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THE FISHES OF PORTO RICO.

By BARTON W, EVERMANN aAND MILLARD C. MARSH.

INTRODUCTION.

. In preparing this report upon the fishes of Porto Rico it seemed desirable to
Include not only those obtained by us, but to give diagnoses of all the families and
genera and detailed descriptions of all the species now known from those waters.

That the species may be readily determined we have given very full keys leading to
the definite identification of each, including certain genera and species which, though
ot yet actually known from Porto Rican waters, may hereafter be found to occur

ere. The unrecorded genera and species are, however, not numbered in the keys.

The keys to the families are also of the same character.

“The keys and all the diagnoses of families and genera are adapted from **The
Fishes of North and Middle America,” by Jordan & Evermann, which work we have
followed in the arrangement and sequence of genera and species.

The descriptions of all the species of which we have specimens have either been
_‘VhOHy from Porto Rican material or verified upon specimens from that island, and
n the majority of cases the color descriptions are from living specimens.

The common names inclosed in quotation marks are the names by which the
Species are known in Porto Rico. The other common names are those by which the
SPecies are known at Key West or elsewhere.

It has not been the intention to give much synonymy. In every case reference
18 made to the original description of each species, to all original synonyms, to Poey’s
and. Stah)’s papers on Porto Rican fishes, and to Jordan & Evermann’s *‘ Fishes of

orth and Middle America.” The locality named at the end of each reference is that

Yom which the type of the species came. :

.. Of the 49 colored plates, 33 were made by Mr. A. H. Baldwin, and 16 by Mr.
C. B. Hudson.  All those by Mr. Baldwin were painted on board the Fish Hawk, the
fish being placed in an aquarium as soon as caught and the life colors gotten before
they haq undergone any appreciable change.

. Among the fishes painted from life by Mr. Hudson at Key West, Fla., in the
Winter of 1897-98, are 16 species which occur in Porto Rico, and his paintings of
08¢ are used in this report. The fish were selected from those (usually a large
Mambey,) brought in by the fishermen in the live-wells of their boats and transferred
to a ]al‘ge aquarium on the pier only a few feet distant from the fishing boats, where
€Y were kept in as nearly a normal condition as possible while being painted. We

tan not give too high praise to the artists, Mr. Hudson and Mr. Baldwin, for the care
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and fidelity with which they have done their work. All who are familiar with the
life-colors of the species and who have seen these paintings have been struck with
their accuracy, both as to color and structural detail.

" The lithographers, Messrs. Julius Bien & Co., have given faithful and satisfactory
reproductions of the originals. ‘ ‘

Besides the colored plates of 49 species, 115 drawings were to be reproduced, each
5.25 inches long, as cuts illustrating the text. But as these pages were being written
all of these drawings were destroyed by fire in New York. Steps were at once taken
to have the 28 new species redrawn. Some of the others can not be replaced, but 82
of them had recently been reproduced in the *‘ Fishes of North and Middle America,”
by Jordan & Evermann, and through the courtesy of the U. S. National Museum the
same blocks are used for illustrating this report, but we were thus compelled to
have them appear 4.25 inches long instead of 5.25 inches, as originally intended.

Another serious loss was incurred by the burning of the model and training
school at San Juan, July 1, resulting in the total destruction of a valuable collection
of fishes made in the vicinity of San Juan by Mr. Oscar Riddle, and his notes upon
them, both of which he was about sending for use in preparing the present paper.

As already stated, the investigations of the Fish Commission in Porto Rican
waters, though extending over about forty-five days and really embracing not over
thirty-eight days of actual work, resulted in adding to the known fish fauna of the
island nearly 200 species, among which were 3 genera and 33, species which are new
to science. The 8 new generaand 20 of the new species were described by the present
writers in the Annual Report of the U. 8. Fish Commission for 1899.*

One of the new eels (Aphthalmickelys caribbeus), the type of which was collected
by Mr. G. M. Gray, was described by Drs. Gill and Smith in Science for June 22, 1900.*

The following is a full list of the new genera and species resulting from these
investigations. Those which appear for the first time in this report are indicated by
the star. The number following each name is that which the type specimen bears on the
register of the U. S. National Museum, in which all the types are deposited. Cotypes
of species of which duplicate specimens were obtained are in the reserve series of the
U. S. Fish Commission and in the Museum of Leland Stanford Junior University.

Species. Type No. Species. Type No.
Aphthalmichthys caribbeus...........|-cci.ue.n. Bollmannia boqueronensis............. 49366
Sphagebrs_mchus ophioneus*. _........ 49526 Microgobius meeki..................... 49367
Lycodontis albimentis*........ Cainan 49527 f| GIIHAS . ..ocvvmiemiiiiniiiiiiireiiiieice]erenaeaas
Lycondontis jordani ..... ..l 49358 || Gillias jordani........ .| 49368
Stolephorus lyolepis* . ..{ 49528 | Malacoctenus culebre. .. 49369
Stolephorus gilberti... 49869 || Malacoctenus moorei.... 49370
Stolephorus garmani.. ..| 49360 Malacoctenus puertoricensis . .l 49871
Apogon sellicauda*........ ...l 49529 || Auchenopterus albicaudus..... ...| 49378
Mycteroperca bowersi*............... 49530 | Auchenopterus fajardo................. 49376
Prionodes baldwini ............. .. 49361 Auchenopterus rubescens . .| 49374
Neomsenis megalophthalmusg* ... 49581 (| Auchenopterus cingulatus .| 49375
Calamus kendalli ............ .1, 49362 |l Auchenistius.............. J
Doratonotus decoris........ .. 49363 Auchenistius stahli ....... 49872
Scorpaena albifimbria* ... ............ 49532 || Coralliozetus ...........couanen. 1
Scorpaena bergil*,.........coo..... -..| 49533 Coralliozetus cardonee.................. 49377
Pontinus beanorum*. . ..| 49634 || Emblemaria pandionis*... -..] 49586
Sicydium ceguite.......... ....] 49364 | Citharichthys arenaceus*. 49536
Gobius bayamonensis ....] 49365 || Halieutichthys smithii*.. 49687

* Description of new genera and species of fishes from Porto Rico. < Report U. 8. Fish Com.
1899 (December 19), 351-362.

*The Moringuoid Eely in American Waters, by Theo. Gill and H. M. Smith, <Science, N. 8.,
vol, x1, No, 286, pp. 973-974, June 22, 1900.
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The total number of fishes now known from Porto Rican waters is 291 species.
Prior to the investigations by the U. S. Fish Commission the number was 99. Of
the 291 species, 263 were obtained by us, and of this number 83 species proved to be
new, which is more than 12.5 per cent of the species collected by us, or 11.8 per cent
of the entire known fish fauna of the island.

The 291 species represent 76 families and 165 genera, 3 of the latter being new.

The majority of the families and genera are represented by but few species each.
Among the families with largest representation are the grunts (Hwmulide), with 17
Species; the sea basses and groupers (Serrantde), with 16 species; the pampanos (Car-
angide) and parrot-fishes ( Searida), with 15 species each; and the blennies (Blenniide)
and gobies ( Gobiide), with 14 species each. The snappers (Lutianide) ave represented
by 11 species. The largest genera are Sparisoma, with 11 species; Neomanis, with 10;
Hamulonand Stolephorus, with 8 each; and Carana, Scorpana, and Auchenopterus, with
5 each. - Several families and many genera are represented by a single species each.

The food-fishes of the island are numerous as to species, but only fairly abundant
a3 to individuals. The absence of extensive shoals or banks about the island, the com-
Paratively limited area of shallow water about the river mouths, and the fewness and
small size of the bays, are evidence that there can not be suitable feeding-grounds
such as could support large numbers of commercial fishes. The number of species of
fishes used as food is, however, large, as is shown in the chapter on the commenrcial
fisheries of the island. o

A comparison of the fish fauna of Porto Rico with that of Cuba and other
neighboring regions will prove interesting. Poey records 499 species from Cuba,
301 of which have not been taken in Porto Rico. Of the 291 species known from
]éoi)to Rico, 198 are common to it and Cuba, while 93 of them are not known from

uba. ’ :

The number of species known from the Florida Keys is almost exactly the same
8 the number recorded from Porto Rico. With few exceptions the food-fishes
found gt Key West, Habana, and Porto Rico are identical, and the same is true for
J amaica, from which Jordan & Rutter give a list of 197 species. Of these, 45 were
hot obtained hy us, and of our 291 species, 189 were not listed by them from Jamaica.

The species common to Key West, Habana, Jamaica, and Porto Rico, however,
show that those four regions belong to one fauna—the West Indian. It is true that
at Key West are found a number of species which are not yet known from the West
Indies, and which probably do not occur among them, but they are mostly stragglers
g‘;he peripheral species of the faunas of the Gulf and the coast of the South Atlantic

tes, :

Another remarkable feature of the Porto Rican fish fauna is the paucity in the
Yepresentation of the cyprinodonts. The family Peciliide is alarge one, and in most
- of our tropical waters it is represented by many species. From Florida 21 species
0? this family are recognized, but only 2 are known from Porto Rico. This great

1ﬁ?l'ence is doubtless largely due to the marked difference in the character of the
fovironment, The Pwciliide are chiefly fishes of brackish water and mud bottom,

- Conditions adequately met in Florida, but almost entirely absent from Porto Rico.



54

2]

E.
EE.
DD.

¥

7]

F.
FF.

[0

BULLETIN OF THE UNITED STATES KISH COMMISSION.
KEY TO THE FAMILIES OF FISHES REPRESENTED IN WEST INDIAN WATERS.!

I.—VENTRAL Frns PrRESENT, ABDOMINAL.

. Back with an adipose fin behind the single-rayed dorsal fin.
. Head with 4 to 8 long barbels about the mouth and nostrils...... .. ..o ittt iiiiiiiiiiaenen, SILURIDA.

BB.

Head without barbels as described above.
Sides of body without photophores or luminous glands; no barbel at throat.

. Pseudobranchi® present.
Maxillary very narrow, rudimentary, or obsolete; hypocoracoids not divergent.................. 'NODONTID A.
Maxillary well developed, dilated behind; pectoral normal; hypocoracoids mostly divergent........... AULOPIDA:.
Psendobranchize gbsent,
Pectoral undivided, subhumeral; pseudobranchisabsent.......c..coooiiiiiiiiiiiiis ciieiaiiaan, BENTHOSAURIDA,
Pectoral rays elongate, arranged in two Broups ......veiiviaiiiriiie it eaiiiiean e BATHYPTEROIDID X,
. Sides of body with photophores more or less developed. Barbel at throat present, very long: body naked.

ASTRONESTHIDA.

. Vertebral spines projecting through skin of back before dorsal fin; body short and deep, greatly compressed.

STERNOPTYCHIDA.

. Vertebral spines not exserted in front of dorsal.

. Pseudobranchig present.

. Premaxillaries forming entire margin of upper jaw; body scaly; opercular apparatus complete,

. Form elongate, the snout pointed, barracuda-like; photophbres very small c....coeveivviiiinnnnann PARALEPIDIDE,

J

JJ. Form oblong, the snout not much produced; photophores conspicuous ....MYCTOPHIDAE.

1I. Premaxillaries not forming the whole margin of upper jaw, the maxillary entering into it; body naked; opercular

APPATAtUS INCOMPIELE - .o e e ettt ittt r ittt ireaa e aa et et MAURCLOCIDA,
HH. Pseudobranchiz absent; mouth large, with canine teeth; scales deciduous or wanting .......... CHAULIODONTIDE,
AA. Back without adipose fin.

B. Dorsal fin single, made up of rays, and not preceded by a series of free spines or followed by finlets.

C. Tail evidently strongly heterocercal; scales ganoid; no gular plate; dorsal finshort................. LEPISOSTEIDE.
CC. Tail not evidently heterocercal.

D. Tail tapering to a point, without caudal fin; anal fin very long, of about 200 rays; body scaly ...... HALOSAURIDA,
DD. Tail not tapering to a point; caudal fin developed.

E. Body naked.

¥. Throat with a long barbel; no caudal filament; mouth large.

G. Barbel fTee s dID 1 oee et ittt et e e bac ettt e e aaaa e STOMIATIDA.
GG. Barbel connceting throat with symphysis of Jower Jaw.........o il MALACOSTEIDA.
FF. Throat without barbel.

H. Caudal fin with a long filament; body elongate; mouth very small..........c.oooeiiiiiiiiiiiiiiinn. FISTULARIIDA,
HH. Caudal fin without filament. RONDELETIID X,
EE. Body scaly.

1. Head with a large divided luminous plate in place 0f eyes. . .oooi it ii i i iaieeneiaa e IPNOPIDE.

I1. Head with normally developed eyes.

J. Anal fin with many spines; mouth toothless, sucker-like..............o .ol LIPOGENYIDA.

JJ. Anal fin without distinct spines,

K. Pectoral fins inserted high, near axis of body; lower pharyngeals united; lateral line along side of belly,

L. Jaws each with long sharp teeth mixed with smallerones.............. ..ol EsocIDA.

LL. Jaws with small equal, conic or tricuspid teeth.

M. Lower jaw more or less produced; teeth tricuspid....... ..o iliiii i HEMIRAMPHIDE,
MM. Lower jaw a little produced; teeth coniec; pectoral elongate, forming an organ of flight................ EXOCETIDA,
KK. Pectoral fins inserted below axis of body; lower pharyngeals separate, .

N. Phosphorescent spots present; teeth unequal ... oot CHAULIODONTID A,
NN, Phosphorescent spots none. ,

O. Head scaly, more or less.

P, Maxillaries connate with premaxillaries; Jawslong ... SYNODONTID A,
PP. Maxillaries distinct; upper jaw protractile, its margin formed by premaxillaries alone; no lateral line . PaciLiipa.

Q.

R.

RR,

]

. Head naked.

Dorsal fin inserted more or less before anal (rarely slightly behind it); shore fishes or river fishes, usually silvery
in coloration and with skeleton firm; air-bladder well developed.

Gular plate present, between branches of lower jaw; mouth large; teeth present, all pointed; axillary scales and
Sheaths JATZe. .oor i iianiseeraiiecienananns e aesreteantsanroanasenrrestetranenenanareeaanann ELOPIDE,

Gular plate none.

. Lateral line well developed; mouth small, horizontal; posterior part of tongue and roof of mouth covered with

coarse-paved teeth. . ..o i et ALBULIDE,

. Lateral line wanting; no gular plate.

. Mouth moderate, terminal, the maxillary of about 3 pieces; stomach not gizzard-like ..
. Mouth subinferior, very large, below a tapering, pig-like snout; maxillary very long .............. ENGRAULIDIDZE.
. Dorsal fin posterior, opposite anal; deep-sea fishes, of loose organization; mostly blackish in color; mouth small,

..CLUPEID A%

with small pointed teeth; air-bladder wanting.......c.ooiiiiioriiiiiiie e reiaeeenens ALEPOCEPHALIDE,

1 The lancelets, sharks, and rays are not included in this key.
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Dorsal fin single, preceded by free spines. Body scaly; SNOUt tuUDUIAT. . .veererennneeereanneeaneannns AULOSTOMID .
Dorsal fin composed of free spines; ventrals with 1 or 2 spines each; body clongate................ NOTACANTHIDE.
Dorsal fins 2, the anterior of spines only, the posterior chiefiy of soft rays.

Pectoral fin with 5 to 8 lowermost rays detached and fllAIENtOUS. .. .vovneeeeenneeeneireeererenrearenes POLYNEMIDA.
Pectoral fin entire.

Teeth strong, unequal; 18teral 1iNe PIeSENT . ..veeunnnei it ettt re et eeee e eaae e eannnnn SPHYRZANIDE.
Teeth small or wanting; lateral line obsolete, ‘

Dorsal spines 4, StoUt; ANAL SPINEE 8. ...ttt ettt et e ettt e e e e eeaee s MUGILIDA.
Dorsal spines 4 to 8, slender; anal spine single.............. et et matara ettt naa e aeraaan aaraaa, ATHERINIDZE.

II.—VgnrraL Fing Present, THORACIC OR SUBIUGULAR, NUMBER or Ravs DEFINITELY I 5,

A,
B,
C.
Cc.

Gill-openings in front of the pectoral fins,

Body more or less scaly or armed with bony plates.

Ventral fins completely united; gill-membranes joined to the xsthmm, nolateral line............ooll. GOBIIDA.
Ventral fins separate,

D. Suborbital with a bony stay, which extends across the cheek to or toward the preopercle; cheeks sometimes

- entirely mailed.

E. Pectora) fin with 8 lower rays detached and free; head bony .. N Cereeerariaes TRIGLIDX.
EE. Pectoral fin with 2 lower rays detached and free; Body mMailed......oouiiiaineenniiinieannieinnnnnns PERISTEDIIDE,
EEE. Pectoral fin entire; slit behind fourth gill small or wanting.
F. Dorsal spines4; lips fringed; eyes superior.................. P . . .URANOSCOPID &.
FF. Dorsal'spines 8 to 17; anal spines 8; body scaly...... F RN erereannd e et eaea e erananaan SCORPENIDE.
DD. Suborbital stay wanting; cheeks not mailed.

G. Spinousdorsal transformed into a sucking disk on top of head, composed of 8 to 30 transverse plates. . ECHENEIDIDAE,

GG. Spinous dorsal (If present) not transformed into o sucking disk.
H. Dorsal spines all or nearly all disconnected from each other,
L. Body elongate, spindle-shaped . ..occeeeeireurereereenreraerarerreneneionn N RACHYCENTRIDE,
II. Body oblong or ovate, compressed.
J. Caudal peduncle very slender, the fin widely forked; preoperele enire ..c.oveeeviienereriioneneeeennn. CARANGIDA.
JJ. Caudal peduncle stoutish, the fin little forked. Gill-membranes broadly united to isthmus ............ EPHIPPIDA.
HH. Dorsal spines (if present) all, or most of them, connected by membrane. . .
K. Pectoral fin with 4 to 9 lowermost rays detached and filiform ......... S Y POLYNEMIDE,
KK. Pectoral fin entire. :
L. Dorsal and anal each with 1 or more detached finlets.
M. Anal preceded by 2 free spines....... ereeceecnerenanens eeraeneeans [ et eiaeatnaceerareneraacaaas CARANGIDE,
MM. Anal not preceded by 2 free spines.
N. Candal peduncle keeled........uecevareirnananann bt ee s esmenseeas e et st iats e aran it iiaaaas SCOMBRIDAE.
NN. Caudal peduncle 0L KEE1eA «. . uureerenrerenstrneenteiesessintnssrsnsnascnnenens rrieaereaiaeiaaa, GEMPYLIDX.
LL. Dorsal and anal without finlets.
O. Lateral line armed posteriorly with a series of keeled plates; 2 free anal spines; gill-membranes frec from isthmus.
CARANGIDA,
00. Lateral line armed posteriorly with a sharp, movable, lancet-like spine, or wlth a few bony tubereles; scalessmall,
rough; gill-membranes adherent to isthmus........coooiiiiiiiiiiiiiiiiiiion, . TEUTHIDID X,
000. Lateral line unarmed.
P. Throat with 2 long barbels (placed just behind chin); dorsal ANB 2. ciiii e MULLIDAE.
PP, Throat without long barbels, i
Q. Anal fin preceded by 2 free spines (these obsolete in very old, joined by membrane in very young)..... CARANGIDE,

- Anal fin not preceded by free spines.

R. Nostril single on each side; lateralline interrupted; lower pharyngeals united.

A (T T Y TS eeerereaanaes POMACENTRIDXE,
SS. Analspines3 to 11, Fresh-water fISRes. ....veeeveaeeeraeaurensresraeens PRI o CICHLIDZE.
RR. Nostril double on each side.

T. Lateral line extending to tip of middle rays of caudal.

U. Anal spines 3, the second strong.

V. Dorsal fins 2, separate; body elongate ...v.eveeeeeiaeeeireenanas SN CENTROPOMID X,
VYV, Dorsal fin continuous. .......oevuereeeeeensnnn.. HAMULIDA.
UU. Analspines 1 or2, the second 1Inrge oF SIMAN .veeernenenraeeeeneesennnn B N SCIANIDA.
'I'T. Lateral line not extending beyond base of caudal fin.

Yy
XX.

Ww,
Z.

a,
aq,

. Gi114 8.5, the slit behind the last very small or wanting. )
. Mouth not vertical, lips not fringed; dorsal fin continuous, spines 8 to 18; scales eycloid; lower pharyngeals united..

Teeth in each side of cach jaw united, forming 8 80rt 0f DEAK ... ivvvennimairin i aiae i ienaa e SCARIDE.

Teeth distinet or nearly so, the anterior usually more or less canine LABRIDA,

Mouth nearly vertical, the lips with fleshy fringes; dorsal divided, the spinous part short, of about 4 spines; lower
PharynNgealS SCPATALE . oo uve s iir it ireiiseestiintaasasasecasassssnsanssannresasonsssnssssnssenrnn URANOSCOPIDE,

Gills 4, a long slit behind the fourth.

Teeth setiform, like the teeth of a brush; body ¢levated, longer than deep, the soft fins completely scaled.

Dorsal fin continuous..... verans h ettt ieern it eerecatistiaanainata et CHATODONTIDZE,

Dorsal fin divided........... ettt e e et e e e ettt et e eastasiaa e tenaesianrrearanaaatn EPHIPPIDE.




s e

ZZ.

S

bb.

o

o

ce.
dd.

&

1

. Anal fin much longer than dorsal; body much compressed, the belly prominent................... -PEMPHERIDID X,

ag.
h.

hh.
{. Spinous dorsal of 2 or 3 short spines only; anal without spines; scales small, smooth................... SERRANIDE,
il. Spinous dorsal, if present, not agabove.
j. Dorsal fin continuous, the spines few, slender; maxillay usually with an enlarged tooth behind; nape sometimes
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. Dorsal spines 3 or 4, the fin not divided.

. Body scaleless, smooth or armed with tubercles, prickles, or scattered bony plates,

. Breast with a sucking disk; gill-membrane frec from the isthmus; no spinous dorqnl .................. GOBIESOCID A,
. Breast without sucking disk.

. Gill-membranes broadly attached to the isthmus. .

. Ventrals completely United . ... ottt GOBIIDA.
. Ventraly widely separated; body depressed; preopercle with a strong spine
. Gill-membranes nearly or quite free from the Isthmus,
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Tecth not setiform.

Body deeper than long, covered with rough scales; dorsal spines 8; anal spines 8; soft fins very long....CAPROIDE.
Body longer than deep.

Gill-membranes broadly joined to isthmus; body long and low; nolateral line.........cocoviiiiamamannns GOBIIDE,
Gill-membranes free from isthmus or very nearly so. .

Premaxillaries excessively protractile, their basal process very long, in a groove at top ot‘ cranium,
Teeth small; scales large, silvery; Spines SErONE. ... i i i ciieaaae GERRIDX,
Teeth none; spinesslender ... ..o ittt . MZENIDA,

Premaxillaries moderately protractile or not protractile.

Lateral line incomplete or interrupted, running close to dorsal fin; dorsal spines very slender, continuous with the
soft rays; body low, covered with small scales; anal fin very long QPISTHOGNATHIDZE.

Lateral line, if present, not as above.

Anal fin not much, if any, longer than dorsal.

Pseudobranchize wanting or covered by skin; dorsal fin of soft rays, only beginning as a crest on the head; caudal
widely forked. Pelagicfishes . ... oo i e CORYPHANIDA.

Pseudobranchiz developed. .

with an adipose appendage; anal fin long, even. ... ... . . iiiiiiiiiiiiieeaaa MALACANTHIDE,

4. Dorsal fin continuous or divided, not as above.
. Perch-like fishes, the caudal peduncle not very slender, the scales well developed, ctenoid or cycloid; the dorsal

with distinct spines; the anal with at least 1 spine, its soft rays usually few.

Maxillary not sheathed by the preorbital, or only partially covered by the edge of the latter; ventral with its
accessory scale very small or wanting; pectoral without accessory scale; sheath at base of spinous dorsal little
developed; vomer usually with teeth; operele usually ending in a spine.

Precaudal vertebrae with transverse processes from the third or fourth to the last; ribs all but the 1ast 1 to 4 sessile,
inserted on the centra behind the transverse processes; anal spines 3; species silvery in color, the dorsal deeply
notched, with 10 gpines; vertebroe 104+15=20. .. .o ieireerinenratiiacinaaiancuencrcasonersmnesnnans KuHLnDAE,

Precaudal vertebree normal, anteriorly without transverse processes; all or most of, the ribs inserted on the trans-
verse processes when thesé are developed.

. Anal spines 2, rarely 3; vertebree 24 or 25; dorsal fin divided. Marine fishes..................0 *..CHEILODIPTERIDE.
. Anal spines 3, never 2 nor 1; dorsal fin continuous or divided; vertebrze 24 to 35.

.. Vomer, and usually palatines also, with teeth.

. Anal fin shorter than dorsal; head not everywhere covered with rough scales; postocular part of head not

shortened SERRANIDE.
. Anal fin searcely shorter than dorsal and similar to it; head and body everywhere covered with rough scales;
body deep, compressed, the posterior part of head shortened..............cocoiiiiiiiiiiianae. .PRIACANTHID A,
. Vomer witheut tecth; dorsal fin continuous; body deep, compressed.........oloeniiiiiiiiiiiiiiaanennes LOBOTIDE.

. Maxillary slipping for most of its length under the edge of the preorbital, which forms a more or less distinct

sheath; ventrals with an accessory scale; opercle without spines; maxillary without supplemental bone; anal
spines 3, rarely 2.

. Fishes carnivorous; intestine of moderate length; teeth in jaws not all incisor-like; vertebra: usually 24 or 25,

. Vomer with teeth, these sometimes very small; maxillary 1ong ... oooceiiiaimii i iiiiieeanaansaaan LUTIANID A,
. Vomer without teeth; palatines and tongue toothless.

. Tecth on sides of jaws not'molar; maxillaries formed essentially as in the Serranida; preopercie mostly serrate.

HEMULIDE.

Teeth on sides of jaws molar; maxillaries peculiar in form and in articulation; anterior teeth conical or else more

or less ineisor-like; preopercle entire. . ..o rin it iira ettt i ar ittt cireacirraaas SPARIDA.

Fishes herbivorous; intestinal canal elongate; anterior teeth in jaws incisor-like; no molars or canines; premaxil-

Iaries moderately Protractile. ... ..ottt it eianarne et it aer e KYPHOSIDE.

Mackerel-like fishes, with the caudal peduncle usually very slender, the fin widely forked, the scales various,
usually not ctenoid; the dorsal spines various; anal fin long.

. Scales firm, linear, parchment-like; body compressed; bones of head rough; dorsal spines few; mouth small,

. GRAMMICOLEPIDID A.

. Scales not linear, mostly cycloid.

. Dorsal fin very long, all the rays soft; skeleton 80fb ... cueiiuiiraninirirorneariraiiiencseteecaanns aenan ICOSTEIDX.

.
kX

Dorsal fin with 3 or more spines.

Dorsal fin divided, the spines 6 to 12 in number,
w. Scales weak, cycloid; Jaws WithoUD CANINES. (.. v.ieneoreiiertaiaieasiotiie et eesttietaeaeerencneenaes NOMEIDE.
Scales firm, each with a median ridge; no canines ................. deeeestecneaietieaiae e riaiaaeees STEINEGERIID .

CALLIONYMIDA,
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F. Anal preceded by 2 free spines (these lost with age; connected by membranes in the very young) ....CARANGIDA.
FF. Anal without free spines.

G. Dorsal and anal fins f0l1oWed DYMNIES ... . cenn e erneinn e aneeeenennaneaaneaennerenneannnaanaans SCOMBRIDE.
G@G. Dorsal and anal without finlets; mouth very large, nearly horizontal, the teeth sharp; no pseudobranchis.
CHIASMODONTIDE.

AA, Gill-openings smal}, behind, above, or below the pectoral fins, which are more or less pediculate.
H. Gill-openings in or behind upper axil of pectoral; mouth SMAll.........eveeeneennrnrenneennennanns OGCOCEPHALID A,
HH, Gill-openings in or behind lower axil of pectoral; mouth large.
1. Head compressed; no pseudobranchise ANTENNARIIDA.
II. Head depressed; psetudobIANCHI PreSENL . ..cv.unenee ittt sa it tiaaratsetenannnas +...LOPHIIDX.

III.—VenTrAL Fins PrESENT, THORACIC OR JUGULAR, NUMBER oF RAYS Not DERINITELY I, 5.

A. Eyes unsymmetrical, both on the same side of head,

B. Eyes large, well separated; edge of preopercle usually evident ..........ceeevenvnneenuennnennennnn. PLEURONECTIDX,
BB. Eyes small, very close together; edge of preopercle hidden by skin; mouth verysmall .................... SOLEIDA,
AA, Eyes symmetrical, one on each side of the head.

C. Ventral fin with or without spine, the number of soft rays more than 5.

D. Caudal fin wanting; scales ) £ BT R MACROURIDXE.
DD. Caudal fin well developed. ‘
E. Ventral rays about 15; dorsal fin single, elevated ......ooiiiiiiiiiiiii it teeeemcanracananaan LAMPRIDIDE,
EE. Ventral rays 1,6 to 1,10; dorsal with spines.
F. Chin with two long barbels behind symphysis; dorsal continuous, with 5 spines ........ccceeevvnnenn POLYMIXIIDAE.
FP. Chin without barbels.
G. Dorsal fin divided, the anterior part of & single slender spine; ventrals elongate................. BREGMACEROTIDE.
GG. Dorsal fin divided, the anterior part of many spines, .
H. Body covered with firm serrated scales; anal spines 4; dorsal spines not elevated..... R HOLOCENTRIDE,
HH. Body nakea or covered with small scales, besides bony plates or warts .

GGG, Dorsal fin CONINTOUS, L8 SPINES 210 8. . vvvnernrnrnsnmnenrneneneremneasnensseanrneeennsnnesennenrnensnnes
CC. Ventral fin with or without spine, the number of soft rays fewer than 5.

1. Gill-opening before the pectoral fin.

J. Anal fin present; caudal fin not directed upward. .

K. Upper jaw not prolonged into a sword. . ’

L. Dorsal fin with some spines or simple rays.

M. Dorsal fin without soft rays, composed of spines only................. resecannan rreteserereneacann «.-.BLENNIIDX,

MM. Dorsal fin with soft rays anteriorly, with spines posteriorly; gill-membranes joined to isthmus.......... ZOARCIDE.
MMM, Dorsal fin of spines anteriorly, with soft rays posteriorly.
N. Suborbital with a bony stay, extending across cheek, to or toward preopercle, the cheek sometimes entirely covered
with a coat of mail ....... eeeeeriesereranens Moo eatcetetntasarsetestenneuotnstrenttanennarns CEPHALACANTHIDE,
NN. Suborbital without bony stay. :

O. Dorsal spines 2 to 4 only; head very broad, depressed; gills 8; gill-membranes broadly united to the isthmus.

P, Ventrals each a strong spine; teeth incisor-like; scales shagreen-like......c.eveveneeeeinnsavennnnnns TRIACANTHIDAE.
PP. Ventrals not reduced each to & 8ingle 8pine....ceveeeenrereeneren feeaaeetaaaareerearaeateesnnannas BATRACHOIDIDA.
00. Dorsal spines numerous; gills 4. .

Q. Gill-membranes separate, free from the isthmus,

R. Body greatly elongate; lower jaw with a slit at base to permit free motion; lips not fringed.

8. Soft dorsal and anal with a distinct lobe anteriorly, distinet from spinous part. g reserenaaesasannen GEMPYLIDE,
88. Soft dorsal and anal without anterior lobe, continuous with Spinous PATt....ceeeeeeeeveenivennnenn. LEPIDOPODID A,
RR. Body moderately elongate; operclesand lips fringed; eyes superior . «.DACTYLOSCOPID A,
QQ. Gill-membranes broadly united, attached to the isthmusornot........ccceovvveiiiiian.s evereneeinan .BLENNIIDX.
LL. Dorsal fins of soft rays only.
T. Breast with a large sucking disk between ventral fllS......eereeeneeeeracrenneennnannnns heveennaneaes GOBIESOCIDA.
TT. Breast without sucking disk. .
U. Lateral line and base of dorsal beset with prickles; skeleton very soft; body compressed. ....... vevve. JCOSTEIDE,

UU. Lateral line unarmed.
V. Tail isocercal, the vertebral column pointed behind, the last vertebra very small; hypercoracoid not perforate; no

pseudobranchize.
W. Candal fin Present ......eeeuenenenreeeneacnveenennanes e eeeteseeeseseseeneeaeeatiecaeteriantentannannn GADIDE.
WW, CRuAR] fIN WANHDE. o .o oo eememneennnnnreraeremmmnnnnnnnraseneaens et eaeeeieeeeeaaneaaas reeean MACROURIDX.
VV. Tail not fsocercal, truncate at base of caudal; hypercoracoid perforate.
X. Gill-membranes joined to the isthmus; pseudobranchiee present........oeeieniiiiieiaiiiiiaieriiienianns ZOARCIDZE.

XX. Gill-membranes free from the isthmus.

Y. Ventral fins inserted below or before the eyes; pseudobranchiee generally well developed .. ..OPHIDIIDE.

YY. Ventral fins inserted below shoulder-girdle; no pseudobranchise...................iieaan, ...BROTULIDA.
K. Upper jaw prolonged into a bony sword; dorsal fin long and high; size large ..... feeramenacaraenen, ISTIOPHORIDX,
JJ. Anal fin wanting; caudal fin distorted or directed upward; body ribbon-like; ventral fins each of a few slender

rays...... Neessessesannasassusensatasntacernrstsacntosannnn A tesareasesaranenn teineecenaenns .TRACHYPTERIDE.

‘I Gill-opening behind the pectoral fin.
Z. Gill-opening above and behind pectoral; month small, low..... eteereeeienan e erereeaees ~-+.OGCOCEPHALIDE.
2z, Gill-opening belpw and behind pectoral; mouth large, nearly vertical............ e, ANTENNARIIDA,
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IV.—VenTRAL FIiNs WHOLLY WANTING,

. Premaxillary and maxillary wanting or grown fast to palatines; body greatly elongate, eel-shaped, gili-openings

restricted to the sides; scales minute or wanting; scapular arch not attached to the skull. Eels.
Gill-openings well developed, leading to large interbranchial slits; tongue present; opercles and pranchial bones
well developed; scapular arch present.

. Skin covered with rudimentary embedded scales, usually linear in form, arranged in smail groups, and placed

obliquely at right angles to those of the neighboring groups; pectorals and vertical fins well developed, the
latter confluent about the tail; lateral line present; posterior nostril in front of eyes; tongue with its margins
8 ANGUILLIDX.

Seales wholly wanting; eggs (so far as known) of moderate size, much as in ordinary fishes.

. Tip of tail with a more or less distinct fin, dorsal and anal fins confluent around it; tail sometimes ending in a

long filament; coloration almost always plain, brownish, blackish, or silyery, the fins often black-margined.
Posterior nostril without tube, situated entirely above the upper lip.
Tongue broad, largely free anteriorly and on sides; vomerine teeth moderate.

. Pectoral fing well developed; body not excessively elongate; lower jaw not projecting; anterior nostril remote

B340) 4 = LEPTOCEPHALIDA.

. Tongue narrow, adnate to the floor of the mouth or only the tip slightly free; vomerine teceth well developed,

sometimes enlarged.

. Jaws not attenuate and recurved at tip; gill-openings well separated; anterior nostril remote from eye.

. Pectoral fin small or Wanting ....ooueiairiiiiiiiii it i ie ittt tr e et raeae esessess MORINGUIDE.
. Pectoml fin well developed, skin thick; skeleton firm; snout moderate; tail not ending in a filiform tip.

MURENESOCIDAE.
Jawslong and slender, tapering to a point, recurved at tip; nostrils large, both pairs close in front of eye; gill-
openings convergent forward, separate or confluent; pectorals and vertic 1 fins well developed; membranes

of fins thin, not enveloping the rays; skeleton well developed, Deep-sea eels ......cveeveo.... NEMICHTHYIDA,
Posterior nostril close to the edge of the upper lip; tongue more or less fully adnate t¢ ihe floor of the mouth;
teeth subequRal ...t eea e ceessavesarantisneianncine MYRIDX,

Tip of tail without rays, projecting beyond the dorsal and anal fins (not filiform); posterior nostril on the edge of
the upper lip; anterior nostril near tip of snout, usually in a small tube; tongue usually adnate to the floor of
the mouth; coloration frequently variegated........cooeiiiiiiiiiiiiiiiiiiiiiiiiriineeanan.., .. OPHICHTHYIDE

Gill-openings small, roundish, leading to restricted interbranchial slits; tongue wa.nting, pectoral fins (typically)
wanting; opercies feebly developed; fourth gill-arch modified, strengthened, and supporting pharyngeal jaws,

MURANIDA,
Premaxillary and maxillary present, often immovably united to rest of eranium.
. Gill-openings united in a single slit below throat; no pectoral fins; body eel-shaped............... SYMBRANCHIDAE.
Gill-openings not united in a longitudinal slit.
Body eel-shaped, ending in o long filament, longer than rest of body; no anal or caudal fin ., .... STYLEPHORIDE.

. Body not truly ¢el-shaped.
. Gill-membranes broadly united to the isthmus, restrictmg the gill-openings to the sides.

M. Snout tubular, bearing the short, toothless mouth at the end; body mailed ...............cco... SYNGNATHIDE,
MM. Snout not tubular.

N. Dorsal fin single, of spines or undivided rays only BLENNIIDA.
NN. Dorsal fins 2, the anterior of spines, the posterior of soft rays; body short and deep.

0, Spinous dorsal of 2 or 3 spines; scales rather large, rough or bony.....covvviiiiiiiiiienns coviiiiioa BALISTIDE.
Q0. Spinous dorsal of 1 or 2 spines; scales minute, rough, forming a velvety covering ...... .......... MONACANTHIDE,

NNN. Dorsal fin ¢continuous, of ;oft rays only.

P. Teeth in each jaw confluent into 1.

Q. Body compressed, rough................. b et n e ueetmeavanacenereseratban et eaaa e bea ettt aaaananean MoLIDE,
QQ. Body not compressed, SPINONS. . ...ttt ittt iii i sa et irirra e st aianaaas DIODONTIDE.
PP, Teeth in each jaw confluent into 2.

R. Back broadly rounded .....c..oiiuieiiiiniiiiiiiiiiiiiiiia it e cia e as renenesanrea et aaeas TETRAODONTID A,
RR. Back with a sharp median ridge ... CANTHIGABTERIDA,

PPP. Teeth separate; body enveloped In 8 DONY DOX..euuuiiireiiiiiiiiiiiireriainiitinssnasnsrerreeneennnas OSTRACIIDE,
. LL. Gill-membranes free from the isthmus. )

8. Vent at the throat; vertical fins confluent; body elongate, almost eel-shaped...................... FIERASFERIDE,
88, Vent posterior, not at the throat.

T. Caudal fin wanting; body naked, greatly elongate ...............c.ouae.. teveseareitaerat et areaaan TRICHIURIDE,
TT, Caudal fin present.

U. Upper jaw prolonged into a sword; size Very 18rge .....covveviiiieiinnnnaenns cemtemnentneeiararireanae XIPHIIDX.
UU. Upper jaw not prolonged into a sword.

V. Belly with a series of bony scutes along its edge; body much oompresqed ........... crearetrerarannanean CLUPEIDA.
VV. Belly notarmed with scutes. .

W. Body ovate, much compressed.

X. Scales small, ¢ycloid, BIIVEIY . ..veereveeraruruaiaeeesciearenernesacnasncsasniennn e ieiieierieaeaua, STROMATEID X,
XX, Scales wanting, caudal peduncle very slender . ICOSTEIDE.

WW. Body oblong or elongate, much longer than deep; gill-membranes broadly unlt/ed teeth presem dorsal fin of

spines only, or the posterior half of soft rays, the anterior of spines.......... teeesesenneiaunen ..... BLENNIIDE.
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DESCRIPTIVE LIST OF FISHES KNOWN FROM PORT(O RICO.

Family 1. BRANCHIOSTOMIDA. The Lancelets.

Body elongate, lanceolate, compressed, naked, colorless; fins represented by a low fold extending
along back, with usually a rudimentary fold below, which passes by vent to the abdominal pore.
Mouth inferior, appearing as a longitudinal fissure, surrounded by conspicuous, rather stiff, cirri. Eye
rudimentary. Liver reduced to a blind sac of the simple intestine.

Small, translucent creatures found embedded in sand on warm coasts throughout the world.
Eight species are now recognized, referable to two or three genera, all very similar in appearance and
habits, The numbers of the muscular impressions furnish the only characters thus far known by
Wwhich the species can be distingnished.

a. Gonads (reproductive structures) present on both sides of the median line; anal fin present, with traces of fin-rays;

10 CAUARL PIOCEBS + v eieenereennacnesssionecsaesasesnessorsnmsensessennenasnsassnnssasannsssns BRANCHIOSTOMA, 1
oa. Gonads present on right side only; anal fin without fin-rays or successive fin-ray chambers; a .ong caudal process
or tafl, about aslong ashead....co.ocviiriiiiiniiiinnveecsecrcnceas teervessnrearssnescnsoentannn ASYMMETRON.2

Genus 1. BRANCHIOSTOMA Costa. Amphioxus.

Lancelets with the gonads present on both sides of median line. Anal fin present, with traces
of rays, Vertebral column not produced backward into a caudal process.

Six or seven species recognized, found in warm seas, usually huried in sand flats at no great depth.
Y?l‘y tenacious of life and enduring considerable muftilation: Of the three American species, only one
18 known from Porto Rico.

a. Myocommata or muscular bands 58 to 64.

b. Myocommata behind vent 11 to 13, the formula usually 85+14412==61........... Sieeeiessasesnsenerraans lanceolatum
bb. Myocommata behind vent 7 to 10, the formula Usually 35+1449=58 . . vvrurinnvresunnenremnnnranrennnnnn caribseum, 1

F1a. 1.—Branchiostoma caribazwm.

1. Branchiostoma caribsum Sundevall. - West Indian Lancelet.

Muscular bands (myocommata) usually 35 4-14 4 9==58; gonads 22 to 26 on each side; tail
short; extremities attenuate. Usual length 1.75 inches. .

In shallow waters, buried in the sand, from Beaufort, N. C., to the mouth of the La Plata;
abundant off the Carolina coast and in localities in Florida (Port Tampa}, Jamaica, Brazil, etc.

_ Inthe white coral sand at the east end of theisland of Porto Rico, at a depth of 10 to 15 fathoms,
thig interesting little species was fairly abundant. About 40 specimens were obtained at stations 6084,
60gg, 6087, 6093, and 6097, mostly at station 6084. The first four of these stations are between Vieques
and Culebra islands and the last is off Hucares about 5 miles. The bottom at all was of live coral and
,Whibe sand. One specimen (station 6086) was obtained in the dredge, while all the others were caught
In the tangle. In many cases the lancélets were still alive when picked out from the meshes of the
tangle, though they had been subjected to considerable rough treatment. The majority do not exceed
0 inch in length, and the largest is but 1.25 inches long. These are considerably smaller than the
Rumerous individuals collected by the Fish Hawk off Port Tampa, Fla.,in 1898.

Branchiostoma caribewm Sundevall, §lfers, Vet. Akad. Forhandl., 12,1853, S8t. Thomas; Jordan & Evermann, Fishes of
North and Middle America, 3, 189.

Genus 2. ASYMMETRON Andrews.

Gonads, or reproductive structures, developed on the right side only. Anal fin without fin rays
Or suceessive fin-ray chambers. A long caudal process. Otherwise as in Branchiostoma. One species.
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2. Asymmetron lucayanum Andrews. Bahama Lancelet.

Right metapleuron continuous with median ventral (anal) fin, which passes to right of anus.
Preoral hood extensive, the cirri united by the membrane throughout greater part of their length, and
smooth, without sensory papillee. Gonads on the right, 29, extending from fifteenth to forty-third
myotomes inclusive. Myotome formula 44+9+13=66. Length }inch. Adultand young swimming
at surface in the evening in June and July at Bemini and Nassau, Bahamas; also taken buried in
calcareous gand. (Andrews.) Three specimens, somewhat lessthan 0.75 inches in length, taken in the
dredge and tangle at Fish Hawk stations 6086 and 6093, off Culebra, in 14.75 and 15 fathoms respectively,
and 6097, off Humacao, in 10 fathoms. These are decidedly larger than specimens in the U. S, National
Museum collected by Dr. Andrews.

