhl & ^'an Has.selt.)

.Seven specinien.s from Bacon (no. 4003 and 4213; length 1 to 3 in.).

Julis miniatus Kuhl & Van Hasselt in Cuvier i^ Valenciennes, Hist. Nat. Poiss., xm, :!:i7 (liiO), Java; Giinther, Cat., iv, 160.

IJalichcsres ntiniatus, lileeker, .Vtlas, i, 114, pi. XLi, fig. 5.

222. Halichoeres guttatus (Bloch).

Five specimens from Bacon (no. 3753 and 4000; length 2.5 to 2.75 in.).

Ldbms guttatus Bloch, Ichth., pi. cclxxxviii, fig. 2, 1797, New Holland.

Jjabrus argus Bloch & Schneider, Syst. Ichth., 2(i:i, 1801.

Plati/glossus guttatus, Giinther, (at., i\, 155 (Sumatra; Ceram; Chusan).

Halichirres guttatus, Bleeker, Atlas, j, 124, pi. xxxv, flg. I.
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223. Halichoeres leparensis (Bleckci). Maxinnpii.

Twelve specimens from Bacon (no. 3770 „nd 4001; lengtli 1.25 to 2 in.) and one from San Fabian (no
3835; length 1.25 in.),

^

Jvlis leparensis Bleckt-r, Nat. Tijds. Nod. Ind., m, 1852, 730, Banka.
Halichcercs leparensis Blwkor, .\tlas, i, 119, pi. xLii, fig. 6.

Plaiyglossus leparensis. Giinther, Cat., iv, 150.

224. Halichoeres poecilus (Lay & Bennett).

Seven specimens from Bacon (no. 3980; length 1.5 to 3.5 in.).

Julis paeUa Lay & Bennutt, Zool. Beech. Voy., Blossom, Ob, pi. 19, fig. 1, Loo-Choo Islands.
Halichares paeila. Bleeker, .Vtlas, i, 115, pi. xxxix, fig. 4.

Platyglossus pacilus. Giinther, Cat., iv, 152.

Halichares annulatus Fowler, Journ. .Vr. Nat. Sci. Phila., 2d ser., xii, 635, pi. .xx, upper fig., June 10, 1904, Sumatra.

Family PSEUDOCHROMID^.

225. Labracinus trispilos (Bleeker).

Two specimens from Bacon (no. 4216; length 1.2 and 1.25 in.).

acMops Irispilos Bleeker. Nat. Tijds. Ned. Ind., ix, 1855, 110, Halmaheira, Batjan; Bleeker, Atlas, ix, pi. cccxc, flg. 2.

226. Labracinus melanoteenia (Bleeker).

One specimen from Bulan (no. 3933; length 5.5 in.).

Cichlops melanofxnia Bleeker, Nat. Tijds. Ned. Ind., ni, 1852, 7t.5. Macassar, Celebes; Giinther, Cat., n, 259.

Pseudochromis melanotsmia, Bleeker Atlas, ix, pi. cccxr. flg. 5.

Family SC.4R1CHTHYI1).€.

227. Choerops anchorago (Bloch) . Mulmvl.

Nine specimens from Bacon (no. 3552 to 3554, 35.36, 3691, 3692, 4138, 4139, and 4066; length 5 to 8.5

in.), and one from Jolo (no. 32.39; length 6 in.).

Sparus anchorago Bloch, Ichth., viii, 85, pi. cclxxvt, 1797.

CIwErops anchorago, Giinther, Cat., iv, 95 (Amboyna).

228. Choerops auritum (Kuhl cS; ^'an Hasselt). Dvldul.

One specimen from Bacon (no. 3819; length 3 in.), and 2 (no. 4067 and 4070; length 9 in.), without

definite locahty.

The degree of development of the canine teeth varies greatly in this as in related species.

Scarus auritus Kuhl & Van Hasselt in Cuvier & Valenciennes, Hist. Nat. Poiss., xiv, 161 (218), 1839, Java.

Scariehihys auritus, Giinther, Cat., iv, 213 (Amboyna; Hongkong; .Vneityum) ; Bleeker, Atlas, i, 15, pi. i, fig. 3.

229. Scarichthys cceruleopunctatus (Rtippell). Diddvl.

One specimen from Jolo (no. 4110), 2 from Bulan (no. 3241 and 3242; length 5.5 and 6.5 in.), and 3

from Bacon (no. 3737 and 3799; length 6 to 10.2 in.).

This species may be distinguished from .S'. anriiii.s by the strong development of canine teeth.

Scarus (Calliodoni cceruleo-punctalus Rilppell, Ncue ^\'irb., Fische, 24, pi. 7, fig. 3, Djedda; Giinther, Cat., iv, 213; Bleeker,

-Vtlas, I, 16, pi. I, flg. 2.

230. Calotomus genistriatus (Cuvier & Valenciennes). Ogus; Pal it.

One specimen from Zamboanga (no. 3773; length 8.75 in.), and one from .Jolo (no. 4055; length 9.75 in.).

Callyodon genistriatus Cuvirr & Valenciennes, Hist. Nat. Poiss., xiv, 218 CAai, 1839, no locality given; Giinther, Cat., iv,

216; Bleeker, Atlas, i, 13, pi. i, flg. 1.
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231. CaUyodon quoyi (Cuvier & Valenciennes).

One specimen from Bacon (no. 32.34; length 7.-5 in.).

Scarus quoyi Cuvier & Valenciennes, Hist. Nat. Poiss., xiv, 203 (273), 1839, New Ireland (New Mecklenburg).

Pseudoscarus quoyi, Bleeker, Atlas, i, 29, pi. vi, fig. 3 (Ternate); Gunther, Cat., iv, 239.

232. CaUyodon lacerta (Cuvier & \'alenciennes)

.

Three specimens from Bulan (no. 3938, 3939, and 3240: length 4.75 to 6.2 in.), and one from Bacon (no.

4126).

Scarus lacerta Cuvier & Valenciennes, Hist. Nut. Poiss., x:v, 161 (217), 18.39, Pondicherry.

Pseudoscarus xnginosus Bleeker, Atlas, i, 40, pi. xvii, fig. 2, 1862; Giinther, Cat., iv, 229.

233. CaUyodon oktodon (Bleeker). Mvlmul.

One specimen from Zamboanga (no. 3715; length 10.75 in.).

Pseudoscarus oktodon Bleeker, Vers!. Kon. Akad. Wet., xii, 1861, 235, Buton; Bleeker, Atlas, i, 33, pi. xm, flg. 2, 1862.

Pseudoscarus octodon, Giinther, Cat., iv, 234.

234. CaUyodon balinenais (Bleeker).

One specimen from Bacon (no. 3735; length 8.25 in.).

Scarus hdlinensis Bleeker, Ichth. Fauna Bali, 8. Verh. Bat. Gen., xxii, 1849, Bali.

Pseudoscarus balinensis Bleeker, Atlas, i, 39, pi. xvi, flg. 3, 1862; Giinther, Cat., iv, 228.

Family CH.€TODOXTID.i.

235. Chaetodou selene Bleeker.

One specimen from Bulan (no. 4342; length 5.2 in.). This specimen shovfs a wide dusky longitudinal

stripe along the median line of side from caudal, fading out near head.

Ctisetodon selene Bleeker, Nat. Tijds. Ned. Ind., v, 76, 1853, Solor; Gunther, Cat., ii, 30 (Amboyna).
Tetragonoptrus ( Chastodontops) selene Bleeker, .Vtlas, ix, pi. ccclxxvii, flg. 5.

236. Chsetodon auriga Forsk&l.

One specimen from Bacon (no. 3694: length 4.75 in.).

Chseiodon auriga Forsk41, Descr. .Vnim., 60, 1775, Red Sea; Giinther, Cat., ii, 7 (Red Sea).