Asymmetron lucayanum Andrews, Studies Biol. Lab. Johns Hopkins Univ., V, 237, 1893, Bemini, Bahamas; Jordan &
Evermann, 1. c¢., 4, 1896.

Family II. GINGLYMOSTOMIDAZ. The Nurse Sharks.

. Large sharks with general characters of Seylliorhinidz, but with tail very long and more or less
abruptly bent upward at its base, as in the Galeide. First dorsal above or behind ventrals, the second
opposite or rather before anal; eyes very small, with small spiracles behind them; nostrils confluent with
mouth; nasal valves on both sides forming a quadrangular flap in front of mouth, each being provided
with a free cylindrical cirrus; an upper and lower lip, the latter not extending across symphysis;
fourth and fifth gill-openings close together.

Large sharks of the warm seas; genera 3, species about 5.

Genus 3. GINGLYMOSTOMA Miiller & Henle.

Characters of the genus included above.

FiG. 2.—@Ginglymostoma cirratum.

3. Ginglymostoma cirratum (Gmelin). Nurse Shark; “Gata.”’

Head obtuse, depressed; nasal cirrus reaching lower lip; angles of fins obtusely rounded; tail
forming nearly one-third of total length skin very thick; uniform brownish, the young with small,
scattered, round black spots.

A large shark of the warmer parts of the Western Hemisphere, abundant about coral reefs in the
West Indies and on the west coast of Mexico, and occasionally on our .South Atlantic coast. Length
6 to 10 feet. Not seen by us in Porto Rico, but included on the authority of Professor Poey.

Squalus cirratus Gmelin, Syst. Nat., 1, 1492, 1788, American Seas; after Broussonet.

Squalus punctatus Bloch & Schneider, Syst. 1chth,, 134, 1801, Cuba; after Gata Hispanas of Parra.

Squalus punctulatus Bloch & Schneider, 1. c., 549, 1801, Cayenne; after Squale pointille of Lacépdde.

Squalus argus Bancroft, Zool, Jour., V, 82, 1832-1834, West Indies.

Ginglymostoma fulvum Poey, Memorias, II, 842, 1861, Havnnn, Poey, Fauna Puerto-Riquefia, 349, 1881; 8tahl, Fauna de
Puerto Rico, 81 and 167, 18%3.

Qinglymoste 1 caboverdianus Capello, Jour. Sci. Phys. Lisb. 1867, 167, Cape Verde.

Ginglymostoma cirratum, Jordan & Evermann, L c., 26, 1896.
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Family I1I. GALEIDZE. The Requiem Sharks.

Sharks with two dorsal fins, first short and high, entirely before ventrals; second comparatively
small, opposite anal; no spines; gill-openings moderate, the last above base of pectoral; tail more or
less bent upward from base of caudal fin; sides of tail not keeled; eyes with nictitating membranes;
head not hammer-shaped, the snout being longitudinally produced, as usual among sharks. bplracles
Small or obsolete. Ovoviviparous. .

A large family of 20 or more genera and about 60 species; found in all seas. The species are often
closely related and difficult of determination. Of 11 genera recognized by Jordan & Evermann as
Occurring in American waters, only one ig a8 yet known from Porto Rico.

GALEING:
) @. Teeth flat and paved, without cusps or ridges; spiracles present; no pit at root of tail; iabial folds well developed.
b. Embryo not attached to uterus by a placenta; tecth very blunt ....cc.oiveeiiiiereaneeenainnnn... R MusTELYS
aa. Teeth more or less compressed, with entire or serrate sharp edges.
GALEORHININZ:

¢. 8piracles present.
d. Root of tail with conspicuous pit above; tecth all coarsely serrate, alike in both jaws and each with a deep notch
on outer margin; caudal fin with & double NOtCh..ceu.iuiit ittt iirieeaciaaae GALEOCERDO
CARCHARMININZ: .
cc. Spiracles obsolete; lower teeth narrower than upper teeth.
€. Angle of mouth without groove or with merely a slight depression, which does not extend along either jaw,
J. First dorsal inserted anteriorly, nearer ventrals than pectorals; embryo (so far as known) attached to uterus by a

placenta,
g. Teeth all serrate more or less, often entire in the very young. ...oc.oveeioioiiiniiiiiinnieanan CARCHARHINUS, 4
gg9. Teeth of upper jaw serrate at base only; lower teeth entire, erect...........cocvveveennn... eemanarenan HYPOPRION
99g. Teeth all entire at all ages, and Nearly all eTect ....cou.viuiiien i iiimer it iiitensniraae e APRIONODON

¢e. Angle of mouth provided with a more or less distinct groove which extends a]ong one or both ]a.ws teeth entire,
or very nearly 8o, more or less obliguely placed, their points turned away from median line;. embryo (so far as
known) with a placenta.....coceniiarireaaiininiiiiiicincanns Betematieeseseteitonattaeirarasasenns SCOLIODON

Genuws 4. CARCHARHINUS Blainville,

Body rather robust; head broad and depressed; mouth inferior, with teeth in both jaws strongly
Serrated in adult, less so or entire in young, those in upper jaw broad or narrow, those below narrow,
Straight, and nearly erect. No spiracles. First dorsal large, not far behind pectorals; pectoral falcate;
second dorsal small. Embryos attached by placenta to uterus, as in Scoliodon, Triakis, and Galeus.

Voracious sharks of the warm seas. Species very numerous and difficult of separation.

@. Teeth in both jaws distinctly serrate in adult; serrs on lower teeth smaller; upper teeth rather broad, lower teeth

P narrower; snout not very acute.
LATYPODON :

b. Upper teeth oblique, deeply notched on outer margin; lower teeth narrow, searcely or not notched.
¢. Pectoral very large, 3 times as long as broad, falciform, extending beyond base of first dorsal; color blue-
gray ..... e obscurus

cc. Pectoral shorter, not § tlmes as long as broad, extending little if any beyond base of first dorsal.

d. Length of snout from mouth little if any greater than width of mouth.

e. Distance from end of base of firat dorsal to ventrals less than length of base of first dorsal.

S ‘Naspl flap without sharp lobe; second dorsal and anal nearly equal; color blue-black................. Jalctformis, 4
f. Nasal flap with an acute lobe.

¢. 8nout not very short, its length from the mouth not notably less than the width of mouth; color yellowish-

DYOWIL 4 vitieaceassascanceasansacastonsaneesnassessssesenrnsanesnsssassssnasasnnnan .. acronotus
92. 8nout very short and blunt, its length from mouth but two-thirds width of mouth...........cco.oiiiiii.. pere:d
€e. Distance from end of base of first dorsal to ventrals greater than length of first dorsal; snout moderate.... remotus
. dd. Length of snout from mouth greater than width of mouth; first dorsal small............... eeeean eveennas henlei
CarcHARMINGS :
bb, Upper teeth triangular, suberect, scarcely notched on the outer margin; lower teeth similar but much narrower.
k. 8nout moderate, its length from mouth about equal to width of MOUth. ... oueiciiiriiii oL, e »muwm:

hh. Snoug very short, its length from mouth less than width of mouth.
i. Pectoral long and faleate, reaching to posterior part of base of dorsal, Anterior margin of first dorsul convex, height

of fin about equal to depth of body....evcevinviin iiiiiiiiiiiieeicnenannes cerrereeanen cvnsenes cerrranian lamiu

ii. Pectoral fin moderate, scarcely falcate, not reaching to end of base of dorsal second dorsal not larger than anal;

1 length of snout from mouth 1.5 times in breadth of mouth; upper teeth very broad .................. platyodon
80GOMPRODON ;

@d. Teeth slightly serrated, similar in form in the two jaws, narrow, claviform, constricted at base: snout rather sharp.
J. 8noug moderate, its length from mouth not greater than breadth of mouth; teeth moderate; fins cdged with
L1) £ | O, temeeseanr et et riaaeaninaan Lmbatus, b

Ji. Snout very long and narrow, its length from mouth twice distance between nostrils: teeth small, about 48 in each
JAW o ittt iseeenneecssecasssunenestnsarasseseassassssasesssnassssoneransossnuonsssnnsessnsnerssonnsnes oxyrhynchus
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4. Carcharhinus falciformis (Bibron). ‘Cuzon de Playa.”

Snout moderately prolonged and acute; nostrils without lobe; first dorsal rather backward;
gecond dorsal and anal opposite each other and of medium size; pectoral not twice as long as broad;
upper teeth with a marked reentrant angle on outer border; two pores of nape well marked.

Color, blue-black, deeper than in any other species.

Two specimens, taken on a hook off the Morro at San Juan January 13, measured as follows:

Measurements. No. 0298. No. 0299.

Ft, In. M, In.
3 4

Total length. ..ooouema it tie e 3 7
Length to base of caudal .............. ... 2 4 5

Tip of snout to first gill-opening ..._.._..........oo - N DN
Length of caudal finfrom pit...............coiiiiiiiiia, 11.5 21
Length of pectoral fin ... . ... ... i it [ 1 4
Tip of snout tomouth ... 3.5 5.5
Widthof mouth .........ooooiiiiiiii e 3 7.5
Snout to originof dorsal ......coooviiiiiiiiiiii 1 L5 2 6
Origin of dorsal to caudal pit.........ooiiiiiiiiiiiiaa.. 14 |,

No. 0299 possessed the following characters: Snout gently and narrowly rounded; first dorsal far
in advance of ventrals, its height 9 inches, its base 11 inches; pectoral falcate, inner rays little pro-
duced; second dorsal and anal opposite, equal in gize; ventrals small, claspers 10 inches long; lower
lobe of caudal about one-third length of upper, which is somewhat falcate.

Color, olivaceous, paler below.

Though we were constantly on the lookout for sharks and often had lines out trying for them,
this is the only species obtained by us in Porto Rico, and only these two specimens were seen. They
are probably more abundant at other seasons.

Carcharias falciformis Bibron,in Miller & Henle’s Plagiostomen, 47,1838, Cuba.

Squalus tiburo Poey, Memorias, 11, 331,1861, Havana.
Carcharinus falciformis, Jordan & Evermann, L. ¢., 86, 1896,

5. Carcharhinus limbatus (Miller & Henle). Cugonctia.

Snout somewhat pointed in front, rather produced, distance between its extremity and mouth
somewhat less than width of mouth; nostrils nearly midway between extremity of snout and mouth;
teeth 2522, similar in form in both jaws, erect, constricted, on a broad base, upper more distinctly
serrated than lower; gill-openings wide, at least twice as wide as the small eye. Pectorals falciform,
extending beyond end of dorsal, length of their upper margin nearly four times that of lower. First
dorsal commencing very close behind axil of pectoral; origins of second dorsal and anal opposite each
other, the bases being nearly equally long. Caudal fin long, its length equal to distance between
origing of the two dorsal fins,

Color, gray, lower side of extremity of pectoral, extremities of second dorsal and anal, and of
lower caudal lobe, black. (Giinther).

Found in tropical seas, north to Florida; numerous specimens once taken at Woods Hole, Mass. ;
common in Brazil; used as food by the very poor. Not seen by us in Porto Rico, but recorded from
there by Doctor Stahl.

Carcharias (Prionodon) limbutus Miller & Henle, Plagiostomen, 49, 1838, Martinique.
ITsogomphod lipinnis Poey, Repertorio, I, 191, pl. 4, figs. 2 and 8, 1867, Cuba.
Carcharias mulleri Steindachner, Sitzb. Akad. Wiss. Wien 1867, 356, West Indies.
Carcharias microps Lowe, Proc, Zool. Soc. 1840, 88, Madeira.

Prionodon cucuri Castlenau, Anim. Nou. Rares. Amer. Sud, Poiss., 99, 1855, Bahia,
Platypodon ? Poey, Fauna Puerto-Riqueiia, 348, 1881, .

DPlatypodon maculipinnis, Stahl, 1. c., 81 and 167, 1883,
Carcharhinus limbatus, Jordan & Evermann, 1. ¢., 40, 1896,
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Family 1V. SPHYRNIDZA. The Hammer-head Sharks.

General characteristics of the Galeida, but with the head singularly formed, kidney-shaped, or
haxnmer—shaped, from extension of its sides, the nostrils being anterior and the eyes on the sides of
the hammer; mouth crescent-shaped, under hammer; teeth of both jaws similar, oblique, each with
a notch on the outside near base; no spiracles; last gill-opening over pectoral; first dorsal and pectorals
large, the dorsal nearer pectorals than ventrals; second dorsal and anal small; a pit at root of caudal;
taudal fin with a single notch toward its tip, its lower lobe developed.

. One genus, with 5 species, inhabiting most warm seas. Large sharks, known at once by the
S8Ingular form of the head, which is not quite the same in any two species.

Genus 5. SPHYRNA Rafinesque.

Characters of the genus included above. In form of head there is a perfect gradation among the
8pecies from a narrow hammer, with the lobes three times as long as broad and deeply grooved along
th? anterior edge, to kidney shape, in which the anterior grooves are obsolete. Only one species of
this genus is known from Porto Rico.

. Nostrils near eyes.
b. Nostril with frontal groove short or obsolete; Interal extension of head moderate, so that the hiead is rather kidney-

h 3 ]
RENICEps; shaped than hammer-shaped.
P ¢. Nostril with groove obsolete; anterior and lateral margins of head confluent into & semicirele.....oveuoea. tiburo
LATYSQuALUS:
8Py {"C}iNNostril with a short groove; anterior margin of head curved, not continuous with lateral edges............... tudes
Al '

bb. Nostril with a well-developed groove, which extends along front of the hammer-shaped head, the anterior and
posterior outlines of which are nearly parallel. .. ... ittt iere e zygena, 6

6. Sphyrna zygeena (Linneus). Hammer-head Shark; “Cornuda.”’

Head truly hammer-shaped; width of head about twice its length; length of hinder margin of
hammer nearly equal to its width near eye, prolonged into a groove which runs along nearly the whole
front margin of head; first dorsal large, second quite small, smaller than anal; pectoral rather large.
00101‘, gray. A large, voracious shark, reaching a length of 15 feet or more; found in all warm seas;
OUCa§ional on our coasts from Cape Cod and from Point Concepeion southward. Not obtained by us,
but included on the authority of Professor Poey.

Squaluy zygena Linngeus, Syst. Nat., ed. X, 234, 1758, Europe; America.
Cestracion zyyana, Poey, Faunu Puerto-Riquefia, 348, 1881; Stahl, Fauna de Puerto Rico, 81 and 167, 1883,

hyrna zygena, Jordan & Evermann, 1. c., 45, 1896. .

F1G. 8.— Pristis pectinatus.

Family V. PRISTIDZ. The Saw-fishes.

ong Body clongate, depressed; pectoral fin moderate, fr01‘1t margin quite free, not extending to head;

in Ut produced into a very long, thin, flat blade, armed with series of strong tooth-like processes placed

Sockets along each edge; teeth in jaws minute, obtuse; gill-openings moderate, inferior; spiracles wide,

h }flnnd eye; nostrils inferior, no tentacles; no nictitating membrane; dorsal fins large, without spine,

first nearly opposite ventrals. Caudal well developed, bent upward, a fold along each side of tail.

A single genus, with five or more species, inhabiting warm seas on sandy shores, sometimes
88cending rivers,

‘ Genus 6. PRISTIS Latham.

Characters of genus included above.

. Rostral teeth in 18 to 20 pairs; first dorsal chiefly before ventrals; caudal with a small lower lobe........ perrotleti
%a. Rostral tecth in 24 to 32 pairy; first dorsal opposite ventrals; caudal without lower lobe pectinatus, 7
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7. Pristis pectinatus Latham. Common Saw-fish; *‘Pez Sierra.”’

First dorsal over ventrals; second dorsal scarcely smaller than first; no lower caudal lobe. Saw
with 24 to 32 pairs of teeth, the posterior farther apart than the anterior. Found in the tropical seas
north to West Indies and Florida; abundant in the Gulf of Mexico, ascending the Lower Mississippi.
The species probably reaches a length of 20 feet. Not obtained by us, but included on the authority
of Professor Poey.

The saw-fish is abundant in Indian River, Florida, where it is permanently regident. Itis held in
much dread by the commercial fishermen on account of the damage which it does by becoming
entangled in their nets. The larger ones tear or cut the nets so seriously as to render them valueless,
while the smaller ones become entangled and can only be removed with great difficulty. Those seen
in Indian River usually do not exceed 3 feet in length, the saw included, but very large ones are
occagionally taken. It is said that one caught near Eau Gallie in October, 1895, was 12.5 feet long and
weighed 425 pounds. The largest reported by fishermen were 16 or 17 feet long.

Some interesting information concerning the young of the saw-fish is recorded. Mr. F. B. Everett
says that from a large female saw-fish he took 2 number of young which swam away when placed in
the water. The “‘saws”’ were enveloped in a membrane which soon disappeared in specimens left to
dry in the sun, and the teeth became visible. Mr. Stypmann, of Stuart, Fla., took 18 or 20 young from
a saw-fish about the 1st of July. The ‘‘saws’’ were well developed, but they, like the teeth, were soft
like leather. There is some variation in the number of teethion the saw, and there is usually one more
tooth on one gide than on the other. From a large number counted it appears that the usual numbers
are 25 and 26, respectively.

Another species of saw-fish (Pristis perrotieti Valenciennes) was described in 1838 from the Senegal
River, on the west coast of Africa. This is said to occur in the West Indies, and the saw-fish from the
Pacific coast of America north to Mazatlan has been identified with it. The Pacific coast species,
however, is now regarded as distinct, and has been named Pristis zephs Jreus Jordan & Starks. No
direct comparison has been made between specimens from the west coast of Africa and the West
Indies, and it may be that there is but the one species in the West Indies.

Pristis pectinatus Latham, Trans, Linn. 8oc., II, 278, 1794, “in the ocean’’; Poey, Fauna Puerto-Riquefia, 349, 1881;
Stahl, 1. c., 81 and 167, 1881; Jordan & Evermann, 1. c., 60, 1896.

Prigtis granulosa Bloch & Schneider, 8yst. Ichth., 352, 1801, Havana; after Parra.

Pristis mississippiensis Rafinesque, Ichth, Ohi., 80, 1820, Lower Mississippi River.

Pristis megalodon Duméril, Elasmobranches, 476, pl. 9, fig. 4, 1870, Cayenne,
Pristis acutirostris Duméril, 1. c., 479, 1870, Martinique.

Family VI. DASYATIDZ. The Sting Rays.

Digk usually more or less broad than long; pectoral fins uninterruptedly confluent in front,
forming tip of snout; tail variously formed, usually whip-like, sometimes short and stout, sometimes
bearing a single dorsal or caudal fin, but never with two dorsals; usually one or more vertical folds
of skin on the tail, rarely a lateral fold. Tail generally armed with a large, sharp, retrorsely serrate
spine on its upper surface toward the base; 2 or 3 spines occasionally present. Ventral fing not
emarginate. Skin smooth or variously prickly or spinous, roughest in adult; no differentiated spines
on pectorals in males, the,sexes being similar. Mouth rather small; teeth small, paved, usually more
or less pointed or tubercular. Nostrils close together; nasal valves forming a rectangular flap, which
is joined to upper jaw by a narrow frenum. Spiracles large, placed close behind eyes. Skull not
elevated, spiracles and eyes superior. Ovoviviparous.

Found in most.warm seas, some of them in the fresh waters of the northern parts of South
America. Genera about 10; species 50. The large jagged spine on the muscular tail is capable of
inflicting a severe and even dangerous wound. Only two speues of this family are as yet known from
Porto Rico, though doubtless others will be found.

a. Tail stout, provided with a rayed caudal fin; no dorsal fin; disk roundish; caudal spine strong e UROLOPHUS
ae. Tail slender, without caudal fin; pelvis without sword-shaped process. (Marine species.)

DASYATINE:
b. Tail whip-like, longer than disk, which is rhomboid or roundish; caudal spine strong................. DASYATIS, 7
bb. Tail very short, shorter than the very broad, transversely rhombic disk; caudal spine wenk, often wanting. No
trace 0f QOTBAT fIM. .. uer ettt it ettt ettt ettt eeereeer e aeaane PTEROPLATEA
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Genus 7. DASYATIS Rafineaque.

Disk oval, flat, with rounded angles. Tail very long and slender, whip-like, without fin, but
often with 1 or 2 vertical membranous folds; a strong, serrated spine toward base of tail. Skin more
or less spinous or prickly, rarely smooth. Teeth small, paved; a fow papillee usually present in mouth
behind lower jaw.

This genus containg about 30 species; sting rays of large size abundant in warm seas. Many of
the spinous species are nearly or quite smooth when young, becoming rough with age. Some of our
spuecies are yet imperfectly known and much of the synonymy is uncertain.

HEMiTuvoos:
a. Tafl with a keel or wing-like expanafon helow only; adult with stout hucklers on back and tafl; tail rough, more
than twice Tength of QUK. . .. .iiiii it ittt ittt et e vt at st et e ettt arenann centrura
DagyaTin;

aa. Tauil with a narrow keel or expansion both above and below.
b. Tail simply keeled above, with a wing-like expansion below,

¢, Shoulder with 3 series of tubercles; tall less than twice length of disk . ...oiiiiiiiiiiiniiiiiiiiiiainan, hastata, 8
ce. Shoulder with fewer than 3 series of tubercles,

d. Tall round, more than twico disk; back with strong tubereles; snoutsharp. ..ol iiini, Jymuurg
bh. Tail more or less compressod, with a wing-like expansfon above, # Iarger one helow,

¢. 8kin more orless prickly in adult, with a medfan series of tubereles on baCK ..oovieiviii it it sabina
ce. 8kin nearly or quite smooth in adult; median line of back not prickly or with but onespine................ say, 9

8. Dasyatis hastata (DeKay). &ting Ray; ‘‘Raya.”

Disk quadrangular, about one-fourth wider than long; anterior margins nearly straight, meeting
in a Hlunt angle on end of gnout, curved near outer angle to meet slightly convex posterior margins;
inner horder convex; outer and hinder angles rounded. Ventrals almost entirely covered by pecto-
ralg, their hinder marging convex. Tail more than one and one-half times length of disk, low-keeled
on upper side, a long, broad, membranous expansion below, roughened with small asperities; one or
more gerrated spines. Body smooth in young; very old with scattered, small asperities; a row of
narrow compressed tubercles along middle of back and on base of tail; points of tubercles depressed and
directed hackward. On each shoulder, paraliel with median row, is a shorter row, its length varying
according to age.  Mouth with 3 papillee.  Jaws with more curvature than those of 1. centrure and less
than those of . sabina; young without tubercles. Color, bluish or olivaceous-brown, pale below.

Weat Indies to Brazil; north to Florida. One female obtained at Hucares, whose length (of disk)
-8 11.25 inches; tail, 16,5 inches; width of disk, 14.5 inches; & row of 12 spines along middle line of
back and a shorter lateral row of 2 or 8 spines on each side, “

Trygon hastate DeKay, New York Fauna: Fishes, 873, pl. 65, fig. 214, 1842, Rhode Island,
Dasyatis hastota, Jordan & Evermanm, 1, ¢., 83, 1806,

9. Dasyatis say (Le Sueur). Southern Sting Ray; ‘‘Ruaya.”

Disk quadrangular, one-sixth wider than long, anterior warging nearly straight, posterior and
inner horders convex, outer and posterior angles rounded. Snout not protruding beyond lines of
narging, Ventrals rounded. Tail strong, rather more than one and one-half times length of disk,
With & strong serrated spine, bearing a short, low, cutaneous expansion behind spine on upper side,
and a longer, little wider one helow, ending nearly apposite.  Upper jaw undulated, lower prominent
In middle. Teeth small, smooth in young and fomales, sharp in adult males; 3 papillie at bottom of
mouth, and 1 at each side. Body and tail smooth.

Color, olive-brown in adult, reddish or yellowish in young; lower surface whitish,

This species closely resembles the European D). pastinace.  In I). say the anterior margins form
& more blunt angle at end of snout, which is less prominent at apex; outer and posterior extremities
of pectoral rounder, posterior targin more convex, disk broader toward ventrals, and tail longer; in
D. pastinaca the lateral and hinder angles of pectoral and lateral angle of ventral are marked by blunted
Corners; g single small, rounded tuberele on middle of back.

This ray is found from Carolina to Brazil. It is quite common in Florida, and is occasionally
taken ng far northward as New York. Not obtained by us, but given on authority of Pouy.

Raja say Le Sucur, Jour, Ac, Nat, Scl. Phila,, I, 1817, 42, New Jersey.
! Trygon sayl, Poey, Fauna Puerto-Riguefia, 850, 1881; Stahl, . ¢.,81 and 167, 1888,
Puasyatia say, Jordan & Evermann, 1, ¢., 86, 1896,

¥. C. B. 10004
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Family VII. MYLIOBATIDAE. The Eagle Rays.

Disk broad; pectoral fins not continued to end of snout, but ceasing on sides of head and reap-
pearing in front of snout as one or two fleshy protuberances (cephalic fins), which are supported by
fin rays. Tail very long and slender, whip-like, with a single dorsal fin near its root, behind which
is usually a strong retrorsely serrated spine. Nasal valves forming a rectangular flap, with posterior
margin free, attached by a frenum to upper jaw. Skull less depressed than usual among rays, its
gurface raised so that the eyes and spiracles are lateral in position. Teeth hexangular, large, flat,
tessellated, middle ones usually broader than the others. Skin smooth; no differentiated spines on
pectorals in males, the sexes being similar. Ventrals not emarginate. Ovoviviparous.

Only a single species of this family is yet known from Porto Rico.

AETOBATINZE:

. Teeth in a single series, very broad; muzzle entire.... ... o i AETOBATUS, 8
RHINOPTERIN A: . :
an. Teeth in several series, the middle series very broad.
b. Muzzle entire ... MYLIOBATIS
bb. Muzzle cmarginate; cephalic fins below level of disk caaen......... S CRETTE PRI RO LR PP PRETEP S RE PR RHINOPTERA
o

o

Fia, 4.—Aelobatus narinari, dorsal view. ‘ N

Genus 8. AETOBATUS Blainville.

General form of Myliobatis. Muzzle entire. Teeth flat, broad, forming a single series correspond-
ing to the middle series in Myliobatis, there being no snall lateral teeth.  Upper dental Jamina straight,
lower curved and projecting beyond upper. Free border of nasal valve deeply emarginate, Skin
smooth. Found in tropical seas, )
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10. Aetobatus narinari (Euphrasen). -Spotted Sting Ray; *‘ Obispo?; ‘‘ Chucho.”

_ . Disk nearly or quite twice as broad as long; tail very long, about 25 times length of disk; snont
d In length of digk; distance from snout to eye 10 in width of disk; width of mouth 10 in length of
disk. A long furrow in middle of interorbital space, deepest in front; spiracles obliquely placed.

General color of whole upper surface light chocolate-brown, everywhere covered with roundish
T oblong pearly or bluish spots or blotches, largest about size of eye, smallest less than half as large;
}‘l}der surface milky-white except margin of snout, which is dark-gray; tail uniform chocolate-brown;
118 yellowish-gray.

F16. b.—dctobatus narinari, ventral view,

by uF 01111((1 in tr(‘)pi.cal seas; north on our Atlantic (:oast to 'Virginia. One male_seined at Culebra Island
lor dary 9. This is one of the. Jargest and most mtere.stu.)g of the rays. It is not \mco‘mmon on our
eX(‘lu; Coast, though the published records do not so indicate. It ‘attams a length of 2 feet or more
“H8Ive of the tail, which is two to three times the length of the disk.
iai(.l "aringri Eﬁphrnsell, Vet. Ak, Nya. Handl,, XI, 1790, 217, Brazil; after Narinari of Marcgrave.
Yliobatig eeltenkee Riippell, Neu. Wirb., 70, 1835, Red Sea.

iﬂniabatis macroplera McClelland, Caleutta Jour, Nat. Hist., 1,-1841, 60, Bengal,
elobatyg narinari, Pocy, Fauna Puerio-Riquefia, 349, 1881; Stahl, 1. e., 81 and 167,1883; Jordan & Bvermann, 1. c., 88, 1896,
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Family VIII. ANGUILLIDAZ. The True Eels.

The true eels are characterized by their scaly skin in association with a conical head and a
general resemblance to the congers.
Genus 9. ANGUILLA Shaw.

Body elongate, compressed behind, covered with embedded linear scalcs placed obliquely, some
at right angles to others. Lateral line well developed. Head long, conical, moderately pointed, the
rather small eye well forward and over angle of mouth. Teeth small, subequal, in bands on each jaw
and a long patch on vomer. Tongue free at tip. Lips rather full, with free margin behind, attached
by a frenum in front. Lower jaw projecting. Gill-openings rather small, slit-like, about as wide as
base of pectorals and partly below them. Nostrils superior, well separated, the anterior with a slight
tube. Vent close in front of anal. Dorsal ingerted at some distance from head, confluent with anal
around tail. Pectoral well developed.

Found in most warm seas (the eastern Pacific excepted), asuundmg strearm but mostly spawning
in the sea. They often move for a considerable distance on land, in damp grass, and in this way pass
waterfalls, dams, and other obstructions. It is thought that they spawn only in the sea, the female
dying after having once produced ova. The females are larger than the males, paler in color, with
smaller eyes and higher fins. Eels are among the most voracious of fishes. ‘On their hunting excur-
sions they overturn alike huge and small stones, beneath which they find species of shrimp and crawfish,
of which they are excessively fond. Their noses are poked into every imaginable hole in their search
for food, to the terror of innumerable small fishes.”’

11. Anguilla chrysypa Rafinesque. ‘‘Anguille’’; (,ommon Eel.
(PLATE 1.)

Heaa 3.2 in trunk; depth 5.8; eye 1.8 in snout; snout 5.5 in head; interorbital 5.4.

Body elongate, compressed behind, covered with linear embedded scales obliquely placed in
groups, the scales of which are at right angles to those of adjoining groups; lateral line well developed;
head long, conic, pointed; eye situated over angle of mouth; lower jaw projecting; fine conic teeth in
bands on each jaw and on vomer; the gill-openings are vertical slits in front of and partly below pectoral;
dorsal inserted far back of head, but considerably in front of vent; anal commencing shortly behind
vent, confluent with dorsal around the tail, forming a caudal fin.

Atlantic coast of the United States, and Mississippi Valley; abundant from Maine to Mexico,
ascending all rivers south of Canada and east of the Rocky Mountains. Common in the West Indies
and highly valued as a food-fish. "It is caught in considerable numbers in Porto Rico in the small
bamboo traps or ‘‘nasas” set in the small rivers.

Six examples, the smallest 4 inches long, the largest over 2 feet, from San Juan market and Baya-
mon River at Bayamon, the smallest one from the sea at Mayaguez.

Anguilla chrysypa Rafinesque, Amer. Month, Mag. and Crit. Rev. 1817, 120, Lake (morgt, Hudson River; Luke Champlain;
Jordan & Evermann,'l, ¢., 348, 1896,

Anguilla blephura Rafinesque, Amu‘ Month, Mag. and Crit. Rev. 1817, 120, Long Island.

Anguilla laticauda Rafinesque, Amer. Month, Mag, and Crit. Rev. 1817, 445, Ohio River.

Anguilla aterrima Rafinesque, Ich. Ohiensis, 78,1820, Tennessee and Cumberland rivers,

Anguilla xanthomelas Rafinesque, Ieh, Ohiensis, 78, 1820, Ohio River.

Anguilla lutea Rafinesque, Ich. Ohiensis, 78, 1820, Ohio River,

Murana rostrate Le Sueur, Jour, Ac¢, Nat. Sci. Phila, 1821, 81, Cayuga Lu.kc, New York.

Murwena bostoniensis Le Sueur, Jour. Ac. Nat. Sci. Phila, 1821, 81, Boston.

Murana serpentina Le Sucur, Jour, Ac. Nat. Sci. Phila, 1821, 82, Newport, R. 1.

Murana macrocephale Le Sucur, Jour, Ae, Nat. Sci, Phila, 1821, 82, Saratoga, N. Y.

Murana argentea Le Sueur, Jour, Ae. Nat, Sci. Phila. 1821, 82, Boston Bay.

Anguilla tenuiroslris De Kay, Fishes New York, 810, 1842, New York.

Anguilla novaoricancnsis Kaup, Apodes, 43, fig. 33, 1856, New Orleans, La.

Anguilla punctatissima, Kaup, Apodes, 41, 1856, Niagara River.

Anguilla cubana Xaup, Apodes, 44, 1856, Cuba,

Anguilla novaterre Kaup, Apodes, 45, fig, 35, 1856, Newifoundland.

Anguilla texana Kaup, Apodes, 45, fig. 36, 1856, Texas.

Anguilla wabashensis Kaup, Apodes, 46, 1856, Wabash River.

Anguilla tyrannus Girard, U. 8. and Mexican Bound. Surv,, 75, 1859, Rio Grande,

Murzna anguille, Poey, Fauna Puerto-Riquefia, 344, 1881,

Muraena cubana, Stahl, 1. ¢., 166, 1883,
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Family IX, LEPTOCEPHALIDZ. The Conger Eels.

This family includes those eels which are scaleless, and have the tongue largely free in front; body
noderately elongate, end of tail surrounded by a fin; posterior nostril remote from upper lip and near
front of eye, and pectoral fins well developed. All the species are plainly colored, grayish or dusky

above, silvery below, and the dorsal edged with black.
Genera 3, species about 15; in most warm seas, usually at moderate depths. Most of the species

undergo a metamorphosis, the young being loosely arganized and transparent, band-shaped, and with
very small head. The body grows smaller with increased age, owing to compacting of the tissues.

. Vomerine tecth in bands, none of them canine-like; lips thick.
b. Dorsal fin ingerted at o point behind base of pectoral, but nearer peetoral than vent; head with inconspicuous
mucus eavities; jaws with an outer scries of close-set teeth, forming a cutting edge; tail about half Jonger than
Test Of DOAY -« oo e et eeeteemaeetetearnceaae e, LEPTOCEPHALUS, 10
bb, Dorsal fin beginning over the gill-opening: bones of front of head with large muciferous eavities; month rather
small; jaws with hands of small teeth, the outer not forming a cutting edge; tail from half to two-thirds of
total Jength .o oo et aeaeme e eeeeiaaaaaaaaaan CONGERMURENA
- Vomerine teeth uniserial, some of them canine-like; maxillary teeth biserinl; dorsal beginning above root of pee”

aa.
toral; cleft of mouth extending beyond middle of eye; tail very long and slender, about half longer than rest
Of DOAY e e, veeaasas vevens teerermsereneeesunnt e anaan URoOCONGER
T
g iy )

F16. 6.—Leptocephalug conger.

Genus 10. LEPTOCEPHALUS (Gronow) Scopoli.

. Body formed as in Anguilla, skin scaleless. Head depressed above, anteriorly pointed. Lateral
_h“e Present. Mouth wide, its cleft extending at least to below middle of eye. Teeth in outer series
M each jaw equal and close-set, forming a cutting edge; no canines; band of vomerine teeth short.
ongue anteriorly free. Vertical fins well developed, confluent around tail; pectoral fins well devel-
Obed; dorsal beginning close behind pectorals. Gill-openings rather large, low. Eyes well developed;
Dbosterior nogtril near eye, the anterior near tip of snout, with short tube. Lower jaw not projecting.
Skeleton differing in numerous respects from that of Anguilla. Vertebrae about 564-100. ’
This genus is found in most warm seas, and contains the well-known and widely distributed conger

¢el and three or four closely related species. The earliest generic name used for members of the group
18 Leploc‘ephalus, based on a curious, elongate, transparent, band-like crcéature, with minute head and
Very small mouth, found in the waters of Kurope, and known as Leplocephalus morrissi.  This has been
shown by Gill, Giinther, and Faceiold to be the young and larval form of Leplocephalus conger. A
RDumber of the genera and species of the supposed family of Leptocephalidie have been described, but
‘tl:ere is no doubt that all of them are larvee, some of eels, as Conger, Congermurand, Ophisurus, and
Aeltastoma, others of Isospondylous fishes, as Albula, Elops, Alepocephalus, Stomias, ete.  (See Giinther,
Cat-;VIII, 136.) It is thought by Dr. Giinther that the Leptocephalid forms are probably ‘‘individuals
rrested in the development at a very early period of their life, yet continuing to grow to a certain
Blze, without corresponding development of their internal organs, and perishing without having attained
he characters of the perfect animal.’” The recent observations of Dr. Gilbert on the larvae of Albwla,
“lops, ang Conger, however, seem to point to the conclusion that these curious forms are normal young,
nd that the individuals grow smaller in size for a time with increased age, owing to the increasing

“Ompactness of the tissues.
@. Dorsal beginning nearly opposite tip of pectoral; head about 1.8 in trunk
@a. Dorsal fin beginning above middle of pectoral; head about 1.6 in trunk ..

................................. conger, 12
veeeveassen Caudilimbatus




70 ‘BULLETIN OF THE UNITED STATES FISH COMMISSION.

12. Leptocephalus conger (Linneeus). Conger Eel; Congrio.

Dorsal beginning opposite or just behind tip of pectoral; eye 1.5 in snout, 5 to 6 in head; snout

" 8,25 to 4.25 in head; gape extending nearly or quite to posterior margin of eye; head 1.8 to 1.86 in
trunk; tail longer than rest of body; pectoral 3.5 in head; upper lip full, with conspicuous pores.

Ashy-gray or blackish; vertical finswith black margin; body sometimes (var. niger) entirely black.

Atlantic Ocean, generally common on both coasts, from Cape Cod to Brazil; also on coasts of Asia

and Africa; almost cosmopolitan, but not found in the eastern Pacific. It reaches a length of 8 feet,

and is an important food-fish, especially in Europe. Recorded by Dr. Stahl; not obtained by usin

Porto Rico.
(@) LARVAL FORMS.

Leptocephalus morrissi Gmelin, Syst. Nat., 1150, 1788, Holyhead, England,
Ophitdium pellucidum Couch, Lond. Mag. Nat, Hist,, V, 1832, 313, 742, England.
Leptocephalus gracilis Storer, Mem. Amer. Acad., II, 524, 1839, Massachusetts.
Leptocephalus spallanzanii, candidissimus, etc., of European writers,

(b) ApuLt FORMS,
Murana supremo margine pinng dorsalis nigro Artedi, Synon., 40, 2, 1738, Mediterranean.
Murznae conger Linngus, Syst. Nat., X, 245, 1758, Mediterranean Sea; based on Artedi.
Muriena nigra Risso, Ich. Nice, 93, 1810 (black variety), Nice.
Anguilla oceanica Mitchill, Jour, Ac. Nat. Sci. Phila. 1818, 407, off New York
Conger verus Risso, Eur, Mér., ITI, 201,1826, Nice.
Conger vulgaris Cuvier, Régne Animal, ed. II, vol. 2, 350, 1829, France; Giinther, Cat., VII1, 38, 1870,
Conger rubescens Ranzani, De Novis Spec. Pisc. Diss. Prima, 19, pl. V, fig. 5, 1838, Mediterranean.
Ophisoma obtusa Swainson, Fish., Rep., and Amph., II, 395, 1839, Sicily.
Conger orbignyanus Valenciennes, D’Orbigny, Voy. Am. Mérid., Poiss., pl. 12, 2, 1839, South America,
Conger esculentus Poey, Memorias, 11T, 346, 1860, Cuba; Stahl, 1.c., 80, 1883 (misprlnted “Conges”).
Leptocephalus conger, Jordan & Evermann, . ¢., 3564, 1896,

Family X. MURZNESOCIDZ.

Scaleless anguilloid eels, with posterior nostril not labial, tongue largely adnate, jaws not excess-
ively elongate, end of tail surrounded by caudal fin, and pectoral fins well developed. None of these
characters appears to have in itself great importance, but, according to Dr. Gill, in the genus Mura-
nesox, the only genus in which the osteology is well known, the characters are such as fully to justify
family distinction. :

Dr. Gill gives the following diagnosis of the Muranesocidz: ‘‘Enchelycephalous Apodals with
the tongue not free, the branchiostegal membrane connecting the opposite sides below, the epipharyn-
geals reduced to one pair, and the hypopharyngeals linguiform and encroaching on the fourth
branchial arch.” To this should be added: Gill-openings rather wide; pectoral fins well developed;
jaws of moderate length; vomer well armed.

Whether all these characters are found in the other genera commonly associated with the Mura-

_mesox is not yet known. The family, as understood by us, seems divisible into two well-marked
groups, which are, perhaps, as distinct from each other as from the Echelide or the Congride. The
species of this family are not very numerous, and a large proportion are American. In general
appearance and habits they approach the congers. All are plainly colored, and some descend to
rather deep water. One genus represented in Porto Rico.

MURZENESOCIN &:

a. Dorsal and anal fins well developed throughout, the dorsal beginning nearly above gill-opening; snout moderately
produced; vomerine teeth very strong.

b. Teeth in jaws in several series; gill-openings wide......coviiiiininiiiriiieieiieiaiiiiiiiiiianenen MURXENESOX, 11

bb. Teeth in jaws biserial, small; vomer with a series of long, pointed canines; tail about four times as long as rest of

body; gill-Openings NATIOW .. uuurecreeurirasssnsssecscsnsagrsrsnossssnoceresessosnssssenecsancsnnnas HOPLUNNIS
STILBISCINE: . .

aa. Dorsal and anal fins very low anteriorly, developed chiefly on the tail.
c. Tail about as long aa rest of body; teeth moderate; dorsal beginning before the vent. Body moderately elongate,
diameter more than one-thirtieth the length; dorsal beginning just before vent ................... NEOCONGER
cc. Tail short, little more than half as long as rest of body; teeth all uniserial, unequal, some of them canine-like;

body very slender, whip-shaped.

d. Dorsal fin beginning not far behind pectoral......c.oeeeuieiiereniirenseiecnrnennranennnn eeeessaenn LEPTOCONGER
dd. Dorsal fin beginning behind the vent......ouueiiiiirii i ittt e et eeaeneasnenaaaeeaanns STILBISCUS
ddd. Dorsal fin beginning close behind the nape ................ et ereeshetecantenneeaneecaanareaniesnaan GORDIICHTHYS
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Genus 11, MURZNESOX McClelland.

Body robust. Dorsal and anal fins well developed, dorsal beginning nearly above gill-opening.
M.outh large, teeth in jaws in several series, those of .one series enlarged and depressed, forming long
canines in front; vomer with several long series of teeth, the middle one of strong canines.

This genus contains numerous species, large, conger-like eels, some of which are found in all warm

Seas. They are remarkable for the strong armature of the vomer. One species known from Porto
Rico

13. Muresenesox gavanna (Cuvier).

Median series of teeth on vomer distinetly tricuspidate in the young, becoming entire with age,
with nearly even surface; pectorals as long as maxillary, 2.66 in head; eye 2 in snout, which is 4.5 in
head; dorsal inserted over gill-opening.

Brown above, silvery below; dorsal and anal edged with black.

Cuba to Rio Janeiro, not common; occasional in the Mediterranean Sea. Not obtained by usin
Porto Rico, but included on authority of Poey.

Murena savanna Cuvier, Rogne Animal, ed. 2, vol. 2, 350, 1829, Martinigue.

Conger brasiliensis Ranzani, Nov. $pee. Pise. Diss, Prima, IV, 17, pl. 18, flg. 1, 1838, Brazil.

Congrus curvidens Richardson, Voy. Erebus and Terror, 111, 1844, no loeality given.

Cynoponticus ferox Costa, Fauna Napoli, Pese., pl. 28, 1854, Naples.

Conger limbatus Castlenau, Anim. Am. Sud, 83, pl. 43, tig. 8, 1855, Rio Janeiro.

Murenesox savanna, Poey, Fauna Puerto-Riquefia, 344, 1881; Stahl, 1. ¢., 166, 1883; Jordan & Evermann, 1. ¢., 860, 1896.

Family XI. MORINGUIDA. The Whip Eels.

Excessively elongate eels, with the abdominal cavity forming two-thirds of the length (the anus
Opening about the commencement of the last third) and the heart far behind gills. Body scaleless;
cylindrical, with the trunk much longer than the tail; pectorals none or small; vertical fing but little
developed, limited to the tail; posterior nostril in front of small eye; cleft of mouth narrow; teeth
Uniserial; gill-opening rather narrow, inferior.

Genus 13, APHTHALMICHTHYS Kaup.

Characters of the genus included above.