Tetragonoptrus (Linophora) auriga, Bleeker, Atlas, ix, pi. ccclxxiii, fig. 4.

237. Chsetodon vagabundus Linnseus.

One specimen from Bacon (no. 3387: length 5.35 in.).

Chsetodon vagabundus Linnaeus, Syst. Nat., ed. x, 276, 1758, Indies; Giinther, Cat., ii, 25 (Mauritius: Amboyna); Fowler,

Fishes of Sumatra, 544, 1904.

Tetragonoptrus (Linophora) vagabundus, Bleeker, Atlas, ix, 48, pi. cccLxxvni, fig. 1 (Sumatra, etc.).

238. Chsetodon falcula Bloch.

Two specimens from Bacon (no. 3369 and 3370; length 5.1 and 5.25 in.).

Chastodon falcula Bloch, Ichth., xii, 100, pi. ccccxxvi, flg. 2, 1797, Coromandel; Giinther, Cat., ir, 17 (Batooj; Giinther,

Fisohe der Siidsee, pi. 27, flg. c.

Tetragonoptrus (Oxychsetodon) falcula, Bleeker, Atlas, ix, 52. pi. cccLxxni, flg. 1.

239. Chsetodon octofasciatus Bloch.

Two specimens from Bacon (no. 3894 and 3917; length 2.75 and 3.1 in.). These specimens show a dusky

spot below the lateral line between the fourth and fifth black bands.

Chsstodon octofasciatus Bloch, lehth., vi, 85, pi. ccxv, fig. 1, 1797, East Indies; Gunther, Cat., ii, 17 (Singapore).

Tetragonoptrus ( Tetragonoptrus) octofasciatus, Bleeker, Atlas, ix, 38, pi. cccLxxvi, fig. 3.
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240. Cheetodon unimaculatus Blocli.

One specimen from Bacon (no. 3342; length 4 in.), Tliis s|)i'cimi'n has a dusky wedge-sliaped area

extending down from t!ie bUicli spot.

Chxtodon unimaculatus Bloch, Ichth., pi. en, flg. 1, East Indies; Giinthor, Cat., ii, 11.

Tctragonoplrus {Lepidochxtodon) uuimnt uhiius, Bh-ckor, Alius, i.x, 45, pi. lll'l.wv, fig. 5.

241. Taurichthys varius Cuvicr & Valenciennes

One large specimen from Bacon (no. 333G; length 5.5(i in.).

Taurichthijs i-arius Cuviei- i VaU'iicienncs, Hist. Nat Poiss., vii. 111 (148), pi. 181, 1831, no locality given.

Ihuiovhus larius, Giinther Cat., n. 41 (Molucca Sea; Amboyna).

242. Heniochus acuminatus (Linnaeus). Pampavon.

One specimen from Bacon (no. 3437; length 4.2.") in.), and 3 \'oung from San Fabian (no. 3771; length 2 in.).

Chsetodon acuminatus Linnanis, Syst. Nat., ed. x, 272, 17.58, Indies.

Chstodon macrolepidotus Linna-iis, Syst. Nat., ed. -v, 274, 175S; after .Vrtcdi.

Heniochus macrotepidolus, Cunther, Cat , ll, 39 (Ceylon; .Vmboyna; Port Essington; .\iistralial.

Taurichthi/s macrolcpidoius. Sleeker, .Vtlas, ix, 2!i, pi. ccCLxyn, flg. 1. (Misprinted microlepidalus on plate.)

Heniochus acuminatus, Jordan ct Evennaim, Bull. U. S. Fish Comm., xxni, pt. 1, 1903 (1905), 376, pi. Lv (Honolulu).

Family PL.\T,\CIl).Ji.

243. Platax orbicularis (Forskal). Kiting.

Two fine adults from .lolo (no. 4158 and 41.59; length 6 and 6.5 in.). Anterior dorsal and anal rays

greatly produced, those of dorsal exceeding total length of lish; ventrals very long, equaling length of fish tn

base of caudal.

Chietodon orbicularis ForskM, Descr. .\nim., 59, 1779, Red Sea.

Clizlodon vcspiTlilio Bloch, lohth.. vi, 49, pi. cxcix, flg. 2, 17<,i7.

Platax vesperlilio. Day. Fishes India, 2;!ii, pi. li, flg. 5. Bleeker, .Vtlas, ix, 74, pi. rrcLxxix, flg. 1, and pi. ccclxxx, flgs. 2

and 3.

Piatai orbicularis, Giinther, Cat., n, 490 (Port Essingtoni.

Family EPHlPPlD.i-:.

244. Ephippus argus (Gmelin) . Pint/ao (young) ;
Saramolhtn.

Three specimens from Bacon (no. 40S7 to 4().s'.l: length 5.5 to (i.75 in.), and 7 young from San Fabian

(no. 3988; length 2 to 2..55 in.).

Chxtodon argus Gmelin, Syst. Nat., 124S, 1788, Indies.

ScatopM^us argus, Giinther, Cat., ii, 58 many localities; Day, Fishes India, 114. pi. xxix, flg. 3.

Family ACAXTHURID.C.

245. Hepatus celebicus (Bleeker).

One specimen from Bulan (no. 4122; length 6.75 in.). White ring obsolete.

Acanthurus celebicus Bleeker, Nat. Tijds. Ned. Incl., m, l.s.'',2, 761, Celebes; Cunther, Cat., m, 339.

246. Ctenochaetus striatus (Quny & Gaimard). Sali.ao.

Two specimens from Zamboanga (no. 4120 and 4121; length s.2 and 9.5 in.).

Acanthurus striatus Quoy & Gaimard, X'oy. Uran.e, Zool. :173. pi. <.,. flg. 3,

J^f
'

f^^^'^f^^'/^^jf^^^j^J'^^f^'^^. ^^^^..
aenocha:tus strmtus, Jordan & Evermann, Bull. U. S. Fish Comm., xxm, pt. 1, 1903 (1905), 308 (Hilo, Honolulu, Kailua).

B. B. F. 1906—7
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247. Acanthurus unicornis (Forskil).

One specimen (young) from San Fabian (no. :5'.)(il); length 2.5 in.).

Cfixtodon unicornis Forsk&l, Descr. Anim., 63, 1775, Djidda.

Acanthurus unicornis, Jordan & Evermann, Bull. V. S, Fish Comm., xxni, pt. 1, 1903 (1905), 402 (Honolulu; Hilo; Puako
Bay, Hawaii).

Family SIGANIDJi.

248. Siganus javus (Linnisus).

Two specimens from Bulan (no. 4092 and 4(jy:i; length 9 and 10 in.). Head 4.1 in length; depth 2.18;

snout 2.1 in head; eye 3.35. Dorsal xiii, 10; anal vli, 9.

Teuthis javus Linnaeus, Syst. Nat., ed. .\n, 507, 1766; Day, Fishes India, 165, pi. xx.xix, fig. 5; Giinther, Cat., in, 315 (Ceylon;

Singapore; Amboyna; Hobson Bay).

Amphacanthus javus, Cuvier & N'aleneiennes, Hist. Nat. Poiss., x, 86 (118), (Pondicherry).

249. Siganus fuscescens (Houttuyn) . Palit.

Apparently a very abundant species in the Philippines. The present collection contains 747 specimens

from Bacon (no. 3382, 3622, 3623, 3923, 3924, 3440, 3500, 3.501, 3.502, 3513, 3851, 4006, 4007, 4143, 4144;

length 1.5 to S.5 in.), 2 from Jolo (no. 3518 and 3639), and 1 from San Fabian (no. 3S64j.

These have been carefully compared with specimens from Japan, Cavite, and Panay. They agree

perfectly, even to the bars on the caudal.

Centrogaster fuscescens Houttuyn, Verh. HoU. Maat. Weet. Haarlem, xx, 1782, 333.

Amplmcanthus fuscescens ,Richardson, Ichth. China, 243, 1846.

Teuthis fuscescens, Giinther, Cat., ni, 321 (coast of Nagasaki).

250. Siganus virgatus (Cuvier & Valenciennes).

One specimen from Bacon (no. 3233; length 7.5 in.). Readily known by tlie bluish transverse lines on

snout and interorbital and the oblique dark lines downward and forward from dorsal.

Amphacajitfius virgatus Cuvier & Valenciennes, Hist. Nat. Poiss., x, 97 (133), 1835, Java.

Teuthis virgata, Giinther, Cat., in, 323 (Philippines; China); Day, Fishes-India, 166, pi. xl, fig. 3 (Andamans).

251. Siganus vermiculatus (Kuhl & Van Hasselt) . Pugut; Alama.

Seven specimens from Zamboanga (no. 3251 to 3257; length 3.5 to 6.75 in.), 4 from Bacon (no. 3303 to

3306; length 3 to 4 in.), 3 from Philippines (no local label, no. 3800 to 3802; length 3 in.), and one very large

specimen from San Fabian (no. 4037; length 11 in.).

Amphacanthus vermiculatus Xuhl & Van Hasselt in Cuvier & Valenciennes, Hist. Nat. Poiss., x, 92 (126), 1835, New Guinea.
Teuthis vermiculuta, Giinther, Cat., in, 317 (PhiUppines; Amboyna); Day, Fishes India, 166, pi. xl, fig. 1

252. Siganus Uneatus (Cuvier & Valenciennes). Samara}: Mororosa.

Two from Bulan (no. 4056 and 4057; length 9.75 and 10.5 in.), and one from Bacon (no. 4039; length

10.2 in.).

Amphacanthus lineatus Cuvier & Valenciennes, Hist. Nat. Poiss., a, 95 (130), pi. 286, 1835, Vanicolo and New Guinea.
Teuthis lineata, Giinther, Cat., in, 322.

253. Lo um'maculatus Evermann & Soiile, new species.

Head 3.3 in length to base of caudal; depth 2.5; eye 4 in head; snout 1.9; opercle with a number of low

thin vertical ridges; preopercle with somewhat similar oblique lines; lower edge of preopcrele finely dentate;

scales cycloid and very minute on body, the head nearly naked, having only a few scattered nonimbrieated

scales below eye and along side of snout; interorbital 3.75; pectoral 1.45; ventral scarcely shorter than pectoral

;

dorsal xiii, 10; anal vii, 9; ventral i, 3, i.

Body greatly compressed, elongate, the ventral and dorsal outlines nearly parallel from nuehal crest to base

of twelfth dorsal spine; snout much produced, tubular, the maxillary 1.3 in eye; interorbital space but slightly

convex; dorsal profile rising abruptly from behind the eye in >.. thin trenchant ridge; teeth in a single row,

uniform in size, incisor-like, brown-tipped in the upper jaw, smaller and plain white in color in the lower, about
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12 on each side in each jaw; origin of dorsal in vortical above base of pectoral, tiie first spine 1.6 in snout, the
longest spine (the seventh) about e<|ual to snout and half diameter of eye, the last spine equal U, snout; origin
of anal under base of seventh dorsal spine; firs! anal spine slightly longer than lirst spine of dorsal, the fourth
spine slightly greater than snout; soft d<usul and soft anal pointed, the middle rays longest, about equal in

the 2 lins and equaling the snout; caudal moderately forked, the lobes equal (o snout and half eye; ventral
not reaching origin of anal.

Color in alcohol, mottled brownish; snout, head and breast back to origin of dorsal and ventral fins rich
brownish black, extending on side in a broad eiu\-e to middle of pectoral; interorbital space and side of head
below eye paler; liist dorsal spine black, the others yellowish white; first ray of pectoral black, rays of fin

Fig. 19.—Xo unimacu!alu--< Evermann c*,; Scale, new spccii Typi'

whitish with some indistinct black blotches; skin of ventral spines blackish, rays of the fin white; soft dnrsal

and entire anal yellowish white, the spines of the latter with dark edges; caudal dusky along edges, otherwise

yellowish white; a large round brownish bla<'k spot one-half larger than eye on lateral line under base of last 3

dorsal spines and first dorsal ray.

This species is related to Lo rulpiiiix (Sehlegel & Miiller), from which it differs in the more slender liody

and in the presence of the black lateral spot.

Only one specimen obtained, the type, no. 5591.5, U. S. National ^luseum (original no. 3538), 7 5 inches

long, collected by Mr. Charles J. Pierson, at Bacon, Sorsogon, P. I.

Family BALISTlDzil.

254. Balistes niger Mungo Park.

One specimen from Bacon (no. 3603; length 5.5 in.).

Balistes niger Mungo Park, Trans. Linn. Soc. Lond., ni, 1797, :j7, Sumatra; niinthcr, fat., vm, 21S; Dlecker, Atlas, v, pi.

ccxvi,flg. 1.

255. Balistes flavlmarginatus Riippell. Pukul.

One very large .specimen (no. 4154; length 15 in.) from Bacon. Head 3 in length; depth l.S; eye 5 in

head; snout 1.2; interorbital 2.8; first dorsal spine l.S; depth of caudal peduncle 3.5, its greatest width 5;
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longest dorsal ray 1.7S; longest, anal ray 1.5; length of pectoral 2. Teeth very strong, the front ones conic;

dermal plates strong and rough, 29 from gill-opening to ijase of caudal; preocular groove distinct.

Balisies ftavimarginatus Riippell, Atlas, Fische, 33, l.s.'s. Red Sea; Giinthcr, Cat., viii, 223 (Red Sea; Amboyna).
Balistes (Pseudobalistes) ftainmarginatus, Bleekpr, Atlas, v, ll;i, pi. ccxxiv, fig. 3.

256. Balistapus undulatus (Mungo Park).

Nine specimens from Bacon (no. 3374, 337.5, 3438, 3439, 3604, 40.58 to 4060, and 4123; length 4.7.5 to6..5

in.).

Balistes undulatus Mungo Park, Trans. Linn. Soc. Lond.,iii, 1797,37, Sumatra; Gunther,Cat., viii,226 (Red Sea; Zanzibar;

Moluccas; Sumatra; Amboyna; Ceram; Zebu, Pbilippices; China; Japan).

Balistes {Balistapus) Uneatus Bleeker, Atlas, v, 118, pi. ccxxix, fig. 2.

267. Balistapus aculeatus (Linnseus). Pvfpit.

Nine specimens from Bacon (no. 3307. 3308, 3:KS. 33S9, 3433 to 3435, 4118 and 4119; length 3.5 to 6.5 in.),

and 2 from Zamboanga (no. 3364 and ;»373).

Balistes aculeatus Linnseus, Syst. Nat., ed. x, ?J2s, India; Giinther, Cat., viii, 223 (lie de France; Island of Johanna; Zanzi-

bar; Moluccas; Amboyna; China Seas; Fiji; Micronesia; Seychelles; Mauritius).

Balistapus aculeatus, Jordan & Evermann, Bull. U. S. Fish Oomm., xxiii, 1903 (1905), 414, pi. lxii.

Family M0NAC.\.\TH1D.£.

258. Monacanthus chinensis (Bloch).

Three .specimens from Bulan (no. 3259, 3260, and 4140; length 5 to (j.5 in.).

Balistes chinensis Blooh, lohth., v, 24, pi. CLii, flg. 1, 1797, Brazil and China.

.^foimcanthus chinensis, Gunther, Cat., viii, 236 (North CtLina; Pinang; Singapore; Shanghai); Bleeker, Atias, v, 125, pi.

ccxxii, flg. 2.

259. Mona-oanthus macrurus Bleeker. Bungaong.

One fine specimen from .Jolo (no. 3693; length 7.5 in.), and one from Bacon (no. 3676; length 5.55 in.).

These specimens show traces of dark bands at base of anal.