14. Aphthalmichthys caribbeus Gill & Smith.

Body exceedingly long and slender, the trunk of uniform depth throughout and not compressed,
Post-anal part of body slightly compressed. Head long, not conspicuously wider than body, its length
Contained 18 times in total length of fish, nearly 9 times in distance between snout and vent, and 4
t‘lmes in tail. Anterior nostrils large and tubular, at end of snout; posterior nostrils large, immediately
In front of eye. Length of snout one-seventh that of head. Gape equal to depth of body, about one-
fourth length of head extending considerably beyond eye. Lower jaw projecting. Teeth rather large,
cfmine, retrorse, uniserial, a dingle row of small teeth on vomer. Eye very small and rudimentary,
little larger than the posterior nostril, and contained over 20 times in length of head and 3 times in
8nout. Interorbital narrow, about half length of snout. Depth of body contained 54 times in total
1ength, 4.2 times in head. About the length of the head behind vent, a narrow, shallow groove extends

_ackWard on both the dorsal and ventral surfaces; in this groove the dorsal and anal fins exist ag low
Tidges, and are entirely undeveloped until about length of head from end of body; they then become
less than half a millimeter in height and are confluent around the blunt tail. The pectoral is a mere
udiment lying on the upper posterior edge of the gill-slit and is less than half the length of the latter.

¢ branchial openings are nearly vertical slits, about twice length of eye, and separated from each
other by a space equal to 1.5 times their length. The ventral opening is situated a little more than
two-thirds the distance from snout to end of tail. A series of large circular pores along lateral line.

Color in life, a uniformn grayish-olive, without markings. The type, 270 mm. long, collected
8mong coral (Porites) at San Geronimo, Porto Rico, by Mr. George M. Gray. -
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The following table gives the measurements: .

Milli- Milli-

Measurements, meters. Measurements, meters.
JLUT:3 2744 + SO 270 Length of snout . 3
Length of head.......... 21 Interorbital .... . 2.5
Length of head and trunk .. 185 Dorsal groove b 21
Length of post-ventral region . 85 Anal groove behind vent 21
Depth at gill-slit... ] Dorsal fin appears above )
Depth at vent ..... 4.5 front of end of tail - 21
Depth at dorsal orig: . 5 Anal fin appears above surface,
Lengthofgape....ccoveeeiiiiaiannan 5 front of end of tail about........... 16

Aphthalmicthys caribbeus Gill & Smith, Science, n. s., vol. XI, Nos. 286, 973, June 22, 1900, San Geronimo, Porto Rico.

Family X11. MYRIDZ. The Worm Eels.

End of tail surrounded by the confluent vertical fins; posterior nostril in, or very near, upper
lip, the tongue more or less fully adnate to the floor of the mouth. The species are usually of small
size and plain colors, more or less worm-like in form, and inhabit sandy coasts in tropical seas. The
genera have but few species each. They are intermediate in character between the Ophichthyide and
the Muranesocidee. The osteology has not been carefully studied, but they will probably be found to
be most nearly related to the latter family, if indeed the two should not be, as in Bleeker’s arrangement,
reunited with the Leptocephalidz. _

a. Body elongate, subterete; pectoral present, sometimes minute; anterior nostril tubular; dorsal fin beginning
behind head; teeth small.
b. Dorsal fin beginning behind vent; no teeth on vomer; teeth mostly uniserial; body slender, terete.......... AMLIA

bb. Dorsal fin beginning before vent; vomer with teeth.
c. Dorsal beginning at a point about midway between gill-opening and vent; pecboral very small; teeth subequal;

body slender, terete; tail much Jonger than rest 0f BOAY. ..ceeueeriiiriiiriiiioireaeeeiiiiiiiaiiians MYROPHIS
aa. Body short, much compressed; pectoral almost invisible; meouth narrow; snout obtuse depressed; vertical fins
well developed, dorsal beginning behind gill-opening ......covevieenieiiniae. tesarsesaseninanes CHILORHINUS, 13

Genus 13, CHILORHINUS Liitken.

Body short, much compressed, especially posteriorly; mouth narrow, lower jaw slightly the
shorter; snout-depressed, obtuse; two rows of short conic or incisor-like teeth on each palatine and a
group of similar teeth on nasals, back of which is a large tooth on anterior end of vomer; teeth on
lower jaw triserial; pectoral fin very minute; vertical fins well developed, dorsal commencing behind
gill-opening. One species known.

15. Chilorhinus suensonii Liitken. Worm Fel.

Head 5; depth 14.4; eye 8; snout 6.3; interorbital 5.6; cleft of mouth 3.6 in head; head and trunk
a little less than half total length; dorsal fin beginning a short distance back of gill-opening, slightly
nearer vent than tip of snout,

Body elongate, trunk slightly compressed anteriorly, much so posteriorly; head large, deeper and
wider than body, its width somewhat greater than its depth, its upper surface convex; snout slightly
tapering, rather broadly truncate; eye chiefly lateral, posterior border just above the angle of mouth;
cleft of mouth horizontal, lower jaw included, lips fleshy, upper slightly overhanging the closed mouth,
its outline somewhat irregular; a double series of short canine-like teeth on each palatine, similar teeth
on nasals, behind which is a large tooth on vomer; teeth on lower jaw triserial; anterior nostril in a
short tube well forward at edge of lip, directed downward; posterior nostril without tube, opening in
lower part of upper lip just in front of eye, scarcely visible when mouth is closed; skin not firmly
attached to body, more or less movable, especially full and loose about head, where it is gathered into
longitndinal folds; dorsal and anal regular in outline, somewlhat lower near their confluence; anal very
slightly lower than dorsal, each with numerous rays; lateral line present, being a straight shallow
groove running nearer dorsal outline anteriorly, containing a series of muciferous pores.

Color in spirits: Nearly everywhere uniform dark-brown; belly and ventral surface of head white.

Twenty-seven individuals, from 1.5 to 4.4 inches in length, were collected at Mayaguez, Ponce,
Arroyo, Hucares, and Boqueron. Ilitherto known only from St. Croix, Danish West Indies.

Chilorhinus suensonii Liitken, Vid. Med. Naturg. Foren, Kjoben., I, 1851, St. Croix; Jordan & Evermann, 1, ¢. 872, 1896,
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Yamily X111. OPHICHTHYIDA. The Snake Eels.

This family includes those enchelycephalous eels which are scaleless and have the end of the tail
Projecting beyond dorsal and anal fins, and without radiment of a caudal fin.  Anterior nostrils placed
n upper lip, opening downward; gill-openings not confluent; tongue more or less fully adnate to floor
of mouth. Species usually moderate or small in size, very abundant in tropical seas, especially about
coral reefs. The eggs are numerous, of moderate gize, similar to those of ordinary fishes,

Of 12 genera of this family occurring in America only 4 are known to have species in Porto Rico.

a. Body without traces of fins anywhcere; teeth all small, conieal; gill-openings near together, subinferior; anterior
nostril tubular; tongue scarcely free in front; mouth small.
b. Gill-slits inferior, cONVerging fOrWard ... .. .o ioareneeaeeteaeiaaaaaeecaaarermaaraseeoneanans SPHAGEBRANCHUS, 14
bb. Gill-slits small, Iateral, placed vertically .. ............o.... et teeteatesnetieaatiaiaaestiincanreana, [ VERMA
aa. Body with distinct fins, at least on back.
¢. Anal fin wholly wanting; no pectoral fin; dorsal fin high, beginning on head; gill-openings subinferior, converging;
anterior nostrils tubular; tongue slender, somewhat free infront ....ooovviiiiiiiiiaat [P LETHARCHUS
cc. Anal fin well developed; anterior nostril usually in a short tube near tip of snout.
d. Tceth blunt, mostly granular or molar; vomer with teeth; pectaral fing present, small,
¢. Dorsal rather high, beginning on head, before gill-opening MYRICHTHYS, 16
¢e. Dorsal fin beginning behind gill-opening, fin usually Jow ..o iiiiiiiiiiiriiiiiiiii it iiiieeeeses PISOODONOPHIS
dd. Teeth all pointed, none of them molar; vomer with teeth,
J. Dorsal fin beginning before nape, on anterior part of head; pectoral fin small or wanting.

9. Pectoral fins wholly wanting; body compressed, dorsal fin high...... . oo, CALLECHELYS
99. Pectoral fing small, but present; body elongate, subterete, dorsal fin moderate.......o.oooiiiniaann BASCANICHTHYS
Jf. Dorsal fin beginning more or less behind gill-opening. .

L. Teeth subequal, with no clongate CANINES 01 JAWS OF VOIMET . . o uuaemaneneararaiaensnsocneeneeenennn OPHICHTHUS, 16
M. Teeth unequal, some of them long canines, elther on vomer or on sides of one or both jaws; mouth large, snout

short, and cyes more Or 1698 SUPETIOr. . veetirernririiinaancenetnmmsasssaassscasnssescnens venean ++. MYSTRIOPHIS

Genus 14, SPHAGEBRANCHUS Bloch.

This genus containg several little-known species of small eels remarkable for showing no trace of
fing in the adult stage. The snout projects beyond the small mouth, giving a shark-like profile, and
the small teeth are mostly uniserial.  Gill-slits inferior and converging. The name Sphagebranchus
Was baged on a species which evidently belongs to the genus. It has, therefore, clear priority over
Telthyapus and Apterichilys. '

This genus is the most simple in structure among the genera of Ophichthyidz, as Ophichthus is
Probably the most specialized. It loss of fins is doubtless due to degeneration, but it seems nearer
the primitive type than Brachysomophis or Ophichthus. Only one species obtained in Porto Rico.

@. Head 6 times in trunk .. ..ooieiiiiiiiiiiiiiiiieieeeeanetiaeccanaean reeeeieeenanaes haseeracraaraasseneanes anguiformis
ad. Head little more than 4 times in trunk.

b. Color brown, head mottled. ... oaeeieniiaaaeiaaiiaaanan.s e ietuasieatinaiaanaertanteuaecnnntinaananns selachops
b, Color greenish, Without MOLEHIES . cc.u v ivaeeeaaeeeaenreseaeaantneeeaasaaanmaaananssesarannnnsasnseenn ophioncus, 16

18. Sphagebranchus ophioneus Evermann & Marsh, new species.

Head 4.5 in distance from tip of snout to vent, 12.5 in total length; depth of trunk 48 times in
total length, depth of head 36 times; distance from tip of snout to vent 2.8 in total length; snout 6 in
head, mandible 2.5, interorbital 12.7. :

Body cylindrical, tail tapering; longest diameter of head greater than that of body; head forward
of occipital region long, slender, conie, and sharply pointed; eye minute; mouth inferior, the pointed
Shout far overhanging, tip of lower jaw considerably in front of eye; teeth numerous, directed back-
Ward, conie, sharp, depressible, uniserial in each jaw and on vomer; roof of mouth not entirely covered
Y lower jaw, exposing a triangular space in front of its tip, a single tooth exposed in front on median
line when the mouth is closed; in the preserved specimen the tooth next behind on each gide is also
©xXposed, probably due to the contraction of the fleshy tip of lower jaw; a few fleshy papillic at edge of
Upper lip on each side opposite tip of lower jaw; nostrils not tubular, the anterior on ventral side of
ﬂes}.]y tip of snout, the entrance guarded by a pair of fleshy papillie; the posterior in upper lip just

chind tip of lower jaw which covers nostril when mouth is closed; a row of muciferous pores on each
famus of mandible; scattered pores about snout, behind eyes and along upper lip, and a transverse row
Across head at, oceiput; lateral line distinet, complete, and continuous, commencing on side of head and
extending to tip of tail, consisting of a slight elevation of the integument, the pores arranged at regular
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intervals along its lower edge; gill-slits 5.4 in head, entirely inferior, converging anteriorly where they
are very narrowly separated; skin over branchial chambers with longitudinal plications.

Color in spirits: Everywhere pale-green, without evident markings; traces of a faint yellowish
area on side of head, in front of occiput, and on snout; tip of snout a little darker.

One specimen, the type (No. 49526 U.S.N.M.) 11.25 inches long, dredged in 4 fathoms at Fish
Hawk Station 6065, off Mayaguez, Porto Rico, January 20. *

Fi16. 7.—Sphagebranchius ophi 8.

Genus 15, MYRICHTHYS Girard.

Teeth mostly blunt and molar; pectoral fins small; dorsal beginning on head before gill-opening;
otherwise essentially as in Oplichthus. Coloration variegated. Species numerous, found in most trop-
ical seas. Only one of the three American species known from Porto Rico.

a. Spots on body large, black, most of them with a distinet pale center, the ground-eolor paler ........... oculatus, 17
aa. Spots on body large, round, nearly whitish in color, the ground-colordark ......o.oooiiiiiiiiiiii. acwminatus

17. Myrichthysy oculatus (Kaup).

Head 4.2 in trunk (tip of snout to vent); eye 2.5 in snout; interorbital 6 in head, slightly shorter
than snout; cleft of mouth 8.25 in head.

Body scaleless, very slender, tail tapering to a point, without caudal fin; dorsal and anal fins not
continuousaround it; dorsal low, commencing on head far in advance of gill-opening, extending almost
to tip of tail; anal similar, shorter and lower; pectoral reduced to a thin, narrow, membranaceous flap
immediately behind gill-opening; anterior profile of head straight, making an angle of 45° with the
horizontal mouth; eye very small; nostril tubular, on side of tip of snout; lower jaw considerably
the shorter, upper overhanging, exposing some of the teeth, which are all small, molar, and scarcely
elevated. : ' :

Color in spirits: Body grayish, trunk paler below; side with two rows of about 35 large roundish
black spots not sharply circumscribed, the center of each with a small pale spot, upper row close to
dorsal fin, other row just below, the spots above alternating with those below; a large dark spot on
the head in front of the dorsal; lower jaw and snout with numerous much smaller dark gpots, some
of these with a pale center; dorsal with dark-brown edge and many diffuse blotches of same; anal pale,
unmarked.

Tropical Atlantic, Cuba to Surinam, and Cape Verde Islands, . One specimen, nearly 2 feet lg,on
collected at Hucares, Porto Rico.

Pisoodonophis oculatus Kaup, Apodes, 22, 1856, Curagno.

Ophisurus latimaculatus Poey, Repertorio, 11, 252, pl. 3, fig. 1, 1867, Cuba.

Ophichthys lutimaculatus, Poey, Fauna Puerto-Riquefia, 315, 1881.

Myrichthys oculatus, Jordan & Evermann, 1. c., 376, 1896.
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Genus 16, OPHICHTHUS Thunberg & Ahl.

This genus containg all the ophisuroid eels which have sharp teeth, no marked canines, well-
developed pectoral fins, and dorsal ingerted behind head. The species are very numerous in the
tropical seas, and mnany attempts have been made to split the group into smaller genera. Notwith-
standing the great differences when extremes are compared, these small genera can not be well
defined. Only one of the ten American species is known from Porto Rico. )

a. Teeth of upper jaw in two or three series,

b. Teeth of lower jaw uniserial, or nearly so; vomerine teeth in one series or slightly biserial in front.
CrYPTOPTERUS:

¢. Coloration uniform, or nearly so; teeth of lower jaw not quite uniserial; tail half longer than rest of

BOAY «veeiiiie e e eaeeeiaeaeittasicennessieneces ceaeaescsreecctaceatnrarannes puncticeps

OPRICHTHUS:

ce. Coloration not uniform; anterior teeth slightly enlarged; eye rather large, nearly median.

d. Sides of body with large, round, black spots; head with smaller ones; dorsal inserted opposite tip of pee-

5 T N havannensis
dd. Sides of body with large, round, whitish spots; dorsal inserted behind tip of peetoral.....o...... . ... retropinnis
bb. Tecth of lower jaw in two to four series,
MurzNoPsIS:

¢. Vomerine teeth in one row; anterior tecth of jaws or vomer sometimes enlarged; teeth in both jaws biserial,
those of inner series sometimes small and turned inward, -
J. Dorsal beginning an eye's dinmeter behind tip of peetoral. .. . i i guttifer
J. Dorsal beginning over or just before tip of pectoral... ...t acellatus
ScYTaLopHIs:

ec. Vomerine teeth biserinl throughout; teeth in both jaws biserial, subequal; no canines, Color plain-brownish.

¢. Eye large, more than half length of snout.

h. Head rather short, 2,5 to $in trunk.......... e e e eee a4 emeaaeeeaescanesantaataeanncsan i et aananann gomesii, 18
kh. Head long, 1.75 to 2.25 in trunk; pectoral a little longer than gape ... magnioculis
99. Eye small, 2,5 in snout; gill-opening narrow; anterior nostril with long tube; pectoral longer than gape... parilis

18. Ophicthus gomesii (Castelnau). Sea Serpent.

Head 2.8 in trunk; head and trunk 2 in tail; eye about equal to interorbital space, 1.5 in snout,
which is 6 in head; pectoral 2.8 in head; teeth small, sharp and subequal, biserial on each jaw and
on vomer; upper jaw the longer; pores on head and lower jaw; dorsal and anal very low.

Color in spirits: Everywhere brownish above, color laid on in a multitude of very small brown
points somewhat in rows, on a yellow ground; ventral surface yellow with a few brown points; side
of head and lower jaw with dusky spots; dorsal edge of pectoral with dugky points.

South Carolina to Rio Janeiro; generally common, especially about the Florida Keys and Cuba.
One example 8.5 inches long collected at Mayaguez.

Oplisurus gomesii Castelnau, Anim. Amér. Sud, 84, pl. 44, fig. 2, 1855, Rio Janeiro.
Ophisurus chrysops Poey, Memorias, 11, 321, 1867, Havana.
Oxydontichthys brachyurus Poey, 8ynopsis, 426, 1868, Havana,

Oxydontichthys macrurus Poey, Anal. Soc. Hist. Nat. Iisp., 1880, 264, Havana.
Ophicthus gomesii, Jordan & Evermann, 1. c., 384, 1896,

Family X1V. MURZNIDZ. The Morays.

The Muranide represent the most degenerate type of eels so far as the skeleton is concerned, and
are doubtless the farthest removed from the more typical fishes from which the eels have descended.
The cssential characters of the family are thus stated by Dr. Gill: ““Colocephalous apodals with conic
heaq, fully developed opercular apparatus, long and wide ethmoid, posterior maxillines, pauciserial
teeth, roundish, lateral branchial apertures, diversiform vertical fins, pectoral fing (typically) sup-
Dressed, scaleless skin, restricted interbranchial slits, and very imperfect branchial skeleton, with the
fourth branchial arch modified, strengthened, and supporting pharyngeal jaws.” .

The morays may be readily distinguished from other eels by their small round gill-openings and
?’y absence of pectorals. The body and finsare covered by a thick leathery skin, the oceipital region
18 elevated through the development of the strong muscles which move the lower jaw, and the jaws are
Usually narrow and armed with knife-like or else molar teeth. They inhabit tropical and subtropical
“_Iaters, being especially abundant in crevices about coral reefs. Many of the species reach a large
S’?e, and all are voracious and pugnacious. Coloration usually strongly marked, the color cells being
h’ghly specialized. Only two of the eight American genera represented in Porto Rico.
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a. Vertical fins well developed, dorsal beginning before vent.
b. Posterior nostril an oblong slit; anterior in a short tube; teeth all pointed; dorsal beginning above gill-opening;

‘canine teeth strong; tail moderate. . ... i i eiiiiaimeeeeiiaaaan ENCHELYCORE
bb. Posterior nostril circular, with or without tube; tail moderate, not twice as long as trunk; body not excessively
elongate.

c.“Teeth all, or nearly all, acute, none of those in jaws obtuse or molar-like.

d. Anterior nostrily without tube; vomerine teeth in many series; lips with & free fold .. PYTHONICHTHYS
- dd, Anterior nostrils each with a long tube; vomerine teeth in one or two series; lips continuous with gkin of head..

e. Posterior nostrils without tube, margins sometimes slightly raised.

/. Dorsal fin ingerted behind head, over or behind the gill-opening ........oooivie i, RABULA
. Dorsal fin ingerted on head, considerably before gill-opening .. .. ... ...l LYCODONTIS, 17
ce. Posterior nostrils as well as anterior each in a conspicuous tube........oo...oooa... s MURMNA
cc. Teeth mostly obtuse, molar-like; only anterior nostrils tubular; cleft of mouth rather short; dorsal beginning

before gill-OPening. .. .o e it e ECHIDNA, 18

aa. Vertical fins radimentary, confined 1o end of tail (often appreciable only on dissection, or altogether wanting);
teeth rather small, pointed, subequal, in several series; posterior nostril round, with a short tube, or none,

CHANNOMURENA

Genus 17. LYCODONTIS McClelland. .

This genus, as here understood, comprises the great bulk of the Muranide, including all the
species with sharp teeth, the body normally formed, anterior nostrils only tubular, and the dorsal fin
beginning on head. Priodonophis with serrated teeth has bee}a/riecognized ag a distinct genus by
Bleeker, but the character in question disappears by degrees and seems not to be suitable for generic
distinction. The morays of this genus are everywhere abundant in tropical seas, where some reach a
great gize. They are the most active and voracious of the eels, often showing much pugnacity. Most
of them live in shallow water about rocks or reefs. Four species known from Porto Rico.

a. Teeth all entire, with no serrations anywhere, and none of them with basal lobes.

b. Body without small, round, bluish-white or yellow spots, the spots, if any, blackish or dull-grayish; dorsal withont
distinet paler margin, or with merely the very edge whitish,

¢. Dorsal with a distinct black margin; anal with a pale edge; teeth uniserial. ... .. . ... ... oo io. vicinus
ce. Dorsal without distinet, darker margin, its border colored nearly or quite like rest of fin.

d. Body and tail covered with close-set dark points; tail longer than rest of body.........ooooooiienia. .. virescens
dd. Body and tail not eovered with elose-set dark points. -

¢. Color olivaceous or brownish, with conspicuouns markings, marblings or spots darker than the ground-color; belly
without distinet transverse lines, marked like the back and sides; tail slightly longer than rest of body.
f. Dark markings forming narrow reticulations, never rounded spots; these reticulations dark-lilae in eolor, covering

back apd gides, some of them inclosing irregular polygons . ..o oueer ittt iie i cieiiraanneannnn polygonius
I, Dark markings in the form of rounded spots, more or less confluent, sometimes obseuring the pale ground-

[0 2 moringa, 19
ce. Color dark-brown, dark-green, or blackish, either plain or with faint markings.

g. Belly with black, wavy, transverse lines; no dark lines aiong dorsal fin...... ... ..cciiiiiiiieiana... mordax
gg. Belly without black transverse lines; body nearly plain dark olive-brown.

k. Dorsal and anal with dark longitudinal streaks; chin pale but not white.... ... ..o i mnae... Junebris, 20
hh, Dorsal and anal without dark longitudinal streaks; chin white ... ..o i il alhimentis, 21
ece. Color brownish-black with irregular pale-grayish spots of various sizes; margin of anal not pale; cleft of mouth

Tess than half hea@. ... . o ittt it ieateasteanansteacaransarccsanansansaseeannsansns sancte-heleng

bb. Body with distinet small spots, blue, white, or yellow.

7. Dorsal and anal without distinet eolored margin; pale spots mostly smaller than eye.

4. Teeth of upper jaw uniserial.

k. Vomerine teeth uniserial; spots irregular, few, and seattered; dorsal colored like back.

kk. Vomerine teeth biserial; entire body covered with small blue dots; dorsal with vertical bluish streaks.. conspersus
4. Teeth of upper jaw biserinl; body with small yellow spots.
Vomerine teeth uniserial, mostly small and rounded; color nearly uniform from head to tail; spots innumer-

able miliaris
{I. Vomerine teeth biserial, small and rounded; color dark-brown, with yellow points exeessively numerous. elaboratus
ii. Dorsal with a blackish border, interrupted with white; anal with white markings; body with close-set, irregular
pale spots,

~

m. Body greenish, marbled with brownish, almost obscured by the ground-color ................ .. abscuralus
mm. Body rich-yellow or tawny; head and body covered with small, round, whitespots ..................... Jordani, 22
PRIODONOPHIS: . .

aa. Tceth serrate, more or less,
n. Color brown, with irregular light-yellowish spots irregularly placed; dorsal with large, dark spots on its edge, these
sometimes obsolete, usually running together to form a continuous dark band; anal black-edged; teeth large,
uniserial, the larger ones serrate; mouth nearly closing..... frreereeetirerneaieiaanean teenerrernnaan ocellatus
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19. Lycondontis moringa (Cuvier). Common Spotted Moray; Hamlet.

Head 3.2; snout 6 in head; -eye 1.5 in snout; cleft of mouth 2.5 in head; tail somewhat longer
than trunk. Teeth strong and sharp; two or three long depressible teeth on vomer in front and a
median row of small ones behind; teeth in jaws uniserial, long in front, those behind retrorse.

) Color in spirits: Dark-brown, everywhere mottled and reticulated with paler or light yeHow, which
18 properly the ground-color, but is nearly covered by the dark pigment; ventral surface of head pale
with a few brown spots; fins colored like body.

West Indies, Pensacola to Rio Janeiro and $t. Helena. Two young examples, about 7 inches
long, from Culebra.

Murana maculata niégra (the Bluck Moray), Catesby, Nat. Hist. Carolina, ete., pl, 21, 1738, Bahamas,
Murana moringa Cuvier, Régne Animal, ed. I, vol. IT, 852, 1829, Bauhamas; after Catesby.”
Gymnothorax rostratus Agessiz, Spix, Pise. Bras., 91, pl. 50, a, 1829, Brazil; Stahl, 1. ¢., 80, 1883,
Murana moringua Richardson, Voy. Erebus and Terror, Fishes, 89, 1844, Jamaica.

Muriena punclate Gronow, Catalogne Fishes, 18, 1854, North America.

Murenophis Survitineata Castelnau, Anim. Amdér, Sud, Poiss., 81, pl. 42, fig. 2, 1855, Rio Junciro.
Murwenophis caramura Castelnan, Anim, Nouv. Rares Amérique du Sud, 85, pl. 43, fig. 1, 1855, Buhia.
Gymaothoraz flavoscriptus Poey, Enumeratio, 158, 1876, Cuba.

Gymnothorax picturatus Pocy, Anal. Soc, Esp. Hist, Nat. 1850, 257, Cuba.

Lycodontis moringa, Jordan & Evermann, 1. c., 395, 1896.
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F16. 8.—Lycodontis moringa.

20. Lycodontis funebris (Ranzani). Black Moray; Morena Verde.

Tail a little longer than head and trunk. Teeth uniserial in jaws in the aduit; teeth on vomer
uniserial (var.? erebus), or biserial (funcbris); long, depressible canines on front of vomer; jaws not
tompletely closing; eye 2 to 2.5 in snout, above middle of gape; cleft of mouth 2.5 in head; head 2.5
in trunk. .

Dark olive-brown, nearly plain, paler on throat, sometimes with very faint darker marblings;
dorsal and anal fins with dark lines running longitudinally; belly without black transverse lines.

Found in tropical America, on hoth coasts; the largest of our eels, reaching 5 or 6 feet or more;
extremely ferocious; common from Florida Keys to Rio Janeiro and from Gulf of California to Panama.
A single example, 4.12 inches long, obtained at Fajardo February 17, 1899.

Murana maculata wiyra ct viridis, Catesby, Nat. Hist. Caroling, cte., pl. 20, 1788, Buhamas.
Gymnothoraz funcbris Ranzani, Nov, Comm, Ac. Se. Bonon,, 1V, 76, 1840, Brazil.

Murena lincopinnis Richardson, Voy. Krebus and Terror, Fishes, 89, 1844, IPuerto Cabello,
Teeniophis westphali Xaup, Anle Haumburg Mus., 1, 1859,

Thrysoidea aterrima Xaup, Anle Hamburg Mus., I, 22, 1859,

Murang infernalis Pocy, Memorias, 11, 347 and 854, 1860, Cuba,

Thrysoidea concolor Ahbott, Proe. Ac, Nut. Sci. I'hila, 1860, 479, Vera Cruz.

Murena ercbus Poey, Memorias, 11, 426, 1861, Cuba.

Lycodontis funebris, Jordan & Evermann, 1. ¢., 896, 1896,
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21. Lycodontis albimentis Evermann & Marsh, new species.

Head 6.4; snout about 7; mandible 1.8; eye 2.8 in cleft of mouth; head and trunk somewhat
compressed, tail congiderably so; cleft of mouth a little less than half of head; jaws equal; teeth strong,
conical, and sharp, in one rather irregular row in upper jaw, strongest in front; in lower jaw one row
of similar teeth, becoming smaller posteriorly, those in front stronger than in upper jaw; eye rather
large, slightly nearer tip of snout than angle of mouth, bordering the lip; upper lip with a row of very
minute cirri along the edge, resembling teeth, visible only under a lens; a row of rather large pores
around upper lip and a pair on top of snout; anterior nostril tubular, in the lip at angle of snout; pos-
terior nostril without tube, just above front of eye; fing h.gher posteriorly.

Color in spirits: Everywhere uniform dark-brown, except lower part of head and edge of fins;
upper lip and lower jaw perfectly white; the brown sharply demarcated from the colorless area, which
begins just back of mandible, extending over lower jaw, past angle of mouth, along upper lip, under eye,
and around snout; inside of mouth colorless; fins darker than body, narrowly pale-edged posteriorly.

One very small specimen, only 2 inches long, brought up by the tangle from coral bottom in 15
fathoms at Fish Hawk station 6093, off Culebra Island, February 8; possibly the young of a known
species, but the sharply defined white area on the lower jaw is so prominent a character that we have
thought it best to describe the species as new. Type No. 49527 I}.SI. N.M.

¥1a. 9.—~Lycodontis albimentis,

22. Lycodontis jordani Evermann & Marsh.
) . (PLATE 2.)

Head 7 in total length; depth about 14; eye 8 in head; snout 5; gape 2.2; interorbital a little
less than snout. Teeth uniserial, strong, sharp, not close-set, all entire and without basal lobes; tail
congiderably longer than rest of body; gill-opening smaller than eye; snout rather pointed, lower jaw
the shorter, the mouth capable of being completely . closed.. Dorgal fin high, much higher than anal;
nagal tube long, about 3 in eye.

Colorin life: Tawny-ochraceous, paler below; upper jaw gray; iris blue; longitudinal brown stripes
on side of head in front of gill-opening; head and body covered with numerous small, round, white spots,
those on head smallest; a series of larger ones along upper part of side, and one or two irregular scries
of large ones on side of belly; between these, on middle of side, the spots are smaller; dorsal with an
irregular series of small white spots along the basge, and dnother series of about 16 much larger, more
quadrate spots of same color along edge of fin, some of the spots cutting the border, which is black;
anal similarly spotted and with black border.
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In aleohol the general color is grayish-black, yellowish below, the tawny-ochraceous or yellow
becoming darker, almost black, and the white spots on body becoming yellowish.

This species seems to be related to L. obscuratus (Poey), but differs markedly from it in color.
Only the type (No. 49358, U.S. N. M.), a specimen about 15 inches long, was obtained. This was
collected at Mayaguez, January 20, 1899. :

Lycodontis jordani Evermann & Marsh, Rept. U. 8. F. C. 1899 (Dec. 19), 352, Mayaguez, Porto Rico.
Genus 18, ECHIDNA Forster.

This well-marked genus is distinguished from the other Morays by the blunt teeth. It contains
12 or 15 gpecies, most of them belonging to the Western Pacific and representing the highest degree of
8pecialization among the morays, as Uropterygius represents the extreme of degradation. The name
Echidna was suggested for this group of eels long before its application by Cuvier to a genus of Austra-
lian monotremes. Only one species known from Porto Rico.

23. Echidna catenata (Bloch). Morena. '

Head 8.7 in trunk; eye 2 in snout, which is 6 in head; cleft of mouth 3 in head; trunk a little longer
?han tail; teeth somewhat molar-like, not very blunt, chiefly uniserial, but reduced in size and biserial
n rear of upper jaw; a median series on vomer.

Color in spirits: Ground-color pale-yellow, with some 80 heavy dark-brown transverse bars, some
oblique, some branched, some connected, forming heavy reticulations; on ventral portion of trunk
these bars arc broken into definite roundish spots, these elongate in front of anal, forming a single
median series; intermediate pale arca of ground-color everywhere marked with dark-brown in spots
of all sizes from punctulations to the size of pupil or larger; markings of body extend upon fins.

West Indies, Bermuda to Surinam, generally common. A very handsomeeel. Mr. Gray obtained
3 fine specimens at San Geronimo; our collection contains one, of 6.5 inches, from Arroyo.

Murana seu conger brasilicnsis Seba, Thesaurus, 11, 72, pl. 69, figs. 4 and 5, 1738, Brazil,

Gymnothoraxr catenatus Bloch, Ausl. Fische, XII, 74, pl. 415, fig. 1, 1795, Coromandel, an error; Stahl, 1. ¢., 166, 1883,
Murienophis catenula Lacépede, Hist. Nat. Poiss., V, 628 and 641, 1803, Palmerston Island; after Bloch.

Eehidna flavofasciata Poey, Repertorio, 11, 264, 1868, Cuba.

FEehidna fuscomaculata Poey, Repertorio, 11, 263, 1868, Cuba.
Echidna catenata, Poey, Fauna Puerto-Riquefia, 345, 1881; Jordan & Bvermanm, 1. ¢., 403, 1896.

Family XV. ELOPIDA. The Tarpons.

Body elongate, more or less compressed, covered with silvery, cycloid scales; head naked. Mouth
broad, terminal, the lower jaw prominent. Premaxillaries not protractile, short, the maxillaries
fOr'mingr lateral margins of upper jaw; maxillary composed of about three pieces, extending backward
beyond eye; an elongate bony plate between the branches of lower jaw (analogous to gular plate in
Amia); bands of villiform teeth in both jaws and on vomer, palatines, pterygoids, tongue, and base
of gkull; no large teeth. Eye large, with an adipose eyelid. Opercular hones thin, with expanded
membranaceous horders; a scaly oceipital collar, Gill-membranes entirely separate, free from isth-
-mug.  Branchiostegals numerous (29 to 85). Gillrakers long and slender. Pseudobranchiwe present
Or abgent. Belly not keeled nor serrated, rather broad and covered with ordinary scales. Lateral
line present. Dorsal fin inserted over or slightly behind ventrals; caudal fin forked; no adipose fin;
dorsal and anal depressible into a sheath of scales; pectorals and ventrals each with a long accessory
Scale. Parietal bones meeting along top of head. Pyloric caeea numerous. :

. Genera three, species about five, forming two well-marked subfamilies, both widely distributed
In the tropical seas. Not much valued as food, the flesh being dry and bony.
MEGALopIN 2:

. Pseudobranechiwxe none; body oblong, covered with large seales; anal fin larger than dorsal; Tast ray of dorsal pro-

duced in o Jong filament.
b. Dorsal fin inserted notably Hehind insertion of YeRITRIS. vttt oot iatte e iae e aaraanecnan +. TanrproN,19
Eroprn a;

aa. Pseudobranchise large; body elongate, covered with small scales; anal fin smaller than dorsal; last ray of dorsal
not produced in a filament .....ooooveeniiiiiiiiiiiienes ceeeesvarencrrarapuriien sesssevresranevrvreeess ELOPS, 20
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Genus 19. TARPON Jordan & Evermann. Grande Kcaille.

Body oblong, compressed, covered with very large, thick, silvery, cycloid scales; belly narrow,
but not carinated, its edge with ordinary scales. Mouth large, oblique, the lower jaw prominent;
maxillary broad, extending beyond eye. Villiform teeth on jaws, vomer, palatines, tongue, sphenoid,
and pterygoid bones. Eye very large, with an adipose eyelid. Lateral line nearly straight, its tubes
radiating widely over surface of scales. Branchiostegals 23. Pseudobranchixe wanting. Gillrakers
long and slender. Dorsal fin short and high, inserted behind ventrals (over ventrals in Megalops), its
last ray elongate and filamentous as in Megalops, Dorosoma, and Opisthonema; anal fin much longer
than dorsal, falcate, its last ray produced; caudal widely forked; pectorals and ventrals rather long;
anal with a sheath of scales; dorsal naked; caudal more or less scaly; a collar of large scales at the
nape. Vertebrxe about 57 (28 4-29). Size very large, the largest of the herring-like fishes.

The posterior insertion of the dorsal fin distinguishes the single species of Tarpon from the East
Indian Megalops cyprinoides. a fish of similar habit, in which the dorsal is inserted above the ventrals.

F16. 10.—Tarpon atlanticus.

24. Tarpon atlanticus (Cuvier & Valenciennes).
Tarpon; Tarpum; Grande Eeaille; Silver King; “Sabalo”; Savanilla; Savalle.

Head 4; depth 3.75; eye 4.45; snout 5; maxillary 1.65; mandible 1.70; interorbital 4.8; preor-
bital 11; D. 125 A. 19 or 20; pectoral 1.3; ventral 1.75; scales 5—42-5. DProportions in young of about
3 inches: Head 3.34; depth 4.7; eye 3.3; snout 4.75; maxillary 1.65; mandible 1.6; interorbital 4.6.

Body elongate, compressed, not elevated, with large cycloid scales; mouth large, maxillary
reaching far beyond eye, lower jaw projecting; villiform teeth on jaws, vomer, palatines, tongue,
sphenoid and pterygoid bones; lateral line straight with radiating tubes; pseudobranchise minute; last
dorsal ray produced, the fin inserted behind ventrals; pectorals and ventrals each with an accessory
scale. Dark above, silvery on sides.

¥ound from Long Island to Brazil; common on our southern coasts, especially about Florida; com-
mon about Porto Rico where it evidently breeds, as numerous immature individuals were taken at
Hucares and Fajardo. The four examples from Hucares are from 7.5 to 11.5 inches long and were seined
in a small brackish pool of dark-colored water, not over 5 feet deep, in the corner of a mangrove
swamp, and at that time (February) entirely separated from the ocean by a narrow strip of land
scarcely 25 feet wide. The 13 others are nearly all very young, of 2.25 to 3.25 inches, collected at .
Fajardo. No large individuals were seen. The young of the tarpon scems to be rare or wanting in
collections. The U. 8. National Museum contains one individual of about 9 inches. We do not know
that any as small as those above mentioned have ever before been recorded.

The tarpon reaches a length of 5 or 6 feet and a weight of 30 to more than 300 pounds. The
largest one recorded as taken on a hook weighed 209 pounds, and the largest taken with the harpoon
weighed 383 pounds, if we may believe the record; but examples weighing over 100 pounds are not
often seen. The silver king is the greatest of game-fishes. ‘‘An immense and active fish, preying
eagerly on schools of small fry, in pursuit of which it ascends fresh-water streams quite a long distance.”’
1t is often dangerous to seine fishermen, leaping over or through their nets with great force.

Megalops atlanticus Cuvier & Valenciennes, Hist, Nat. Poiss., X1X, 398, 1846, Guandeloupe, Santo Domingo, Martinique,
and Porto Rico; Poey, Fuuna Puerto-Riquefia, 343, 1881; Stahl, 1. ¢., 80 and 165, 1888,

Megalops elongatus Girard, Proc. Ac. Nat. Sci. Phila. 1858, 224, Long Island,
Tarpon atlanticus, Jordan & Evermann, 1. c,, 409, 1896,
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Genus 20, ELOPS Linnwus.

 Body elongate, covered with thin, small, silvery scales.  Darsal fin slightly behind ventrals, its
last rays short, the fin depressible into a sheath of seales; anul fin smaller, similarly depressible; pec-
torals and ventrals moderate, each with a long accessory seale, - Opercular hones thin, with expanded,
~ membranaceous horders; a scaly occipital collar.  Lateral line straight, its tubes simple. Pseudo-
i present, large.  Vertebre 43 | 20 = 72,
Large fishes of the open seas, remarkable for the development of sealy sheaths, The young are
ﬁﬁhﬁ-ﬁh&;}bﬂ and elongate, passing through a serios of changes like those seen in Athula.

26. Elops saurus Linnwus,
“ "%;o" Mmmm Chiro; Lisa Brancesa; Ten-Pounder; John Mariggle; W Big-eyed Herving.

Head 4.3; depth 5 to 6; eye 5; snout 4.3; maxillary 1.6; mandible 1.5; interorbital 5.6; D. 20;
Ay, pectoral 1.8; ventral 2; caudal 0.8; scales 13-110-13.

¥ia, hwﬁewm‘

Body very elongate, mﬂﬁﬁm} mm;mad seates mmall and thm none on hml head small,
ted; mouth very large, t remely long maxillary reaching far beyond eye, which has & well-
i udipm eyelid, sheathing the eye unteviorly and posteriorly; vather blunt, villiform teeth
palatines and along lower edge of maxillary; jaws subequal; a pointed golar plate;
i aml anal fing with wellddeveloped basal sheaths of seales, that of dorsal large; ventral with a
large and pointed accessory scale; eandal lobes long and slender.  Blue above, the sides silvery.
- This species is abundant and widaiy&imﬂmmi in the tropical seas, It is common in America
th to the Carolinas and the Gulf of California.  Probably not uncommon about Porto Rico, though
us only at Mb@, where a &pusimm 15 inches long was obtained,

”mwaﬂm, Jordan & Evermann, 1. 0., 410, 1806,
. 68, Bﬁdﬂmm
m-wmmm Hist, Nat. Polss., V, 598, 1808, South Carolina.

fops imermia Mitehill, Trans, Lit, and Phil, Soc, N, Y., T, 1815, 445, New York.
&mmm’mmmam%awwmm

overed with rather small, brilliantly silvery scales;
shaped like the snout of a mm& amhppi&g the small,
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of skin across gill-membranes anteriorly, its posterior free edge crenate; no gular plate. Lateral line.
present. Belly not carinate, flattish, covered with ordinary scales. Dorsal fin moderate, in front of
ventrals, its membranes scaly ; no adipose fin; anal very small; caudal widely forked. Pyloric czeca
numerous. Parietal bones meeting along top of head. Vertebra numerous, 42 +- 28 =70.

A single species known, found in all warm seas. In.this, and probably in related families, the
young pass through a metamorphosis analogous to that seen in the conger eels. They are for a time
elongate, band-shaped, with very small head and loose transparent tissues. From this condition they
become gradually shorter and more compact, shrinking from 3 or 3} inches in length to 2 inches.
According to Dr. Gilbert, this process, like that seen in various eels, is a normal one, through which
all individuals pass. In the Gulf of California, where these fishes abound, these band-shaped young
are often thrown by the waves on the beach in great masses.

Genus 21. ALBULA (Gronow) Bloch & Schneider.

The characters of this genus are included above with those of the family.

PPt
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F16, 12.—Albule vulpes.
26. Albula vulpes (Linnzeus). ‘‘Macabi”; ‘““Pigjo”’; Lady-fish; Bone-fish; Banana-fish.

Head 3.4; depth 4.5; eye 7; snout 2.2; maxillary 3; interorbital 3.8; preorbital 5.6; D. 15; A. 8;
pectoral 1.9; ventral 2.4; caudal 1.1; scales 9-70-6.

Body elongate, robust, the trunk covered with large shining scales with membranous edges; head
large, naked, subconic; the snout pig-like, overhanging the inferior mouth, which is armed with villi-
form teeth; eye high in position, midway between tip of snout and edge of opercle, entirely covered,
save for a circular central opening smaller than pupil, with an adipose eyelid; vertical fins scaled, the
dorsal and anal very densely; caudal widely forked, upper lobe the longer; median line of back with
one series of modified scales, which are smaller and narrower than those of body and have a long
membranous appendage much narrower than the scale, this appendage alone exposed.

Color, bright-silvery, darker above; faint longitudinal dark or bluish streaks. A metamorphosis
(as in Elops) takes place in the young, previous to which they do not resemble the adult.

Tropical seas, on sandy coasts, almost universally distributed and generally abundant, ranging
northward on our coasts to San Diego and Massachusetts. Three examples in the collection, one 19
inches long, the others about 12 inches, from San Juan market and Culebra Island. Used as food to

some extent, but not highly esteemed.-

Umbarana, Marcgrave, Hist. Bras., 1648, Brazil.

Vulpes bahamensis (the Bone-fish), Catesby, Nat. Hist. Carolinas, pl. II, fig. 1, 1737, Bahamas,

Esox vulpes Linneus, Syst. Nat., ed. X, 1758, 313, Bahamas; after Catesby.

Argentina glossodonta Forskil, Deser. Anim., 68, 1775, Djidda, Arabia. R

Macabi, Parra, Dif, Piezas, Cuba, 88, pl. 35, fig. 1, 1787, Cuba; on Umbarana of Marcgrave,

Synodus argenteus Bloch & Schneider, Syst. Ichth., 398, 1801, Asia.

Clupea brasiliensis Bloch & Schneider, Syst. Ichth., 427, 1801, Brazil.