JkfoTiommJtes moirttrti.s Bleeker, Nat. Tijds. Ned. Iud.,xii,226, 18.57, Nias; Giinther, Cat., vm, 247, 1870.

PseudomoTiacanthus macrurus Bleeker, Atlas, v, 134, pi. ccx.MViii, fig. 2.

260. Osbeckda scripta (Osbeck). Samarang.

Three speeimriis from Jolo (no. 3313 to 3315; length 4.5 to 8.2 in.). Color in spirits, yellowish with

brown spots and reticulations; caudal 2.5 in length.

These specimens- differ from typical examples of 0. scripta in having the dorsal spine very short, its length

being less than diameter of eye. They may represent an undescribed species, the describing of which we
defer until additional material can be examined.

Balistes scriplus Osbeck, Reise nack Ostindien und China, 1, 144, 1765, China Seas.

Balistes monoceros scriptus, Gmelm, Syst. Nat., 1463, 1788; alter Osbeck.

Moniininihus scriptus, Giinthcr, Cat., viii, 252.

Osheckia scripta, Jordan & Evermann, Bull. U. S. Fish Coram., xxni, 1903 (1905) , 422, fig. 184 (Honolulu).

Family TETRAODONTID.J:.

261. Lagocephalus hypselogeneion (Bleeker).

Three specimens from Bulan (no. 4023 to 402.5; length 3.5 to 3.75 in.).

These examples have the fold of skin on lower posterior portion of side and tail well developed; caudal

lunate and banded with numerous fine vertical lines; cheek with 5 subvertical bars of brown; upper half of

body with numerous whitish spots. These seem to resemble Day's figure in every respect.

Tetraodon hypselogeneion Bleeker, Nat. Tijds. Ned. Ind., ni, 300, 1852, Amboyna, Wahai.
Tetrodon hypselogenion, Giinther, Cat., viii, 277; Day, Fishes India, 702, pi. CLXxxm, flg. 5.
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262. Canthigaster bennetti (Bkckcr).

Four specimens [roni Bacon (no. 3740; length l.'2r> to 1.75 in.).

Tropidichthys beniuiti Bleeker, Nat. 'I'ijds. Nod. Ind., vi, 504, Amboyna.
TetTodonbennelli, Gunthor, Cat., vni, 301.

CanihogasUT oceUaiuA Blivkor, .Vtlas, ^, so.

Psilonotus ocellatus, Bleokor, .Vtlas, v, pi. ccxiv, fig. 5.

263. Canthigaster compressus (Procc).

Two specimens from Philippines (no local label, no. 4018; length 2.2 and 2.7.5 in.).

Tetmlon compressus Froii', Bull. Soc. rhilom, 1S22, 130, Manila.

Tftrodon slriolatus, Giinther, Cat., vm, :w.
Canthogaster striolatus, Bleeker, .Vtlas, ^ , S2.

Psilonotus striolatus, Bleokcr, Atlas, v, pi. ccxiii, fig. 0,

264. Spheroides lunaris (Bloch it Schneider) . Botete.

One specimen from San Fabian (no. 4033; length 3.25 in.).

Tctrodon lunaris Bloch & SetineidGr, Syst. Ichth., 50.5, 1801, Malabar; Giinther, Cat., Vln, 274 (Philippines and many other

places)

.

Spheroides lunaris, Jordan OL- Seaie, rroe. U. S. Nat. Mus., xxvin, 1905, 790 (Negros).

265. Tetraodon nigropunctatus Bloch & Schneider. Diu'lc.

One specimen from Bacon (no. 4062; length 8.5 in.). This example is uniform black, the spicul s silvery

white, short and developed only on belly, back, and sides; the caudal, checks, snout, chin, and a spot on the

middle of back naked; fins black except pectorals which have a slight wa,sli of yellowish.

Tetraodon nigro-punctatus Bloch iV Schneider, ,Sy^l. lehlh., .''j(I7, ISOl, Tranquebar.

Tetrodon nigropunctatus, Giinther Cat., ^'iii, 2'.);^

Crayracion nigropunctatus, Bleeker, .Vtlas, v, 74, pi. ccvi, fig. 4.

Family OSTRACIID.J:.

266. Ostracion tuberculatum Linnfeus.

One specimen from .Tolo (no. 37!i4: length 1 n.).

Ostracion tuberculatus Linnaeus, Sy.st. Nut., eil. \, 331, 17-'>N, India.

Ostracion cubicus Linnasus, Syst. Nat., ed. x, .>i2, 17.W, India; Gunther, Cat ., vin, 2U0 (Red Sea; Zanzibar; Seychelles; .Mauri-

tius; Ceylon; .Vmboynu: Ceram; South .Vustralia).

267. Ostracion gibbosum Linnaeus

One specimen from Jolo (no. 3S53; length 2.4 in.).

Ostracion gibbosus Linnaus, Syst. .\at., ed. .v, 332, 17.J.S, India; Giinther, Cat., vni, 2r,s.

Ostracion turrilus Day, Fishes India, li95, pi. clxxxi, fig. 4.

Ostracion ( Tetrosomus) turritus, Bleeker, .Vtlas v
, 31, pi. ccni, fig. 3.

Family SC0RP.€.NI1),€.

HYPOMACKUS Evermann & Seale, new genus.

Hypomacrus Evermann & Seale, new genus of Scorpffirddas {Hypomacrus ••Ihuicnt.is).

This genus is related to Sehastop.iu Gill, from which it differs in having the tenth to thirteenth pectoral

rays much produced. The uppei' ".J rays are subequal, their length half that of head; length of tenth ray 1.2

in head, the eleventh to thirtecntli succrssi\i ly shorter, the last 3 usually shorter than the upper 9 and not

detached, {i-na, under; jxaKfjcji, long; referring to the produced lower pectoral raj-s.)
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268. Hypomacrus albaiensis Evermanu & Scale, new species.

Head 2.2.5 in length without caudal; depth 3.2.5; eye 3.75 in head; snout 3.75; interorbital 2 in snout;

dorsalxiii,9 (the cotyjic has the soft dorsal deformed, with only5 rays);anal in, 5; scales 5-26-13, about 16

tubules in lateral line.

Body moderately compressed, the head rather elongate, the lower jaw projecting, depth of caudal peduncle

4.1 in head; maxillary 2 in head, the distal end under the posterior margin of pupil, its distal width 1.5 in eye;

mandible 1.75 in head; villiform teeth on jaws and vomer, none on palatines; gillrakers very small, S on lower

limb of first arch; spines of head as follows: opercular 2; preopercular 2, the upper the larger, with a small

superimposed spine on its base; bony stay across check with 2 spines, 4 above eye, 5 on each side of nuchal

region; a distinct fringed orbital tentacle equal in length to pupil; a short dermal flap at base of each nuchal

spine; a branched flap at nostril, and a rather long preorbital flap hanging over maxillary.

Body entirely scaled, head scaled; origin of dorsal above axil of pectoral, longest spine 3.2 in head;

origin of anal under origin of soft dorsal, its longest ray 2 in head, the second anal spine the longest and strongest,

2.3 in head; origin of ventrals about midway between tip of upper jaw and origin of anal, their length 1.85 in

head, their tips falling far short of anal; pectoral peculiar, the 9 upper rays short, about 2 in head, their tips

scarcely extending past tips of ventrals; the lower part of fin elongate, composed of 7 simple rays, the longest

1.19 in head, their tips beyond line witli origin of anal fin; caudal rounded, 1.65 in head.

z^-//- 5?^

J-

Fig. 20.

—

Hypomacrus albaiensis Evermann & Scale, new species. Typr

Color in spirits, mottled brownish, a large yellowish area occupying entire upper two-thirds of opercle,

extending to eye anteriorly, and posteriorly extending down and co\ering base of pectoral; a round black

opercular spot posterior of and between the preopercular spines; about 5 indistinct rather narrow dark bands

over liack; spinous dorsal with irregular dusky markings, soft dorsal with dark base and tip, the mid portion

whitisli; anal with irregular dark markings, the most distinctive being a black spot on po.stcrior axil of fin;

ventrals shaded with dusky dots posteriorly; pectoral with brown dots on the short ravs, the elongate rav.'^

white « ith a few scattered brown dots; caudal dusky at tip, a slight du.-^ky wash on liase of rays.

Type, no. .5.5902, U. S. National Museum, original no. oS(i(i (10,771), 2.5 inches long, from Bacon, Sorsogon,

P. I., collected by Mr. Charles J. Phtsoh. Cot\'pe, no. 2(),(l()(i,.Stanford University, a specimen 2.25 inches

long, also from Bacon.

269. Sebastopsis scabra (Ramsay & ()>;illi\).

One specimen from Bacon (no. 4(104: length 2.75 in.).

Setasfcs scoftcr Ramsay & ngiihy, Proe. Linn. Snc. N. S. w., .X, 1885, .')77, Shark Reef, Australia.

Sebastopsis scabra, Jordan & Scale. Proc. U. S. Nat. Mus., xxviii, I'.iii.'i (.tuly 3), 71)1 (Ncgnwi.

' 270. Sebastopistes tristis (Khmzinger).

Three specimens from Bacon (no. 3612 to 3614; length 4 to 4.5 in.). This species is close to S. nivifer

Jordan & Scale, described from Negros, P. I., differing in the orbital spines, the dermal flaps, and the color.

Scarpsena tristis Klunzingcr, Synop. Fisohe dcs Eothen Meers, Vorh. Zool.-Bot. Gesellsoli. Wirn. xx, l.s7(i. 8U2, Red Sea.
Scorpxm baken Scale. Fishes of Guam, in Occ. Papers Bishop .Mas., vol. i, no. 2, 1001, IL'O, Guam.



FISHES OF THE PHILIPPINE ISLANDS. lOii

271. Pterois volitans (Liniiirus).

Two fine specimens from Bacon (no. 3444 and 3 145; length 6.5 and 6.75 in.).

Oasterosleus lolitans Linnanis, Syst. Nat., p4. ,\-, JUO, 175S, Amboyna.
Pterois volitans, Gunther, Oat., n, 122 (Egypt; South Alrica; Cap., of tiood Hope; Madras; China; Amboyna).
Pseudomonoptenis {Plerois) rolilans. Blwk.-r, Atlas, ix, pi. cccc.xii, Qg. 3.

272. Dendrochirus zebra (Cuvici- & Valenciennes).

Four specimens from Bacon (no. 3574 and 3577; length 3.5 to 4.75 in.).

Pterois :ebra Cuvier & Valenciennes, Hist. Nat. Poiss., iv, 269 (367), 1829, He de France; Gunther, Cat., ii, 126 (Amboyna;
China; Madagascar).

Psevdomonopterus {Dendrochirus) zebra, Bleeker, Atlas, ix, pi., ccccxi, flg. 1.

Family PL.\TYCEPH,\LID.€.

273. Platycephalus bataviensis Bleeker.

One specimen from Jolo (no. 3276; length 8 in.).

Platycephalus bataviensis Bleeker, Nat. Tijds. Ned. Ind., iv, 1853, 460, Batavia; .Vtlas, ix, pi. ccccxx,flg. 4; Gunther, Cat.
II, 188.

274. Platycephalua insidiator (Forskil) . Lacoy.

On specimen from San Fabian (no. 3900; length 6.2 in.).

Coitus insidiator ForskW, Descr. Anim., 25, 1775, Red Sea.

Platycephalus insidiator. Gunther, Cat., ii, 177 (Calcutta; Ganges; China; Malayan Peninsula; Moluccas; Amboyna; Cape

York; Australia; Red Sea; Port Natal; Cape of Good Hope).

275. Platycephalus macracanthus Bleeker. Cacahit.

One specimen from San Fabian (no. 3857; length 5.25 in.).

Platycephalus macracanihus Bleeker, Versl. Meded. .Vk. \\'et., 2d re^ks, in, l^'Vs-'.i, 2.53, Amboyna; Atla:., ix, pi. ccccxix, fig. 1.

Family CALLlONYMIH.i.

276. CalUuriclitliys reevesii (Richardson).

Four specimens from Bulan (no. 4077 to 4080; length 5.75 to 6.5 in.).

CalUonymus reevesii Richardson, Voy. Sulphur, 6U. pi. 36, flgs. 1-3 (not 4). Is4.3. Canton.

Family NOTOTHEMID.i.

277. Parapercis hexophthalma (Ehrenberg).

One specimen from Bacon (no. 3721; length 6.2 in.).

Percis hezophlhalma Ehrenberg in Cuvier & Vaiencicnnos, Hist. .\:it. Poiss., in. 202 (271]. 1.S29, Massuah; Gunther, Cat., ii,

239 (Louisiade Archipelago; Red Sea)

.

Family OPHICEPHALID.J^.

278. Ophicephalus striatus Bloch.

Five specimens from Philippines (without local label, no. 3791 to 3795; length 3.1 to 4 in.).

Ophicephalus striatus Bloch, Ichth., x, 117, pi. ccclix, 1797, East Indies.

OpUocephalus striatus, Gunther, Cat., ni, 474 (Loodianah; Ganges; Bengal; Pinang; Madras)
;
Bleeker, -Ulas, ix, pi. iccxcix,

fig. 1.
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Family GOBIID^.

279. Butis leucurus Jord;iti & Scale.

Three specimena from San Fabian (no. 3858 to 3860; length 3.5 to 4 in.), and one from Bacon (no. 3728;

length 3.45 in.). Species originally described from Negros; other specimens collected at Cavite by Dr. Geo. A.

Lung and forwarded to Stanford University.

Butis leucurus Jordan & Snale, Proc. U. S. Nat, .Mus., x.will, 1905 (July 3), 794, fig. 13, Negros Island.

280. Glossogobius biocellatus (Cuvier & Valenciennes).

Two specimens from Biicon (no. 3747 and 374.5; length 3.5 and 3.75 in.). Close to G. giuris, but lower

jaw less prominent, body more robust and head broader.

Gobius biocellatus Cuvier & Valenciennes, Hist. Nat. Poiss., xii, 55 (73), WA7, Pondicherry; Giintlier, Cat.,Iii, 20; Day, Fishes

India, 289, pi. Lxni, flg, 8.

281. Glossogobius giuris (Buchanan-Hamilton). Cacahit.

Nine specimens from Bacon (no. :;7'2.5 to 3727, 3729, 3741 to 3744, and 3749; length 4 to 9 in.), one from

San Fabian (no. 3760), and one from Bulan (Xo. 4128).

Gobius giuris Buchanan-Hamilton, Fishes of the Ganges, 51 and 366, pi. 33, fig. 15, 1822, Ganges River; Day, Fishes India,

294, pi. Lxvn, flg. 1; Gunther, Cat., in, 21.

282. Oxyurichthys cristatus (Day).

One specimen from San Faliian (no. 3929; length 5.S in.).

Euclenogobius cristatus Day, Proc. Zool. Soc. Lond. 1S73, 109, Bombay.
Oobius cristatus Day, Fishus India, 291, pi. LXii, flg. 8.

283. Valencienuea strigata (Broussonet)

.

Two specimens from Bacon (no. 3999; length 24 in.). Head 3 in length; depth 4.75; scales 150; dorsal

vi-i, IS; anal i, 17; anterior dorsal rays elongate. Color white; a blue dark-edged band from angle of mouth
to opercle, another indistinct band on preopercle.

Gobius strigatus Broussonet, Ichth., i, ]7s2, Tahiti.

Klcolris strigata, Cuvier & Valenciennes, Hist. Nat. Poiss., xn, 189 (251); Gunther, Cat., iii, 131 (Java; Amboyna;
Celebes; Booroo; Tahiti); Giinthor, Fische der Siidsee, 190, pi. HI, fig. E.