Albula conorhynchus Bloch & Schneider, Syst. Ichth., 482, 1801, Antilles; after Gronow and Plumier; Poey, Fauna Puerto-
Riquefia, 342, 1881; Stahl, 1. c., 80 and 165, 1883. -

Amia immaculata Bloch & Schneider, Syst. Ichth., 4561, 1801, Central America; after Parra.

Butyrinus banana Lacépéde, Hist, Nat, Poiss., V, 46,1808, Isle de France.
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Clupea macrocephala Lacépéde, Hist. Nat. Poiss., V, 426, 1803, Martinique; on & drawing by Plumier.

Glossodus forskili Agassiz, Spix, Pisc. Bras., 49, 1829, Bahin; called Engraulis sericus and Engraulis bahiensis on the
plates, 22 and 24. -

Albula parre Cuvier & Valenciennes, Hist. Nat. Poiss., XIX, 839, 1846, Martinique; Bahia: Rio de Janeiro.

Albula goreensis Cuvier & Valenciennes, Hist. Nat. Poiss., XIX, 842, 1846, Gorea.

Albula neoguinaica Cuvier & Valenciennes, 1. ¢., XIX, 850, 1846, New Guinea.

Albula scmz’nmia Cuvier & Valenciennes, 1. ¢., XIX, 351, 1846, New Guinea.

Albula erythrocheilos Cuvier & Valenciennes, 1. ¢., XIX, 852, pl. 540, 1846, Friendly Islands.

Albula forsteri Cuvier & Valenciennes, 1, ¢., XIX, 854, 1846, Tahiti.

Albula rostratd. Gronow, Cat. Fishes, 189, 1854, American Ocean, etc.

Albula vulpes, Jordan & Evermann, 1. c., 411, 1896,

Family XVII. CLUPEID&. The Herrings.

Body oblong or elongate, more or less compressed, covered with cycloid or pectinated scales.
Belly sometimes rounded, sometimes compressed, in which.case it is often armed with bony serratures.
Head naked, usually compressed. Mouth rather large, terminal, jaws about equal, the maxillaries
forming thé lateral margins of upper jaw, each composed of about three pieces. Premaxillaries not
Protractile; teeth mostly small, often feeble or wanting, variously arranged. Adipose eyelid present or
absent. Gillrakers long and slender; gill-membranes not connected, free from isthmus. No gular
blate. Gills 4, a slit behind the fourth. Branchiostegals usually few (6 to 15). Tosterior lower part
of opercular region often with an angular emargination, the tips of larger branchiostegals abruptly
truncate. Pseudobranchiw present. No lateral line. Dorsal fin median or somewhat posterior, rarely
Wanting, No adipose fin. Ventrals moderate or small. Anal usually rather long; caudal fin forked.

Vertebrse 40 to 56. :

The Clupeide comprise about 30 genera and 150 species, inhabiting all seas, usually swimming in
Immense schools; many species ascend fresh waters, and .some remain there permanently. The
northern and fresh-water species, as in many other families, differ from the tropical forms in having a
larger number of vertebral segments. )

a. Belly rounded, covered with ordinary scales; supplemental bones of maxillary very narrow; anal fin short. N
b. Ventral small; teeth small, persistent, on jaws, vomer, palatines, pterygoids, and tongue.
¢. Scales of breast not forming a corselet.
d. Species very small, with teeth minute; asilvery lateral-band; dorsal short, of 11 to 16 rays; ventrals inserted nearly
under its front. JENKINSIA, 22
dd. Species of moderate size, with moderate teeth; no silvery lateral band; dorsal long, of 18 to 20 developed rays;
B ventrals inserted much behind dorsal, much nearer base of caudal than tip of snout......c.cevn..... ETRUMEUS
aa. Belly compressed, armed with bony serrse; supplemental bones of maxillary broad.
¢. Anal fin moderate, of 15 to 25 rays; dorsal inserted nearly opposite ventrals,
J. Bcales with their posterior margins entire and rounded; intestinal canal of moderate length.
g. Lagt ray of dorsal not produced.
k. Vertebrase about 50 in number (46 to 56); species of northern regions.
4. Vomer with teeth; ventral scutes weak, ventrals below middle of dorsal; vertebra 50 to 56......0 eooaae.. CLUPEA
7. Vomer without teeth, .
J. Ventral scutes very weak, belly more or less rounded; vertebre about 52; ventrals under middle of dorsal,
CLUPANODON, 23
hh. Vertebree about 42 (40 to 44); tropical species with scales large and usually firmly attached; ventrals inserted under
middle of dorsal; adipose eyelid obsolete SARDINELLA, 24

g9. Last ray of dorsal produced in a long filament; scales large, not firmly {Ltmched; otherwise essentinlly as in Scrdi-
OPISTHONEMA, 25

FUEHGL « « e ee e ete ettt ane seeaa e tat st seusee e e et e an st n st arasate et aaearans
. Scales with their posterior margins vertical, and pectinate or fluted; head very large; no teeth; intestines elongate;
herbivorous ..ccceeianieneiaenacanns heassesacensusiecessenninsatnantaasancasennne teueamaenaeaseees BREVOORTIA
PRISTIGASTERINE:
ec. Anal fin very long, of more than 30 rays; dorsal fin inserted behind ventrals.
k. Teeth not all villiform; both jaws with strong canines; ventrals present, very small........ ve«-. CHIROCENTRODON
kk, Teeth all villiform; no canines; ventral fing PreSeit .. oueeu.iiivesusrrnasersscnresessananesessnnnnsonan ILISHA, 26

Genus 22. JENKINSIA Jordan & Evermann.

Very small species, closely allied to Eirumeus, but with minute teeth and a silvery lateral band;
dorsal with fewer than 18 rays; ventrals inserted belew or just behind it. Two of the three known
Species are found in Porto Rico.

a. Dorsal inserted midway between snout and base of caudal; dorsal rays 14; anal 15........... R lamprotenia, 21
aa. Dorsal ingerted nearer snout than base of caudal; dorsal rays 11; anal 17 stolifera, 28
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27. Jenkinsia lamproteenia (Gosse).

Head 3.75; depth 5.75; eye 3; snout 3; maxillary 2.3; mandible 2.2; interorbital 5; D.14; A.15.

Body long, slender, and compressed; head narrow; snout long, conical, as long as the large eye;
mouth large, jaws subequal, maxillary narrow, reaching slightly past anterior border of eye; minute
teeth on jaws, vomer, and palatines; origin of dorsal midway between tip of snout and base of caudal,
slightly in front of insertion of ventrals. Length 2 to 3 inches.

Pale straw-color; a narrow dark stripe along median line of back, and a broad silvery lateral
band nearly as broad as eye.

Known only from Jamaica and Porto Rico. One specimen, 2.5 inches long, obtained.

Clupea lamproteenia Gosse, Nat. Sojourn in Jamaiea, 291, pl. 1, fig. 2, 1851, Jamaica,
Jenkinsia lamprotznia, Jordan & Evermann, 1. c., 419, 1896.

28. Jenkinsia stolifera (Jordan & Gilbert).

Head 3.75; depth 5.5; eye 2.5; D.11; A.17; scales caducous, about 36.

Body elongate, slender, moderately compressed. Snout sharp, tapering; jaws equal; maxillary
2.5 in head, reaching slightly beyond front of eye. Teeth minu;zgévident in hoth jaws, Eye large.
Dorsal high, inserted at a point slightly nearer snout than base of candal; ventrals under fourth
dorsal ray, nearly half head, and slightly shorter than pectoral.

Translucent green; side with a silvery band as in Stoleplorus, one-fourth depth of body, a little
broader than pupil; a double row of dots along back before dorsal and a single row behind; fing pale.

Found in the Gulf of Mexico from Key West to Yucatan. A small silvery fish very abundant in
schools in the surf with Stolephorus brownii, a species it much resembles in form and coloration. Length
2 inches. Numerous specimens obtained near the shore of the reefs at Culebra Island. Most of these
lack the silvery lateral band, which is replaced by a dark band, this condition appearing to be due to
the formalin in which they were first preserved.

Dussumieria stolifera Jordan & Gilbert, Proe. U, 8. N, M. 1884 (June 3), 25, Kcy West.
Jenkinsia stolifera, Jordan & Evermann, 1. ¢., 419, 1896,

Genus 28. CLUPANODON Lacépede. The Sardines,

This genus.-is close to Clupea, which it resembles in the elongate form and weak ventral serratures,
Vomer toothless; teeth in jaws mostly weak. Scales thin, deciduous. Adipose eyelid present. Gill-
rakers very numerous. Species about 6; chiefly confined to the two temperate zones; all closely related
to the European sardine, Clupanodon pilchardus, and agreeing with it in the rich and delicate flesh;
less firm than that of related species, and much richer in oil. Species marine, not anadromous.

29. Clupanodon pseudohispanicus (Poey). Sardina de Espaiia; “‘Sardina.”’

Head 4; depth 8.75 to 4.5; eye 3.75.; D.16; A.186; scales about 45. Vertebra 46 to 48.

Body slender, little compressed, belly scarcely carinated, its scutes not prominent; mouth small,
maxillary not quite reaching pupil, 2.6 in head; gillrakers very long, slender, and numerous, 30 to 40
below angle, the longest two-thirds eye. Lower jaw with a few feeble teeth; some minute teeth on
tongue. Cheek much longer than deep, their depth below eye two-thirds diameter of eye. Adipose
eyelid well developed. Opercle with very faint strize, preopercle with very few. Caudal well forked,
lower lobe as long as head and a little longer than upper; ventrals inserted nearly below middle of
dorsal, a little nearer base of caudal than tip of snout; pectoral 1.33 in head, a conspicuous sheath of
scales at base. Intestine 1.5 times length of body.

Color, bluish with no distinct markings, sides golden and silvery; peritoneum dusky; opercle
dusky within.

Found in the Gulf of Mexico from Pensacola and Tampa southward to Cuba, Jamaica, and Porto
Rico; occasionally taken in numbers at Woods Hole, Mass., whither it is probably carried in the Gulf
Stream. Called ‘‘sardina’ in Porto Rico and ‘“‘bang’’ in Jamaica. ILength 8 inches. Specimens
taken at Culebra Island. :

Sardinia pseudohispanica Poey, Mem., 1I,311,1861, Cuba; Poey, Fauna Puerto-Riq., 343, 1881; Stahl, 1. c,,80 and 165, 1883.
QOtupanodon pseudophispanicus, Jordan & Evermann, 1, ¢., 423, 1896.
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Genus 24. SARDINELLA Cuvier & Valenciennes. Scaled Sardines.

Small herrings of the tropical seas, with the vertebrsze in reduced number, about 40 to 44; scales
large, usually firm and adherent, often crossed by vertical striz. Ventral scutes strong, 25 to 35 in
nhumber. Adipose eyelid obsolete. Lower jaw projecting; upper jaw somewhat emarginate; teeth
weak. Ventrals inserted behind front of dorsal. Body compressed; cheek not deep; gillrakers long
and numerous; otherwise essentially as in Pomolobus.

The genus Surdinella, as here understood, covers a wide diversity of forms and may be divisible
into several genera when the anatomy of the species is better known.

a. Side of body without distinct silvery lateral band; mouth moderate, teeth very small, but permanent over most of
bones of mouth; scales large and usually firm.

SARDINELLA:
L. Ventral scutes 33 to 35.
¢. Body slender, depth about 4.5 in length; a black opercular 8pot.....coouiieiieriiieanierieraensesennennns anchovia
ce. Body rather decp, depth about 8.5 in length; no black opercular Spot .. ... ...coiemiiiiiirianroaennanns clupeola
bb, Specics imperfectly described. ‘
d. SNOUL ANA ChIN DIACK ¢t eseier et i ieraeeetaianeesseereannanaerannnnnseeeaann nreeerannnnnnes ereneaann, apicalis
dd, 8nout and chin not black; a black humeral spot; side with dark Streaks.......ooiieveieeierirraiaencaaanann bishopi
HareNguLA:

bbb, Ventral scutes 25 to 28; body short and deep, compressed, scales usually with vertical stris.
¢. Scales not very firm and little adherent, so that many are lost in preserved examples; each seale with four vertieal
wavy strige; ventral scutes about 15 + 10; depth 3.4 in length; cye 2.5 in head; no humeral spot........ sardina
ce, Scales firm and closely adherent so that few, if any, are lost in preserved examples; usually a humeral spot.
J. Body moderately elongate, ventral outline not strongly arched; depth 8.33 to 8.4 in length,
g. Head long, 3.43 in length; eye 2.66 in head .....coovvuananaa... KU L L T TR T R PP macrophthalma, 30
J. Body deep, ventral outline arched, forming an even curve from snout to vent; depth 2.75 to 3; eye 2.66 in
4T humeralis, 81

aa. Side with a very distinet lateral silvery band; scales very firm, without vertical striee; mouth very small, almost
vertical; teeth small, none on vomer; tip of snout, chin, and upper fins qusky.....cocovieeericaean. stolifera

80. Sardinella macrophthalma (Ranzani). ‘‘Sardina.”

Head 3.5; depth 3.4; eye 3; snout 8.4; maxillary 2.1; mandible 1.9; interorbital 4.1; D. 16;
A. 17; pectoral 1.5; ventral 2.5; caudal 1.1; scales 40-10; scutes about 28,

Close to 8. humeralis but differing in shape, chiefly in greater slenderness of body; the ventral
outline is not so strongly arched, head not quite so heavy and more pointed, and in spirits the outlines
of scales are less distinct. Humeral spot said (Jordan & Evermann) to be usually evident but some-
timeg wanting. In all our specimens it is absent. A dark, rather indistinet, longitudinal stripe from
humeral region to base of upper lobe of caudal separated from the dark of the back by a pale stripe.
Otherwige as in S. humeralis, with which it is taken.

West Indies, Cuba to Brazil; not common. Nine examples, 2.5 to 6 inches, from San Juan, Puerto
Real, Culebra, and Fajardo. ’

Clupea macrophthalme Ranzani, Nov, Comm, Ac. Sci. Bonon., V, 820, 1842, Brazil.
1larengula maculose Cuvier & Valenclennes, Hist. Nat. Poiss., XX, 292, 1847, Martinique.”
Harengula jaguana Poey, Repertorio, I, 169, 1866, Jagua, near Cienfuegos, Cuba,
Sardinella macrophthalmus, Jordan & Evermann, 1, ¢., 430, 1896,

31. Sardinella humeralis (Cuvier & Valenciennes). “Sardina’; Sardina Escamuda; White-bill.

Head 3.5; depth 3; cye 2.7; snout 3.4; maxillary 2; mandible 2; interorbital 4.3; D. 16; A. 17 or
18; pectoral 1.4; ventral 2.2; caudal 1.2; scales 40-10; scutes 27 to 30. Resembling Opisthonema, but
Wwithout the produced ray in dorsal, and with heavier head, larger eye and scales; fine teeth on jaws,
balatines, and tongue; eye with a thin adipose eyelid; scales large, firm, with vertical stric.
Blue above, silvery below; a dusky humeral spot; some golden on opercle behind eye; chin and
Bnoug dusky,
Very common and much used as food; captured extensively with the cast-net. Eighty-nine
SXamples, 3 to 5.5 inches, collected at San Juan, Palo Seco, Mayaguez, Puerto Real, Boqueron, Arroyo,
‘0cares, and Culebra; one from San Geronimo.
Harengula humeratis Cuv. & Val., Hist. Nat. Poiss., XX, 293, 1847, Rio Janciro; Bahia; Guadeloupe; Santo Domingo.
Alausa striata Cuvier & Valenciennes, Hist, Nat. Poiss., XX, 429, 1847, Guadcloupe; Bahia,

Harmgulq pensacol Goode & Bean, Proe, U. 8, N. M. 1879 (Nov.b), 162, Pensacola, Fla.
Sardinellq hwmeralis, Jordan & Evermann, 1, ¢., 481, 1806.
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Genus 25. OPISTHONEMA Gill. Thread-herrings.

Characters essentially those of Sardinella, except that the last ray of the dorsal is produced in a
long filament as in Dorosoma, Megalops, and Tarpon. Species few, American. 4

32. Opisthonema oglinum (Le Sueur). Thread Herring; Machuelo; Cailleu- Tassart; Spraf.

Head 4.7; depth 3.2; eye 3.6; snout 3.3; maxillary 2.5; mandible 2.1; interorbital 4; D. 17 to 19;
A. 23; pectoral 1.4; ventral 2.7; caudal 0.6; scales 50-15; scutes about 31.

Body much compressed below, ventral outline trenchant, much more strongly arched than dorsal;
head small; mouth small, the wide maxillary reaching about to front of pupil, the lower jaw barely
projecting; opercle with a deep emargination at lower angle; adipose eyelid present; fins small, last
dorsal ray greatly produced, reaching base of caudal in younger individuals, somewhat shorter in older
ones; pectoral fitting into a shallow depression; ventral small, with an accessory scale nearly as long as
fin; anal extremely low; caudal lobes long and slender, subequal; scales large, cycloid, rather loosely
attached lateral line absent.

Color in gpirits: Bluish above, silvery below, back with interrupted brownish longltudlnal stripes
along middle of rows of scales; a dusky shoulder-gpot, the young yz; a series of smaller spots behind,
and black-tipped caudal lobes.

West Indies, north to the Carolinas, occasionally to Massachusetts; common; 47 examples, 3.25
to 9 inches, from San Juan Market, Palo Seco, Mayaguez, Guanica, Hucares, Isabel Segunda, and
Fajardo; one from San Geronimo.

Clupea thrissa Broussonet, Ichthyologie, fasc. I, 1782, Carolina; Jamaica; not of Osbeck, 1767,
Megalops oglina Le Sueur, Jour. Ac. Nai. Sci, Phila., I, 1817, 359, Newport, R. T.

Megalops notala Le Sueur, Jour. Ac. Nat. Sci. Phila., T, 1817, 859, Guadeloupe.

Chatoéssus signifer De Kay, N. Y. Fauna: Fishes, 264, 1842, New York.

Chatotssus ewmorphus Gosse, Nat. Sojourn in Jamaica, 290, 1851, Jamaica.

Opisthonemus thrissa, Poey, Fauna, Puerto-Riqueifia, 843, 1881; Stahl, 1. ¢.,80 and 166, 1883,
Opisthonema oglinum, Jordan & Evermann, 1. ¢., 432, 1896.

(Genus 26. ILISHA Gray.

Body much compressed, thorax and abdomen strongly serrated. Scales moderate; lower jaw
prominent; mouth moderate with rasp-like bands of minute teeth on jaws, palatines, pterygoids, and
tongue; none on vomer. Anal fin very long; ventrals present, small, inserted before the small dorsal
upper ray of pectoral strong; caudal deeply forked.

Tropical coasts of America and Asia. Only one species known from Porto Rico.

a. Anal rays 40 to 45; anal placed behind dorsal.

b, Dorsal rays 19 or20; eye4inhead .. ....ooiviiiiiiiiininnnnao.. ettt e aaeeeeaaeaaaaa. JSlavipinnis
Ub. Dorsal rays 15; eye 3.5 in head...ou.en e i e bleckeriana, 33

83. Ilisha bleekeriana (Poey). Manjua; Anchoa Pelada.

Depth 5.66 in length with caudal; eye 3.5; D. 15; A. 43; scutes 25; ventral line strongly curved.
Mouth wide, oblique. Anal placed behind dorsal; length of anal equal to its distance from posterior
border of eye. Scales very caducous: Silvery.

Matanzas, Cuba; rare. Not obtained by us, but included on the authority of Poey and Stahl.

Pellona bleekeriana Poey, Repertorio, I1, 242, 1867, Matanzas, Cuba; Poey, Fauna Puerto-Riquefia, 343, 1881; Stahl, 1, e,

79 and 166, 1883,
Ilisha bleekeriana, Jordan & Evermann, 1, ¢., 436, 1896,

Family XVIII. ENGRAULIDIDAZ. The Anchovies,

Body elongate, more or less compressed, covered with thin cycloid scales. Head compressed.
Mouth extremely large, more or less oblique, usually overlapped by a pointed, compressed, pig-like
snout. Gape very wide, maxillary very long and slender, formed of about three pieces, extending back-
ward far behind eye, in some species beyond head. Premaxillaries not protractile, very small, firmly
joined to maxillaries. Teeth usually small, sometimes obsolete, usually fine and even, in a smgle row
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in each jaw; canines sometimes present. Eye large, well forward, without adipose eyelid. Preorbital
narrow. Opercles thin and membranaceous. Gillrakers long and slender. Branchiostegals slender,
7 to 14 in number. Gill-membranes separate or joined, free from the isthmus. Pseudobranchise
bresent. No lateral line. Belly rounded or weakly serrate. Fins various; dorsal usually short and
median; no adlpose fin; caudal forked.

Small carnivorous shore fishes, usually swimming in large schools on sandy shoreS' abundant in
all warm seas, occasionally entering rivers. Only one of the American genera known from Porto Rico.

a. Teeth in jaws equally small, if present; nocanines. ... ....ooviiiiiiiiiiiiiniiiiaeieiieinaennns STOLEPHORUS, 27
aa. Teeth in jaws unequal, some of them enlarged and canine-like .. ... ..ooiieiiiiariainiiianaennaea. LYCENGRAULIS

Genus 27. STOLEPHORUS Lacépdde. Silvery Anchovies.

Body oblong, compressed, covered with rather large,‘thin, deciduous scales. Belly rounded, or
weakly compressed. Snout conical, compressed, projecting beyond the very large mouth. Maxillary
narrow, little movable, usually formed of three pieces extending backward far behind eye to base of
mandible or beyond, not beyond gill-opening. Premaxillaries very small. Teeth small, subequal,
Dresent at all ages, usually on jaws, vomer, palatines, and pterygoids. Anal fin moderate, free from
caudal (its rays 12 to 40). No pectoral filaments. Dorsal inserted about midway of body, posterior to
ventrals. Pectorals and ventrals each with a large axillary scale. Adipose eyelid obsolete. Vertebrwe
about 40 (40 to 42) in species examined. Flesh rather pale and dry, more or less translucent; bones firm.
Psendobranchie present. Branchiostegals 9 to 14. Gillrakers long and slender. Gill-membranes
8eparate, free from the narrow isthmus.

Species about 50; small, carnivorous shore fishes, swimming in large schools on sandy shores of
all warm seas, occasionally entering rivers; usnally marked by a very broad, distinet, silvery band.

a. Anal rays 12 to 14; body very slender, depth 6 in length; no distinet lateral band .................. ... miarchus
aa, Anal rays 15 to 17; body slender, compressed, depth 5 to 6 in length.
. Maxillary short, not quite reaching margin of preopercle; lateral band well defined, three-fourthseye. perfasciatus, 34
b, Maxillary of moderate length, reaching beyond preopercle nearly to gill-opening.
. Side with a well-defined lateral silvery band; belly not serrulate.
d. Eye 4 in head, as long as snout; 8CRIes CadUeOUS .« counnutteeraiaiat e eranraa e ianrsiaaaaaanaectatannns cubanus, 85
dd. Eye 8.33 in head, longer than snout; axillary sheaths very large .. .. perthecatus
aaq. Anal rays 19 to 24.
. Side with a distinct silvery lateral band, with well-defined edges.
J. Maxillary long, reaching past root of mandible, nearly or quite to gill-opening; snout projecting considerably
beyond lower jaw.
g. Body moderately elongate, depth 4 to 4.75 in length of body.
h. Silvery lateral band very sharply defined, as broad as eye or slightly narrower, not much narrowed anteriorly;
eye large, 8.5 in head; belly serrulate; A. 20; gillrakers two-thirds eye. ...covourivnivnieieiinannana. brownii, 36
g9. Body more elongate, .depth about 525 in length of body; gillrakers as long as eye. A. 23 or 24; eye 4.4 in
.. cherostomus, 37
J. Maxillary short, not reaching root of mandible; eye small, not longer than snout, 4 in head; silvery stripe rather
diffuse, half broader than eye; body little compressed, approaching Engraulis mordax in form.... argyrophanus
ee. Side without distinet silvery band, or with a fuint diffuse streak.
Opercle short, distance from lower posterior angle of cheek to gill-opening much less thru\ from same point forward
to middle of eye; snout bluntish, not produced.
j. Dorsal rays 12 to 14, ’
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ko Analrays 1810 20; AePth 6.9 o oot ettt eaaanaa eetaenaciesntatnannans lyolepis, 88
LA NATY B R T 5 o3 1 N R S O P [ garmant, 39
Ji. Dorsal rays 16 or 16; anal 23 or 24, '

L Depth 8.3; snout IUCh PrOJECLINE L. vttt ittt taeieia it e et isissresasenareassssnessasnnnan gilberti, 40

@aaa, Anal rays about 80 (25 to 36).
m. Silvery lateral band diffuse or obsolete; body much compressed; eye 8 to 8.5 in head.
2. Gillrakers shorter than eye; lateral band narrow.
Belly slightly serrulate; gillrakers two-thirds eye; scales caducous; anal rays260or26..........oco L. mitehilli
nn. Gillrakers long and slender, longer than eye; belly trenchant, not serrate: scales 40; Interal band broad and diffuse
or obsolete; snout much projecting.

e

. Snout moderately pointed; minute teeth in both jaws; lateral band diffuse................o0 ool clupeoides
@daaa, Anal fin extremely long, itsrays 87 or 88, Lateral band ill defined or obsolete: snout pointed, much projecting;
insertion of dorsal nearer snout than base of caudal; subopercle with a flat triangular prominence..... spinifer

U. Depth4,8; snout JitE1e PrOJECUNE ..o uaeiriietairettiaetiiteanaiiae e riaaeeantiieseersaseaancncnesessnsasasens poeyt

Pp. Snout pointed; minute teeth in upper jaw only; lateral band obsolete. ceveovesproductus, 41
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34. Stolephorus perfasciatus (Poey).

Head 4; depth 8; eye 3.7; snout 4.4; maxillary 1.5; mandible 1.5; interorbital 4.2; D.12 to 15;
A. 14 to 16; scales about 40,-7. Body very slender, the back wide, the belly compressed to a rather
trenchant keel with weak serrulations; snout shorter than eye, pointed, and considerably projecting;
top of head with a slight median ridge; maxillary rounded at end, shorter than in the other species,
reaching not quite to edge of preopercle; front of anal under last rays of dorsal.

Color much as in S. brownii, the lateral band nearly as wide as eye, in spirits its upper edge bor~
dered with dark.

Florida Keys to Cuba, Porto Rico, and Jamaica; common; 15 specimens, 2.75 to 4 inches long,
from Aguadilla.

Engraulis perfasciatus Poey, Memorias, II, 313, 1861, Cuba.
Stolephorus perfasciatus, Jordan & Evermann, 1. c., 441, 1896.

85. Stolephorus cubanus (Poey).

Head 5 in length, with caudal; depth 6.66; eye 4; D. 14; A. 17. Allied to 8. brownii, but with
anal shorter. Body slender, compressed. Eye as long assnout. axillary with teeth, its tip extend-
ing beyond opercular border. Dorsal beginning midway between front of caudal and posterior edge of
eye; pectoral not quite reaching ventral. Scales caducous. A silvery band one-fourth depth of body.
Length 2.75 inches, Cuba and Porto Rico. Not geen by us; included on authority of Poey and Stahl.

Engraulis cubanus Poey, Synopsis, 420, 1868, Cuba; Poey, Fauna Puerto-Riquefia, 844, 1881; Stahl, 1. c., 80 and 166, 1883,
Stolephorus cubanus, Jordan & Evermann, 1. c., 442, 1896,

86. Stolephorus brownii (Gmelin). Striped Anchovy; Manjua.

Head 3.7; depth 4.9; eye 3.5; snout 4.6; maxillary 1.1; mandible 1.4; interorbital 4.3; D. 13 to
15; A. 20 to 23; pectoral 2; ventral 2.8; caudal 1.6; scales 38,—7. Body slender but little compressed,
not elevated, the dorsal outline nearly straight, the belly compressed to a not very trenchant edge;
geales deciduous; snout much projecting, shorter than eye, maxillary reaching nearly to gill-opening;
teeth long and slender, on both maxillary and lower jaw; dorsal and anal with a low basal sheath;
front of dorsal nearer base of caudal than snout.

Translucent in life, with a very distinct and well-defined silvery lateral band, usually narrower
than eye; on thie caudal peduncle just before the end of the band it is slightly narrower than in the
rest of its course. :

Cape Cod to Brazil. The most abundant of the American anchovies; abundant in Porto Rico;
33 examples, from Palo Seco, Mayaguez, Puerto Real, Hucares, Isabel Segunda, and Fajardo.

Piquilinga, Marcgrave, Hist. Bras., 159, 1648, Brazil.

Menidia, Browne, Hist. Jamaica, 441, 1756, Jamaica,

Atherina brownii Gmelin, Syst. Nat., 1397, 1788, Jamaica; after Browne,

Esox epsetus Bonnaterre, Tabl. Ichth., 175, 1788, Jamaica; after Browne,

Engraulis lemnigcatus Cavier, Régne Animal, ed. 2, vol, 2, 823, 1829, Brazil; after Piquitinga of Marcgrave,
Engraulis tricolor Agassiz, Pisc. Brasil., 51, 1829, Bahia; Pard.

Engraulis piquitinga Agassiz, Pisc. Brasil., pl. 23, fig.1, 1829, Bahia; Pard; same type as tricolor,

Argentina menidia Gronow, Cat., 141, 1854, Jamaica; after Browne.

Stolephorus hiulcus Goode & Bean, Proe. U, 8, N, M, 1879 (March 25, 1880), 343, Clearwater Harbor, Fla.
Stolephorus brownti, Jordan & Evermann, 1. c., 443, 1896.

37. Stolephorus cheerostomus (Goode). Hog-mouth Fry.

Head 3.5; depth 5.3; eye 4.6; snout 4.6; D. 13; A. 23; scales 38, Snout projecting much beyond
lower jaw, which just passes vertical from front of eye; eye as long as snout. Maxillary tapering,
reaching gill-opening.  Gillrakers 10 - 25, as long aseye. Dorsal inserted before middle of body; anal
under middle of body; pectoral reaching front of ventrals; scales large.

Brownish, with a lateral silvery band, as broad as eye. ’

This species reaches a length of 2.75 inches. Heretofore known only from Hamilton Harbor,
Bermuda Islands. Apparently common about Porto Rico, specimens having been obtained by us at
Huecares, Puerto Real, and Fajardo. ,

Engraulis cherostomus Goode, Amer, Jour. Sci. Arts, August, 1874,125, Bermudas.
Stolephorus cheerostomus, Jordan & Evermann, 1, c., 444, 1896,
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38. Stolephorus lyolepis Evermann & Marsh, new species.

Head 4.3; depth 6.9; eye 4.6; snout 4.2; maxillary 1.4; mandible 1.4; interorbital 4.4; D. 12 to 14;
A. 1810 20. Body slender and compressed, the dorsal and ventral outlines nearly alike, little arched;
caudal peduncle gently tapering; no serrz evident; snout not greatly produced; maxillary with free end
rounded, reaching beyond root of mandible to edge of preopercle, armed with fine teeth; lower jaw with
minute teeth, smaller than those of maxillary; anal inserted under last dorsal ray;.scales deciduous,

Color in spirits: Flesh-color, without silvery band, a lateral longitudinal row of small black pigment
dots, which are stellate under a lens, usually more numerous posteriorly; a single row of several larger,
‘circular black spots across opercle, and a number scattered on top of head; arow of black spots at base of
anal and a few small black blotches about base of caudal rays; peritoneum with rows of black dots, these
showing faintly through the flesh on the side near ventral outline between pectoral and ventral.

This species is related to S. curtus and 8. poeyi, both Pacific coast species, from each of which it
differs apparently in the fewer anal rays. Thirty-seven specimens of nearly uniform size were collected
at Culebra, February 10, of which the type (No, 49528, U. 8. N. M.) is 1.5 inches long.
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F16. 14.~Stolephorus garmand.

39. Stolephorus garmani Evermann & Marsh.

Head 3.2; depth 8.3; eye 8.5; snout 5.5; maxillary 1.7; mandible 1.7; interorbital 5; D. 14; A. 23;
Pectoral 2; ventral 8.5; caudal 1.3; scales 42,-9.

Body comparatively deep and strongly compressed; belly not strongly trenchant, without
Serrulations; snout thick, much projecting; maxillary reaching nearly to root of mandible, very finely
and weakly serrate; eye large; tip of lower jaw reaching vertical from front of eye; distance from

Ower posterior angle of cheek to vertical from posterior margin of opercle much less than from same
boint to eye; dorsal inserted far in advance of anal, just behind insertion of ventrals, midway between
anterior edge of pupil and base of caudal,

Color in spirits: Back dark to near the median line, below this somewhat reddish; rest of body
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below a line from shoulder to upper base of caudal silvery; some golden on snout and behind eye; no
lateral band. : )

This species has a general resemblance to Stolephorus productus, but is unquestionably distinct
from it; the anal is much shorter and inserted farther back, the body is deeper, the eye larger, and
the snout longer. It is very close to Stolephorus gilberti, differing chiefly in the larger eye, in the color
of back, and in the somewhat less sharply compressed belly. One specimen, the type (No. 49360, U. 8.
N. M.), 4.5 inches long, collected at Puerto Real, January 27, 1899.

Stolephorus garmani Evermann & Marsh, Report U. 8. F. C. 1899 (December 19, 1899), 352, Puerto Real, Porto Rico.
40. Stolephorus gilberti Evermann & Marsh.

Head 3.25; depth 3.4; eye 4; snout 6; maxillary 1.7; mandible 1.7; interorbital 4.9; D. 15; A, 23;
pectoral 2.1; ventral 3.5; caudal 1.3; scales 42-9.

Body comparatively deep and strongly compressed, belly trenchant, without serrations; snout
thick, much projecting; maxillary reaching nearly to root of mandible, scarcely sefrate; eye moderate;
tip of lower jaw reaching vertical from front of eye; distance from lower posterior angle of cheek to
vertical from posterior margin of opercle much less than from same point to eye; dorsal inserted far
in advance of anal, just behind insertion of ventrals, midway between anterior edge of eye and base
of caudal.
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F1a. 16.—Stolephorus gilberti.

Color in spirits: Back light-olivaceous with dark punctulations; rest of body below a line from
shoulder to upper base of caudal, silvery; faint traces of golden behind eye; no lateral band.

This species is very close to Stolephorus garmani, differing chiefly in the much smaller eye, the
more uniform color of the back, the somewhat more sharply compressed belly, and the more nearly
entire maxillary. One specimen, the type (No. 49359, U.S. N. M.), 4.5 incheg long, collected at Palo
Seco, near San Juan, January 13, 1899, associated with S, productus, with which species both 8. gilberii
and S. garmani Evermann & Marsh are ‘allied. .

Stolephorus gilberti Evermann & Marsh, Report U. S, F. C. 1899 (December 19), 352, Palo Scco, Porto Rico.

41. Stolephorus productus (Poey). Hechudo; Grubler Broad-head.

Head 3.6; depth 3.7; eye 8.9; snout 7; maxillary 1.3; mandible 1.4; interorbital 4.6; D. 13; A.
31 to 83; pectoral 1.75; ventral 3.3; caudal 1.1; scales 43-8.

Body elongate, not elevated, strongly compressed, belly not rounded; head small, broadest above,
the pointed suout projecting beyond mouth; eye large, much greater than length of snout, placed high
and well forward; mouth very wide, maxillary very long and thin, reaching to or beyond root of
mandible nearly to gill-opening, ending in a point; dentition very weak, edge of maxillary being
minutely serrate, no teeth in lower jaw; fins small, pectoral inserted under gill-opening, ventral very
small, anal long and low, caudal deeply forked; dorsal and anal with a basal sheath of scales; no
lateral line; scales large, somewhat deciduous.
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Silvery on sides, the back darker, no lateral band.
Known only from Cuba, Jamaica, and Porto Rico. One of the larger anchovies; rather common;

16 specimens of about 6 inches, from Palo Seco and Ponce.

Engraulis productus Poey, Repertorio, I, 380, 1866, Cuba.
Stolephorus productus, Jordan & Evermann, 1, ¢., 447, 1896,

Family XIX. SYNODONTIDA. The Lizard-fishes.

Body oblong or elongate, little compressed, covered with cycloid scales, rarely naked. Mouth
very wide, the entire margin of the upper jaw formed by the long and slender premaxillaries, closely
adherent to which are the slender maxillaries, the latter mostly rudimental or obsolete, never widened
at tip. Teeth mostly cardiform on both jaws, tongue, and palatines; canines rarely present; large
teeth usually depressible. No barbels. Opercular bones usually thin, but complete. Gill-membranes
separate, free from the isthmus. Branchiostegals usually numerous. Pseudobranchie present. Gill-
rakers tubercular or obsolete. Lateral line present. Adipose fin present, rarely obsolete; dorsal fin
short, of soft rays only; pectorals and ventrals present; anal fin moderate or long; caudal forked.
Skeleton rather well ossified. Air-bladder small or wanting. Intestinal canal short. Sides some-
times with phosphorescent spots or photophores. Eggs inclosed in the sacs of the ovary and extruded
through an oviduct. . :

Genera about 10; species about 40, mostly inhabiting shore waters, some of them descending to
the depths. :

a. Scales present, more or less adherent,
. Teeth of premaxillary simple, compressed, not barbed, in one or two rows; a broad band of similar teeth on palate.
Vent about midway between base of caudal and axil of pectoral; head short, blunt, compressed,
TRACHINOCEPHALUS, 28
cc. Vent much nearer base of caudal than axil of pectoral; head depressed, with flat triangular snout ... SyNobpus, 29
bb. Teeth of premaxillary in a very broad band, curved, unequal, and barbed at the end; a similar band on palatines.
) . BATHYSAURUR
aa, Seales very caducous or wanting; teeth in narrow bands; vent posterior.........coiiviiiiiiiiiiiiiin.. BATHYLACO

&

Genus 28. TRACHINOCEPHALUS Gill.

_This genus is closely related to Synodus, from which it differs chiefly in form and in the relstive
development of the fins, Body stout, head short, blunt, and compressed. Vent well formed, about
midway between base of caudal and axil of pectoral, under tip of last dorsal ray. Teeth as in Synodus,
but slender, smaller, and closely set. Lower jaw projecting.

. Species few; shore fishes, widely diffused in tropical seas.

42. Trachinocephalus myops (Forster). Ground Spearing; . Lagarto.

Head 3.4; depth 5; eye 6.4; maxillary 1.8; mandible 1.5; interorbital 10; D. 12; A. 14; pectoral 2.6;
Ventral 1.1; caudal 1.0; scales 4-58-7. Vertebrm 58; cwea 25. Snout very short, shorter than eye,
lower jaw very slightly projecting; top of head scaleless, very rough; interorbital space with an abrupt
longitudinal depression. Pectoral very short, ventrals long, reaching vent.

Color in spirits: Very light brown; 3 or 4 rather faint longitudinal lines above lateral line, these
demarcating color stripes in life; traces of longitudinal dark lines below lateral line; back with 6 or 8
Obseure dark vertical bars, barely crossing lateral line; an oblong dark-brown seapular bloteh; a dark-
brown band from eye across lower jaw; fins nearly plain.

One gpecimen, 7 inches long, from 8an Geronimo, collected by Mr. Geo. M. Gray.

Salmo myops Forster MS., Bloch & Schneider, Syst. Tehth., 421, 1801, St. Helena.

Osmerus lemniscalus Lacépdde, Hist, Nat. Poiss., V, 236, 1803, Martinique; after Plumier,

Saurus truncatus Agassiz, Pisc. Brasil,, 82, 1829, Brazil,

? Salmo trachinus Schlegel, Fauna Japonica, Poissons, 281, 1842, Japan; the Xast Indian, Chinese, and Japanese
form, Trachinocephalus limbatus, is little if at all different from 7. myops.

Saurus brevirostris Poey, Memorias, 11, 805, 1861, Cuba; erroneously stated to have 10 rays,
Trachinocephalus myops, Jordan & Evermann, 1. c., 533, 1896.
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Genus 28, SYNODUS (Gronow) Bloch & Schueider.

First superior pharyngeals cartilaginous; second without teeth; third and fourth separate, with
teeth; lower pharyngealsseparate. Body elongate, subterete. Head depressed, snout triangular, rather
pointed. Interorbital region transversely concave. Mouth very wide; premaxillaries not protractile,
very long and strong, more than half length of head; maxillaries closely connected with them, very
small or obsolete; premaxillaries with one or two series of large, compressed, knife-shaped teeth, the
inner and larger depressible; palatine teeth similar, smaller, in a single broad band; lower jaw with a
band of rather large teeth, the inner and larger teeth depressible; a patch of strong depressible teeth
on tongue in front, and a long row along hyoid bone; jaws nearly equal in front. Eye rather large,
anterior; supraorbital forming a projection above eye. Pseudobranchizx well developed. Gillrakers
very small, spine-like. Gill-membranes slightly connected. Top of head naked; cheek and opercles
scaled like body; body covered with rather small, adherent, cycloid scales; lateral line present; no
luminous spots. Dorsal fin short, rather anterior; pectoral moderate, inserted high; ventrals anterior,
not far behind pectoral, large, inner rays longer than outer; anal short; caudal narrow, forked. Vent
posterior, much nearer base of caudal than axil of pectorals. Branchiostegals 12 to 16. Stomach with
a long, blind sac and many pyloric czeca. Skeleton rather firm.,

Voracious fishes of moderatesize, inhabiting sandy bottoms at no great depth, in most warm seas.
Species numerous; two known from Porto Rico.

«. Scales large, 43 to 50 in lateral line, which has a blunt kecl posteriorly.
b. Tips of first rays of dorsal not reaching tips of last rays when depressed; snout short, broad; shoulder-girdle with
alarge black blotch, anal rays 10 or 11; scale8 4—48-0. ..o iioiiiiiii it cicnevicsserrsacaneronaons intermedius, 43
bb. Tips of first rays of dorsal reaching tips of last rays when depressed.
¢. Shoulder-girdle with the black spot very small or wanting; snout rather pointed, 3.75 in head; ventrals 1.26 in head;
F8 ¢ F 3 1 £ 0 L o poeyi
aa. Scales small, 58 10 68 in lateral line. '
d. Anal fin very short, its rays 8 only; pectoral fin short.
e. Scales moderate, 58 in lateral line; snout 4 in head; shoulder-girdle slightly dusky; dorsal mottled........ synodus
dd. Anal fin moderate, itsrays 10 to 13; shoulder-girdle chiefly yellowish.
/. Snout very broad, broader than long; about 10 scales in a cross series from dorsal to ventral; jaws subequal; scales

4-60 to 64-5; tail with aslight keel Lot ceniea saqurus
£ Snout not broader than long; more than 10 scales in a cross series from dorsal to ventral; lower jaw included; tail

not keeled.
About 4 rows of scales (6 counting obliquely) betwceen lateral line and adipose fin; scales on cheek in 4 to 7rows.
. Head vermiculate above, its length 4 to 4,25 in body; 7 rows of scalesoncheek.,....ooevvenrecveniicnennnn Jaetens, 44

=3

Fa

43. Synodus intermedius (Agassiz). Sand Diver.

Head 3.8; depth 7; eye 7; snout 3.8; premaxillary 1.6; mandible 1.4; interorbital 5.8; D. 11; A. 11;
pectoral 2.1; ventral 1.1; caudal 1.7; scales 5—49-6. Body elongate, fusiform, slightly depressed, a slight
keel on caudal peduncle; head rather blunt and heavy; scales behind eye, with tubes or muciferous
canals; tips of first dorsal rays not reaching tips of last rays when depressed. Iasily distinguishable
from S, fetens by the less slender body, heavier head, larger scales, and color markings.

Color in spirits: Grayish, paler below, each row of scales with a pale longitudinal stripe, plainest
on sides; about eight faint dark vertical bars, terminating at middle of side, a dark blotch between
their ventral ends, plainest in the young; pectoral, caudal, and dorsal barred; shoulder-girdle with a
black bloteh near angle of opercle, which covers it.

This species is generally common and ranges from southern Florida to Brazil. It is apparently
the most abundant species of Synodus in Porto Rico, but of little value as food. Five examples, from
7 to 12 inches in length, were collected at Puerto Real, Boqueron, and Culebra.

Saurus intermedius Agassiz, in Spix, Piscium Brasil., 81, pl. XLIV, 1829, Brazil.
Saurus anolis Cuvier & Valenciennes, Hist. Nat. Poiss., XXII, 483, 1849, Bahia; Martinique.
Synodus intermedius, Jordan & Evermann, 1. c., 535, 1896,

44. Synodus feetens (Linnwus). Lizard-fish; Galliwasp; Lagarto; Soap-fish.

Head 4; depth 8; eye 8; snout 3.4; premaxillary 1.6; mandible 1.4; interorbital 5.5; D. 10; A. 12;
pectorals 2.1; ventral 1.3; caudal 1.8; scales 6-60-7.

Body very slender, the caudal peduncle without trace of keel; interorbital space with radiating
ridges, plainest in adult; opercles with 5 rows of scales, cheek with 7 rows.
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Color in spirits: Grayish, obscurely mottled with darker on back, plain white below; no distinct
longitudinal lines in adult; the young have the back more distinctly mottled, sometimes with regular
bars, with diffuse regular blotches along lateral linc and with more or less distinct longitudinal stripes;
fins plain, : :

Three examples, 5.5 to 14 inches in length, from Puerto Real, Bogueron, and lsabel Segunda, and
two young from Fish Hawk station 6063 in Mayaguez Harbor, in 75 fathoms.

Salmo feetens Linngeus, Syst, Nat., ed. XII, 513, 1766, South Carolina.

Osmerus albidus Lacépéde, Hist, Nat. Poiss., V, 229, 1803, Carolina; after Linnweus,
Coregonus ruber Lacépéde, Hist. Nat. Poiss., V, 263, 1803, Martinique; after Plumier.
Esox salmoneus Mitchill, Trans. Lit. and Phil. Soc., I, 1815, 442, New York.

Saurus longirostris Agassiz, Spix, Pisc. Brasil,, pl. 43, 1829, Brazil.

Saurus mexicanus Cuvier, Régne Animal, ed. 11, vol. 2, 314, 1829, Mexico.

Saurus spixianus Pocy, Memorias, 11, 304, 1861, Cuba.

Synodus falens, Jordan & Evermann, 1. ¢., 538, 1896.

Fia. 16,—~Synodus fatcns.

Family XX. AULOPIDZ.

Allied to the Synodontide, but with the maxillary separate, well developed, and dilated behind.
Hypocoracoids extended downward, as in many spiny-rayed fishes. Gillrakers mostly long and slender,
needle-shaped. Eyes normal, large or small. No luminous spots; jaws without fang-like teeth.
Doreal fin moderate, nearly median in position; body elongate. Pectorals present, normal in form
and position; adipose fin normally present. Pseudobranchiwe present. )

Fishes of moderate depths, chiefly Atlantic, including, as here understood, about six species.

Genus 30. CHLOROPHTHALMUS Bonaparte.

Head elongate, body subterete, covered with moderate-sized, adherent, pectinate, or ctenoid
Sffales arranged in. straight, parallel, oblique lines. Mouth rather large, maxillary well developed,
flllated behind, reaching to beyond front of orbit; lower jaw projecting. Teeth very small, sharp on
Jaws, vomer, and palatines, usually minute teeth on tongue. Eye very large. Dorsal short, inserted
before middle of length of body; adipose fin small; anal short; caudal forked; pectorals and ventrals
Wwell developed, ventrals ingerted under the dorsal and not far behind pectorals, none of the rays
fO_I‘ming exserted filaments. Gill-openings wide. Branchiostegals10. Pseudobranchix well developed.
Gillrakers needle-shaped, rather numerous. ’

Color, silvery, with darker markings.

Deep-gea fishes, resembling smelt, Of four known species, only one is from Porto Rico.

@ BEye 21in head; SCAIESE 60 60 63. ..o ve oo iene ettt eiaeeeeicnicaeaaeiea e raeaaaaan agassizii
a. Eye 3 in head; seales 45 to b2,

b. Dorsal rays 11; depth 6.25 31 TGN «.uvnetoie it ieeeeeeeeenen i eaniaeeaeens sremannrnnenanas e, chalybeius, 44
bb. Dorgal rays 8; Aepth 5.5 Im JeNEER. ceennenneeteienesineeeaenenoneaeeanenreseaerasateresensencaeaeanans truculentus

45. Chlorophthalmus chalybeius (Goode).

Head 3; depth 6; eye 2.5; snout 3.5; interorbital 7; maxillary 2; mandible 1.8; D. 9; A. 6; scales
51; pectoral 1.5; ventrals 1.6; height of dorsal 1.4; of anal 2.5; length of caudal lobes 1.4; least depth
of caudal peduncle about half that of body.

B'Ody terete; head rather large; mouth large; maxillary long, broad at tip, reaching front of pupil;
OWer jaw somewhat projecting; eye very large; minute teeth on jaws, vomer, palatines, and tongue;
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gillrakers long and slender; opercular flap long, reaching base of pectoral. Scales large, arranged in
regular, oblique, transverse rows, overlapping in such a manner as to resemble plates, most of the
scales apparently cycloid, but those of lateral line pectinate. Origin of caudal slightly nearer tip of
-gnout than adipose fin and in front of base of ventrals; adipose fin over middle of anal whose distance
from snout is three-fourths length of body; pectoral long, pointed, its tip not reaching tips of ventrals;
ventralg long; anal opening between ventrals and near their base. '

Color in alcohol: Pale; back and sides crossed by about 10 rather broad dark-brown bars, usually
interrupted on the side, the broadest being just back of dorsal; a broad one crossing front of dorsal, and
a narrow one at its last rays; a large quadrangular dark blotch on side above and anterior to anal fin;
base of caudal dark; cheek, opercles, and top of head with some dark; snout pale; lower part of side,
especially between pectoral and ventral, with fine black specks; a few above pectoral; breast and
region between ventrals with numerous shining black specks; anal black; scales of belly with rows of
similar black specks; bases of anal and ventrals similarly marked; inner ventral rays black; lower
part of anterior dorsal rays black; base of caudal with numerous dark specks.

The single specimen (2.5 inches long) which we have agrees fairly well witlr the type with which
we have compared it. The lower jaw, however, is less projecting in our specimen and the dorsal rays
are one fewer. The known specimens of this interesting species have been taken as follows:

Fish Hawk | U.S. Nat. Albatross | U.S. Nat.
Station. | Mus. No.| Lat.N. Long. W. | Depth. || ‘g ti ™ | e No.| Lat-N. Long. W. | Depth.

o ¢ I o/ 1t Fms. o 7 o r F'nls

2420....... 43829 37 03 20 74 31 40 104

Off Block Island. 126 2424....... 43830 26 41 37 74 42 15 85
28 39 00 7 11 00 130 2425....... ggg}} 36 20 24 74 46 30 19
39 58 00 70 06 00 146 2536, ...... 43834 39,66 15 70 47 30 157
40 02 00 70 37 30 101 2537....... 43835 39 56 45 70 50 30 . 166

Mayuguelz Harbor. 220

It will be observed that all the specimens previously taken were obtained in the Gulf Stream
southeast of Rhode Island, in depths ranging from 85 to 157 fathoms. The specimen obtained by us in
Mayaguez Harbor was taken from rocky bottom in the beam trawl and at the greatest depth yet
known for the gpecies. i

Hyphalonedrus chalybeius Goode, Proc. U. 8. N. M. 1880 (Fecb. 16, 1881), 484, Gulf Strean, off Block Island,
Chlorophthalmus chalybeius, Jordan & Evermann, 1. ¢., 542, 1896,

Family XXI. PECILIIDE. The Killi-fishes.

Body oblong or moderately elongate, compressed behind, depressed forward, covered with rather
large eycloid scales, which are adherent and regularly arranged. Lateral line wanting or represented
by a few imperfect pores. THead scaly, at least above. Mouth terminal, small, the lower jaw usually
projecting; margin of the upper jaw formed by the premaxillaries only; premaxillaries strong,
extremely protractile. Teeth incisor-like or villiform, sometimes present on vomer, but usually in
jaws only; lower pharyngeals separate, with cardiform or rarely molar teeth; third upper pharyngeal
enlarged, fourth wanting or united to third. Gill-membranes somewhat connected, free from isthmus;
gillrakers very short, thick. Branchiostegals 4 to 6. Pseudobranchize none. Dorsal fin single,
inserted. posteriorly, of soft rays only, rarely with a single spine or a rudimentary spinous dorsal;
caudal fin not forked; ventral fing abdominal, rarely wanting; pectoral fins inserted low; no adipose
fin. Stomach siphonal without pyloric appendages. Air-bladder simple, often wanting. Basis cranii
simple ( fide Cope). Sexes usually unlike, the fins being largest in the males, but in some species the
females are much larger in size. Many of the species are ovoviviparous or viviparous, the sexes very
unlike, anal fin of male being developed as an intromittent organ, the young well developed at birth.

A large family of brackish or fresh-water fishes in southern Europe, Asia, Africa, and America,
some of them occurring in bays and arms of the sea. They are mostly of small size, and the species are
very difficult of determination. Only two species known from Porto Rico. This is easily understood
when it is remembered that there is so little brackish water about this island.
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«. Tntestinal canal comparatively short, little convoluted; teeth little movable; bones of the dentary firmly con-
nected; lower jaw strong and usually projecting beyond upper; species chiefly earnivorous.
b. Anal fin of male similar to that of female und not modified into an intromittent prgan. Species oviparous.
¢. Teeth all pointed, none of them compressed or bicuspid or tricuspid.
FunpuLing:
d. Tecth in villiform bands or at least in more than one series.
e. Air-bladder well developed (in all species examined); no caudal ocellus.
J. Gill-openings not restricted above, the opercular angle free from shoulder-girdle; body oblong; dorsal various in

gize and INSEItION . ... i e e i iae e aea FunbuLus, 31

J. Gill-openings restricted, the opercle from upper root of pectoral upward being adnate to shoulder-girdle, body

F21 0000 5. 16 B0 L) o 2 PP ADINIA

ce. Air-bladder wanting; a black ocellus at root of cnudnl at least in MAles..covvriiireiacnrcaensneoncnnnnas Rivuris
dd. Teeth arranged in a single series; dorsal inserted in advance of anal; mouth oblique.

g. Dorsal and anal fins short, each of 9to 13 rays............ e veaveaeeecrneceereanareareetenanaan LucANIA
gg. Dorsal and anal fins very long, each of more than 20 rays GIRARDINICHTHYS
CYPRINODONTINZE:
ce. Teeth incisor-like, notched, bicuspid or tricuspid.
k. Ventral fins well developed (occasionally lost through atrophy); gill-openings restricted; opercle adnate above to
the shoulder-girdle.
1. Incisors bicuspid, with a band of villiform teeth behind them; body rather deep, vertical fins moderately
[ T3 03 T P CHARACODON
ii. Incisors tricuspid, in one row, with no villiform teeth behind them; body short and deep, compressed.
J. Dorsal fin short, of 10 to 12 rays, first ray slender and rudimentary ....c.ceveveriiniiiraracnraennaarnn. CYPRINODON
Jj. Dorsal fin very long, of 16 to 18 rays, first ray devecloped as a stout, grooved spine.. ... JORDANELLA
bb. Anal fin in the males placed well forward and modified into a sword-shaped intromittent organ teeth all pointed,
arranged in bands. Species viviparous or ovoviviparous, the young of large size at birth. -
GAMBUS[INE .
k. Eye normal, pupil not divided by a partition; dorsal inserted more or less behind front of anal.
I. Jaws not produced into a beak, lower jaw prominent, longer than upper; male fish much smaller than female.
. Dorsal fin long, of 1410 16 rays; anal 8hort ...cocieiiniariiniiiiiinieivarraenoniireeneenes PSEUDOXIPHOPHORUS
mm. Dorsal fin gshort, of 6 1010 rays; aNAl SOt e venenrie oot iieieraciiacctnesarnannrncncnonsaararaneas GAMBUSIA’
. il. Jaws produced into a moderate beak, much as in Labidesthes; dorsal and anal short BELONESOX
ANABLEPINE:
kk. Eye divided into two portions by a horizontal cross partition; vertical fins short; body elongate ........ ANABLEPS
aa. Intestinal canal elongate, with numerous convolutions; dentary bones loosely joined; teeth movable; species
chiefly mud-eating.
GOODEINX;
n. Teeth incisor-like, all tricuspid, in one series,with a series of villiform teeth behind them; scxual charactersunknown,
the sexes probably alike; lower jaw projecting.
0. Fing small; scales large; fOrm OblONE - ceuriiinaneaiaer it iiiaesiaacaeae caneemeitansanaseancenntsnnensnnnn GOODEA
PEciLiN:
nn. Teeth all pointed; anal fin in male advanced and modified into an mtrountt(,nt organ; lower jaw short and weak.
Species ovoviviparous.
p. Teeth in o single series; dorsal and anal both short; seales large.

q. Dorsal fin ingerted in advance of anal........... . .. PLATYP®CILUS
gq. Dorsal fin inserted more or less behind front of anal................ PR HETERANDRIA
7p. Teeth in more than one series. .

7. Dorsal inserted more or less behind anal; both fins very small. .. ooeoi it iiiiiniioiiiiciaiacisetcananas LEBISTES

rr. Dorsal inserted over or in advance of anal, its rays much elevated in male.
8, Dorsal fin short, of fewer than 12 rays.

. Teeth of inner series in both Jaws trifid .. o iuiueieimiiin i it e ACROPGECILIA
. Teeth of inner series In both Jaws entire ... ..ot e et PaECILIA, 82
88. Dorsal fin long, of 12 to 16 rays. :

. Caundal fin normal, alike in both sexes, or with the lower angle merely sharp in the male «.......... MOLLIENISIA

wa. Caudal fin in males with its lower lobe much produced and sword-shaped, in adult as long as the rest of the
DO Y et enceieieraaireetanannnasanesateureesonsunsaantacsecacnatnsntssntrraransasaraseranasnesasnnas XIPHOPHORUS

Genus 31, FUNDULUS Lacépdde. Killi-fishes,

Body rather elongate, little elevated, compressed behind. Mouth moderate, lower jaw projecting.
Jaws each with two or more series of pointed teeth, usually forming a narrow band. Bones of the
mandible firmly united. Scales moderate. Gill-opening not restricted ahbove, opercle with its margin
not adnate to shoulder-girdle. Preopercle, preorbital, and mandible with mucous pores. Dorsal and
anal fing similar, small or rather large, dorsal inserted either in front of, above, or behind front of
anal; ventrals well developed. Air-bladder present. Sexes differing in color, size, and development
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of fing, anal fin in the male normal. Intestinal canal short. First superior pharyngeal without teeth,
gsecond with teeth; third and fourth coossified, with teeth.

Species very numerous, mostly American, inhabiting fresh waters and arms of the sea: They are
the largest in size of the cyprinodonts, and some of them are very brightly colored. They are oviparous
and feed chiefly on animals. Some of them are bottom fishes, burying themselves in the mud of
estuaries; others swim freely in river channels and bays; still others are ‘“‘top minnows,” surface
swimmers, feeding on floating insects in swamps and streams.

a. Species with dorsal fin moderate or rather large, of 11 to 17 rays, ity insertion above or usually in front of inser-
tion of first ray of anal; scales large or small. Free-swimming species, not feeding at the surface, some of
them often burying themselves in the mud of bottoms in shallow water.

b. Dorsal fin inserted before origin of anal; branchiostegals 5 or 6.

FUNDULUS:
¢. Scales large, 31 to 38 in a lengthwise series. .
d. Scalegin lateral linc 31 to 84, 10 to 12 in s cross series; body rather elongate, depth 4 to 4.5 in length; dorsal rays
usually 12.
Body without crossbands; each scale above, and especially posteriorly, with a vertical purplish spot in the center;

o

dorsal with series of blackish dots; anal rayS 13 ... reiriniiiriiiiiiataeieeaieeneenraernranananaes punctatus
ee. Body with crossbands light or dark, probably in both sexes; anal rays 9 to 11.
/. Snout shortish, shorter than eye; a black spot on back before dorsal; head bluntish, 8.5 in length......... pallidus

Jf. Snout very long, 1.5 times length of eye in adult; no black spot before dorsal; male with an ocellated dorsal spot;
head pointed and clongate, 3.33 in body; branchiostegals 6 similis
dd. Scales in lateral line 35to 38.
g. Anal rays 10 to 12,
k. Female with two or three black horizontal stripes; male with about 12 dark crossbars and a dorsal ocellus; head
long; 3.76 in length; branchiostegals 6. ... iei ittt iiiieeiciciec e naeaaeaaas majalis
hh. FPemale plain or with dark crossbands only; no black horizontal stripes.
1. Dorsal rays 10 or 11.
J. Color greenish; both sexes usually with dusky or silvery crossbars and pearly spots, at Jeagt on the fins of the male;
dorsal sometimes with an ocellus; scales 35 or 86.

U

k. Form robust, the depth 3.66 in length; head 8.66; dorsal ocellus faint or wanting; males with many pearly spots;

females nearly PIaIN ..o i it et iitnrc ittt eaen e aenaeaan. heteroclitus

kk. Form rather slender, the depth 4inlength; head 3.25; dorsal ocellus on female very conspicuous; pearly spots fewer;

female banded Or SPOtECA. . ..o v oottt ittt aeieaeaareieaaeaeaaa occllaris

Jj. Color greenish; in spirits without bands or spots; body deep; tail slender; fingsmall ............ .. fonticola, 46

#i. Dorsal rays 12 to 14; olivaceous, with about 15 dark crossbands ....... ... ...l bermude
gy. Anal rays 16 or 17; dorsal rays 13 or 14; upper lip thick; scales 38-15 or 16.

I. Form robust, the depth in adult about 3 in length; color uniform pale-brown; fins unspotted ............. robustus

{. Form rather slender, the depth 4.5 in length; color unjform-brown, or slightly mottled on tail; fins unspotted; the

anal of male black at base, yellow distally. ... oot iae e ieieaeeneacanaaans canns lahialis

ce. Scales comparatively small, 44 to 48 in lateral line; dorsal fin of 13 to 15 rays; analrays 11 to1d............. adinia

bb, Dorsal fin inserted over or slightly behind front of anal fin; branchiostegals 4 or’5; bright-colored species with
orange or brown spots, inhabiting mountain springs and brooks; scales about 85, 24 before dorsal; body with
about 15 well-marked black crossbands, asin Fundulus similis or F. cingulatus, between which this species scems
to find its pluce, fins plain. D.90r10; A, Q.. oo ittt e eaea e funduloides
ZYGONECTES:
aa. Species with dorsal fin small, of 7 to 11 rays, its insertion distinetly behind front of anal fin; small species with
large scales (29 to 40); surface swimmers, “top minnows,” seeking insects at the surface of water.
Anal rays 14; dorsal rays 8; scales 31-8; depth 5 in length; olive, the body plain; dorsal and anal with dark cross-
bands; base of caudal with Tound Pale SPOtS .. cuu it eiiaei et ita ettt ceeieiteeaeaaerenerarasanesncnsseanan dovii
mm. Anal rays 8 to 13. ‘
General coloration olivaceous, either plain or with pearly or orange spots paler than ground-color, or blackish spots

",

=

n.
not forming distinct series; no sharply defined black crossbars or longitudinal black stripes.

0. Anal rays 12 or 13; body slender, depth4tobinlength ... . ..o i Jenkinst

00. Anal rays 8 to 11; scales rather large, about 33 to 35-10; depth about 4 in length; anal rays 8 to 11; head 3.25 to 8.6

8 1) 4 pulvereus

nn, General coloration olivaceous, with a single black lateral stripe from head to tail; body stout, depth 3.33 in length;

sides silvery, with black lateral shade above silvery part. D. 11; A.11; scales 81-10............... melapleurus

46. Fundulus fonticola Cuvier &' Valenciennes.

D. 11; A. 12; B. 5; scales 37. Body plump, with long caudal peduncle. Head broad, little
depressed; tail slenderer and body deeper than in Fundulus heteroclitus; dorsal inserted in front of
anal; dorsal and caudal small and rounded, anal high and pointed, paired fins short. Teeth in broad
bands, outer little enlarged. Uniform green, apparently without spots or band in spirits. (Color
cntirely lost in the original type.) Length 2 inches.
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Known only from mountain springs in Porto Rico; here described from the original type, the
only known example, as the other specimens possessed by Cuvier & Valenciennes belong to a species
of Gambusia. Thig species was not obtained by us, but is recorded from Porto Rico by Poey.

Fundulus fonticola Cuvier & Valenciennes, Hist. Nat. Poiss., X VIII, 198, 1846, Porto Rico; Poey, Fauna Puerto-Riqueifia,
342, 1881; Jordan & Evermann, 1. c., 648, 1896. .

Genus 82, P(ECILIA Bloch & Schneider.

Body oblong, often rather deep; mouth small, transverse, with weak jaws; teeth small, in narrow
bands, the outer series in each jaw being usually énlarged, curved, movable, and with brown tips;
lower jaw not prominent, bones movable. Scales large. Dorsal fin rather small, of 7 to 11 rays; anal
fin short, in female nearly opposite dorsal, in males advanced and modified into a sword-shaped intro-
mittent organ. Vertebrze about 28. Intestine long.

Numerous species, mud-eating and viviparous, inhabiting the West Indies, Mexico, and South
America. The genus differs from Mollienisia only in the smaller size of the dorsal, which usually has
9 or 10 rays and isnearly opposite the anal in the female, but behind it in the male.

a. Scales very large, 23 to 25 in a lengthwise series; coloration plain; dorsal and anal dotted.

b. Dorsal rays 7; anal rays 8; coloration plain, fins dotted ......cueirarmiiinniiiiiiaiiiiiiiiiecaaraeiaans vivipara, 47
Db, Dorsal TAYS 9; ANBL TAYSE B . n it aitiair e citsaeitaeeenscscssssrssssnsnessssnursrnnnssscnssnsssonsensnsnnnnsnone gilli

"aa. Scales moderate, 28 to 82 in a lengthwise series.
¢. Base of caudal with a black 0Cellus.......oiiuiiiiiiiiiiiriiiiiiiieeieienanaaiaanes fereeerersiereanions pavoning

cc. Base of caudal without distinet black ocellus.
d. Dorsal and anal each with 10 or 11 rays; scales 30 to 32,-10; depth 8 to 3.33 in length; mde with two rows of black

1 1077 viltata

dd. Dorsal with 7 to 11 rays; anal rays 6 to 9.
¢. Body rather robust, depth in adult more than one-fourth length oo et deaaaes mexicana,;
thermalis; chisoyensis; pelenensis; sphenops; dovii; boucardi; vandepolli; dominicensis: melanogaster; spilurus
ee. Body rather elongate, depth in adult not more than one-fourth length...........cooiiiiiiiiiiiiiiiiinee .. clongata

47. Poecilia vivipara (Bloch & Schneider).

Head 3.6; depth 3.5; eye 3.5; snout 4.2; interorbital 1.8; D. 7; A. 8; scales 25,-8.

Body stout, compressed posteriorly; head depressed, flat; mouth small, jaws weak, lower pro-
jecting; teeth small, in a narrow band in each jaw, outer series greatly enlarged, curved, movable, tips
brown, those of inner series of short, blunt papillee; greatest width of body at pectorals about 1.2 in
head; caudal peduncle greatly compressed 7 or 8 times in its least depth; origin of dorsal fin in female
somewhat posterior to that of anal, a little nearer snout than tips of candal fin; dorsal and anal fins
small, the rays short; pectorals and ventrals short; scales large; intestinal canal long and convoluted.

Color, olivaceous, paler below; borders of scales brownish; a dark bar across anterior part of
opercle, meeting its fellow below; dorsal fin with a broad black bar, plainest on posterior rays, some-
times not evident on anterior rays; caudal with many fine dark specks, faint traces of two dark crossbars;
an irregular black blotch on base of upper candal rays and a similar one on lower, these sometimes
indistinct. The males differ somewhat from the femalesin color. The black at the base of the caudal
is more distinct, and the body is crossed by some 10 or 12 indistinct brownish bars.

The male also differs from the female in having the anterior rays of the anal modified into a long,
somewhat curved intromittent organ, the length of which is usually about equal to length of head; the
anal ig situated much farther forward, its origin being nearer tip of snout than base of caudal; the
ventrals are also much lengthened, about 1.8 in head.

Thig little fish has been recorded from Brazil, Guiana, and Martinique. It was found near Ponce
and Tajardo and at Arroyo and Hucares. At the latter place 422 specimens were obtained February
14 in a small brackish-water lagoon, where it was associated with Dormitator maculatus and the young of
Tarpon atlanticus. They most frequented the shallow water along the edges of the lagoon, where they
swarmed in great numbers and were easily caught in a small hand-net. Of the 422 examined only 34
were males. The largest females are about 2 inches in total length, the males about 1.44 inches. At
Fajardo 71 were taken, of which only one was a male. These were evidently adults, some being 3
inches long and most of them over 2 inches. Some of the females contained well-developed young.

Pecilia vivipara Bloch & Schneider, Syst. Ichth., 452, pl. 86, fig. 2, 1801, Surinam; Jordan & Evermann, 1, c., 691, 1896,
Pecilia surinamensis Cuvier & Valenciennes, Humboldt, Observ. Zool., 1I, 1568, 1817, Surinam,

Pacilia sehneideri Cuvier & Valenciennes, Hist. Nat. Poiss.,, XVIII, 185, 1846, Surinam,
F. C. B. 1900—7
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Family XXII. ESOCIDA. The Needle-fishes.

Body elongate, very slender, compressed or not, coveréd with small thin scales. Lateral line
very low, running as a fold alongside of belly. Both jaws produced in a beak, the lower jaw the
longer, very much the longer in the young, which resemble Hemiramplus; maxillaries grown fast to
premaxillaries; each jaw with a band of small, sharp teeth, besides a series of longer, wide-set, sharp,
conical teeth. No finlets. Dorsal fin opposite anal, both fins rather long. Air-bladder present.

. Lower pharyngeals united to form a long, slender, narrow plate, with flat surface, covered with small,
pointed teeth; upper pharyngeals distinct, the third pair little enlarged, each with some 15 moderate,
unequal pointed teeth ( Tylosurus marinus); fourth pair well developed, with similar teeth, but without
anterior processes. Vertebre numerous, with zygapophyses. Ovary single.

Voracious, carnivorous fishes, bearing a superficial resemblance to the gar pikes; found in all
warm seas, sometimes entering rivers.

- This family contains 4 genera, only 2 of which (ZTylosurus and Athlennes) are Tound in our waters,
and only the first is represented in Porto Rico; the species are about 50, the majority of them American.
Their habits are ordinarily much like those of the pike, but when startled they swim along the surface
with extraordinary rapidity, often leaping above the water for short distances. . When thus leaping
the large species of the tropics are sources of danger to incautious fishermen, sometimes piercing the
naked abdomen of the savages. Most of them are good food-fishes, but the green color of the bones
of the larger species often causes them to be avoided, for no good reason.

a. Gillrakers none; no teeth on vomer; dorsal and anal elevated in front; caudal fin lunate.

b. Body subterete or slightly compressed, its breadth more than two-thirds its greatest depth... TYLOSURUS, 33
bb. Body much compressed, its breadth not half its greatest depth.......ccoeooenioit.. rerreercereneeanaan ATHLENNES

Genus 33. TYLOSURUS Cocco. The Hound-flshes.

Body elongate, very slender, not much compressed. -Both jaws prolonged into a beak, lower jaw
gomewhat the longer, much the longer in young fishes, the very young resembling Hemiramphus.
Each jaw armed with a band of small, sharp teeth, beside which is a series of longer, wide-set, sharp,
conical, unequal teeth; no teeth on vomer or palatines. Scales small, thin; lateral line running along
the side of the belly, becommg median’on the tail. No finlets. Dorsal fin more or less elevated
anteriorly; caudal fin short, unequally lunated or forked; pectorals moderate; ventrals small, inserted
behind the middle of the body. Gillrakers obsolete. Bones usually more or less green.

This genus contains numerous species of comparatively large size. Voracious fishes, chiefly Amer-
ican, one species crossing to Europe, some of them entering rivers.

a. Mouth capable of being nearly or quite closed, upper jaw not conspicuously arched at base.

b. Caudal peduncle compressed, deeper than broad, without trace of keel along the lateral line; no fold of skin across
preopercle; caudal subtruncate, the lower lobe somewhat produced; sides with a bluish-silvery band; specics
of small size, with scales and bones not green,

¢. Scales comparatively large, nbout 85 before the dorsal fin, and about 7 or-8 rows on the check; body robust, depth
about 5 in head; coloratton pale, dorsal and caudal brick-red in life; lateral stripe narrow for its entire length:
no 8CAPUIAT bIOtCh. ..ottt einiebeaceeeartce e eaeaaan notatuy

cc. Scales small, 140 to 160 before dorsal ﬁn about 12 rows on the cheek; body slender; ventrals inserted at a point
nearer cheeks than base of caudal; fins without red; lateral stripe broadened below dorsal fin.

d. Body very slender, depth 7 in head, which is 2.83 in body; eye moderate, 2.33 to 2.76 in postorbital part of head: no
distinet notch in the temporal ridge; maxillary not entirely concealed by preorbital. D. 1, 15; A.1,17; scales
inlateral lime 225. .o et tiae et ae et tae e i timucu, 48

dd. Body less slender, depth 6 in head, which is 2.9 in body; eye large, 2.2 in postorbital part of head; a distinet notch
on temporal ridge close behind eye; maxillary almost entirely concenled by the preorbital. D, 1, 15; A. 1, 17;
8Ca1es IN 1ateral HIe 200. . ..o ..o e etieatrueareecaeaeenansesnenmmetanneacesassseeesonasacenssnnsonnes euryops

bb. Caudal peduncle very much depressed, wider than deep, but without trace of keel. Head 2.66 in length; eye 2.6 in

postorbital part of head; maxillary nearly concealed by preorbltul body subterete; snout very nearly twice

length of rest of head; brownish above, silvery below, a bluish lateral stripe edged below with black and

yellowish; scales not very small, D, 16; Al 17 .. er ettt eeee e ae e eaeeens diplolenia

bbb. Caudal peduncle more or less depressed, or at least with a more or less developed dermal kecl along the lateral
line; scales and bones more or less green.

¢. Dorsal and anal fins short, each of 14 to 18 rays, anal larger than dorsal and beginning farther forward; Inst rays
of dorsal and anal low; jaws slender, about twice as long as rest of head; no fold of skin across preopercle.

J. Eye very small, 4 to 6 in postorbital part of head; caudal keel sharp, color black; body and tail much depressed,

microps
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I, Eye moderate, 2 to 3.25 in postorbital part of head.
g. Caudal fin forked; caudal kecl sharp, broad, and conspicuous; top of head fiat, striated, without median groove;
nase of upper jaw much depressed; maxillary entirely hidden by preorbital; teeth very small; ventral fin mid-
way between eye and caudal; scales not very small, D.1, 13; A, 1,18 ardeola, 49
gy, Caudal fin unequally lunate, the emargination not deep, the lower m;vs moderately produced; scales very small;
gides with a silvery lateral stripe; caudal keel not very conspicuous, not black; top of head with median groove;
maxillary not entirely concealed by preorbital; ventral inserted midway between preopercle and base of
eandal,  Speeies of moderate size, withthe scales and bones more or less green,
. Eye moderate, 2.5 in postorbital part of head; pectorals not black posteriorly. D 1,15; A. 1, 17; lateral linc 300; a
AArK DAT ON OPCICLE L ettt i ie ettt ieeiaeens meesiastecnenanssee: tananasnananan marinusg
hi. Eye small, 2,25 in postorbital part of head. D. 13 or 14 A.150r16; pectoral pale.......cooiiiiiiiaiiiai almeida
ce. Dorsal and anal fins long, cach of 17 to 25 rays, last rays of dorsal fin more or less elevated in the young, becoming
lower in adult; caudal keel rather strong, black; one or more folds of skin across edge of preopercle; caudal
fin deeply emarginate or unequally forked. Ventrals inserted midway between base of caudal and middle of
eye. Species of large size, with scales and bones green; no distinct lateral stripe.
Beak short and very strong, its Iength 1.5 to 1.€8 times length of rest of head; body comparatively robust, depth more
than one-fifth length of head.
. Dorsal fin long, its rays 1,21 to 1,24; anal rays 1,22 to 1,24; insertion of dorsal almost opposite that of anal; snout
longer, 1.66 to 1.83 length of rest of head; lateral line about 850 .................. Ceeaearermacanaan raphidoma, 50
Jj. Allied to T raphidoma, but insufficiently characterized. ... ... oo i i galeatus
#i. Beak strong, but more clongate, about twice length of rest of head; dorsal beginning behind front of anal; greatest
depth of body about two-thirds length of pectoral. D.1,23; A,1,21; lateral line 380; no lateral stripe..... acus
aa. Mouth not closing completely, upper jaw arched at base; lobes of dorsal and anal low, the last rays elevated; cyc
very large, 2.1 in head; scales small, green. D. 24; A.22; a bluish lateral band .......cccvvviinnnan.. caribbreus

=

=

o

48. Tylosurus timucu (Walbaum). * Agujon.”

Head 2.75; depth 7; eye moderate 2.33 to 2.75 in postorbital part of head; scales small, 225, about
150 before dorsal: D. 15; A. 17. Body very slender, subterete; caudal peduncle not keeled; ventrals
ingerted nearer cheeks than base of caudal. No distinct temporal notch; maxillary not entirely
concealed. Scales and bones not green. Greenish; a silvery-bluish lateral band, widened below
dorsal; no scapular spot. Length 1} feet. Florida Keys to Brazil; not rare.

Found by us at San Juan, Palo Seco, and Hucares, and doubtless occurring everywhere about the
island. By the natives all the species of Tylosurus are known as ‘‘agujon.”’

Timucu or Peixe agulha, Marcgrave, Pisc. Brasil., 168, 1648, Brazil.

Esox timucu Walbaum, Artedi Piscium, III, 295, 1792, Brazil; after Marcgrave.
Belone subtruncata Poey, Memorias, II, 295, 1861, Havana.

Belone depressa, Poey, Memorias, II, 296, 1861, Havana.

Tylosurus sagitta Jordan & Gilbert, Proc. U. 8. N. M, 1884, 25, Key West,
Tylogurus timucu, Jordan & Evermann, L. ¢., 711, 1896,

49. Tylosurus ardeola (Cuvier & Valenciennes). ¢ Agujon.”

Head 3.75; depth 8 in head; eye 7; lower jaw from eye 4 in eye (upper jaw broken in our
specimen); interorbital equal to eye; D. 13; A. 17. Body very slender; head broad and flat, much
broader than in ‘a specimen of 7. fimucu of same size; upper jaw depressed; preorbital completely cov-
ering maxillary; teeth small and weak; no fold of skin on opercle; caudal peduncle depressed, with
a strong sharp keel; scales moderate, about 150 before dorsal; origin of dorsal decidedly behind that
of anal; caudal unequally lunate, lower lobe the longer; ventrals midway between eye and caudal.

Our collection contains a specimen of Tylosurus, 13 inches long, obtained at Isabel Segunda, which
we are not able to identify with certainty. It is much emaciated and starved in appearance, with
very short jaws, which have probably been broken. It seems to agree with the brief description
given by Cuvier & Valenciennes of their Belone ardeola and also of their B. cigonella, the type of which
came from Porto Rico.

Belone ardeola Cuvier & Valenciennes, Hist. Nat. Poiss., X VIII, 425, 1846, Martinique.
Belone cigonella Cuv. & Val., Hist, Nat, Poiss,, X VIII, 436, 1846, Porto Rico; Poey, Fauna Puerto—quueﬁa, 837,1881.
Tylosurus ardeola, Jordan & Evermann, 1. ¢., 718, 1896.

50. Tylosurus raphidoma (Ranzani). ‘“dgujon”; Hound-fish.

]

D. 21 to 24; A. 22 to 24; scales 850. Caudal keel rather strong, black; one or more folds of skin
across edge of preopercle. Body robust, little compressed, its greatest breadth a little more than two-
thirds greatest depth; caudal peduncle slightly depressed, a little broader than deep, with a slight -
black derinal keel. Head broad, interorbital space nearly two-thirds length of postorbital part of
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head, with a broad, shallow, nearly naked median groove, which is wider behind and forks at nape.
Supraorbital bones with radiating strice. Jaws unusually short, stiff, strong, rapidly tapering forward;
large teeth of jaws very strong, knife-shaped. Upper jaw from eye about 1.75 times as long as the
rest of head. Eye large, 7 in snout, 2.66 in postorbital part of head, and 1.8 in interorbital width.
Maxillary entirely covered by preorbital. Cheek densely scaled; opercle mostly naked except along
the anterior margin. Scales of body minute, especially above. Dorsal fin low posteriorly, height of
its anterior lobe equaling that of anal, or length of postorbital part of head, its longest ray two-fifths
the base of fin; last rays of dorsal and anal much elevated in young; caudal lunate, its lower lobe
nearly half longer than upper; middle rays about as long as eye. Ventrals inserted midway between
base of caudal and middle of eye, their length a little less than that of pectoral and equal to post-
orbital part of head; insertion of anal opposite that of dorsal.
Green, silvery below; no lateral stripe; pectoral and dorsal blackish; scales and bones green.
This species reaches a length of 3 to 5 feet, and isgenerally abundant in the West Indies from the

Florida Keys to Brazil, the young occasionally reaching northward, having been reported by Dr. Bean
from Ocean City, N. J. Itisthe most common species of the genus in Porto Rico, having been obtained
at San Juan, Mayaguez, Ensenada del Boqueron, Isabel Segunda, and Culebra. It is a vigorous fish and
sometimes dangerous in its leaps from the water.

Belone raphidoma Ranzani, Nov, Comm. Ac. Nat. Sci. Inst. Bonon., V, 1842, 359, pl. 37, fig. 1, Brazil.

Belone gerania Cuvier & Valenciennes, Hist. Nat. Poiss., X VIII, 437, 1846, Martinique.

Belone crassa Poey, Memorias, 11, 201, 1861, Cuba; Poey, Fauna Puerto-Riquefia, 337, 1881; Stahl, 1. ¢., 79 and 166, 1883,

Belone melanochira Poey, Memorias, II, 294, 1861, Havana.

Tylosurus gladius Bean, Proc. U.S.N.M. 1882, 239 and 430, Pensacola.
Tylosurus raphidoma, Jordan & Evermann, 1. ¢., 715, 1896.

F16. 17.— Tylosurus raphidoma.

Family XX1I. HEMIRAMPHIDAZ. The Balaos.

Body elongate, more or less compressed, covered with large cycloid scales; upper jaw short,
lower jaw various, sometimes much produced, the toothed portion at base fitting against the toothed
premaxillaries; teeth equal, mostly small and tricuspid; maxillaries anchylosed to premaxillaries.
Gillrakers long. Caudal fin rounded, or forked; if forked, the lower lobe the longer. Anal fin modi-
fied in the viviparous species (Zenarchopterus), unmodified in the others and usually similar to dorsal;
no finlets; air-bladder large, sometimes cellular. Third upper pharyngeal on each side much enlarged,
golidly united with its fellow to form an oval plate, with slightly convex surface and covered with
blunt tricuspid teeth; this is about as large as the united lower pharyngeals and fits into the cavity of
the latter; fourth upper pharyngeal wanting or grown fast to third; lower pharyngeal large, thick,
triangular, with concave surface. Vertebree about 50. (Characters verified in Hemiramphus brown,
Hyporamphus roberti, and Chriodorus atherinoides.)

Herbivorous fishes of warm seas; mostly shore species; a few pelagic. They feed chiefly on green
alge, and, like the related forms, swim at the surface, occasionally leaping into the air. Size rather
small, about a foot in length.

a. Lower jaw bluntish, not at all produced; teeth rather large; the pectorals and ventrals moderate; shore
1) 4 1 CHRIODORUS
aa. Lower jaw acute, longer than upper, or more or less produced; teeth small; species oviparous, anal fin in the male
not modified, caudal fin unequally lunate.
. Lower jaw produced in a long pointed beak, usually longer than rest of hend
. Body moderately compressed; pectoral moderate; shore fishes,

d. Air-bladder simple; sides of body more or less convex; ventrals inserted anteriorly, far in advance of
dorsal HYPORHAMPHUS, 34
dd. Air-bladder cellular; sides of body nearly vertical and parallel; ventrals inserted posteriorly, not far before
5 ) U HEMIRAMPHUS, 35
cc. Body very slender and compressed, more or less band-like; pectoral fins very long, ventral very short, inserted
POSLETIOrly; Pelagic SPECIES vy vrrreriereitm ettt ittt it teeeneree e raean EULEPTORHAMPHUSB

a8 o
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Genus 34. HYPORHAMPHUS Gill. The Half-beaks.

Body elongate, moderately compressed, sides of body not vertical, but more or less convex; the
dorsal outline parallel with that of belly. Upper jaw short; lower jaw prolonged into a slender beak,
bordered with membrane; the beak shorter in the young; premaxillaries forming a triangular plate,
the teeth of which fit against the toothed portion of mandible; maxillaries joined to premaxillaries.
Teeth feeble, mostly tricuspid. Gillrakers rather long. Head covered above with large, shield-like
scales. Scales large, deciduous. No finlets; caudal more or less forked, lower lobe the longer; dorsal
and anal similar, opposite each other, not modified in male; last ray of dorsal usually short; ventrals
small, inserted well forward, nearly midway between opercle and base of caudal. Air-bladder large,
simple, not cellular. Young with lower jaw short. Side in our species with a distinct silvery band,
ag in dtherina. Oviparous.

Species numerous in all warm seas, going in large schools, but usually remaining near the shore,
feeding chiefly on green algz. '

a. Length of mandible from tip of upper jaw less than rest of head in adult (longer in young): body rather stout;

LU T Vi 1 PPN unifasciatus, 51
aq, Length of mandible from tip of upper jaw not less than rest of head, at all ages, much greater in adult; body
more slender. D.14; A1 ... uuiiuiiaiiimeiiiiiteaiaaioentttttttatieetttattaiesaseiestrasnsnntesnnsias roberti

51. Hyporhamphus unifasciatus (Ranzani). “Balaju’; Escribano.

Head 4.6; depth 6.8; eye 4; snout 2.8; maxillary 3.2; mandible 3; interorbital 8.6; D. 14 or 15;
A. 14 to 16; pectoral 1.6; ventral 3.2; lower lobe of caudal 1.1; scales 52. )

Body elongate, not greatly compressed, sides. not parallel, back wider than DLelly; lower jaw
produced into a long beak which, from tip of upper jaw, is shorter than rest of head, this character

F1a. 18.—Hyporhamphus unifasciatus.

separating the species from H. roberti, in which at all ages the mandible from tip of upper jaw is at
least ag long as head and in adults much longer; dorsal and anal fins completely scaled, the anterior
rays produced but not falcate; lower lobe of caudal the longer; lateral line running very low, close to
ventral fin, demarcating side from belly.

Color in life: Back pale-olive or greenish; scales with dark punctulations forming a streak near
border; 3 narrow distinct black lines along middle of back from occiput to dorsal fin, the median one
faintest; dorsal and anal pale, dusky-tipped; caudal pale, dark-edged; fleshy tip of beak red; a distinct
silvery lateral band, about as wide as eye,.from upper part of base of pectoral to base of caudal.

The balyhoo is very common in the West Indies, ranging from Key West to Rio de Janeiro, and
is considerably used for food; it often leaps from the water and swims in schools, skimming along the
surface, 43 exanples, 4 to 10} inches, from San Antonio Bridge, San Juan market, Boqueron, Ponce,
Hucares, and Isabel Segunda.

Hemirhamphus unifasciatus Ranzani, Nov, Comm. Ac. Sci. Bonon,, V, 1842, 326, Brazil.

? Hemirhamphus picarti Cuvier & Valenciennes, Hist, Nat. Poiss., XIX, 25,1846, Algiers.

Hemirhamphus richardi Cuvier & Valenciennes, Hist, Nat. Poiss., XIX, 26, 1846, Antilles; Cayenne; Bahia; Rio de Janeiro
Hyporamphus tricuspidatus Gill, Proe, Ac. Nat. Sci. Phila, 1859, 131, Barbados.

Hemirhamphus fasciatus Poey, Memorias, 11, 299, 1861, Cuba; not of Bleeker.

Hemirhamphus poeyi Ginther, Cat., V1, 262,1866, Cuba; after Poey.
Hyporhamphus unifeseiatus, Jordan & Evermann, 1. ¢., 720, 1896,

Genus 35, HEMIRAMPHUS Cuvier. The Balaos.