Family BLE.N\Illt.+;.

284. Salarias fasciatus (Bloch).

Ten specimens from Bacon (no. 3974; length 1.2 to 4 in.).

Blennius fasciatus Bloch, Ichth., \, pi. CLXii, flg. 1, 1797.

Salarias fasciatus, Giinther, Cat., in, 244 (Borneo;- Philippines; New Holland; Victoria Bank; Fiji Islands; Tonga Islands;

Aneityum) ; Giinther, Fische der Siidsee, 201, pi. 115, flg. h.

285. Petroscirtes gramnaistes (Cuvier & "\'alenciennes)

.

Two specimens from Bacon (no. 3757; length 3.2 in.).

Blennechis grammistes Cuvier & Valenciennes, Hist. Nat. Poiss., .xi, 210 (284), 183C, Java.

Petroscirtes anema, Giinther, Cat., in, 236 (Amboyna; China); Gunther, Fische der Siidsee, pi, 116, flg. f.

Petroscirtes grammistes, Giinther, Fische der Siidsee, 197 (Yap; Kusaie; .Vmlioyna).

Family ECHEXEICE.

286. Echeneis naucrates Linnaeus.

One specimen from Bulan (no. 3740; length 10.5 in.).

Echeneis neucrates (misprint tor naucrates) LiimiEus, Syst. Nat., ed. X, 261, 175S, Pelago Indico; Gunther, Cat., ii, 384 (many
localities); Jordan & Evermann. Fishes North and Mid. Amer., 2269, 1898.
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Family PLEURO.NECTlD.i;.

287. Platophrys javanicus (Blcekn). Palad.

One specimen from Biilan (no. -4049; lengtli ,S.25 in.). Anal 51; scales 7 1.

Rhombus janinkus Blocker, Nal. Tijds. Ned. Ind iv .'.0' Batavia
P..«dorto™(^.^™„..„,, BleeU.r, A„„s, ^,, «, p.. cjxxx., flg. ,; Gunther, C'.t., n, 427 (Java); Day, KisHes India, 424, pl.

288. Platophrys russellii (Gray).

One specimen from Bulan (no. -1069; length 9 in.). -Vnal .5!); scales 74.

Plalessii russeUii Cray, 111. Ind. Zool., flg. 2.

Pseudorhombus russeUii, Oiinther, Cat., iv, 424 (Umbilo River, Port Natal).

289. Platophrys neglectus (Bleeker). Uguerangueray

.

Three specimens from San Fabian (n,,. 3.390, ,3619 and 3620; length 3..5 to 6.7.5 in.). Anal .-.7; .scales 81.

Pseudorhombus neglectus Bleeker, Ned. Tijds. Dierk., in, 4.:,, and Atlas, vi, s, pl. ci:.xxxiv, fig. i.

290. Platophrys pantherinus (Ruppell).

Two specimens from Bacon (no. 3409 and 3494; length 5.2 and 6 in.).

Rhombus pantherinus Kiippell, .Vtlas, 121, pl. 31, fig. 1, l.S2s, Red Sea.
Platophrys pantherinus. Bleeker, .Vtlas, vi, 11, pl. ccxxxm, flg. 3; Day, Fishes India, 42.'->, pl. xrn, flgs. 3 and 4- Jordan &

Evermann, Bull. V. S. Fish Comm., xxni, 1903 (WO'.), 512.

Rhomboidichthys pantherinus, Ciunther, Cat., iv, 430 (Mauritius; Madagascar; .Vmlmynu; Fiji).

291. Platophrys palad Evermann & Srale, new species. Polad.

Head 3.7.i in length; depth 2.4; eye V, in head; snout 4; maxillary 2.3, its distal end under middle of eye;
dorsal 77: anal 60; scales «: interorbital a very narrow trenchant ridi,'r slighlly higher than eye; jaws equal-
canine teeth in anterior of jaws; gilhakers short and blunt, l.r.jader than long, 9 on lower limb, the cur\cd

""''<C
r7-<..

.^<^.

# f»

'^:

J
Fig. 21.—Platophrys valad Evermann & Seale, new species. Type.

portion of lateral line 3.5 in straight, the depth of the cuive 3.1 in its length; longest dorsal ray 2.75 in head;

longest anal ray 2.1 in head ; colored pectoral 2 in head; caudal rounded, 1 .25 in head. Color on left side.

Color in spirits, lirownish; on each side of lateral line 2 large ocelli, each inclosing 2 largo black spots; 2

very indistinct dusky blotches on the lateral line, one at posterior curve of lateral line, the other at the beginning
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of posterior third of body: a row of indistinct ocflli at base of each vertical fin; numerous dusky dots and

blotcliesonfins.

Ont' large specimen from Bulan (no. 4050; length 1.5.5 in.). Type, no. S589S, U. S. National Museum,

collected by Charles J. Pierson.

292. Psettodes erumei (Bloch & Schneider) . Uguerangueray.

Two specimens from San Fabian (no. 3S48 and 3.'S49: length 4.75 and (i..5 in.). Head 3.6 in length; depth

2.5; eyes on right side. It may be that the sinistral speeiincns recorded by Gilnthcr and Bleekcr are a different

species.

Plcuronectes erumei Bloch & Schneider, Syst. IcMh., 150, 1801, "ad Tranquebarium."
Psettodes erumei, Gunther, Cat., iv, 402 (China; Amboyna; Pinang; India): Day, Fishes India, 422, pi. xci, fig. 4: Bieelcer,

Atlas, Yi, 4, pi. ccx.wii, fig. 2.

Family SOLEID^.

293. AcMrus hartzfeldii Bleeker.

One specimen from "Philippine Islands" (no local label; no. 4012; length 4.5 in.). Anal 63; lateraUine 98.

Acltirus hartzfeldii Bleelcer, Nat. Tijds. Ned. Ind., iv, 1863, 123, Amboyna; Atlas, vi, 25, pi. CCXLVI, fig. 1.

Aseraggodes hartzfeldii, Kaup, .Vrehiv f. Naturgesch., jhg. xxiv, 1858, hd. i, 103.

Sotca hartzfeldii, Gunther, Cat., iv, 471 (Amboyna).

294. Synaptura sorsogonensis Evermann & Scale, new species.

Head 5.25 in length without caudal : depth2..37; dorsal74; anal 61; caudal 16; dorsal and anal continuous

with caudal; pores of lateral line 141, of which 20 are in the short curved portion above the head: interorbital

space scaled, scarcely greater than diameter of lower eye; upper eye covered liy skin: the beaklike snout not

extending around to a line with eye; upper nostril a distinct hollow papilla located in front of lower eye;

-Sr.

VrJ^

'l://'4MfM'.^^~

V;

Fig. 22.—Synaptura sorsogonensis Evermann & Snale, new species. Type.

nostril of blind side greatly dilated and frin<?ed; anterior part of head with numerous dermal fringes; dermal
flaps scattered in groups over dillerent portion of body, 4 such groups on lateral line and 4 on each side of body,

alternating with the groups on lateral line ; smaller groups along base of dorsal and anal fin ; lateral line straight

until it reaches head, where it makes a sharp curve ending on a line with anterior margin of upper eye : gillrakers

obsolet(^; colored pectoral 3.75 in head; uneolored pectoral 4: dorsal lieginning on snout in front of eyes, its

middle ray 1.85 in head; middle anal ray 2 in head ; colored ventral 2.9; caudal 1.3.
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Color in spirits, brownish, the groups of dcrnml flaps dcserili^d nUnr bkcldsli; colorrd pectoral Ijlack
tipped with white; margin of dorsal and anal white with n subniarginal dusky an.,, more ..asily distin-niished
on under side.

•
. f.

This species is related to .S\ pan, but is distinguished Ijy the greater number of rays and the dilated nostril
One fine specimen from Bacon, Sorsogon, no. 4133 (10„S2,5)

; length 9 in., type, no. 55916, U S National
Museum, collected by Charles J. Piei-son.

295. Pardachirus pavoninus (Laeepede).

One specunen from Bacon (no. 3383; length 5.5 in.). Anal 56; lateral line 100.

Achirus paioninus Lac(?p6de, Hist. Nat. Poiss., iv, lir.s and 061; Bleokcr, Atlas, vi, 24. pi. ecxLi, fig. 1.

PoniacAirus pavoniTius. Giinther, Cat., IV, 479 (Pinang; Singapore; Molucca.":).

296. Soleichthys heterorhinos (Bleekei).

One specunen from Bacon (no. 3927; length 4.2 in.). Anal 78; lateral line 112.

Solea helerorhinos Bleeker Visch fauna Amboina. 04. .\ct. Soc. Sc. Indo-Xi'd., i, 04. 1856, Amboyna.
Solea heterorhinus, Bleekcr, .\tlas, vi, 17.

Solea heterorUm, Gunther. Cat.
,
iv, 466 (Celebe.?, .Vmboyna) ; Bleeker, Atlas, yi. pi. ccxc, fig. 2; Day, Fishes India 420 pi

xcn, fig. S.
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1801. Bloch, Marc Elieser. Systema ichthyologiaa iconibus t^x illustratum. Post obitum auctoris opus
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erythropterus, Lutianus 80

Exoccetidae 58

falcula, ChEetodon 96

fasciata, Amia 12

fasciatus, Cheilinus 93

Epinephelus 75

, Leiognathus 6y

Salarias 104

Fistularia petimba 56

serrata 57

Fistulariidee 56

flavimarginatus, Balistes 99

forskalii. Atberina 59

frsenata. Amia 71

freeri , Caranx 63

fulviflamma. Lutianus 79

furvicaudutiis. Lutianus no

fuscescens, Siganns 98

Gasterotokeus biaculeatus 67

Gazza minuta 69

tapeinosoma 69

genistriatu'^, Calotomus 95

GerridEe 69

gibbosum. *i>tracion 101

gibbus, Lutianus so

giganteus, Tylosurus 5^

gilberti, Myctophum 55

giuris, Glossogobiua 104

glaucu'^, Abudefduf 93

Glossogobius biocellatus 104

giuris 104

GobiidiL' 104

goldmanni. Pit'ctorhyiichus S4

gracilis, Saurida 54

gracilis, wtulephorus 63

Grammistes sexlineatus 7s

grammistes, Petmscirtes 104

guttatus, Halichoeres \)i

Gymnocranius lethrinoides si

Gymnosarda pelamis 61

Gymnothorax al'ur 56

richardsoni 56

HccmulidEe 83

HalicbiLTes guttatus 94

leparensis 95

miniatus _ 94

nigrusci'n-^ 94

pcecilus 95

purpurescens 94



INDEX. IIT

Page.
Halichceres soapularia 94
halli, Citula ,,5

haranir. Priaeanthus 78

harak, LL'thrinus SG

Harengula mohiccensis
,-i:^

hartzfoldi, Amia 72
hartzfeldii. Aehirus 106
liaumela, Trichiurus 62
Hemiramphus marginatus ,\s

Henioehus aeuminatus 97
Hepatus celebiru'i 97

heterorhinos, Sok'iththys ]07
hexophthalma, Parapercis 103
hcevenii, Ilisha 5_1

Hoioeen trid a' qq
Holocentrus tornutus 60
Hyporhamphus dussnmierii *

5s

quoyi 5X

Hypomacrus 101

albaiensis 102
hypselogeneion, Lagocephalus lOO
bypselopterus, Lelhrinus ,SG

Ilisha hcevenii 54
indica, Anchovia 54

jndlcus, Pseiidupeneus gg

inermis, Cheilio 93
insidiator, Platycephalus 103

japonicus, Mulloides _._ ,ss

Xemiptenis 8J

Scomber 61

jarbua, Terapon 83

javanieus, Platophrys 105

javus, Siganus _ _ ys

jello, Sphyraena 59

jenkinsi, Amia 73

jerdoni, Pomacentrus 89

iohnii, Lutianus 79

Jobnius belengeri ,s7

kalla, Caranx 65

kapas, Xystsema 70

kendalli, Cephalopholis 76

koilomatodon, Amia 71

Knnosirus thrissa ,i-4

kurra, Decapterus 63

Labracinus melanotsenia 95

trispilos 95

Labridee 93

Labroides paradiseus 94

lacerta, Callyodon 96

Lactarius lactarius 63

lactarius, Lactarius 63

lacunosa, Atherina 59

Lagocephalus hypselogeneion 100

langsar, Sphyrsena 60

Leiognathus dussumieri 67

edentula 69

edwardsi 68

fasciatus 69

splendens 67

stercorarlua 67

virgatus 67

leiuroides, Tylosurus 58

leparensis, Halichceres 95

Lepidaplois mesotborax 91

lethrinoides, Gymnocranius hi

Lethrinus harak S6

hypselopterus .S6

Pagr.
LedirinuH mahwonoideH 87

i""'"«ii 86

iicnialaranthns ho

richardsoni si;

ornatus h7

variegatus s6

leuuogrammicns, Kmmelichthys 71
Icucurus, Butis 104
lineatus, Lntianu.s si

Siganus 98
Hneolatus, Lntianns si

littoralis, Pomacentrus S9

Lo unimaculatus gs

lunaris, Spheroides 101

Thalassoma 94
lungi, Ambassis 75
luiiulatus, Lutianus 8iJ

luteus, Pseudupeneus 89

Lutianidai 73

Lutianus amboinensis 81

decQssatus 79

erythropterus 80

fulviflamma 79

furvicaudatus so

gibbus 80

johnii 79

lineatus 81

lineolatus 31

lunulatus 80

Uizonhis 79

malabaricus si

monostitrtna 79

quinquelineatus 79

vitta 81

hizonia, Sct.Iopsis 85

luzonius, Lntianus 79

macracanthus. Platycephalus 103

mac-rnlupiddtus. Nnvaoulichthys 94

macrolt'pis, Myripristis 60

Sillago 87

macn ipteroides, Archamia 74

macrosomus, Decapterus 63

macrurus, Monacanthus 100

maculatus, Epinephelus 76

Pomadasis 83

Msenidte 71

mahsenoidcN, Lethrinus 87

malabaricus, Lutianus 81

margaritiferum, Scolopsis 84

margaritophora, Amia 74

marginatus, Hemiramphus 58

mauritiana, Anguilla 56

Megalaspis cordyla 65

Jlegalops cyprinoides 53

melanotaenia, Lab racinus 95

mentalis, Apogonic hthys 74

merra, Epinei-ihelus 75

mesothorax, Lepidaplois 94

microlepidotus, Scomber 61

microphtbalmus, Myripristis 60

miniatus, Halichceres 94

minuta, Gazza 69

moana, Pseudupeneus 88

mcensii, Leth rinus 86

moluccensis, Harengula 53

Pomacentrus 89

Monacanthidfe 100
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Monacanthus chinttisis 100