Body more robust than in Hyporhamphus and different in form, the sides of body being compressed
and nearly vertical and parallel. Head and jaws as in Hyporhamphus. Dorsal longer than anal fin and
inserted farther forward, its last ray more or less produced in American species. Ventral fing small and
inserted well backward, much nearer base of caudal than gill-opening. Air-bladder cellular with many
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partitions (in J. browni). Species probably numerous, but most of them have not beeh examined as
to the characters which separate this genus from Hyporhamphus.
* a, Upper lobe of pectoral orange in life; length of pectoral scarcely greater than depth of body. D.14; A, 12; scales

5 G Y brasiliensis, 52
aa. Upperlobe of candal dull-bluish in life; seales rather smaller; length of pectoral one-fifth greater than depth of
70 T 2GR balao

52. Hemirhamphus brasiliensis (Linneeus). ‘‘Balaju’’; Balao; Escribano.

Head 4.2; depth 6.2; eye 3.8; snout 2.9; maxillary 3.6; mandible 3; interorbital 3.9; D. 13 or 14;
A. 12 or 18; pectoral 1.5; ventral 3.1; lower lobe of caudal 1.1; scales 53.

Body much elongate, evenly compressed, the sides parallel, so that a cross section of the body is
nearly rectangular; mandible produced into a very long beak, longer than head, and ending in a fleshy
tip; upper jaw not produced. Lower lobe of caudal the longer.

Color in life: Back uniform dark-greenish, the scales very slightly paler on edges; top of head like
back; upper lobe of caudal yellow, lower olivaceous, the inner edge of both lobes dark; green color of
the back ceaging abruptly at level of middle of base of caudal and upper edge of base of pectoral; sides
and under parts silvery white. The yellow on caudal and the orange on tip of beak are color markings
that distinguish it from Hyporhamphus unifasciatus or roberti.

Very common; edible; its distribution and habits similar to Hyporhamphus, 14 specimens, 9 to 14
inches, from San Antonio Bridge, Aguadilla, Mayaguez, Boqueron, and Fajardo; 2 from San Geronimo.

F16. 19, —Hemirhamphus brasiliensis.

Esox mazxilla Inferiore producla, Browne, Hist. Jamaica, 443, 1756, Jamaica.

Esox brasiliensis Linngeus, Syst. Nat., ed. X, 314, 1758, Jamaieca; after Browne,

Hemirhamplhus marginatus Le Sueur, Jour, Ac. Nat. Sci, Phila., II, 1823, 185, Lesser Antilles; not of Forskal.
Iiemirhamphus browni Cuvier & Valenciennes, XIX, 13, 1846, Guadaloupe; Martinique.

Hemirhamphus pleii Cuvier & Valenciennes, Hist. Nat. Poiss., XIX, 19, 1846, Martinique; Santo Domingo,
Macrognathus brevirostris Gronow, Cat., 148, 1854, Jamaica; after Browne.

Hemirhamphus filamentosus Poey, Mem., I1, 297, 1861, Cuba; Poey, Fauna Puerto-Riqueiia, 837, 1881; Stihl, 1. ¢., 166, 1843,
Hemirhamphus brasiliensis, Jordan & Evermann, 1. ¢., 722, 1896,

Family XXIV. EXOCETIDA. The Flying-fishes.

Body oblong or elongate, covered with cycloid scales, which are rather deciduous. Lateral line
running very low, along side of belly. Head more or less scaly, with vertical sides. Mouth moderate,
terminal, the jaws not prolonged into a beak. Premaxillaries not protractile, hinged at base mesially;
margin of upper jaw chiefly formed by premaxillaries, the short maxillaries entering the lateral margin;
maxillary free from premaxillary, its edge slipping under front of preorbital. Dentition various, teeth
small and weak. Dorsal fin without spines, ingserted on posterior part of body, opposite anal and
more or less similar to it; ventrals abdominal, of several soft rays, inserted posteriorly; pectoral fin
inserted high, used as an organ of flight; shoulder-girdle and pectoral muscles very strong; caudal fin
forked, lower lobe the longer. No finlets. Vent close in front of the anal. Nostrils large, double,
near eye. Lower pharyngeals enlarged and fully united, forming a large, transversely concave plate,
covered with large, close-set, blunt, tricuspid teeth; third upper pharyngeal greatly enlarged, not united
with its fellow, both covered with large, blunt, tricuspid teeth; fourth superior pharyngeal wanting in
adult (probably coossified with the third); (these characters verified on Jxocatus californicus) ; vertebrse
without zygapophyses. Gill-membranes not united, free from isthmus. Pseudobranchiee hidden,
glandular.  Gillrakers various. Gills 4, a slit behind fourth, Air-bladder very large, not cellular, so
far as known, and extending far backward among hwemapophyses of the candal vertebrse. Vertebrm
_about 50. Intestinal canal simple, without ceeca.



THE FISHES OF PORTO RICO. 106

Carnivorous or herbivorous fishes; 4 genera and about 65 species, abounding in all warm seas,
mostly pelagic, swimming near the surface, and skipping or sailing through the air, sometimes for
considerable distances,

+ a. Roof of mouth (vomer, palatines, pterygoids) and tongue provided with teeth; body not angular in outline (ellip-
tical in cross section); pectoral fins moderate, not reaching beyond middle of dorsal fin, ventrals rather long,
inserted behind middle of body; dorsal fin elevated; anal long, its base scarcely shorter than that of dorsal,

PAREXOCQTUS, 36

an, Roof of mouth and tongue with fewer tecth or none (vomer and palatines toothed or not); body angular in outline

(a cross section subquadrate); pectoral fins very long, their tips usually reaching nearly to base of caudal;
lower jaw little prominent; snout short.

. Ventral fing inserted anteriorly, much nearer tip of snout than base of caudal, not used as organs of flight, their

tips not reaching nearly to front of dorsal; anal fin long, its base nearly equal to that of dorsal..... Exoc@Erus

bh, Ventral fins inserted posteriorly, usually nearer base of caudal than tip of snout, used as organs of flight, their tips
reaching past middie of base of anal.

e. Anal fin long, its base a little less than that of dorsal, its origin nearly opposite that of dorsal......... EXONAUTES

ce. Anal fin short, its base one-half to two-thirds that of dorsal, its origin behind that of dorsal . .. CYPSILURUS, 37

=™

Genus 36. PAREXOCETUS Bleeker.

Body moderately elongate, elliptical in cross section. Snout short; lower jaw not produced. Roof
of mouth (vomer, palatines, and pterygoids) fully provided with teeth; pectoral fins moderate, not
reaching beyond middle of dorsal; ventrals long, inserted” behind middle of body; anal fin about as
long as dorsal; dorsal high.

Small flying-fishes of tropical coasts, widely distributed.

53. Parexoccetus mesogaster (Bloch). Volador; Flying-fish.

Head 4.4 in length of body; depth 5; D. 12; A. 13; about 38 scales in lateral line, 5 rows of
scales between lateral line and dorsal fin. Body elongate, compressed (not angulated), rather deep;
width of body at base of pectorals 2 in head; head narrow, compressed, alimost trenchant below; inter-
orbital area flattish, about as wide as eye, 3 in head. Snout short, rather pointed, its length 4.25 in
head; teeth on tongue and palatines; gillrakers numerous, long and slender; pectoral fins of moderate
length, their length 1.66 to 2 in length of body, their tips reaching middle of base of dorsal fin; second
ray of pectoral divided; dorsal fin very high, its longest rays about 0.16 longer than head; base of
dorsal about 1.14 in length of head; tips of anterior rays of dorsal reaching beyond tips of posterior
rays when fin is deflexed, almost to base of caudal fin; ventrals rather short, 4.75 in length of body,
their tips reaching slightly past origin of anal fin; origin of ventrals midway between pupil and last
candal vertebra; anal fin opposite dorsal; lower lobe of caudal rather short, slightly longer than head.

Color, blue above, silvery below, pectoral {dusky in the young) becoming nearly white in the
adult; color of ventrals very similar to pectoral, the duskiness in the young formed of fine blackish
dots; upper half of anterior rays of dorsal fin black; anal fin with few small black dots, more numerous
in the young; candal dusky-reddish. : .

This species reaches a length of 7 inches. It is common in the tropical seas of both the East
Indies and West Indies, and in the Hawaiian Islands. It ranges north in the Gulf Stream to Rhode
Island and is the most common flying-fish of the Carolina region. The young often has one or two
fleshy barbels on the tip of the lower jaw, these being fragile and easily destroyed.

During the voyage of the Fish Hawk to Porto Rico and return to Norfolk, flying-fish were seen
nearly every day and were particularly abundant between Savannah and the Bahamas, in the Wind-
ward and Mona passages, and along the north coasts of Cuba, Santo Domingo, and Porto Rico.
Scarcely a day passed when schools of twenty to a hundred or more did not follow along abreast of the
ship. They were more numerous on bright days when there was considerable wind and the sea was
somewhat rough. Apparently two or more species were seen, though the vast majority probably
belonge to this species which seems to come nearer to shore than any other. A specimen 5.5 inches
long flew aboard the ship at Aguadilla January 18.

Eiocwtu mesogaster Bloch, Tehthyolgia, pl. 899, 1795, Martinique; on a poor drawing by Plumier.

Brocwelus orbignianus Cuvier & Valenciennes, Hist, Nat. Poiss,, XIX, 131, 1846, Montevideo, based on a drawing.
Exocwetus hillianus Gosse, Nat. Sojourn in Jamaiea, II, pl. 1, fig. 1, 1851, Jamaica.

Exocwtus gryllus Klunzinger, Fische des Rothen Meeres, 58t 1870, Red Sea.

Larexoceetus mesogaster, J ordah & Evermann 1. c., 728, 1896.
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Genus 37. CYPSILURUS S8wainson.

Body elongate, broad above, somewhat compressed; head short, blunt, narrowed below; mouth
small; jaws very short, about equal; chin without barbel; maxillaries not joined to premaxillaries;
teeth very feeble or wanting; eyes large; gillrakers moderate; scales large, deciduous; no finlets;
dorsal fin short, opposite anal; caudal widely forked, lower lobe the longer; pectoral fins very long,
reaching past beginning of anal and serving as organs of flight, their great size enabling these fishes
to sustain themseives in the air for some time; ventral fing large, posteriorly inserted, also used as
organs of flight; air-bladder very large; no pyloric caca.

_ Species numerous, in all warm seas, living mostly in the open water and swimming in large schools;
largely cosmopolitan, and any of the forms may be expected to be found within our limits.
a. Second ray of pectoral divided (first simple); third and fourth rays longest.
. Ventral fins inserted about midway between pupil and last caudal vertebra.

b,
¢. Dorsal and anal fins without black markings; ventrals pale.
d. Base of anal 1.66 in base of dorsal; pectoral 1.44 in length, reaching last ray of dorsal; ventrals 2.75 in body, reach-

ing last ray of anal . heterurus
dd. Base of anal 2 in base of dorsal; pectoral 1.40 in length of body, the tip reaching end of dorsal fin; length of

ventrals 2,89 in body, their tips nearly reaching lastrayofanal.......coooviiiiiiiiiiiiiiiiiieninnn.. lutkent
ce. Dorsal and anal fins marked with black; dorsal with one or more dark blotches; anal with a black spot on tips of
third to sixth rays; ventrals black, with pale edgings and a white spot near base....................... Surcatus

bb. Ventral fin inserted midway between posterior margin of preopercle and 1ast caudal vertebra.
¢. Pectoral with posterior half rather abruptly black; anal white ......coviiiiieiiiiiiiiiiiiianinenianenans nigricans

ee. Pectoral unicolor or nearly so, not abruptly black posteriorly.
f. Dorsal fin slightly dusky, but without distinet markings; other fins faintly shaded, but without distinet black

markings; pectoral reaching base of last anal ray; ventrals almost asfar, D.18; A, 10.....oooeunao... lineatus
#. Dorsal fin with a round, black blotch as large as eye on tips of middle rays; other fins all pale; pectoral reaching
beyond tips of dorsal and anal. D.12; A . 11 ... oottt icm i ceea e e ea a2l CYARODLETUS
bbb. Ventral fins inserted at a point midway between middle of operele and last caudal vertebra (or between tip of
snout and tip of upperlobe of caudal) .....ovinoiiiiiiii i i ittt et et ea e bahiensis, b4

aa. Second ray of pectoral simple (like the first); third ray divided.
J. Snout more obtusely descending than in any other speeies, its length 4.5inhead......................... gibbifrons

54. Cypsilurus bahiensis (Ranzani). Volador.

Head 4; depth 5; eye 3.1; snout 4.25; interobital 3; D. 13; A. 9; scales about 50.

Body quadrate, stout, its width about two-thirds its depth; mouth small, snout short; eye large;
top of head flat; pectoral very long, reaching last rays of dorsal and anal, second ray divided, third
and fourth longest; ventrals long, longer than head, reaching nearly as far as tip of pectoral, their
origin midway between last caudal vertebra and middle of opercle; dorsal considerably in front of
anal, its base nearly double that of anal; caudal widely forked, lower lobe the longer.

Color, bluish, silvery above, silvery on sides, white below; side of head silvery; pectoral nearly
uniform dusky, paler at base, and bluish-silvery outside; ventraIs and anal pale; dorsal pale; candal
somewhat dusky. .

Found in tropical seas, north to Cuba, and said to be one of the commonest species; reaches a
length of 8 inches. One specimen flew aboard the ship off Mayaguez, January 20.

Ezoceetus bahiensis Ranzani, Nov. Comm. Ac. Sci. Inst. Bonon., V, 1842, 362, pl. 38, Bahia.

Ezocatus vermiculatus Poey, Mémorias, 11, 300, 1861, Cuba.

Exocatus spilonopterus Bleeker, ¢ Nederl. Tydschr, Dierk., 111, 1863, 113,” Sumatra,

? Exoccetus parre Poey, Synopsis, 385, 1868, Cuba; description insufficient; taken from an old drawing.

Ezxocatus bahiensis, Jordan & Evermann, 1. e., 739, 1896,
Cypsilurus bahiensis, Jordan & Evermann, 1. c., 2836, 1898.

Family XXV. AULOSTOMIDA. The Trumpet-fishes.

Body compressed, elongate, covered with small ctenoid scales. Lateral line continuous. Head
long; mouth small, at end of a long, compressed tube. Lower jaw prominent, with a barbel at sym-
physis. Premaxillaries feeble, not protractile; maxillary broad, triangular, with a supplemental bone.
Teeth minute, in bands on lower jaw and.vomer. Branchlostega]s 4; gills 4, a glit behind fourth.
Pseudobranchie well developed. Gillrakers obgolete.  Gill- membra.nes separate, free from isthmus.
Air-bladder large. Spinous dorsal present, of 8 to 12 very slender free'spines; the soft dorsal and
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anal rather long, similar, posterior, with 23 to 28 rays each; caudal small, rhombic, the middle rays
longest but not produced into a filament; ventrals abdominal, of 6 rays, all articulated; pectorals broad,
rounded, the space in front of them scaly. First four vertebrae elongated. Two pyloric ceeca.

' A single genus with two species, found in tropical seas.

Genus 38. AULOSTOMUS Lacépdde.

Characters of this genus included with those of the family.

a. Base of soft dorsal and anal not black; cach fin with a black band parallel with its base.
b. Iye 2 to 2.5 in postorbital part of head; ground-color reddish; gilvery lateral streaks, not all below lateral line,
maculatus, 55
bb. Eye 3.5 in postorbital part of head; ground-color brown; lateral silvery streaks all below lateral line...... cinereus

55. Aulostomus maculatus Valenciennes. Trumpet-fish; ‘° Trompetero.”’

Head 3; eye 2 to 2.5 in postorbital part of head; D. x~23; A. 25; V. 6. Lower jaw prominent,
keeled, with a small barbel at symphysis; premaxillary slender, maxillary broad; triangular patches
of minute teeth on lower jaw, vomer, palatines, gill-arches, and pharyngeals. Intestinal canal short;
two pyloric crea.

Color, olivaceous, with one or two series of brown or blue dots along each side of the back; another
irregular series from the preoperculum along each side of the belly to anal fin; three or four silvery lines
on each side of abdomen, replaced on head by irregular oblique streaks; anterior part of dorsal and anal
with a horizontal black band, parallel with base of fin but remote from it; caudal fin with usually two
round black spots; ventral fins plain, spotted. (Ginther.)

T1a, 20.—Aulostomas maculatus,

Found in the Caribbean Sea, north to southern Florida; rather common southward; apparently
not common about Porto Rico, as only one small specimen was obtained. This wasseined in Boqueron
Bay January 26.

Aulostoma maculatum Valenciennes, in Cuvier's Illst. Poissons, pl, 92, fig. 2, about 1845,

Aulostoma coloratum Milller & Troschel, in Schomburgk’s Hist. Barbados, 673, 1848, Barbados,
Awlostomus maculalus, Jordan & Evermann, 1. c., 764, 1896,

Family XXV FISTULARIIDA. The Cornet-fishes.

Body extremely elongate, much depressed, broader than deep. Scaleless, but having bony
Plates present on various parts of body, mostly covered by skin. Head very long, anterior bones of
skull much produced, forming a long tube, which terminates in the narrow mouth; this tube formed by
Symplectic, proethmoid, metapterygoid, mesopterygoid, quadrate, palatines, vomer, and mesethmoid.
Both jaws, and usually vomer and palatines also, with minute teeth; membrane uniting bones of tube
below very lax, so that tube is capable of much dilation. Tost-temporal coossified with the cranium.
Bl‘anchiostega]s 5 to 7; gills 4, a slit behind fourth. Gill-membranes separate, free from isthmus.
Gillrakers obsolete. Basibranchial elements wanting. Pseudobranchize present. Air-bladder large.
Spinous dorsal entirely absent; soft dorsal short, posterior, somewhat elevated; anal fin opposite it
and gimilar; caudal fin forked, middle rays produced into a long filament; pectoral small, with a
broad bage, preceded by a smooth area as in the Guasierosteidee; pectoral ossicles 3; interclavicles greatly
lengthened; supraclavicles very small; ventral fins very small, wide apart, abdominal (through partial
atrophy of the girdle, by which they lose connection with the interclavicles), far in advance of the

orsal, composed of 6 soft rays. Pyloric cmes few; intestine short. Vertebre very nwmerous
(4444 to 49 + 28 to 33), the first four very long.

. TFishes of tropical seas, related to the sticklebacks in structure, but with prolonged snout and
different ventral fins. A single genus, with three species.
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Genus 39. FISTULARIA Linneus. Trumpet-fishes.

Characters of the genus included above with those of the family.

"@. Upper lateral edges of snout with few serrations or none; body with blue $pots........oooeeiiineeaan.. tabacaria, H6
aa. Upper lateral edges of snout sharply serrated; body with few blue spotsornone.............o.oooii petimba

56. Fistularia tabacaria (Linnweus). Zrumpet-fish; Trompetero.

Head 2.8; mandible about 4 in snout; snout 3.75 in length of body. D. 14; A. 13. Mouth
slightly oblique, lower jaw the longer, overlapping upper; snout much prolonged, tapering but little
forward, its edges with fine serrations or none. Margin of orbit with sharp compressed points in
front and behind. Reddish-brown above, variegated with numerous large, unequal, oblong, pale-blue
spots on sides and back, arranged in series.

‘West Indies and the neighboring seas, generally common; occasional northward to Carolina and
Florida, or even to Massachusetts. Reaches a length of 6 feet. One specimen obtained by Mr. Gray
at San Geronimo; reported from Porto Rico by Poey and Stahl.

Petimbuaba, Marcgrave, Hist. Brazil, 148, 1648, Brasil.

Fistularia tabacaria Linnaus, Syst. Nat., X, 312, 1758, America; Jordan & ]wu‘mmm I. ¢., 757, 1896,
Fistularia neoboracensis Mitchill, Trans. Lit. and Thil. Soc., I, 1815, 437, New York,

Aulostome marcgravii Castelnau, Anim. Nouv. Amér. Sud, 80, 1850, Bahin; Rio Janeiro,

Flagellaria fistularis Gronow, Cat. Fishes, e¢d, Gray, 146, 1854, American Ocean,

Solenostomus serratus, Poey, Fauna Puerto-Riquefia, 837,1881.

Solenostomus tabacarius, Stahl, 1, c., 79 and 165, 1883.

Family XXVII. SYNGNATHIDA. The Pipe-fishes.
.
Body elongate, usually slender, covered with bony plates which are firmly connected, forming a

bony carapace. Head slender, snout’long, tube-like, bearing short toothless jaws at end.  Gill-openings
reduced to a small aperture behind the upper part of the opercle. Tail long, prehensile or not,
usually provided with a small candal fin. Male fishes with an egg pouch, usually placed on under
side of {ail, sometimes on abdomen, commonly formed of two folds of skin which meet on median line.
The eggs are received into this pouch and retained until some time after hatching, when the pouch
opens, permitting the young to escape. Dorsal fin single, nearly median, of soft rays only; pectorals
small, or wanting; ventrals none; anal fin minute, usually present.

a. Tail not prehensile, usually with a caudal fin; axis of head usually in line with axis of body,

b. Top of head with a slight carination, or none.
SYNGNATHINA.

. Pectoral fins present; caudal present.
(1 Malc with egg pouch under tail, formed by Interal membranes which become conneeted u]ong middle, forming a
closed pouch.
¢. Dorsal fin inserted over or just before vent .. SIPHOSTOMA, 40
dd. Male with egg pouch on abdomen; ridges of body prominent and distinet; caudal fin moderate... DORYRITAMPHUS
ce. Pectoral fins wanting; eaudal wanting or rudimentary; male with ova attached to abdomen, without closed pouch;

no adipose fin. ’
J. Back without pectnlinr tube . ..o on. i SYNGNATHUS
. Back with a peculiar tubé inclosed by the scutes, and extending for & distanee before dorsal fin. ..., OSPHYOLAX
Vb, Top of head strongly earinated. ..ooo o iren ottt e CORYTHROICHTHYS, 41
HIPPOCAMPIN A

aa. Tail prehensile; caudal fin small; head shaped like that of a horse, pluced at a large angle with axis of body; egg

pouch at base of tail.
g. Body eompressed; oeciput with & narrow bony crest, surmounted by a coronet; shi(,lds with tubereles or spines.
HIPPOCAMPUS, 42

Genus 40. SIPHOSTOMA Rafinesque. The Pipe-fishes.

Body elongate, very slender, 6 or 7-angled, not compressed, tapering into a very long tail; dorsal
keels of the trunk not continuous with those of tail. Head slender, tapering into a long, tube-like
subterete snout, which bears the very short, toothless jaws at end. Humeral bones firmly united with
“Preastring.” Body covered with a series of bony, keeled, radiated plates, arranged in linear series.
Dorsal fin distinct, rather short, inserted before or opposite the vent, which is near middle of body;
caudal fin present, rather small; anal fin minute, close behind vent; pectorals developed, short and
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rather broad. Male fishes with an egg pouch along under side of tail, formed by two cutaneous folds,
and splitting lengthwise to release the young fishes. .

Species very numerous, inhabiting all warm seas; abounding in bays among the seaweeds and
entering rivers. The females in most specics are deeper than the males, with more robust trunk,
longer snout, and a more distinet ventral keel.

a. Top of head with a slight ca.rmatlon or none; snout keeled or not; opercle without prominent ridge; base of dorsal
not elevated.

b, Dorsal moderate or long, its first ray in advanee of vent; snout moderate or long; angles of body generally
prominent,

¢. Dorsal covering 1 or 2 body rings.

d. Dorsal covering about 6 or 7 caudal rings, rarely fewer.,

€ Candal rings 86 10 dl. .. .o i e ettt cneieeentaneeeareeaaraa s aaiteaaraannn Sistulatum
ce. Caudal rings 31 to 34. '

J. Dorsil 29 10 82, 010 240 TINES 1ottt ittt iaie ot iiaiiitaieeeieeneateiecaeaceraeeaanaraeenan mackay!, 57
Jf. Dorsal 27, on 147 TINGS, TATELY O 246 .ot imiitattimitatae st et e e e ataeaaelataaaaaerensasneesacanas floride, 58
ece. Caudal rings 24; body rings 19; dorsal rays 80, on 146 rings; snout long; body slender........c.civviviaannnnn poeyt

dd. Dorsel covering 4 or 5 caudal rings.
. Dorsal rays 24 to 32.
h. Dorsal rays 29 to 32, on 1 4 9 rings; rings 17 4 35; snout 2 in head, head with keel ... ...........cciai.et pelagicum
kh. Dorsal rays 26 to 28, on 1.5 + 5 rings; rings 16 4+ 34; snout short, 2 in head; head with slight keel . ... PTOUussCaU
Ihh. Dorsal rays 23 to 25, on about 1 + 4 rings; rings usually 16 + 33; snout short, 21in head ........... . clucens, 59

gg. Dorsal very short, 18 rays, on 1 4 5 rings; rings 17 4- 82; snout short P Jjonest, 60
ddd. Dorsal very short, covering 3 caudal rings and 1.5 body rings, its rays 20 to 23; rings 17 -+ 27; snout very short; head
BEa <Y U B 6T e brachycephalum

ec, Dorsul covering 8 body and 4 to 6 caudal rings,

. Rings 16 to 18 + 29 to 33,

f. Snout rather short, not half length of head; dorml fin very high; rings 18 4- 83; dorsal 35,on 5 4 4 rings; belly in
female with a black keel; sides with narrow vertical silvery streaks; dorsal spotted..........ooooioioi.n affine

Jjf. Snout rather long, more than half head.

#i. Rings 20 to 21 4 36 to 38; dorsal 82 to 87,0m 3 + 5 rings; belly flat or slightly concave; snout moderate.... louisians

el e,

4ii. Rings 16 to 20 + 30 t0 40; dorsal 36 to40,0n 5 -4 ord 4 0 rings. ... it Suscum
bb. Dorsal fin very short, its first ray not in advance of vent; rings 15 4- 37 to 89; snout very short, less than two-fifths
head; angles of body little marked, the form subterete.. ... ..o i ieiiiiiiiriiairiararenroennenaes erinigerum

5'7. Siphostoma mackayi Swain & Meek.

Head 5.66 to 6.25 in total length. D. 29 to 32; rings 1833 to 36. Snout compressed, 1.75
to 2 in head, its median line with a slight keel above and below, with smaller keels on each side;
opercle not keeled. Dorsal somewhat higher than width-of a body ring, its base about 1.33 in length
of head, covering 246 rings. Pectoral higher than length of base; tail about 1.83 in total length of
fish; body deep, its greatest depth in adult females equaling width of four body rings.

Color in spirits: Grayish or dark olive; males with about 14 dark-gray crossbars on side, broader
than interspaces; body usually more or less spotted with small white spots; dorsal pale, usually dotted
over with darker; caudal dusky, generally spotted with white; opercle iisually with white bars.

Gulf of Mexico and West Indies; known from the Snapper Banks off Pensacola, Key West, and
Cozumel, Yucatan; rather common. One specimen, a female, 7 inches long, taken at Mayaguez,
January 19, :

Siphostoma mackayi Swain & Meek, Proe. U, 8, N, M. 1884, 239, Key West; Jordan & Evermann, 1. e, 766, 1896,

58. Siphostoma floridee Jordan & Gilbert. .

Head 6 to 6.5 in total length. D. 27; rings 17 to 18 + 31 to 32. Snout rather short, about 1.66
in head; median line well keeled above and below, the ridge on both sides of median ridges above and
below not so conspicuous. - Occiput and opercle little keeled. Dorsal shorter than head, covering
14-8 to 7 rings, its height 5 times in base; caudal fin 2.5 in base of dorsal; pectoral slightly- hlgher than
length of base; tail longer than trunk, 1.83 in total length, caudal pouch covering about 18 rings.

Color in life: Dark green; side with gray specks and without dark band; tail with faint darker
bars, broader than interspaces; sides of tail especially mesially, with many rough and oblong pale
Spots; snout mottled, especially on side; lower part of the opercle nearly plain; dorsal translucent,
Yellowigh at base; caudal yellow, dusky at tip; anal plain.

Found on sandy shores from North Carolina to Texas (Beaufort, N. C., Corpus Christi, Tex.);
rather common. Three specimens seined in Ensenada del Boqueron, January 26.

Siphostoma floride Jordan & Gilbert, Proc. U. 8. N. M. 1882, 263, Pensacola, Fla.; Jordan & Evermann, 1. c., 766, 1896,
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59. Siphostomsa elucens (Poey).

Head 7 in total length; depth 3.6 in head; snout 1.9 in head; body rings 17; caudal rings 32.
D. 23,0n 14 rings. Body rather stout; snout moderate; keels rather strong; pouch of male covering
about 17 rings. :
Color grayish-brown, back and sides more or less mottled with lighter and darker; lower half of
snout with alternate bars of white and brown.
Known only from Havana and Porto Rico; one specimen, a male, 6 inches long, with pouch filled
with eggs, obtained at San Antonio Bridge, January 12.
Syngnathus elucens Poey, Synopsis, 443, 1867, Havana.
? Syngnathus flavirostris Poey, Enumeratio, 178, 1875, Havana.
? Syngnathus picturatus Poey, Enumeratio, 178, 1875, Havana.
# Syngnathus linea Poey, Enumeratio, 178, 1875, Havana.
f Syngnathus marmoreus Poey, Enumeratio, 178, 1875, Havana,

? Syngnathus ascendens Poey, Enumeratio, 179, 1875, Havana.
Siphostoma elucens, Jordan & Evermann, 1. ¢., 768, 1896.

60. Siphostoma jonesi (Giinther).

Rings 17 4+ 32. Dorsal18,on 1 - 5rings. Head and snout short, the latter somewhat bent upward,
shorter than the postorbital portion of the head, keeled above, but without spines in the median line.
Interorbital space concave, crown and occiput with a median keel. Keels of body sharp but not spiny;
lateral keel of the trunk passing into lower keel of tail; aridge running across opercle but not reaching
its end; tail twice as long as trunk without head; caudal very short.

Color: Blackish-brown; upper half of trunk with 3, upper half of tail with 7, equidistant white
crossbands,

Bermudas and Porto Rico. Two small males, 2.75 and 3.50 inches long, respectively, dredged at
station 6085, between Vieques and Culebra islands, in 14 fathoms, February 6. The larger has the
pouch well filled with eggs and the other has a few eggs.

Syngnathus jonesi Giinther, Ann, Mag. Nat. Hist., series 4, XIV, 8, 1874, Bermudas.
Siphostoma jonesi, Jordan & Evermann, 1, c., 768, 1896.

F1G. 21.—Corythroichthys cayorum.

Genus 41, CORYTHROICHTHYS Kaup.

This genus differs from Siphostoma in the strong keel on top of head, the strong opercular ridges,
the short, stout body with prominent angles, and the very short snout. Three species known.

a. Top of head strongly carinated, keel usually extending from interorbital space to first body ring; body stout,
usually with sharp angles and variegated coloration; head in line with axis of body; opercle with a prominent
ridge. '

b. Caudal rings about 30; dorsal rays 23 to 27, snout short.

¢. Rings 18 + 30; dorsal rays 23, on 1 + 4 rings; snout 2.4 in head, its color white:; body with 12 irregular brown cross-

bands, and white MATKINZS. .o u ittt it inat ettt ce i et aeea i albirostre

bb. Caudal rings 25, body rings 20; dorsal rays 40, on 3 - 7 rings; snout long, more than half head; form of body unde-
73 o< cayennense

bbb, Caudal rings 26, body rings 17; dorsal rays 21, on 1.5 + 8.5 rings; snout very short, 3.2 in head .......... cayorum, 61

61. Corythroichthys cayorum Evermanq & Kendall.

Head 8.6; depth 12.6; snout 3.2 in head; eye 4.33; D. 21 rays, on 1.54- 3.5 rings; A. 3, on first candal
ring; C. 10; P. 10. Rings 17 26-=43. Body short and stout; head short, snout very short; tail but
little longer than head and trunk. Cranial ridges strong; a high, sharp keel on snout; occipital keel
very high, its edges convex, notched near middle, not continuous with keel on snout; a strong supra-
ocular ridge, beginning opposite posterior end of nasal keel and continuing backward, with one hiatus
upon upper edge of opercle; just below this on opercle another longer but scarcely stronger ridge;
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another short ridge on anterior part of opercle at level of lower part of eye; opercles very convex, as
if swollen outward; keels on body and tail all strong, the two lateral keels on body terminating on third
caudal ring; the two lateral keels on tail beginning on last body ring, thus overlapping body keels;
median keel on side well developed, terminating on sixteenth body ring; ventral keels strong;
abdominal keel very strong. Egg-sac on first 18 caudal rings.

Color, yellowish-brown, with darker punctulations; tip of snout white; cheek, throat, and under
parts of snout white, crossed by about 7 or 8 irregular brownish bars extending downward and back-
ward; opercles brown; fins pale. .

Thls species is related to C. albirostre, of Heckel differing from it chiefly in the shorter snout,
smaller dorsal, and fewer rings. It is known only from Key West and Porto Rico. A fine female, 4
inches long, was seined on Cayo Jancudo, at Fajardo, February 17.

Corythroichthys cayorum Evermann & Kendall, Bull. U. 8. F\ C. 1897 (Feb.7, 1898), 128, pl.7, fig.7, near Crawfish Bar,
Key West, Fla.; Jordan & Evermann, 1. c., 2838, 1898.

Genus 42. HIPPOCAMPUS Rafinesque. The S8ea-horses.

Body strongly compressed, belly gibbous, tapering abruptly to a long, quadrangular, prehensile
tail. Head with a distinct curved neck placed nearly at a right angle with direction of the body,
surmounted by a compressed occipital crest, on top of which is an angular, star-shaped coronet; top and
sides of head with spines. Physiognomy remarkably horse-like, like that of a conventional ‘“‘knight”
at chess. Body and tail covered with bony plates, forming rings, those on body each with 6 spines or
tubercles, those of tail with 4. Pectoral fins present, short and broad; anal minute, usually present,;
dorsal fin moderate, opposite the vent. Egg-pouch in male a sac at base of tail, terminating near vent.

Species numerous in all warm seas. They attach themselves by their tails to seaweed and other
floating substances, and are often carried to great distances by currents.

a. Dorsal fin large, with 19 rays; rings 11 4- 82 to 85; depth of body equals length of head; snout 2,33 in head; dorsal fin
on 8.5 4+ 0 rings; body mottled, N0t AOtEEA vevueaiiriineiiiiiistiitiarctnrerannessciocsasnearasnanssses hudsonius

aa. Dorsal fin smaller, with'16 to 18 rays.
b. Dorsal fin with 17 or 18 rays, on 1 caudal ring; snout short, less than half length of head; light-blue spots on head

and’ snout; head usually without filaments; 8ize Jarge ....coevveiieiiviiiiniiiiatioeaieiacrnnenaann punctulatus, 62
bb. Dorsal fin with 16 rays, on 4 - 0 rings; rings 12 4 81; snout longer than postoculur distance; body unspotted; size
INOAEIALC. c e oo iitirienneeneisteeereeiuseesontassessssssssssresensaesnasrsasroraseossessecnnnnnsssssnnnsens stylifer

aaa. Dorsal fin verysmall, with 12rays, on 2 + 1 rings; rings 11 4 80; snout very short; body without white spots. . zostera
62. Hippocampus punctulatus Guichenot. Sea-horse; Cabalito de Mar.

D. 18, covering 24 - 1 rings; rings 12 -+30. Snout short, about 2.6 in head, or slightly shorter
than postorbital part of head; eye 2 in snout; supraorbital spines divergent, each with a minute spine
in front; coronet high, about 1.5 in snout; no filament on coronet, and only a few very short ones any-
where on head, none on body; spines of body strong, but blunt.

Color, dark-brown, fing pale; head with numerous minute white specks; body and tail with a
few similar specks.

Found in the tropical parts of the Atlantlo, common in the West Indies, Brazil, and western
Africa, reaching occasionally northward in the Gulf Stream as far as Beaufort, N C. (Jenkins.) One
Specimen, about 3 inches long, seined at Ponce, January 30.

Hipy pus punctulaius Guichenot, in Sagra’s Cuba, Poiss., 174, pl. 5, fig. 2, 1860, Cuba; Poey, Fauna Puerto-Riquefia
347,1881; Stahl, 1. ¢., 7¢ and 165, 1883; Jordan & Evermann, 1. ¢., 777, 1R96.

Hippocampus marginalis Heckel, in Kaup’s Lophobr., 15, 1856, Mexico.

Hippocampus fascicularis Heckel, in Kaup’s Lophobr., 15, 1856, Mexico.

Hippocampus longirosiris Heckel, in Kaup’s Lophobr., 12, 1856; not of Cuvier.

Hippocampus guttulatus Ginther, Cat., VIII, 202, 1870; probably not of Cuvier.

? Hippocampus kude Bleeker, Nat, Tyds. Ned, Ind., 111, 82, East Indies.

Family XXVIIl. ATHERINIDZ. The Silversides.

" Body rather elongate, somewhat covered with scales of moderate or small size, which are usually,
but not always, cycloid. No lateral line; some scales often with rudimentary mucous tubes. Cleft of
the mouth moderate. Teeth small, on jaws and sometimes on vomer and palatines, rarely wanting.
Premaxillaries protractile or not. Opercular bones without spines or serrature. Gill-openings wide,
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the gill-membranes not connected, free from isthmus; gills 4, a slit behind fourth. Pseudobranchiw
present; gillrakers usually long and slender. Branchiostegals 5 or 6. Dorsal fins 2, well separated,
the first of 3 to 8 slender flexible spines, second of soft rays; anal with a weak spine similar to soft
dorsal, but usually larger; ventral fins small, abdominal, not far back, 1 small spine and 5 soft rays;
pectorals moderate, inserted high. Air-bladder present. No pyloric ceeca. Vertebrze numerous,
usually about 23 4 23=48; third and fourth superior pharyngeals coossified, with teeth.

This family comprises about 15 genera and 60 species of carnivorous fishes, mostly of small size,
living in great schools near shore in temperate and tropical seas; a few species in fresh water; all the
species have a silvery band along side; this is sometimes underlaid by black pigment. All which are
large enough are highly valued as-food; hence the common name of ‘‘fishes of the king” (pescados del
rey, or pesce re, or peixe rey).

a. Premaxillary narrow posteriorly, its edge nearly straight. Body little compressed, belly rounded; pectorals short;
scales cycloid; vomer with teeth; first dorsal with 5 to 9 spines, inserted in front of the rather short anal;
3370301 1003 T o R e U [ ATHERINA, 4

aa. Premaxillary broad posteriorly, its edge strongly curved.

b. Lower jaw strong, projecting beyond upper.
¢. Scales small, rough, in 70 series; teeth well developed; vomer usually with a few teeth; jaws long.... LETHOSTOLE

cc. Scales large, Smooth, In 38 10 50 BeTies. ... ovu i e e e CHIROSTOMA
bb. Lower jaw moderate, its tip included; vomer without teeth,

d. Scales laciniate; dorsal and anal SCaly ... ... oo -- KIRTLANDIA
dd. Scales cycloid; soft dorsal and anal mostly Without 8Ca1eS. ... .vuirieeiiiiiriini it aincieiieiineens MENIDIA
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Fia, 22.—Atherina stipes.

Genus 43. ATHERINA (Artedi) Linneaus,

Body oblong, compressed. Mouth large, terminal, oblique; jaws about equal, their edges nearly
straight; maxillary extending to front of eye. Premaxillaries narrow posteriorly, strongly protractile.
Villiform teeth in bands on jaws, vomer, and palatines. Species numerous, mostly European.

a. Anal fin rather short, of 10 to 16 rays.

b. Scales large, 36 to 40; first dorsal with 5 or 6 spines.

¢. Head very broad, interorbital width about equal to the Inrge eye, which is about 2.33 in head. Scales 36 to 41,

d. AnalraysT, 12, or 1, 13; head about 4 in length stipes, 63
dd. Anal rays 1, 10 or 11; head 3.5 to 3.66 in length laticeps, 64

cc. Head narrow and pointed, the large eye much greater than interorbital width; body slender and weak, depth 6 in

length; analx, 12; scales 88 10 4] ... . e aia et eieceeaenaaaa. arga, 66

bb. Scales small, 45 1o 52; body very slender; first dorsal long, with 7 or 8 spines.
e. Anal rays’y, 11; eye 3in head; scales 45 ........ e e e et eaeeeaeeseaneieeieiaatiiseaneethenaaas harringlonensis
ce. Anal rays I, 15; eye 2.5 in head; seales 62.............. caroling
«a. Anal fin longer, of about 20 rays; dorsal rays v-1, 15........ wticrops

83. Atherina stipes (Miiller & Troschel).

Head 4; depth 5.3; eye 2.5; snout 4; maxillary 2.7;- mandible 2.3; interorbital 3; D. v-1, 9;
A.1,12 or 13; pectoral 1.6; ventral 2.3; caudal 1.2; scales 41. ’ .

Close to A. laticeps, but with top of head narrower and more pointed, eye smaller, lateral band
much wider, about 4.5 in head, equal to length of snout. Xnown only from the Barbados and Porto
Rico; apparently rare, only two specimens collected, about 2.5 inches long, these being taken with the
abundant, A. laticeps at Culebra.

Atherina stipes Milller & Troschel, in Schomburgk, Hist. Barb., 671, 1848, Burbados; Jordan & Evermann, 1. ., 790, 1896.
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64. Atherina laticeps Poey. Cabezole.

Head 3.5; depth 4.8; eye 2.3; snout 4; maxillary 2.1; mandible 2; interorbital 2.4; D. v-1, 9; A. 1,
10 or 11; pectoral 1.5; ventral 2; caudal 1.2; scales 38. Body elongate, somewhat compressed; espe-
cially posteriorly, very heavy forward; head very large, flat above, interorbital space very broad, equal
to eye, which is very large; snout very short, wide and blunt; mouth wide, very oblique; maxillary
narrow, reaching beyond front of eye; lower jaw the shorter; jaws, vomer, and palatines with villiform
bands of very short teeth; spinous dorsal of extremely slender flexible spines; scales large, with a
glazed or enamel-like appearance, as if highly polished, in alcoholic specimens when dry.

Color in life: Translucent green, silvery below with a well-defined silvery lateral band, below
which is a series of dots along side; back with dark dots forming streaks along rows of scales; snout
above with black dots; fins pale, nearly plain; a dusky shade at base of caudal. (Jordan & Evermann.)

Caribbean Sea, north to western Florida. = A small and very common species; 290 examples, 1.5
to 3 inches in length, from Ponce and Culebra. :

Atherina laticeps Poey, Memorias, 11, 265, 1861, Havana; Jordan & Evermann, 1. ¢., 790, 1896,
, .
85. Atherina arsea Jordan & Gilbert.

Head 4.5; depth 6; eye 2.6; snout 4; maxillary 2.7; mandible 2.3; interorbital 3.1; D. vi-1, 9;
A. 1, 12; pectoral 1.5; ventral 2.2; caudal 1.4; scales 41. Body more slender and head smaller and
more pointed than in A. laticeps or A. stipes; maxillary scarcely reaching front of orbit.

iy A.:‘Ué X Aé‘t'n‘;mﬁi&ﬁ!\{v%{ﬁ‘;iﬂ@,f.gﬁ%
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F1a. 28.—Atherina area.

Color of A. stipes, belly dusky behind vent; base of anal dusky, the color continued along caudal
Peduncle in a series of black dots; no black dots on sides. ’

Gulf of Mexico to Key West and Cozumel. Uncommon in Porto Rico; only four specimens, 2.5
inches in length, taken with A. laticeps, at Culebra.

Atherina arza Jordan & Gilbert, Proc. U. 8, N, M. 1884, 27, Key West; Jordan & Evermann, 1. ¢., 790, 1896,
Family XXIX. MUGILIDA. The Mullets.

Body oblong, more or less compressed, covered with rather large cycloid scales; no lateral line,
F)ut the furrows often deepened on middle of each scale so as to form lateral streaks. Mouth small,
Jaws with small teeth, or none, teeth various in form; premaxillaries protractile. Gill-openings wide,
Inembranes separate, free from isthmus. Branchiostegals 5 or 6. Gillrakers long and slender. Gills 4,
4 glit behind fourth. Pseudobranchiz large. Two short dorsal fins, well separated, anterior with
4 stiff spines, last one of which ig much shorter than the others; second dorsal longer than first, similar
to the anal; anal spines 2 or 3, graduated; ventral fins abdominal, not far back, composed of 1 spine
and 5 rays; caudal forked. Air-bladder large, simple. Intestinal canal long. Peritoneum usually
black. Vertebree 24. i

The family comprises 8 or 10 genera and about 100 species, inhabiting the fresh waters and coasts
of warm regions, feeding on organic mnatter contained in mud.

“‘In the genus Mugil, a considerable indigestible portion of the latter is swallowed, and in order
to prevent larger bodies from passing into the stomach, or substances from passing through the gill-
Openings, these fishes have the organs of the pharynx modified into a filtering apparatus. They take
In a quantity of sand or mud, and after having worked it for some time between the pharyngeal bones,
they eject the roughest and indigestible portion of it. The upper pharyngeals have a rather irregular
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form; they are slightly arched, the convexity being directed toward the pharyngeal cavity, tapering
anteriorly, and broad posteriorly. They are coated with a thick, soft membrane, which reaches far
beyond the margin of the bone and is studded all over with minute horny cilia. Each branchial arch
is provided with a series of long gillrakers, which are laterally bent downward, each serics closely
fitting to the sides of the adjoining arch; they constitute together a sieve admirably adapted to permit
a transit for the water, retaining at the same time every solid substance in the cavity of the pharynx.”
Of the 5 genera occurring in American waters, only 2 are represented in Porto Rico.

MUGILINE:

a. Stomach muscular, gizzard-like: teeth slender, usually having the form of cilia; lower jaw angular in front; species

chiefly marine.

b. Anal spines 3: teeth ciliform, flexible.
¢. Orbit with a well-developed adipose eyelid, covering part of iris; cilia in one or few series, slender; cleft of mouth

Chiefly AN erIOr c ot ittt iictteieaierisatesatanetnanceasncossctasasrsaracsanssasennn MuaGIL, 44

b Anal spines 2, first soft ray simple but articulate; teeth distinct, in a few series, scarcely ciliform, often obsolete in

lower jaw; lips thin; no adipose eyelid; preorbital serrate.....................oooo.ll. rreeninacaan QUERIMANA
AGONOSTOMIN X:

aa. Stomach not gizzard-like: teeth not ciliform; lower jaw not angular in front; cleft of mouth lateral; fresh-water
species, inhabiting chiefly mountain torrents in the Tropics.
d. 'Téeth in villiform bands.
e. Anal spines 2; teeth in bands on jaws and vomer; lower jaw without lamelliform folds.......... AGONOSTOMUS, 45
dd. Teeth coarse, broad, truncate incisors, with their free edges serrate; smaller teeth on vomer; none on palatines;
head heavy, the blunt, tumid snout overhanging the smalj, inferior mouth; lower jaw forming a sharp soft
L2 Jorunrus

Genus 44. MUGIL (Artedi) Linnsus. The Mullets.

Body oblong, somewhat compressed, covered with large scales. Head large, convex, scaled on
sides and above. Mouth small, subinferior, the lower jaw angulated. Jaws with one or a few series
of short, flexible, ciliform teeth; no teeth on vomer or palatines. Eye large, with a large adipose
eyelid, which is little developed in the young. Stomach muscular, like the gizzard of a fowl.

Species very numerous, living on mud and running in great schools along the shores and in
brackish lagoons of all warm regions.

a. Soft dorsal and anal fing almost naked: anal rays 111, 8, mrdy 111, 7; sides with dark longitudinal strxpv; along

rows of scales; caudal deeply forked, size Jarge.
b. Scales about 33 in longitudinal series; depth about 4.5 in length to base of caudal; teeth very minute; distance {rom

tip of pectoral to front of dorsal about two-seventhg the length of pectoral; lips rather thin..... brasiliensis, 66
bb. Scales about 41 in a longitudinal series; depth about 4 in length to base of caudal; teeth close-set, rather small;
distance of tip of pectoral from front of dorsal about two-ninths the length of pectoral................. cephalus
aa, Soft dorsal and anal fins scaled; sides without dark stripes along rows of scales; caudal lgss deeply forked; size
smaller,
¢ Anal rays 111, 9, scales 35 to 45 in a longitudinal series.
d. Scales 42 to 45 in longitudinal series; teeth small............... ...l et eecinicaeereiieiaana, inetlis

dd. Seales 85 to 38 in longitudinal series.
¢. Pectoral not nearly reaching origin of dorsal, distance from its tip to front of dorsal being in the adult one-sixth
fength of peetoral: teeth close-set, rather small, but distinctly visible wnhout a lens; scaley 88 or 39 in longi-

tudinal series; dorsal 1688 fAlCate . .u..iiin ittt i e i e i curema, 67
ee. Pectoral nearly reaching origin of dorsal; scales 85 or 86 in longitudinal series; bare space between dentary bones
small ... .o ... L gaimardianus

. Anal rays 3, 8; scales very large, about 33 ina longltudum] series; teeth wide-set, larger than in any other specics
except sctosus, about as long as nostril; upper lip thick; pectoral not nearly reaching front of dorsal; size
T trichodon, 68

8

66. Mugil brasiliensis (Agassiz). ‘‘Liza’; Mullet; Lebrancho.

Head 4; depth 5; eye 5.75; snout 4.5; interorbital 2; D. 1v-1, 8; A. 111, 8; scales 35-12.

Body long and slender, more go than in any other of our species; snout broad, blunt, and evenly
rounded; profile from snout to dorsal fin almost straight; ventral outline somewhat more convex; top
of head nearly flat; upper lip thin; preorbital large, almost covering maxillary; eye hidden in front
and behind by a broad adipose membrane; teeth minute; scales large, about 21 between tip of snout
and origin of spinous dorsal; soft dorsal and anal almost naked, caudal covered with fine scales at base;
margin of soft dorsal and anal very concave; caudal deeply forked, the lobes equal, about as long a8
head; pectoral moderate, one-sixth in head, not reaching origin of spinous dorsal by a distance greater
than diameter of eye; ventrals slightly shorter than pectoral.
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Color, dusky above, silvery below; a dusky streak along each row of scales; scales on side and
opercle with dark punctulations; ventrals pale-yellowish; other fins dusky.

Found from Cuba to Patagonia; common throughout the West Indies and along the coast of Brazil,
and very common in Havana market, where itis known as ‘‘lebrancho.”” - Itis the most abundant mullet
seen in the markets of Porto Rico, and perhaps the most abundant species of the family about the
island. Tt is an important food-fish and is held in high esteem. Length, 16 to 18 inches.

Mugil brasiliensis Agassiz, in Spix, Pisc. Brasil., 234, pl. 72, 1829, Atlantic Ocean off Brazil; the types in the museum at
Munich; Poey, Fauna Puerto-Riqueifia, 835, 1881; Jordan & Evermann, 1. c., 810, 1896.

Mugit liza Cuvier & Valenciennes, Hist, Nat. Poiss., X1, 83, 1836, Brazil, Porto Rico, Maracaibo, Surinam, and Martinique.

Mugil lebranchus Pocy, Memorias, IT, 260, pl. 18, fig. 8, 1861, Cuba; Poey, Fauna Puerto-Riqueiia, 335, 1881, Stahl, 1. c., 78 and
164,1883.

© . 8%. Mugil curema Cuvier & Valenciennes. “Liza’y “‘Josea’; White Mullet.

Head 4 to 4.4; depth 3.9 to 4.5; eye 4; snout 8.5; D. 1v-1, 8; A. 111, 9; scales 38,-11; interorbital
width 2.6. Body moderately clongate; snout rather narrow and pointed; upper profile curved very
slightly from snout to dorsal fin; ventral outline more convex. Upper lip rather thick; preorbital
harrow, nearly covering maxillary posteriorly; eye with broad adipose membrane in front and behind;
teeth thick-set, small, but distinctly visible to naked eye; scales small, about 23 from origin of dorsal
to tip of snout; soft dorsal, anal, and caudal densely scaled; soft dorsal and anal concave; pectoral
short, not reaching origin of spinous dorsal, longer. in young; caudal deeply forked, the lobes nearly

_twice length of middle rays. ‘

Fig. 24.—Mugil curema.

Color, dark-olive above, with steel-blue reflections, silvery below; no dusky streaks along side; a
rather small dark blotch on base of pectoral; spinousand soft dorsals and pectoral pale, with numerous
small dark punctulations; caudal pale, yellowish at base, margin dark; anal and ventrals yellowish;
side of head with two yellowish blotches.

This species measures a foot or less. Next to M. brasiliensis it is the most abundant mullet
about Porto Rico. Specimens are in the collection from San Juan, Aguadilla, Mayaguez, Ensenada del
Boqueron, Arroyo, Fajardo, Vieques, Culebra, and Caguas. It has a very wide range, being found from
Cape Cod to Brazil, and Magdalena Bay to Chile, and is generally common on both coasts of America,
particularly in the Tropics. Its occurrence in fresh water in the Rio Grande at Caguns, some 40 miles
from galt water, is of interest. It is found there in some numbers, and is one of the most important
food-fishes of the region.

Mugil curema Cuvier & Valenciennes, Hist. Nat. Poiss., X1, 87, 1836, Brazil, Martinique, and Cuba; Jordan & Evermann,

1. c., 813, 1896. :
Mugil petrosus Cuvier & Valenciennes, Hist, Nat. Poiss., X1, 89, 1836, Brazil, Surinam, Gulf of Mexico, and Cuba.

- 68. Mugil trichodon Poey. “ILiza’’; Fan-tail Mullet.

) Head 4.2; depth 3.6; eye 4; snout 3.5; interorbital width 2.5; D. 1v-1, 8; A. 111, 8; scales 33,-11.

Body robust, depth somewhat greater than in Mugil curema; snout rather narrow and pointed; dorsal

and ventral outlines about equally curved; upper lip thicker than in any other American species;

Preorbital narrow, covering little of maxillary; eye covered in front or behind by a broad, adipose °

membrane; teeth wide-set, larger than in most other species, about as long as nostril, and plainly
. F. C. B. 19008 '
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visible in each jaw; scales large, about 21 between tip of snout and origin of dorsal fin; soft dorsal,
anal, and caudal densely covered with fine scales; soft dorsal and anal concave; pectoral not reaching
origin of dorsal; caudal broad, widely forked; caudal peduncle deep but thin. i

- Color, dusky-olive above with some bluish reflections, silvery below; no dusky streaks along
rows of scales; a dark blotch on base of pectoral; dorsals and caudal pale, the former with very small
dark punctulations; caudal margined with dark; anal and ventrals yellowish; pectoral pale, finely
punctulate with brown. )

This species reaches a length of 6 to 10 inches. ' It is found from Florida Keys to Brazil, and is

abundant about Key West, but not about Cuba, and does not seem to be common about Porto Rico,
the collection containing a single small specimen obtained at Puerto Real. ’

Mugil trichodon Poey, Ann, Lyc, Nat. Hist. N. Y., X1, 1875, 66, pl. 8, figs. 4 to 8, Cuba; Jordan & Evermann, 1. ¢., 816, 1896
Genus 45, AGONOSTOMUS Bennett.. The Dajaos. ‘

Fresh-water mullets, with cleft of mouth extending laterally about to front of eye. - Small teeth
in villiforn bands in both jaws, and sometimes on vomer. Edge of lower lip rounded, not sharp.
Stomach not gizzard-like. Anal spines usually 2, first soft ray slender and often taken for a spine.

This genus oceurs in streams of mountainous regions in tropical countries. The American species
constitute the subgenus Dajaus, characterized by the presence of teeth on the palatines,

«. Interorbital space flat, narrow, 4 in head; head 3.66; depth 4.33 to 4.50; Jips thing scales 40 to 42,-13...... percoides
«a. Interorbital space convex, broad, 2.66 to 8 in head. )
b. Lips thin; body rather deep; maxillary to front of eye ... oo e wmonticola, 69
bb. Lips thick. .
e. Maxillary short, barely reaching front of eye, 4 in head; eye 5in head; head 4.25inlength oo . ... ... nasutus
ce. Maxillary long, reaching posterior margin of pupil, 2.5 in head; cye very small, 6.5 in head; head 8.5 in
length . . microps

¥1a, 2b.—~dAgonostomus monticola.

69. Agonostomus monticola (Bancroft). *‘Dajan.”

Head 3.5; depth 3.8; eye 6; snout 3.4; maxillary 3; mandible 2.4; interorbital 2.9; . 1v-1, 8; A.
11, 9; pectoral 1.7; ventral 1.9; candal 1.2; scales 42,-13.

Body elongate and compressed; back scarcely elevated; head very broad above and slightly
convex; mouth moderate, upper lip broadened in front, maxillary reaching front of eye, lower jaw
included; villiform teeth on each jaw, vomer, and palatines; eyc much nearer tip of snout than edge
of opercle; scales large, slightly ctenoid; dorsal fin as in Mugil, spinous dorsal with an appendage of 2
modified scales on each side of its base anteriorly; caudal large, moderately forked.

Color in life: Brownish above, scales very dark-edged on upper three-fifths of side; lower parts
white; top of head dark, cheek and opercles white, with brassy shades; under part of head white;
axil black; a black. blotch at base of caudal, becoming faint or disappearing with age; dorsal spines
dark; soft dorsal brassy at base, pale at tip; pectoral and ventral pale; anal yellowish, pale at tip, a
black plotch near posterior border; caudal darker, yellowish at base; peritoneum black. In spirits

not much different,
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This species occurs in the fresh waters of the West Indies and eastern Mexico and is not uncommon.
It is very abundant in the fresh-water streams of Porto Rico, and is much used as food; many were
collected at Caguas in the Rio Loiza and Rio Caguitas and in Rio Bayamon at Bayamon, of all stages
of growth from 1.5 to 11 inches; also common in the large spring at Aguadilla, from which Columbus
is said to have supplied his ships with fresh water November 17, 1493.
Mugil monticola Bancroft, in Griffith’s edition of Cuvier’s Animal Kingdom, Fishes, 367, pl. 36, 1836.
Mugil irretitus Gosse, Nat. Sojourn Jamaica, 84, 1851, Jamaica.

Agonostomus monticola, Poey, Fauna Puerto-Riquefia, 335, 1881; Stahl, L. c., 164, 1883; Jordan & Evermanti, 1. ¢., 819, 1896,
Dajaus (Agonostomus) monticola, Stahl, 1, c., 78, 1883, . .

Family XXX. SPHYRANIDZ. The Barracudas.

Body elongate, subterete, covered with small c¢ycloid scales; head very long, pointed, pike-like,
scaly above and on sides; mouth horizontal, large; jaws elongate, the lower considerably projecting;
Upper jaw nonprotractile, its border formed by premaxillaries, behind which are the broad maxillaries;
large, sharp teeth of unequal size on both jaws and on palatines, none on vomer; usually a very
strong, sharp canine near.tip of lower jaw. ' Opercular bones without spines or serratures. Gill-openings
wide, gill-membranes not united, free from isthmus; gillrakers very short or obsolete. _ Branchiostegals
_ 7; gills 4, a slit behind the fourth. Pseudobranchise well developed. Air-bladder large, bifurcate
anteriorly; many pyloric cmca. Lateral line well developed, straight. Pectoral fin short, placed in
or below line of axis of body; ventrals 1, 5, abdominal, in advance of middle of body; first dorsal over
ventrals, of 5 rather stout spines; second dorsal rembte from first dorsal, similar to anal and opposite
to it; caudal fin forked. Vertebree 24. TFirst superior pharyngeal not present; second, third, and
fourth separate, with teeth; lower pharyngeals separate.

A single ‘genus of about 20 species; carnivorous, pike-like fishes, often of large size, active and
voracious, inhabiting warm seas, many of them highly valued as food.

Fia., 26.—Sphyraena barracuda.

Genus 45, SPHYRZENA (Artedi) Bloch & Schneider.

Characters of this genus included above.
a. Scales large, 75 to 85 in lateral line; origin of first dorsal behind root of ventrals, over last third or fourth of pectoral;
body cbmpressed; lower jaw with fleshy tip; maxillary reaching pastirontof orbit; teeth lirge ... barracuda, 70
aa. Scales moderate, 110 to 180 in lateral line; body subterete or compressed.
b. Pectoral reaching front of spinous dorsal; maxillary reaching front of orbit; origin of spinous dorsal behind root

L0324 O PPN guachancho, 71

bb. Pectoral not reaching front of first dorsal; maxillary not reaching front of orbit .........cooiiius e picudilla, 72
aga. Scales very smali, 150 to 170 in lateral line; origin of spinous dorsal well behind tip of pectoral, before the vertical
from root of ventrals; lower jaw with fleshy tip.” Body slender, subterete ........ccivvaviaannns «-e. Sphyrana

70. Sphyrwna barracuda (Walbaum). * Picuda.”

Head 3.3; depth 7 (2 in head); eye 6.6; snout 2,1; maxillary 2.1; mandible 1.6; interorbital 5.1;
D. vy, 10; A. 1, 8; pectoral 2.7; ventral 3.3; caudal 1.3; scales 12-83-11.
. Body elongate, slightly compressed, head cuboid back of eyes, snout conic; mouth very large, lower
Jaw strongly projecting, with a fleshy tip at symphysis; maxillary reaching past front of eye; teeth on
Jaws, premaxillaries; and palatines unequal, very strong, sharp, and compressed; much smaller teeth on
edges of premaxillaries; scales of trunk large, cycloid; smaller scales on cheeks and opercles; dorsal
fing 2, widely separated, origin of first midway between front of eye and origin of soft dorsal; its spines
Slender and flexible; soit dorsal and anal similar; ¢andal well forked, upper lobe slightly the longer.

Color in spirits: Dark above, pale below, with silvery bluish reflections; dark longitudinal streaks
along rows of scales above lateral line; young with dark, irregularly shaped blotches on iniddle of
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side, these often extended as vertical bars, disappearing with age; usually from one to several small,
very dark brown spots, sometimes black, scattered irregularly on side; ventral, anal, and soft dorsal
chiefly black; top of head, upper edge of maxillary, and edge of opercle above, black.

The picuda is common in the West Indies, ranging north to Charleston and the Bermudas, and
south to Brazil. It is a fierce and voracious fish, of good food qualities. Thirteen examples, from 6
to 16 inches in length, were collected at S8an Juan market, San Antonio Bridge, Mayaguez, Ensenada
del Boqueron, Culebra, Hucares, and Fajardo.

Umbla minor marina, the Barracuda, Catesby, Fishes of Carolina, ete., pl. 1, 1731, Bahamas,

Picuda, Parra, Dif. Piezas, Hist. Nat. Cuba, 90, pl. 35, fig, 2,1787, Havana.

Esox barracuda Walbaum, Artedi Piscium, I1I, 94, 1792, Bahamas; after Catesby.

Sphyrana becuna Lacépéde, Hist. Nat. Poiss., V, pl. 9, fig. 38,1803, Martinique; from a drawing made by Plumier.
Sphyrana picuda Poey, Fauna Puerto-Riquefia, 334,1881; Stahl, 1. c.,76 and 162,1883; Jordan & Evermann, 1. ¢., 823, 1896.
Sphyrana barracuda, Jordan & Evermann, 1. ¢., 2841, 1898,

71. Sphyrsena guachancho Cuvier & Valenciennes. . Guachanche; Guachanche Pélon.

Head 3; depth 7; eye 5.4; snout 2.1; maxillary 2.2; mandible 1.6; interorbital 7.2; D.v-1, 9;
A. i1, 8; pectoral 3; ventral 3.6; caudal 1.8; scales 115.

‘ This species differs from 8. barracuda in the much smaller scales, larger eye, longer and more
slender head, and in the absence of color markings. The single specimen in the collection, 9 inches .
long, taken at Isabel Segunda, is nearly plain in spirits, save for fine dark longitudinal lines following
the rows of scales above the lateral line. The back is of a faded brown color, the lower parts silvery
white everywhere below lateral line; no regular bars or scattered spots.

The guachanche is a common West Indian species ranging north to Pensacola, and occasionally
wandering in the Gulf Stream to Woods Hole. It does not reach as great size as the picuda.

Sphyrana guachancho Cuv. & Val., Hist. Nat. Poiss., I1I, 342, 1829, Havana; Jordan & Evermann, 1..c., 824, 1896.
Sphyrana guntheri Haly, Ann, Mag Nat. Hist., XV, 1875 270, Colon.

. 72. Sphyreena picudilla Poey. Picudilla.

Head 3.16; depth 2.25 in head; eye large, about 5 in head, 1.5 times interorbital space. D.v-1, 9;
A.1,9; scales 110. - Body rather robust, subterete, covered with scales of moderate size; head rather
large; maxillary rather small, about 2.6 in head, not reaching orbit.  Jaw with fleshy tip, bluntly con-
ical. Interorbital area flattish; median groove shallow, divided by a very indistinct median ridge;
gtipraocular ridge bony, striate; preocular ridge rather prominent. Premaxillary teeth small, subcon-
ical; dentition ‘as in Sphyranae borealis, but slightly weaker; position of gpinous dorsal, in comparison
with the ventrals, variable; distance from tip of snout to origin of spinous dorsal about 2.1 in body;
pectoral not reaching spinous dorsal; space separating dorsals about 5.5 in body; second dorsal equal
to and somewhat in advance of anal; cheek and opercles scaly; smnall embedded scales on upper part
of head; scales on body moderate, uniform in size.

Color light-olive, darker above; soft dorsal, anal, and ventral fins yellowish; spinous dorsal and
pectorals darker; upper parts of preopercle and opercle each with a dark spot; top of head and tip of
snout blackish.

8. picudilla is very closely allied to S. borealis. Its eye is, however, much larger (when specunens
similar in size are compared), and the frontal groove is somewhat different. This species is found in
the West Indies, on the coasts of Cuba, ranging southward to Bahia. It was not seen by us in Porto
Rico, but is included on the authority of Dr. Stahl. Length 18 inches.

Sphyrana picudilla Poey, Memorias, 11,162, 1860, Havana; Stahl, 1, c.,76 and 162,1883: Jordan & Evermann, 1. ¢., 824, 1896.

Family XXXI. POLYNEMIDZ. The Thread-fishes.

Body oblong, compressed, and covered with rather large, loosely inserted, ctenoid scales. Lateral
line continuous, continued on tail, usually forked, with a branch on each lobe. Head entirely scaly;
snout more or less conical, projecting over mouth, which is rather large, inferior, with lateral cleft;
premaxillary protractile, its basal process vertical; maxillary without supplemental bone, extending
much beyond eye, which is anterior, lateral, rather large, with a well-developed, adipose eyelid.
Villiform teeth on jaws, palatines, and sometimes on vomer. Pseudobranchise concealed. Branchi-



THE FISHES OF PORTO RICO. : 117

ostegalg 7. Gill-membranes separate and free from isthmus. Gills 4, a siit behind fourth. Two
separate dorsals, somewhat remote from each other, the first of 8 feeble but rather high spines, first
and last spines very short, third longest; second dorsal equal to first in height but base somewhat
longer, of soft rays only. Anal fin either similar to or much longer than soft dorsal; caudal fin rather
long, widely forked. Second dorsal, anal, and caudal fins more or less covered with small scales; first
three or four dorsal spines winged. Ventrals, 5, abdominal, but not far removed from pectorals; pectoral
fins moderate, placed low, in two parts, the lower and anterior portion of several filiform articulated
appendages, free from each other, used as organs of touch,

In the young the dorsal, caudal, and pectoral fins are dusky, the anal and ventral fins white; all
the fing grow darker with age, pectorals usually becoming black, operculum blackish.

Bones of skull with a well-developed muciferous system, as in Sciznide. Basis cranii double,
with muscular tube; post-temporal bifurcate; hypercoracoid with median foramen; superior pharyn-
geal bones 4. Pectoral actinosts divided; two of them normal, supporting pectoral fin, one longitudinal,
without rays, and one a plate on the coracoid, supporting the pectoral filaments. Stomach ceecal, with
a few pyloric appendages. Air-bladder various, sometimes wanting. Vertebroe 10-}-14==24.

a. Anal fin much longer than soft dorsal, of about 30 rays; vomer without teeth; preoperculum entu‘L free filaments

of pectoral longer than body....... e e e h et sstanateteaanehacactothaan et et rannn e POLYNEMUS
ae. Anal fin not much longer than soft dorsal, of about 13 or 14 rays; vomer with teeth: preoperculum scrrate; free
filaments of pectoral mostly shorter than body «.oce ittt iiiiirecrtstmmrcrsoenen PoLYDACTYLUS, 47

Genus 47, POLYDACTYLUS Lacépdde.

Anal fin not much longer than soft dorsal, of about 13 or 14 rays; vomer with teeth; preoperculum
serrate; free filaments of pectoral mostly shorter than body. Teeth in villiform bands on both jaws,
vomer, palatines, and pterygoids. Preopercle sharply serrated on its posterior margin, its angle with
a gealy flap. Scales rather small, finely ctenoid. First dorsal with 7 or 8 feeble, rather high spines,
first and last short. Soft dorsal and anal fins about equaling each other; pectoral filaments 3 to 9,
Pyloric cieca in great numbers.

This genus is represented by numerous species occurring in the warm seas; but of four American
Species only one is known from Porto Rico.

a. Pectoral fllaments 7. ... ... i i ittt itiniiiiinaecicsiisia e e e feraenaneanarnaas virginicus, 73
ad. Pectoral fllaments 8 OF @ . ... i e i iiaiiiiairaneescecaanterasoanaisasasssannssensasusnassanasnsssnnnssanens octonemus

73. Polydactylus virginicus (Linnseus). ‘“‘Barbudo”; Barbu.

Head 3.3; depth 38.25; eye 5; snout 4.8; maxillary 2.2; mandible 2; interorbital 4.2; D. viti-1, 12;
A. 1y, 13; pectoral 1.25; ventral 2.2; caudal 0.9; scales 7-60-10.

Body oblong, compressed, covered with large, loose, slightly ctenoid scales; the lateral line
complete, nearly straight, bifurcating at base of caudal, the branches continued on tail; head completcly
8caled except about eye, which is entirely covered with an adipose eyelid; snout somuvlmt pig-like,
overhanging the rather large mouth; maxillary reaching far beyond eye; lower jaw included, villiform
teeth on jaws, vomer, and palatines; preopercle toothed; dorsal fins 2, well separated, the anterior
of weak flexible spines, the first very short, third longest, 1.5 in head, the.rest rapidly diminishing in
length; pectoral with a large sheath of elongated scales above axil and with 7 long filaments, longer
than head, inserted considerably in advance of base of pectoral; caudal deeply forked; all the fins
more or less scaly.

Color in life: Whitish-olive above, dirty white below; spinous dorsal dark, soft dorsal and anal pale,
with dark punctulations; pectoral with irregular black blotches, filaments white; ventrals dark, paler on
marging, In spirits: Pale below, darker above; pectoral fin black; opercle with a dusty blotch in young.

The barbudo is an abundant and useful food-fish, found throughout the West Indies and north
to Florida Keys, but not to Virginia. Twenty-three examples of all sizes up to 11 inches in length
were collected at San Juan market, Palo Seco, Mayaguez, Puerto Real, Ponce, and Isabel Segunda.

Piracoaba, Marcgrave, Hist. Nat, Brasil., 176, 1648, Brazil.

LPolynemus virginicus Linngeus, Syst. Nat., ed. X, 317,1758, America.

Polynemus mango Lacépéde, Hist, Nat. Poiss., V, 418,417, 418, 1803, America; after Linnwus.

Polydactylus plumierii Lacépdde, Hist. Nat. Poiss., V, 419, 1803, Martinique; from a drawing by Plumier.
Polynemas americanus Cuvier & Valenciennes, Hist, Nat. Poiss,, 111, 893, 1829, Santo Domingo and Martinique.
LPolynemus oligodon Giinther, Cat., 11, 322, 1860, Rio Janeiro.

Trichidion plumieri, Poey, Fauna Puerto-Riqueiia, 334, 1881; Stahl,l.c.,78 nnd 164, 1883,

Polydactylus virginicus, Jordan & Evermann, 1, ¢,, 829, 1896,
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Family XXX11. HOLOCENTRIDZ. The Squirrel-fishes.

Body oblong or ovate, moderately compressed, covered with very strong ctenoid or spinous
scales. Head with large muciferous cavities; eye lateral, very large; preorbital very narrow; mouth
moderate, oblique; premaxillaries protractile; maxillary very large, with supplemental bone; bands
of villiform teeth on jaws, vomer, and palatines. Opercular bones and membrane bones of head gener-
ally serrated or spinescent along their edges. Branchiostegals 8. Gill-membranes separate, free from
isthmus. -Gills 4, a slit behind fourth. Pseudobranchie present. Gillrakers moderate; no barbels.
Sides of head scaly. Lateral line present. Dorsal fin very long, deeply divided, with about 11 strong
spines depressible in a scaly groove; anal with 4 spines, the third longest and strongest; ventrals
thoracie, with 1 spine and 7 rays; caudal deeply forked with sharp rudimentary rays or fulcra at base.
Vertebre about 27. Pyloric ceeca 8 to 25. Air-bladder large, sometimes connected with organ of
hearing. General color, red. Young with snout sharp and produced (constituting the nominal genera
Rhynchichthys, Rhamphoberyz, and Rhinoberyx based on peculiarities of immature ekamples).

There are 4 genera and about 70 species of these gayly colored inhabitants of the tropical seas,
abounding about coral reefs.

a. Preopercle without conspicuous spine at its angle; air-bladder divided by a contraction, anterior part extending

tOthe OlOCTANE . ..ottt iie ittt it it iaiese o tnaaraeanasnannans MYRIPRISTIS
aa. Preopercle with a conspicuous spine. -
b. Suborbital arch armed with 8 long spines curved forward; scales undeseribed......ccvveuseenennenan. PLECTRYPOPS
bb. Suborbital arch simply serrated; scale moderate, 38 to 55,
¢. Mouth moderate, its length less than one-half head....coovivraeniiiiiiiiiiirienirecensnnennean ;

ce. Mouth very large, considerably more than one-half head, lower jaw projecting
Genus 48. HOLOCENTRUS (Gronow) Scopoli.

Body oblong, moderately compressed, ventral outline nearly straight, back a little elevated, tail
very slender. Head compressed, narrowed forward. Operculum with a strong spine above, below
which the edge is sharply serrated; a strong spine at angle of preopercle. Orbital ring, preorbital,
preopercle, interopercle, subopercle, occiput, and shoulder-girdle with their edges sharply serrate.
Mouth small, terminal, the lower jaw projecting in adult. In the young the snout is much produced.
Maxillary broad, striate, with supplemental bone. Eye excessively large. Scales moderate, closely
imbricated, posterior margin strongly spinous. Lateral line continuous. Dorsal deeply emarginate,
spines usually 11, depressible in a groove; soft dorsal short and high; anal with 4 spines, first and.
second quite small, third very long and strong, fourth smaller; caudal widely forked, both lobes with
rudimentary rays spine-like. Ventrals large, 1, 7, spine very strong.

The numerous species of this genus are remarkable for the development of sharp spines almost
everywhere on the surface of the body. Of the nine known American species, two occur in Porto Rieo.

a. Preopercular* spinc Jong, tapering, acute; third anal spine very long, more than half depth of body.
b. Mouth moderate, lower jaw extending to below first one-third to one-half length of eye.
¢. Scales small, 48 to 55 in lateral line; upper lobe of caudal longer than lower, falcate; soft dorsal and anal elevated,
pointed at tip, this charactersubject to variation.........oooviii it iiiiiiaaeaan. ascensionts, 14
ce. Scales moderate, about 45; depth of body 2.6 in length; membrane of front spines of dorsal black......... sieeifer

cee. Scales rather large, 38 to 42 in lateral line; caudal lobes nearly or quite equal.
d. Maxillary extending to Below middle of eye.

e. Depth of body greater than length of head.. ... creee i e tticnaecannnnnns coruscus
ce. Depth of body equal tolengthofhead.... ...l brachypterus
dd. Maxillary extending to below first third of eye; dorsal with black markings......................... vexillarius, 76
bb. Mouth small, muxx]mry reaching to below first fourth of eye; upper lobe of caudal longer; cheek with a white
03 10T e osculus

aa. Preopercular spine short, flattish, notched at tip; third anal spine short, its length about one-third depth of body;

soft dorsal and anal low, rounded ....oo oot it irer it i e feaenee sancti-pauli

74. Holocentrus ascensionis (Osbeck). * Candil”’; Sguirrel-fish.
(PLATE 8.)
Head 3.1; depth 8.3; eye 2.8; snout 4; maxillary 2.3; mandible 2; 1nterorb1tal 2in eye; D. x1, 15;
A, 1v, 10; scales 4-48-7, 6 before dorsal; ceeca 25; ,vertebrae 114 16. Body considerably compressed,

* Little dependence can be placed on this key, as several species are imperfectly known and of doubtful validity.
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back moderately elevated, ventral line nearly straight; mouth moderate, little oblique, maxillary
reaching middle of eye; caudal peduncle long and slender, least width 2 in its depth. Fing all well
developed, longest dorsal spine about 2 in head; third anal spine very strong, about 2 in head; longest
dorsal rays 1.2 in head; longest anal ray 1.8; pectoral short, 1.6 in head; ventral long, reaching vent,
1.1 in head; caudal well forked, upper lobe the longer, about 1.1 in head; head very rugose; suborbital
coarsely and irregularly dentate; opercle and preopercle strongly dentate; & large sharp spine at angle
of preopercle, its free portion about 1.5 in eye; & broad flat spine at upper edge of opercle; scales coarse
and strongly ctenoid.

Color in life: Chiefly bright rosy-red, paler below; shining longitudinal streaks along rows of
scales; fins light-red, spinous dorsal largely golden-olive, its edge scarlet; head very red above, a white
bar descending obliquely backward from eye. All these colors fade in alcohol, and the general
color becomes a greenish-white, with steel-colored iridescence.

The candil frequents the rocks and reefs throughout the West Indies and is especially abundant
in Cuba. It is common aboutPorto Rico, and attracts attention at once by reason of its bright color and
the exceeding sharpness and completeness of its armature. It is reputed ‘“‘malo’’ by the native, but is
occasionally found in market. Length 1 to 2 feet. Specimens were obtained at S8an Juan, Aguadilla,
Puerto Real, Arroyo, Hucares, Isabel Segunda, and San Geronimo.

Perca ascensionis Osbeck, Iter Chinensis, 388, 1771, Ascension Island,

Bodianus pentacanthus Bloch, Ausl. Fische, IV, 40, pl. 225, 1790, Brazil.

Holocentrus sogo Bloch, 1, c., 61, pl. 232, 1790, Africa.

Sciena rubra Bloch & Schneider, Syst. Ichth,, 82, 1801; after Perca marina rubra of Catesby,

Ampliprion muotcjuclo Bloch & Schneider, 1. ¢., 206, 1801, Cuba; after Matejuelo of Parra. )

Bodianus jaguar Lacépdde, Hist. Nat, Poiss., IV, 286, 1202, Brazil; after Jaguaraca of Marcgrave.

Hol trum longipt Cuvier & Valenciennes, -Hist. Nat. Poiss,, III, 185,1829, Martinique, Santo Domingo, Porto
Rico, St. ’l‘homas_s, and Havana.

f? Holocentrus striatus Gronow, Cat. Fishes, ed. Gray, 173, 1854, Antilles; name preoccupied.

? Holocentrus rostratus Gronow, 1. ¢., 173, 1854, near the Equator; young example, not c¢ertainly identifiable,

IHolocentrum matejuclo, Poey, Fauna Puerto-Riquefia, 322, 1881; Stahl 1. c., 76 and 162, 1883,
Holocentrus ascensionis, Jordan & Evermann, 1. c., 848, 1896.

"75. Holocentrus vexillarius Poey.

Head 2.8; depth 2.6; eye 2.7; snout 4.4; maxillary 3; mandible 2.25; interorbital 8.5; D, x1, 13;
A. 1v, 9; pectoral 1.4; ventral 1.6; caudal 1.5; scales 4-40-7.

Body oblong, back little elevated, anterior profile steep and nearly straight from tip of snout to
above eye, where there is an abrupt angle, rest of profile to nape being low and straight,; interorbital
wide, slightly concave; top of head behind eyes with about 9 serrated bony ridges on each side; eye
very large, considerably wider than interorbital space; snout short; maxillary reaching front of eye
(to first third of eye in example 2 inches long); preorbital with a recurved spine in front, retrorse
teeth back of this, finer and more numerous serrations continuing nearly halfway around eye; a pair
of strong equal spines near upper angle of opercle; several much smaller spines above, of. which
3 are somewhat enlarged, longest dorsal spines 2.1 in head; anterior rays of dorsal somewhat pro-
duced, 2 in head; scales at base of spinous dorsal with their serrations next the fin enlarged; ventrals
hot reaching vent; second anal spine longest and much the strongest, 1.5 in head; caudal well forked;
lobes nearly equal.

Color in spirits: Faded-rosy, 6 narrow longitudinal very dark-purple bands between each 2 rows
of scales on dorsal half of side; below, brown punctulationsin same pesition and scattered more or less
over whole body; axil of pectoral very dark-purple, the color sharply circumscribed; membrane of
8pinous dorsal white behind each spine and purple-black in front, except first 2 spines, the membranes
of which are chiefly black; other fins pale.

Two examples, 2 and 4 inches in length, from Ponce and Guanica, are identical with specimens of
Holocentrum vipariwum from Cuba in the U. 8. National Mugeum. Following Jordan & Evermann, we
include H, riparivm in the synonymy of II. vexillarius, though these species may prove to be distinet.

Holocentrum vexillarium Poey, Memorias, T, 158, 1860, Cuba.
Holocentrum productuan Poey, Synopsis, 300, 1868, Matanzas; based on a young individual 3 inches long,

Holocentyrwm ripariwm Poey, Enumeratio, 87, 1875, Cuba.
Holocentrus vexillarius, Jordan & Evermaun, 1. ¢., 852, 1896,
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Family XXX111. MULLIDZE. The Surmullets.

Body elo‘ngate, slightly compressed, covered with large scales, which are usually slightly ctenoid;
lateral line continuous, the pores often branched; large scales on head; upper profile of head more
or less parabolic. Mouth small, low, subterminal; teeth mostly small, variously placed; no canines,
incisors, nor molars. Premaxillaries somewhat protractile; maxillaries thin, nearly as broad at base
ag at tip, without supplemental bone, partly hidden by broad preorbital. Preopercle entire or slightly
serrate; opercle unarmed, or with a single spine. Eye moderate, placed high; branchiostegals 4;
pseudobranchiz present; 2longunbranched barbels at throat, attached just behind symphysis of lower
jaw. Dorsal fins2, remote from each other, both short, the first of 6 to 8 rather high spines, which are
depressible ina groove; anal short, similar to soft dorsal, with 1 or 2 small gpines; ventrals thoracic, 1, 5.
Air-bladder usually present, simple. Vertebra 9 -}- 14 = 23; stomach siphonal; pyloric ceca about 20.

Species about 40, referable to 5 closely related genera, found in all tropical seas, some species
straying northward. Many of the species are highly valued as food, especially the European Mullus
barbatus and M. surmuletus. The family is a very natural one and not closely related to any other. It
bears some superficial likeness to the Sciznide and Cheilodipteridze, but this may not show real affinity.
The singular barbels appear also in Polymiziidz, but in that family the ventral rays are numerous,
as in Berycidz. The small number (4) of the branchiostegals is found both in Mullide and Polymiziid:e.

a. Teeth on lower jaw, vomer, and palatines; upper jaw toothless; bone which forms a downward hook over maxillary

strongly developed; interorbital space flat and wide; opercle without spine.................c.coo. ... -. MuLwus
aa. Teeth on both jaws; vomer and palatines toothless; bone which forms a downward hook over maxillary moder-
ately developed; interorbital space rather narrow; opercle ending in a single spine ............... UPENEUS, 49

Genus 49. UPENEUS Cuvier. The Goat-fishes.

Body oblong, compressed; mouth moderate, nearly horizontal, low, jaws subequal; eye large
high, posterior; opercle short, deep, with posterior gpine; both jaws with rather strong, unequal teeth,
in one or two series in each jaw; no teeth on vomer or palatines; lips well developed; bone which
forms a hook over the maxillary less developed than in Mullus; interorbital space concave and narrow;
opercle ending in one gpine; barbels neafly as long as head; scales very large, somewhat ctenoid;
lateral line continuous, its tubes ramifying on each scale; head covered with large scales; first dorsal
with about 7 spines; anal with 2, the first very ghort; caudal fin forked.

Species numerous in the tropical seas; two known from Porto Rico.

a. Teeth in both jaws uniserial (or irregularly biserial above); all tecth coarse and distinct; eye 4 in head; barbels

1.83 in hend. Scales 81; depth 4 in length; side with three black blotches ... ...oooeeeeeoon. ... maculatus, 76

aa. Teeth of both jaws biserial, at least in front. :
b. Dorsals and caudal with dark erossbands ........ooo i i parvus, 77
bb. Dorsals and candal plain-yellow ....uee i martinicus, 18

76. Upeneus maculatus (Bloch). ‘‘Salmonete”; Red Goai-fish.
(PLATE 4.) : .

Head 3.2; depth8.7; eye4to5; snout1.8; maxillary 3.2; mandible 2.4; interorbital 3.7 ; preorbital
3.33; D. vur-1, 8; A. 11, 7; pectoral 1.5; ventral 1.4; caudal 1.3; scales 3-30-5.

Body elongate, little compressed, tapering posteriorly to the long and slender caudal peduncle;
anterior profile strongly arched, with an elevation in front of eye; snout very long; eyesmall, high and
posterior; mouth small, maxillagy not nearly reaching eye; teeth strong, uniserial, bluntly pointed,
some of those in front of upper jaw bent variously sidewise and forward; throat with two long barbels
reaching to preopercular margin or beyond. Scales large, very finely ctenoid. Dorsal fing 2, well
separated, the spines slender and flexible; caudal deeply forked, lobes equal or upper very slightly
the longer.

Color: In life, everywhere above red, merging into light-yellow on sides, becoming pale-greenish
below; bluish oblique streaks and bars on head; several longitudinal rows of 1ight-blue round spots,
much smaller than pupil, on sides, the two rows above lateral line plainest; about four diffuse blotches
of darker red than the surrounding ground-color on sides, the first just under and partly on anterior
end of lateral line, second under first dorsal, third under front of second dorsal, fourth just behind
second dorsal, all on or near lateral line; there may be an additional faint one on peduncle; spinous
dorsal light-red near base, yellowish outwardly; soft dorsal mostly pale-bluish, especially near edge,
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with some light-yellow on membrane and red on middle of rays; pectoral chiefly yellow, with red on
rays; -ventral pale-blue with streaks of red and yellow on first rays; anal pale-reddish, nearly pale;
caudal pale-blue, lower base yellow, upper reddish and yellow; barbels pink near base, yellow out-
wardly; lips and throat pinkish. In spirits the specimens become pale below and on sides, dark above,
the bright colors fading quickly; the red blotches along lateral line become dark, sometimes entirely
fading. In young individuals some color occasionally persists in spirits, becoming pink.

This species i found at Key West and the Tortugas, through the West Indies to Brazil; in the
“West Indies it is known from Cuba, Jamaica, Porto Rieco, and Martinique. 1t occurs in abundance in
Porto Rico, where it is extensively used as food and considerably esteemed. It is one of the most
common species that one sees carried about the streets by the local fishermen. Fifty-one individuals,
from 2.25 to 9.5 inches long, collected at nearly every collecting station; also from San Geronimo.

Mullus maculatus Bloch, Iechthyologia, 848,1793, Brazil.
Upencus punctatus Cuvier & Valenciennes, Hist. Nat. Poiss., ITI, 482, 1829, Martinique,
Upencus maculatus, Jordan & Evermann, 1, ¢., 858, 1896.

77. Upeneus parvus Poey.

D. vir-1, 8; A. 11,'6; scales 2.5-40-6. Snout short and decurved; maxillaty reaching front of eye;
barbels reaching angle of preopercle, on jaws only. Teeth conical, vety small, on anterior part of jaws
In two series; lateral teeth in a single sgries; all of the teeth obtusely conic and distinet from each other.
Vermilion above, fading into white below; a yellow longitudinal band along side, with similar narrower
streaks below; ventrals and anal yellow; other fins whitish, with dusky crossbands, 3 on first dorsal,
2 on second, and 5 on each. caudal lobe. Known only from the type, which was obtained by Poey in
Cuba, and from a specimen recorded from Porto Rico by Dr. Stahl.

Upeneus parvus Poey, Memorias, I, 226, 1851, Cuba.
Upeneoides parvus Stahl, 1. c., 76 and 162, 1883,

78. Upeneus martinicus Cuvier & Valenciennes. Yellow Goat-fish; Salmonete Amarilla.
(PLATE b.)

Head 3.3; depth 4; eye 3.45; snout 2.35; maxillary 3.1; mandible 2.8; interorbital 3.15; preorbital
6; D. vin-1, 8; A. 11, 6; pectoral 1.6; ventral 1.4; caudal 1.1; scales 2-37-6. Resembling U. maculatus in
form, but with slightly larger eye, smaller scales, and weaker dentition arranged in more than one series.