macrurus 100

monochrous, Amia 72

Monodactylusiirgentuu-^ 71

monogrammus, Soolopsis -^-'i

monostigma.Liitianus 79

Mugilplaniceps 59

sundaiicnsis 59

Mugil idee 59

MullidfE - 87

Mulloldes japr>nicus 8s

samoensis 87

vanicolensis - 87

MurEenidee 56

murdjan, Myripristis 60

Myctophidse 55

Myctophum gilberti 55

myops, Tracliinocephalus 55

Myripristis macrolepis 60

microphthalmus 60

murdjan 60

firalinius 60

naucrates, Echoneis 1 04

neglectus, Platophrys 105

nematacanthus, Lethrinus 86

Nemipterus japonious 82

nemurus 81

ovenii _ 82

tEenioplems 82

Worcester! ^ 81

nemurus, Nemipterus 81

Nesogrammus 61

piersoni 61

Netuma thalassinus 56

niger, Kalistes 99

nigrescens, Halichceres 94

nigricans, Pharoptcryx 7m

nigrofasciata, Seriola 63

nigropunctatus, Tetraodon 101

Nototheniidae 103

Novaculiohthysmacrolepidntus 9 J

- novee-gumcre, Amia 72

,
obtusata, Sphyrsena 60

obtusauris, Oephalopholis 77

octofasciatus, Chsetodon 96

oktodon, Callyodon 96

OphicephalidEe 103

Ophicephalus striatus 103

ophthalmotasnia, Caranx Gi

orbicularis, Platax 97

omatus, Lethrinus 87

Osbc'ckia scripta 100

Ost ra (jiidse 101

Ostracion gibbosum 101

tuberculatum 101

Otolithus argenteus 87

ovenii, Nemipterus 82

Oxyurichtliys cristatus 104

pachycentn ai , Cephalopliolis. 76

palad, Platophrys 105

pantherinus, Platophrys 105

paradiseus, Labroidcs 94

Parapercis hoxophthalma 103

Pardachirus pavoninus. 107

pavoninus, Pardachirus 107

pelamis, Gyranosarda 61

Pempheridae 75

Pempheris vanicolensis .

Pentapus caninus

setosus

perforata, Sardinella

petimba, Fistularia

Page.

75

84

84

54

56

Petroscirteg grammistes IQi.

Pharopt(.'ryx nigricans 78

phekadopl(_-ura, Stethojulis 93

philippinus, Pomacentrus 91

Zenarchopterus 59

pictus, Plectorhynchus 84

piersoni, Nesogram.mus 61

Pinjalo typus 81

Plectropoma calcariferum 78

planiceps, Mugil -. 59

Platacidse 97

Platophrys javanicus 105'

ncKlcctua 105

palad 105

pantherinus 105

russellii 105

Platycephalida? 103

Platyccphalus bataviensis 103

insidiator 103

macracanthns 103

Platax orbicularis 97

Plectorhynchus celebicus 84

chrysotEenia 84

goldmanni 84

pictus 84

Plotosidaa 56

Plotosus anguiUaris _ 56

pcecilus, Halichceres 95

Pomacentrida:- 89

Pomacentrus alexanderge 90

j erdoni 89

littoralis 89

moluccensis 89

philippinus 91

popei 90

taeniurus 89

trimaculatus 89

tripunctatas 89

Pomadasis maculatus 83

popei, Pomacentrus 90

pralinius, Jlyripristis 60

Priacanthidae 78

Priacanthushamrur 78

Psammoperca waigiensis 78

Psettodes erumei 106

Pseudochromidse 95

Pseudupeneus barberinus 88

bifasciatus H>i

indicus 88

luteus 89

moana ss

spilurus ss

Pterois volitans 103

punctatum, Xysta_'Ria 69

purpureacens, Halichceres 94

puta, Terapon 83

quadrifasciata, Amia 71

quadrilineatus, Tenipon 83

quinquelineatus, Lutianus 79

quoyi, Callyodon ye

Hyporhamphus 58

Rachycentron canadus 61
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reevesii, Calliurifhlhys 103

richardsoni, Gymnothorax 5fi

Lethriuus 86

russelU, Umbrina 87

russellii, Platoplirys 105

SaUirias fasciatus 104

samoeiisis, MuUoidcs 87

sangiensis, Amia 72

Sardinella clupooides _ M
perforata 54

Saurida argyrophanes 54

gracilis 54

sauruy, Elops 53

savayentiis, Amia Tl

scabra, S^'bastopsis 102

scapularis, Halichceres 94

Scarichthyidce 95

Scarichthys uioruleopuiictatus 95

ScisenidtK 87

Scolopsis bilineatum 84

bulanensis 85

cancellatum, 84

luzonia 86

margaritifenim 84

monogrammus 85

Scomber brachysomus 61

japonicus 61

microlepidotus 61

Soomberoides toloo-parah 62

Scom^bridee 61

Seorp^nidee 101

ScorpididEe 71

scripts, Osbeckia 100

SP.hsi, Diacope 7h

Sebastopistes tristi^ 102

Sebastopsis scabra 102

selene, Chsetodon 96

septemfasciatus, Abudefduf 93

Serranidse '^^

Sf rrata, Fistularia 5

Seriola nigrofasciata 63

setosiis, Pentapus 84

sexfasciatus, Caranx 66

sexlineatus, Grammistes 78

Siganidse ^^

Siganu> fuscescens 98

javus 98

lineatus '•'^

vermiculatus 98

virgatus 98

SillaginidEe 87

Sillago raaerolepis 87

Siluridge -^6

simus, Cypsiluruf' ^
Soleichthys heterorhinos 107

Soleidse 106

Horsogonensls, Synaptura 106

Sparidffi ^^

Sparus calamara 86

speciosus, Caranx 64

spilurus, PseudupeneuH 88

Spheroides lunaris 101

Spbyraena j ello
'^9

langsar 60

obtusata 60

I'aK<'

SpliyriL-nidai 59

splenilens, Luiogiiatlius (i7

slercorarius, Lcin^niathus 67

Sk'thojulis plu'kudoplciira 93

zatlma 93

Stnlopliorus ilulioatulus 53

Knicilis 53

striatus, Ctenocha-tus 97

Ophicephalus 103

strigata, Valencieiinou 104

strigatus, Aeoliscus 57

sulphurus, U[te'iK'Us 88

sundaicus, Upeneus 88

sundanensis, Rlugil 59

Synaptura si >rsogonensis 106

Syngnathidee 57

Synodontid^e 54

Synodus varius 55

tseniopteruR, Nemipterus H2

tteniurus, Pomacuntrus 89

tapeinosoma, Gazza 69

Taurichthys varius 97

tauvina, Epinephelus 7.'>

temminckii, Atherina 59

Terapon jarbua 83

puta H3

quadrilineatus 83

theraps S3

Tetraodon nigropunctatus 101

TetraodontidiL- 100

thalassinus, Xctuma 50

Thalassoma lunaris 94

theraps, Terapon 83

thrissa, Konosirns 54

toloo-parah, Scomberoides (J-

Trachinocephalus myops 55

Trachinotu?- baillonii 66

tragula, Upeneus 88

Trichiuridae 02

Trichiurus haumela 62

trimaculatus, Pomacentrus 89

tripunctatus, Pomacentrus >^9

trispiios, Labracinus 95

tristis, Selia-^topivtes 102

turbercula turn, Ostracion 101

Tylosurus gigantens TiS

leiuroides 58

typus, Pinjalo '^1

Umbrina dussumieri >^7

russelli ^7

undulatus, Balistapuy 100

unicornis, Acanthurus 98

unimaculatus, A budefduf 93

Chgetodon 97

Lo 98

Upeneus sulphurus 88

sundaicus 88

tragula 88

urotsenia, Ambassis 75

vagabundus, Cha;todon 96

Valenciennea strigata 104

vanicolensis, Mnlloides s7

Pempheris 7'>

variegatus, Lethrinus 86

varius, Taurichthys 97
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varius, Synodus 55

vermiculatiis, Siganus 98

virgatus, Leiognathus 67

Siganus 98

vitta, Lutianua 81

volitans, Ptt-rois 103

waigien:<is. Psammopercd _ 7s

woroesteri. Xemiptcrus si

xanthurus, Abudefduf 92

Page.

Xystaema baconensis 69

kapas 70

punctatum 69

zatima, Stethojulis 93

zubra, Dendnicbinis 103

Zenarchoptenis diFpar 59

phjlippiiius 59

zonatus, Abudefduf 92

n