Color in life: Body with shades of pale-blue and pink or pale-red, the latter chiefly above, the
blue below; a straight yellow band from eye to base of upper caudal rays; a black vertical bar at base
of caudal; head with yellow streaks and reddish patches; pectorals red, ventrals, anal, and caudal
reddish near base, outer part yellow; dorsals yellow, plainest near tips. In spirits the colors fade,
becoming dark above, pale below, fins all pale.

This species reaches the length of a foot. It is found in the West Indies north to Florida, and is
known from Key West, Jamaica, Cuba, Martinique, and Porto Rico, but is less abundant in Porto
Rico than U. maculatus. One example, 6.5 inches long, obtained at Palo Seco.

Upeneus martinicus Cuv. & Val,, Hist, Not. Poiss., IT1, 483, 1829, Martinique; Jordan & Evermann, 1. c., 859, 1896,
Upencus balteatus Cuvier &Valenciennes, Hist. Nat. Poiss., I1I, 484, 1829, Cuba; ; oung.
Upeneus flavovitiatus Poey, Memorias, I, 224, 1851, Cuba; adult,

Family XXX{V. SCOMBRIDAZ. The Mackerels.

Body elongate fusiform, not much compressed, covered with minute cycloid ‘scales; scales ante-
riorly sometimes forming a corselet. Lateral line present, its course undulate. Head subconic, pointed
anteriorly. Mouth rather large, with lateral cleft; premaxillaries not protractile;”maxillary without
Supplemental bone; jaws with sharp teeth, large or small. Vomer and palatines toothed or not.
Preopercle entire; opercleunarmed. In the very young the preopercle is armed with radiating spines,
which are later absorbed and lost. Gill-openings very wide, membranes not united, free from isthmus.
Gillrakers usually long. Pseudobranchie present, large. Gills 4, a slit behind fourth. Branchios-
tegals 7. Dorsal fins 2, the first of rather weak spines, depressible in a groove, second similar to
the anal; elevated anterior lobe always distinct; anal spines weak; last rays of dorsal and anal detached
and separate, forming in each case a series of finlets; caudal peduncle extremely slender, keeled, caudal
lobes abruptly diverging, falcate, fin adapted for rapid motion; ventral fins well developed, thoracic, 1, 5.
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Vertebrze in greater number than in the Carangide, the number ranging from 31 to 66. First upper
pharyngeal present, without teeth; second with teeth; third and fourth coossified, with teeth; lower
pharyngeals separate. Stomach sac-shaped. Pyloric ceeca numerous. Air-bladder small, sometimes
absent. Coloration metallic, often brilliant, the prevailing shade steel-blue.
The Scombridae comprise about 12 genera and 60 species; of the 8 American genera only 2 are
P g P g Y
represented in Porto Rican waters. These fishes are inhabitants of the high seas, all having a wide
range, and many of them being cosmopolitan. Most of them are valoed as food-fishes, the flesh being
firm and oily, but sometimes coarse. .
Dorsal spines 10 to 16; gills normal, the laming not forming a network; teeth entire.
Body scaleless, excepting about lateral line and corselet; abdominal vertebre with their lower foramina enlarged
and a portion between vertebrae proper and heemapophyses developed in form of a network or trellis.
e. Dorsals well separated, interspace more than half head; corselet well developed; teeth small, some present on
vomer, none on palatines; gillrakers long,slender, and numerous; pectorals rather high; vertebre 39. Auxis, 50
ce. Dorsals contiguous, interspace more than 5 in head; palatine teeth villiform; pectorals low.

d. Vomer toothless; dorsal spines 15 or 16; vertebree 38 ... .. . iiiieiiiii i iaiiiiiaracaaagercncannan GYMNOSARDA

bh. Body wholly covered with small seales, those on corselet and lateral line sometimes larger, dorsal spines 14 to 26;
vertebre normally formed, not as in Auxis and Gymnosarda.

. Teeth of jaws slender, subcomcal little, if at all, compressed; gillrakers numerous;*corselet distinet; pectoral

- inserted low.
g Vomer and palatines with villiform or sand-like teeth; body robust, not compressed; vertebree 39 to 41.

.
b.

ol

o

3

g. Pectoral short, not reaching much beyond tip of the moderate ventral; size enormous. .. cen . THUNNUS
gg. Pectoral very long, ribbon-shaped, reaching much beyond front of anal; size moderate.................... GERMO
Jf. Vomer toothless; palatines with a single row of rather strong, conical teeth; body elongate, slightly compressed;

vertebra B0 10 Bd ..o iieeiiiiiieneiecee i e e eeeevseiestteneencaaaas SARDA

ee. Teeth of jaws strong, subtriangular or knife-like, more or less compressed; villiform teeth on vomer and palatines;
gillrakers comparatively few; corselet obscure; pectorals inserted near level of eye; dorsal spines 14 to 18;

body elongate, compressed; head short; snout short; vertebrae 45 _....... ..ccooiiiavia... SCOMBEROMORUS, Hl
ACANTHOCYBIINZ: ’
aa. Dorsal spines about 25; gills with laminz forming a network, as in Xiphias; teeth large, compressed, serrated.
h. Dorsal spines 24 to 26; body elongate; fusiform; snout long; vertebre 82434 == 66...ccvaeerierana- ACANTHOCYBIUM

P16, 27.—Auxis thazard.

Genus 50, AUXIS Cuvier. The Frigate Mackerels.

Body oblong, plump, mostly naked posteriorly, anteriorly covered with small scales, those of
pectoral region enlarged, forming a corselet. Snout very short, conical, scarcely compressed. Mouth
rather small, jaws equal. Teeth very small, mostly in a single series, on jaws and vomeronly. Tail very

.slender, depressed,*with aratherlarge keel on cach side.  First dorsal short, separated from second by a
congiderable interspace. Second dorsal and anal small, each with 7 or 8 finlets. Pectorals and
ventrals small. No air-bladder. Branchiostegals 7. Pyloric cweca dendritical. Gillrakers very long
and slender, numerous. Vertebrae 39 in number, peculiarly modified, essentially as in Gymnosarda.

One pelagic species, widely distributed.

79. Auxis thazard (Lacépdde). ‘“‘Albacora”; Frigate Mackerel.

Tead. 3.8; depth 4.4; eye 6; snout 3.7; mandible 2.2; interorbital 3.2; D. x=12-vir; A, 13-vi;
pectoral 1.8; ventral 2.25; caudal 1.4,
Body (,]ongate, robust, scaleless, save for a corselet of moderate and very small scales about
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anterior part of trunk and along lateral line; caudal peduncle long and slender, with lateral keel;
weak conical teeth in jaws only; first dorsal of flexible spines, the first three elevated, the rest
graduated to last, which is very short; soft dorsal and anal small, somewhat falcate, followed by
detached finlets; caudal widely forked.

Color in spirits: Bluish above, very deep purple, almost black, on upper part of head; oblique dark
bars and stripes, somewhat as in Scomber, on sides of back; silvery white below; several large, regular,
dark blotches, not sharply circumscribed, on the lower part of side of trunk anteriorly; pectoral and
ventral purple, black on inner side, on outer side pectoral paler, ventral white.

This species is found in all warm seas, occasionally northward to Cape Cod. It is very erratic in
its movements, swimming in large schools. It rarely reaches the coasts of the United States, but
occagionally comes in immense numbers. It is a poor fish, of little value as food. It is probably not
rare about Porto Rico; examples were seen at Arecibo, where one 15 inches long was obtained.

Scomber thazard Lacépdde, Hist, Nat. Poiss., 11,9, 1802, between 6° and 7° 8. 1at., off coast of New Guinea.
Scomber rochei Risso, Ichth. Nice, 165, 1810, Nice.

Scomber bisus Rafinesque, Caratteri, etc., 45, 1810, Palermo.

T hynnus rocheanus Risso, Eur. Mérid,, 117, 417, 1827, Nice.

Auzis vulgaris Cuvier & Valenciennes, Hist. Nat. Poiss., VIII, 139, 1831, Mediterrancan.

Auzxis tapeinosoma Bleeker, Fauna Japon., 408, 1854, Japan.

Auxis thynnoides Bleeker, Ternate, V, 301, 1855, Ternate.
Arxis thazard, Jordan & Evermann, 1. ¢., 867,1896.

Genus 51. SCOMBEROMORUS Lacépdde.

Body elongate, wholly covered with rudimentary scales, which do not form a distinct corselet.
Head pointed, comparatively short and small. Mouth wide, the strong teeth in the jaws more or less
compressed or knife-shaped; villiform or sand-like teeth on the vomer and palatines; maxillary
not concealed by preorbital. Gillrakers few. Caudal peduncle with a single keel. Spinous dorsal
low, of 14 to 18 feeble spines. Soft dorsal and anal short, similar, somewhat elevated and faleate,
each followed by 7 to 10 finlets; ventrals small; pectorals moderate, near level of eye. Air-bladder
bresent. Vertebrse normally formed, 45 in number.

Fishes of the high seas; graceful in form and beautiful in color, and among the best of food-
fishes. ’

a. Soft dorsal inserted in advance of ANAl ... it iiii i it maculatus, 80
aa. Soft dorsal inserted over anal.

b. Body deep, the depth about 5 in length; teeth about d0in each jaw ..., regnlis, 81
b, Body more slender, the depth about 6in length ....oouiuiiiii ittt ittt eniireancneas cavalla, 82

80. Scomberomorus maculatus (Mitchill). “Carita’; Spanish Mackerel.
(PLATE 6.)

Head 4.5; depth 4.5; D. xvir-18-1x; A. 11-17-1x; maxillary 1.8 in head; eye 4.75; pectoral 1.75;
ventral 4.5; dorsal and anal lobes subequal, 2. Body elongate, its dorsal and ventral outlines equal;
Profile straight from snout to dorsal; head small and pointed; mouth large, oblique, jaws equal; max-
illary reaching posterior margin of orbit; teeth large, compressed, and sharp, their formula being 24-24
to 32-32; gillrakers 2 --11.  Soft dorsal inserted in advance of anal a distance about equal to diameter
of eye; lateral line undulating, with about 175 pores.

Color silvery, bluish above; sides with many elliptical spots of dull orange-color, two rows of
these spots below lateral line and one row above; spinous dorsal white at base, black above; soft
dorsal tinged with yellowish, its margins black; anal white; posterior side of pectoral black, anterior
side yellowish with black borders; caudal blackish.

This species is found on both coasts of North America, appearing in large but very irregular
gchools in the Gulf of Mexico and along the Carolina coast; ranging north in the fall as far as Cape
Ann, and south to Brazil. It is rare or unknown in Cuba, but is known from Jamaica and Porto Rico.
It reaches a weight of 8 or 9 pounds and is one of the very best food-fishes in the United States.

Scomber maculatus Mitehill, Trans, Lit. & Philos, Soe. N. Y., 1, 1815, 426, New York.
Scomberomorus maculatus, Jordan & Evermann, 1. ¢., 874, 1896,
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81. Scomberomorus regalis (Bloch). Sierra; Pintado.

Head 4.25; depth 5.2; eye 5.8; snout 2.5; maxillary 1.8; mandible 1.6; interorhital 3.5; D. xvir-

14-1x; A. 11-15-vir; pectoral 1.9; ventral 4.2; caudal 11. Lateral line descending gradually from
opposite last dorsal spines to caudal peduncle, slightly undulate; maxillary reaching posterior border
of orbit. .
Color in spirits: Silvery below, dark-blue above; side with a blackish longitudinal band from
base of pectoral nearly to base of caudal, crossing lateral line under soft dorsal, somewhat interrupted
posteriorly; below this a row of oblong dark spots forming an interrupted band; a few other faint
gpots at border of dark color of back; anterior portion of gpinous dorsal black.

Cape Cod to Brazil; not very common on our south Atlantic coast, but abundant about Cuba;
known also from Jamaica, Martinique, and Porto Rico. One 16 inches long from Puerto Real, and
others seen. '

Seomberomorus regalis Bloch, Ichthyol., pl. 333,1795, Martinique; after a drawing by Plumier, -

Seomberomorus plumieri Lacépide, Hist. Nat. Poiss., I11,292, 1806, Martinique; after Aubriet’s copy of drawing by Plumier.
Cybium acervum Cuvier & Valenciennes, Hist Nat, Poiss., VIII, 186,1831, Cuba. .

Cybium regale, Poey, Fauna Puerto-Riqueiia, 331, 1881; Stahl, 1. c., 77 and 163, 1883,

Scomberomorus regalis, Jordan & Evermann, 1. ¢., 875,1890.

F1G. 28.—Scomberomorus regalis.

82. Scomberomorus cavalla (Cuvier & Valenciennes). King-fish; Cero; Cavallu; Sierra.

Head 5; depth 6; eyelarge; 2 in snout. D. xv-1,15-vimr; A. 11, 16-viir.  Mouth large, maxillary
reaching to below eye. Lateral line descending abruptly below second dorsal. Teeth triangular,
strongly compressed, about 80 on each jaw. Pectoral 5in body. Gillrakers very short; less than
one-third diameter of eye, about 8 below angle.

Adult iron-gray, nearly or quite immaculate; young with sides of body marked with darker
yellowish spots; spinous dorsal without black blotch anteriorly.

Found in the tropical Atlantic, in the open seas, coming in immense numbers to Florida Keys
and Charleston, ranging north to-Cape Cod and south to Africa and Brazil; very common on our
south Atlantic coast, especially among the Florida Keys, the catch at Key West very large. One of
the best food-fishes of the Florida coast. Its flesh is firm and of excellent flavor. It usually appears
in large numbers from November witil April, when it is caught by trolling. The usual weight is
about 10 pounds, sometimes reaching 50 pounds. The largest of which there is any record dressed 52
pounds, and 40 pounds is not an unusual weight. Said to school at spawning time, which is believed
to be late in the winter.

According to Mr. Williamm H. Abbott, who studied the fisheries in 1891, the average weight of
king-fish, as caught by the fishermen of Key West, is about 6 pounds. The larger, weighing from 15
pounds upward, arc never as abundant as those weighing under 15. When the fisherman desires to
catch large king-fish, he directs his course to the inshore grounds, lying in about 3 fathoms of water
and from 1.5 to 3 miles from shore, where the water is muddy; and when small ones are desired, the
fishing is done farther offshore along the edge of the Gulf Stream, where the water is much clearer.
They are almost invariably found in two separate schools. The Florida spawning-grounds of the
king-fish are ‘“‘down the bay.” The first of the winter a great many of the fish have large roes, but it
is very seldom that one is taken that has a roe fully matured. If the weather has been very cold in the
bay early in the fall, the king-fish will leave before they have spawned, and it is during such seasons
that fish containing ripe spawn are most frequently taken.
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On the coast of southern Florida, especially off Indian River, Biscayne Bay, and Key West,
there is no fish, excepting possibly the tarpon, which affords more sport for the angler than the
king-fish, nor is there any to whose season the angler and the commercial fishermen look forward
with greater interest and anticipation of pleasure and profit.

Though not obtained by us in Porto Rico it doubtless occurs there, and we include it on the
authority of Poey. ’

Cybiwm cavalla Cuvier, Régne Animal, ed. 2, 11, 200, 1829, Brazil.
Cybiwm tmmaculatum Cuvier & Valenciennes, Hist. Nat, Poiss., VIII,"191, 1831; no loeality given,

Cybiwm caballa, Pocy, Fauna Puerto-Riquefin, 331, 1881.
Scomberomorus cavalla, Jordan & Evermann, 1. ., 876, 1896.

Family XXXV. TRICHIURIDZ. The Cutlas-fishes.

Body extremely elongate, band-shaped, naked, tapering to a point, the ventral fins imperfect or
wanting, and the spinous and soft parts of the dorsal fin not differentiated. Mouth wide, jaws armed
with strong unequal teeth. Premaxillaries not protractile. Pseudobranchiwe present. Gills 4, a slit
behind fourth; gill-membranes separate, free from isthmus; lateral line present. Dorsal fin very long,
low, usually continuous, rays all similar. Caudal fin absent; anal fin long and low, scarcely rising above
surface of skin. Ventrals thoracic, radimentary (FEuplenrogrammus) or wanting. Vertebree in greatly
increased number, about 160. Air-bladder present. Pyloric cseca numerous.

Surface fishes of the tropical seas, comprising 2 genera and about 6 species; very close to the
Lepidopida and Gempylidz, differing from the former chiefly in the absence of # caudal fin, the last stage
in-the progressive reduction of parts seen in these groups.

1a. 20— Trichiwrus lepturus,

Genus 52, TRICHIURUS Linneus, The Hair-tails,

Body extremely clongate, band-like, tail very slender, tapering to a fine point, without caudal
fin. Head long, with very wide mouth, jaws armed with unequal and very strong teeth; upper jaw
with about four long, strongly compressed barbed teeth; teeth on palatines, none on vomer. Lower jaw
the longer, preorbital covering cleft of mouth posteriorly, Dorsal fin single, low, occupying whole of-
back, spines not distinguishable from soft rays; anal very long, its base more than half length of body;
composed of detached spines, which are very short, hearly hidden in skin, anterior directed backward,
Dosterior foward; ventral fins wanting; pectorals small. No scales. - Lateral line decurved, concurrent
with belly. Vertebrae 39 4-120; ribs excessively frail. Color, silvery.

Voracious fishes of the high seas; reaching a considerable size.

88. Trichiurus lepturus Linnweus. ‘ Machete”; Cutlas-fish; Scabbard-fish; Silver-fish; Sable; Savola.

Head 8; depth 15.5; eye 6.3 (2.1 in snout); snout 2.8; mandible 1.8; interorbital 6.8; D. about
135; A. about 100. Body scaleless, greatly elongate and compressed, band-like, tail tapering to a fine
boint, without caudal fin; jaws armed with very strong long teeth, larger ones of upper jaw burbed;
lower jaw pointed; projecting preorbital with radiating strie; dorsal fin as long as back; anal fin of
Very short embedded spines, anterior directed backward, posterior forward; ventrals wanting. Color,
bright gilvery.
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Found in warm seas, chiefly of the western Atlantic, north to Massachusetts; occasionally in
Lower California (Streets); common in the West Indies, swimming near the surface, where it becomes
easily benumbed with cold. It is probably not rare about Porto Rico. Two examples, 25 and 15
inches in length, were collected at Palo Seco and Mayaguez.

Trichiurus lepturus Linn.; Syst. Nat., ed. X, 246, 1768, America; after Lepturus of Artedi; Jordan & Evermann, 1. ¢., 889, 1896.
Lepturus lepturus, Poey, Fauna Puerto-Riqueiia, 333,1881; Stahl, 1. c.,162,1883.

Family XXXVI. CARANGIDZE. The Pampanos or Pompanos.

Body more or less compressed and often elevated, sometimes naked, or more usually covered witi
small, thin, cycloid scales. Head compressed, occipital keel prominent, usually trenchant. Mouth of
varying size, dentition various, teeth generally small; premaxillarfes usually protractile; maxillary with
or without a supplemental bone; preoperele usually entire in adult, in the very young armed with three
or more spines. Lateral line complete, anteriorly arched, posterior part straight, sometimes armed
with bony plates. Dorsal fins more or less separated, the spinous part rather weak, the spines usually
depressible in a groove; anal fin long, similar to soft dorsal, always preceded by two stiff spines,
usually separate, but in young often more or less connected with fin or with each other, these sometimes
disappear with old age, and sometimes the spinous dorsal also vanishes; often a procumbent spine before
dorsal fin; ventral fins thoracic, well developed, 1, 5; caudal peduncle very slender, fin widely forked;
pectoral fins narrow. Gill-openings. very wide, membranes usually not united, free from isthmus.
Gills 4, a glit behind last. Gillrakers usually long. Branchiostegals commonly 7. Air-bladder pres-
ent, often bifurcate behind. = Pseudobranchiz large, present in all our genera, sometimes disappearing
with age. (Esophagus unarmed. Pyloric ceeca generally numerous. Vertebrz fewer than in the
Scombrida, usually 10 -- 14 =24 in number. First superior pharyngeal without teeth second, third,
and fourth separate, with teeth; lower pharyngeals separate.

Coloration generally metallic and silvery or golden.

The Carangidz include 29 genera and about 200 gpecies, abounding in warm seas, often moving
northward in summer, like the Scombride. They swim swiftly, often with the dorsal fin above the
surface of the water. Most of the gpecies are widely distributed, and nearly all are valued as food.
SCOMBROIDINE:

a. Premaxill{i}'les not protractile (except in very young). Pectoral fins short, rounded; soft dorsal similar to anal, cach
much longer than abdomen; lateral line unarmed.

b, Maxillary, without supplemental bone; no pterygoid teeth; scales linear, embedded .............. OLIGOPLITES, 53

aa. Premaxillaries protractile.
SERIOLINZ:

¢. Anal fin much shorter than soft dorsal, its base not longer thun abdomen; pectoral fin short, not falcate; maxillary
with a distinct supplemental bone.

d. Dorsal spines low and weak.

e. Dorsal and anal fins without finlets.

Jf. Membrane of dorsal spines disappearing with age.............. temreeaann eerettecaanaanaan ... NAUCRATES
. Membrane of dorsal spines persistent.........ooieiiotiiiiiiiiiiiiiiiiainaaeaa. . SERIOLA, 54
ce. Dorsal and anal fins each with a detached two-ra.yed 181 L N retreeaenees ELAGATIS

ce. Anal fin about as long a8 soft dorsal, its base Jonger than ab@omen.
g. Maxillary with a supplemental bone; lateral line arched anteriorly, usually armed posteriorly; pectoral long,
falcate. . - .
CARANGINE:
. Dorsal outline more gtrongly curved than ventral outlme
. Dorsal and anal each with a single detached finlet; body slender........ P DECAPTERUS, B5
#. Dorsal and anal without finlets.
J. Lateral line with well-developed scutes ior its entire length; body elongate .......cooevvennniio. ... TRACHURUS
jj. Lateral line with scutes on its straight posterior portion only (these sometimes very few and small, especially in
those species with body much compressed).
k. Shoulder-girdle with deep cross-furrow at its junction with iqthmu% above which is a fleshy projection; body
c]ongute ............................................................... F TRACHUROPS, 56
kk. Shoulder-girdle normal, its surface even; body deeper.,
. Body oblong or more or less clevated, not as below.
Teeth of jaws in few series or in one series, unequal, or at least not forming villiform bundé, outer series above
usually enlarged, lower teeth usually uniserial.
n. Maxillary very narrow, its greatest width scarcely one-fourth eye; head small, lateral line strongly arched in
front; teeth uniserial, those on palatines and vomer minute orobsolete .......ooveneenennnnnn.... HEMICARANX
an. Maxillary broad; head rather large; vomer and palatines with teeth . CARANX, 57

oo

.
&

~

m.
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mm. Teeth of jaws equally small or wanting, forming villiform bands if present; maxillary broad; body comprus.std
spinous dorsal weak, usually disappearing with age.

0. Soft dorsal lobe very high, filamentous. .. ALECTIS

00, Soft dorsnllobelow.. ..o, HYNNIs

. Body broad-ovate, very strongly compressed, its outlines (,v(,rywherc trenchant, anterior profile nearly vertical;

scutesn'lmostobsolct(,..........................., .......................... s VOMER, 58
4ij. Lateral line without any scutes; body short and elevated, strongly compressed. ....eueeeeaea.. beeeenens SELENE, 59
CHLOROSCOMBRINE !
hh. Dorsal outline less strongly curved than ventral; body mueh compressed, its outlines everywhere trenchant; arma-
ture of lateral line obsolete, OF NeAY]Y S0. . .uviiieirenrareceecrasstastonarsencasansannes CHLOROSCOMBRUS, 60
TracHINOTING

¢g. Maxillary without supplemental bone; anal fin simﬂur to soft dorsal, ity base much longer than abdomen; tail
unarmed;. pectoral short, not falcate.
p. Forehead convex; teeth small or AeeiQUOus .oovei ettt creeaa e e TRACHINOTUS, 61

Genus 63. OLIGOPLITES Gill. Leather-jackets.

Body compressed, oblong or lanceolate. Caudal peduncle slender, not keeled. Head short,
compressed, acute. Occipital keel sharp.  Mouth ratherlarge, with small sharp teeth in bands on jaws,
tongue, vomer, and palatines, none on pterygoids. Jaws about equal, upper not protractile, except
in very young, in which it is movable as in other Carangid:e; maxillary very narrow, without distinct
supplemental bone. Gillrakersratherlong. Scales small, linear, and extremely narrow, embedded in
skin at different angles. Lateral line unarmed. Dorsal spines rather strong, 3 to 5 in number, nearly
free in adult; second dorsal very long, its posterior rays pencillated and nearly or quite disconnected,
forming finlets; anal rather longer than soft dorsal, much longer than abdomen, its last rays tormlng
similar finlets; anal spines strong, ventral fins depressible in a groove; pectoral fins very short.

Species few, occurring in the tropical seas of - America.

a. Maxillary not reaching posterior border of eye; lowest infraorbital bone usually narrower than one above it.
saurus, 84

aa. Maxillary reaching beyond posterior border of eye; lowest infraorbital bone usually broader than one next above it,
saliens

84. Oligoplites sa.urus(( Bloch & Schneider). * Zapatero”; Quicbra; Runner,'- Leather-jack.
(PLATE 7.) k v

Head 4.8; depth 3.75; eye 3.6; snout 3.25; maxillary 1.9; mandible 1.7; interorbital 3; D. v-y,
20; A. 11-1, 20; pectoral 1.7; ventral 1. 9; caudal 1.

Body elongate, lanceolate, and much compressed; back gently elevated; caudal peduncle very
slender, somewhat higher than thick; head small and pointed; anterior profile slightly concave in
oceipital region; mouth wide, maxillary reaching nearly to posterior border of eye, jaws subequal or
lower very slightly projecting; villiform teeth on vomer, palatines, and tongue; bands of larger teeth
in jaws; head naked, body covered with very narrow, linear, embedded scales, placed at various angles,
making a tough leathery integument; fins small, dorsal spines nearly free, soft dorsal and anal long
and low, anterior rays somewhat elevated, others expanded and nearly disconnected from each other,
forming finlets, as in the mackerel; ventrals depressible in a groove; caudal widely forked.

Color, blue above, silvery below, the demarcation fairly abrupt, corresponding with a line from
anterior end of lateral line to base of upper caudal lobe; fins yellow.

The Aapatero inhabits both coasts of tropical America, extends north to New York and. Lower
California, and is very common in the West Indies and along the coast of Florida, It is a very
graceful and handsome species, very common, often leaping from the water. It is not much valued
a8 food, being dry and bony. TForty-two, from 2.25 to 10.5 inches in length, were taken at Palo Seco,
Mayaguea, Ponce, Hucares, and Fajardo; one at San Geronimo.

Scomber saurns Bloch & Schueider, Syst. Iehth,, 321, 1801, Jamaica.,

Centronotus argentens Laeépede, Hist. Nat. Poiss., 111, 316, 1802, Equatorial America.

Lichia quicbra Quoy & Gaimard, Voyage Freycinet, Zool., 365, 1824, Equatorial America.

*Chorinemus saltans Cuvier & Valenciennes, Hist, Nat. Poiss., VIII,; 893, 1831, Martinique, Brazil, and S8anto Domingo.
Ologoplites inornatus Gill, Proc. Ac. Nat. Sci, Phila. 1863, 166, Panama.

Oligoplites occidentalis, Poey, Fauna Puerto-Riquefia, 332, 1881; Stah], L. ¢, "7 and 168, 1883,
Olzgaplztes saurus, Jordan & Evermann, 1. c., 898, 1896,



128 BULLETIﬁ OF THE UNITED STATES FISH COMMISSION.
Genus 54. SERIOLA Cuvier. The Amber-fishes.

Body oblong, moderately compressed, not elevated. Occiput and breast not trenchant. Head
usually more or less comical, not very blunt. Mouth comparatively large, with broad bands of
villiform teeth on both jaws, tongue, vomer, and palatines; a broad, strong, suppleurental maxillary
bone; premaxillaries protractile. Scales small; lateral line scarcely arched, forming a keel on caudal
peduncle, not armed with bony plates; sides of head with small scales. First dorsal with about 7 low
spines, connected by membrane; second dorsal very long, elevated in front; anal similar to soft dorsal
but not nearly so long, shorter than abdomen, preceded by 2 very small free spines, which disappear
in old fishes; no finlets; ventral fins very long; pectoral short and broad. Gillrakers moderate,

Species of moderate or large size, often gracefully colored; most of them valued as food-fishes.

SERIOLA:
a. Head longer than deep, profile not very steep. Dorsal and anal fins not faleate, height of their lobes less than half

depth of body. Dorsal rays 30 to 38; species of large size, elongate, with 5 or 6 broad, dark crossbars when
young, these becoming obsolete with age; a yellow lateral band; nuchal bar pale. .

b. Dorsal rays 36 to 38; dark bands on young very broad.......ooiinriioirirrrciietiaracaaneacrrttbranaranaas zonata
bb. Dorsal rays 30 to 34. Mouth rather large, maxillary reaching middle of pupil;-dark bands on young broad.
c. Body slender, depth 3.5 10 8.75 In Jength .ottt ii i iieiereaeeaeiacaaarasssanssorcramssasaanan lalandi
ce. Body deeper, depth 8 in length ..o i it racm et eaeaaaan dumerili
ZONICHTHYS:
aa. Head deeper than long, anterior profile stecp: no yellow longitudinal band; size small.
d. Dorsal not falcate, its soft rays 32; young with about 12 narrow dark Crosshars .....oeeviiuiicriaeeiiiinnaans Jasciata

dd. Dorsal and anal falcate, their anterior lobes more than half depth of body; head deeper than long; body deep;

dorsal rays 27 to 30.
¢. Nuchal band dark-brown or black. ... . i i il sttt rivoliana
ce. Nuchal band pale-yellowish ....... e e e h et eicaeaaseasbaann e iaraasneesareenainone Jalcata, 85

85. Seriola falcata Cuvier & Valenciennes. Madregal; Rock Sulmon.

Head 3.8 (4.6 in total); depth 8.4 (4 in total). D.vi-r1, 29; A.11-1, 21. Cewca 30. Body rather
deep and compressed. Head somewhat longer than deep, not conical. 8nout 2.75 in head; maxillary
reaching front of pupil, 3.5 in head, its tip broad; eye large, 5.25 in head, 1.75 in snout. Occiput
gsomewhat carinated. Interorbital space wide, convex. Caudal keel little developed. Dorsal high,
somewhat falcate, its an'terior'lobe 1.4 in head, 2.33 in base of fin; pectoral 2 in head; ventrals 1.6;
anal lobe 1.75; anal spines small.

Life coloration as follows: Grayish above, paler but hardly silvery below; fins blackish, pectoral
pale; caudal not at all yellow; eye white; lining of opercle pale; a very obscure olivaceous band from
eye to front of dorsal, scarcely visible in fresh specimens; preorbital and preopercle shaded with olive.

Found in the West Indies, north to Florida and the Carohnas Not seen by us in Porto Rico, .
but included on the authority of Valenciennes and Poey.

Seriola falcata Cuvier & Valenciennes, Hist, Nat, Poiss., IX, 210, pl. 515, 1833, Porto Rico, Jamaica, and Mexico; Poey,
Fauna Puerto-Riquefia, 332, 1881; Jordun & Evermann, 1. c., 905, 1896,
Seriola dubia Lowe, Proc. Zool.-Soe. Lond., VII, 1839, 81, Madeira.

Seriola declivis Poey, Memorias, 11, 230, 1860, Havana.
Seriola Ugulata Poey, Memorias, 11, 231, 1860, Cuba.

Genus 56. DECAPTERUS Bleeker. The Mackerel Scads.

Body elongate, little compressed, almost perfectly fusiform. Head short, pointed. Mouth rather
small; jaws about equal, the dentition feeble; maxillary rather broad, with a supplementary bone.
Premaxillaries protractile. Scales moderate, enlarged for the whole length of lateral line, but spinous
and bony posteriorly only; second dorsal and anal each with a single detached finlet; free dnal spines
very strong; first dorsal well developed, persistent; pectoral (-omparamvely short Abdomen rather

shorter than anal fin. Gillrakers long and slender.
' Species numerous; only one known to occur in Porto Rico.

.

«. Shiclds of lateral line numerous, 40 t0 50 in NUMDET. . .. i ittt tieicrananseonannnasnen punclatus, 86
aa. Shields of lateral line few, 20 to 80 in number,
b. Teeth minute on both jaws, vomer, palatines, and tongue; shields 22 to 28; depth 5 in length........ sanctz-helense

bb. Teeth obsolete; caudal keel of 25 shields; depth 5,760 In Iength...ccvviveeniiiniriierissenncnncenens vase. macarcllus
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86. Decapterus punctatus (Agassiz). Scad; Round Robin; Cigar-fish; Quia-quia.
(PLATE 8.)

Head 4; depth 5.6; eye 3.3; snout 3; maxillary 8; mandible 2.3; interorbital 3.5; D. viir-1, 30-1;
A. 151, 27-1; pectoral 1. 4 ventral 2.1; caudal 1.7; scutes 39.

Body elongate, fumform scarccly compressed at all; candal peduncle very short and slender;
head small and pointed; jaws subequal , maxillary reaching front of eye; teeth of jaws weak, uniserial;
adipose eyelid as in 7. crumenophthalmus, but not covering so much of eye; lateral line scarcely arched,
Posterior portion with large rather sharply armed scutes, anterior with a series of ordinary scales
which are not as easily deciduous as others. Shoulder-girdle with a small papilla of the integument
{seen by raising gill-covers), somewhat similar to that in 7. erumenophthalmus, but much smaller and
higher in position. This species resembles the latter, but is readily recognized by the presence of the
single detached finlet at end of soft dorsal and anal fins.

Color, bluish above, silvery below, with a dark opercular spot, its edge extending upon shoulder.

The scad ranges from Cape Cod to Brazil, but is only occasional northward. It is common on
the coasts of Florida and in the West Indies. Nine examples collected, three of them each about 63
inches in length, taken in theseine by native fishermen at Aguadilla, where, with 7' crumenophthalmus,
it was the principal part of the catch; the other six are the young, about 2 inches in length, taken
in 220 fathoms, 9 miles from Mayaguez, by the beam-trawl. The species is commonly used as food.

Carang punclatus Agassiz, Spix, Pisc. Bras., 108, 1829, Brazil.
Carana suarcus Risso in Cuvier & Valenciennes, Hist. Nat. Poiss., 1X, 83, 1833, Mcditerranean,
Decapterus punclatus, Jordan & Evermann, 1. ¢., 907, 1896,

Fia. 30.— Trachurops crumenophthalmus.

Genus 56. TRACHUROPS Gill,

This genus is close to Coran, differing in the more elongate form and especially in the structure
of the shoulder-girdle, which has a deep cross-furrow at its junction with the isthmus, with a fleshy
brojection above the furrow. Species few, found in all warm seas.

87. Trachurops crumenophthalmus (Bloch). Goggler; Big-eyed Scad; Goggle-cye Jack; Chicharro.

Head 3.2; depth 3.8; eye 3.2; snout 2.9; maxillary 2.5; mandible 2; interorbital 4.4; D. virr-1, 25
Or 26; A. 1r-1, 22; pectoral 1.2; ventral 2.1; scutes 35.
Body elongate; but little compressed; back not elevated; dorsal outline little curved; caudal
Peduncle subeylindrical, very slender and short; head rather large and pointed; mouth large, lower
J4W projecting; teeth on vomer, palatines, tongue, and jaws all weak, uniserial on jaws; maxillary
reaching about to front of pupil; eye very large, with an adipose eyelid covering two-thirds of eye,
eaving a vertical elliptical area exposed opposite pupil; lateral line slightly arched anteriorly, covered
Posteriorly with large weak scutes, their spines not strong nor sharp; pectoral falcate; ventral small;
80ft dorsal and anal long and low, their anterior rays somewhat elevated; caudal widely forked. Just
above junction of isthmus with shoulder-girdle is a large fleshy nipple-like projection.
F. C. B. 1900—9
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Color, bluish above, silvery below; a faint dark opercular blotch; no striking colors.

This species reaches a length of 2 feet, and 1s found on hoth coasts of tropical Amcrica and in
tropical seas generally. Common about Porto Rico; 38 examples, from 4 to 9 inches, collected at Palo
Seco, Aguadilla, and Culebra; one from San Geronimo.

Scomber erumenophthalmus Bloeh, Ichthyologia, pl. 343, 1793, Acara in Guinea.
Scomber plumieri Bloch, Ichthyologia, pl. 344, 1793, Antilles.

Scomber balantiophthalmus Bloch & Schneider, S8yst. Ichth., 29,1801, Guinea.
Caranz macrophthalmus Agassiz in 8pix, Pisc. Bras.,107,1829, Brazil.

Trachurops brachychirus Gill, Proc. Ac. Nat. Sci. Phila., 1862, 261, Cape San Lucas.
Trachurops crumenophthalmus, Poey, Fauna Puerto-Riquefia, 331, 1881; Jordan & Evermann, 1. ¢., 911, 1896,

Trachurops plumieri, Stahl, 1. ¢., 77 and 168, 1883.
Genus 57. CARANX Lacépéde. The Crevallés.

Body ovate or oblong, compressed; back sometimes considerably elevated, sometimes little
arched. Head moderate or rather large, more or less compressed. Mouth moderate or large, oblique;
maxillary broad, with a well-developed supplemental bone, extending to below eye. TPremaxillaries
protractile. Teeth developed in one or few series, unequal, or at least not in villiform bands. Villiform
teeth usually present on vomer, palatines, and tongue, wanting or deciduous in some species. Gillrakers
long. Eye large, with adipose eyelid. Dorsal spines rather low, connected; second dorsal long, usually
elevated in front, both fins depressible in a groove. Anal fin similar to second dorsal and nearly as
long, preceded by two rather strong spines, its base longer than abdomen. Caudal fin strongly forked,
peduncle very slender. Ventral fins moderate; pectorals falcate; no finlets. Scales present, mostly
very small. Lateral line with its posterior portion armed with strong bony plates, which grow larger
on tail, each plate armed with a spine; a short dorsal branch of lateral line usually present. Preopercle
entire in adult, serrate in young, usually with a membranous border.

Species very numerous, in all warm seas, most of them valued for food.

a. Teeth on vomer and palatines persistent.
b. Soft dorsal and anal low, not much elevated in front, little if at all falcate; tceth in jaws in one or few scries, with
no canines, -
¢. Body slender, depth about 8.5 in length; color dark, chiefly bluish...... .. ..o i iiiiiiiiiiiiiaina.. ruber, 88
ce. Body deeper, depth about 2.8 in length; color pale, mostly golden............oooiiiiiiiniiiiineinaan bartholomei, 89
bb. Soft dorsal and anal much elevated in front and more or less faleate; upper teeth in a band, outer enlarged; lower
teeth in one series; dorsal sheath of scales not greatly developed; soft dorsel and anal both rather short,
d. Breast naked, except a small rhombic area before ventrals; two small canines in front of lower jaw; body robust,
compressed.
e. Opercular spot large; adult with a black spot on pectoral; pectoral 3 in length ........................... hippos, 90
dd. Breast entirely covered with small scales, ’
/. Body subfusiform, depth less than one-third the length; breastscaly; teeth of outer series small, not canine-like; a

black opercular spot; no spot on pectoral; arch of lateral line about half straight part............ e CTY808,91

Jf. Body oblong-ovate, depth more than one-third length; outer tecth rather strong, lower teeth not canine-like.
g. General color silvery; vertical fing not all black. ...ooooiii i latus, 92
gg. General color brassy or blackish; vertical fins black; lower teeth not canine-like ............o ..o ... Lugrubris

URaAspis:
aa. Teeth on vomer and palatines wanting or deciduous; teeth in jaw subequal, bluntish, in one or two rows; lateral

line not strongly arched; soft dorsal and anal low; shields rather few.
. Body deep, compressed, back and belly arched; shields 24 to 80; sccond dorsal 1, 26; anal 1, 22; opercular spot
23 013 1 PN e iieieieae ceen guara

88. Caranx ruber (Bloch). Cibi Mancho; Carbonero.

Head 8.5; depth 3.5; eye 5.4; snout 2.6; maxillary 2.6; mandible 2.25; interorbital 8; preorbital
9; D. virr-y, 26; A, 11-1, 23; pectoral 1; ventral 2.8; caudal 1.1; scutes about 30.

Body elong,ate, ba('k gearcely elevated caudal peduncle slender, much wider than deep, scutes
forming a very strong keel; head pointed, symmetrlcal maxillary nearly or quite reaching front of
eye; teeth on vomer, palatines, tongue, and jaws, in villiform bands; no enlarged teeth; arch of lateral
line moderate, somewhat shorter than straight part, which is about 2.5 in body; pectoral falcate, with
very slender tip, reaching anal; anterior rays of soft dorsal and anal somewhat produced, those of
dorsal 2.3 in head, of anal 2.7; caudal widely forked.

Color in spirits: Bluish above, pale on sides and below; parts of head with golden wash; lower
lobe of caudal with a wide dusky lengthwise bar; dorsal somewhat dusky, other fins nearly pale.

West Indies. Four specimens, 6.5 to 14 inches in length, from Mayaguez, Ponce, and Culebra,
taken in the seine. One of 5 inches from San Geronimo we refer with some doubt to this species.
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Scomber. ruber Bloch, Ichthyologia, pl. 342, 1793, St. Croix.

Caranz blochii Cuvier & Valenciennces, Hist. Nat. Poiss., IX, 69, 1833, $t. Croix.
Caranz iridinus Poey, Memorias, 11, 226, 1860, Cuba.

Caranx ruber, Jordan & Evermann, 1. ¢., 919, 1896.

89. Caranx bartholomeei (Cuvier & Valenciennes). Yellow Jack; Cibi Amarillo.

Head 3.3; depth 2.8; eye 4.8; snout 2.8; maxillary 2.4; mandible 2.1; interorbital 3; preorbital 8;
D. v, 26; A. 111, 22; pectoral 1; ventral 2.6; caudal 1.1; about 30 scutes. Close to C. ruber, but
the body not so slender, and straight portion of lateral line longer, nearly as long as curved part, 2.8
in body; maxillary reaching past front of eye.

Bluish above, a golden wash everywhere.

‘West Indies, north to Florida and the Carolinas; common in Cuba, but not very common in Porto
Rico. One specimen, 9.5 inches long, from San Juan market. »

Caranx bartholomat Cuv. & Val., Hist. Nat. Poiss,, IX, 100, 1833, St, Bartholomew; Jordan & Evermann, 1. ¢,, 919, 1896,

Caranx cibi Poey, Memorias, 11, 224, 1860, Cuba.
Caranx beani Jordan, Proc. U. 8. N. M. 1880, 486, Beaufort, N, C.

90. Caranx hippos (Linnaus). Crevallé; Toro; Horse Crevallé; Cavally; Jack; Jiguagua.

Head 3; depth 2.5; eye 3.8; snout 3.4; maxillary 2.3; mandible 2; interorbital 3.7; D. vir-1, 20;
A. 1=, 17; pectoral 1; ventral 2.3; caudal 1.1; scutes about 30. :

F1q. 81.—Caran hippos.

Body not greatly elongate, anterior profile very strongly arched, approximating vertical from
front of eye to tip of snout in adult; mouth nearly horizontal, low; maxillary reaching posterior border
of eye in adult, middle of eye in 5-inch individuals; teeth of upper jaw in a villiform band, with an
outer row of considerably enlarged teeth, rather wide-set; one row of teeth in lower jaw, a pair of

. canines at symphysis; lateral line with a rather strong arch, shorter than straight part; breast naked,
except a patch in front of ventrals. A large, very distinet jet-black spot on opercle; a fainter black
spot on lower rays of pectoral, often wanting in young; axil of pectoral black; Jobe of soft dorsal and
upper surface of candal peduncle dusky.

The most strongly marked of the species of Carane;, known at once from the strong arch of the
head, the naked breast, and the opereular and pectoral spots. The collection contains only the young,
2.75 to 5.5 inches long, from Palo Seco. It does not appear to be common in Porto Rico, though it is
of wide distribution, being found in all warm seas and generally abundant. 1t occurs on both coasts
of tropical America and ranges as far north as Cape Cod and the Gulf of California. It bites voraciously
and affords much sport to the angler, who takes it by trolling. It is taken at Key West both by
trolling and by bottom fishing. It is very ravenous, swimming with great swiftness, and preying upon
Smaller fishes. It is said to attain a weight of 20 pounds, but those canght in Indian River, Florida,
do not average over 3 pounds.  As a food-fish it does not oceupy a high rank. It was not seen in any
of the Porto Rican markets, which, however, wag probably due to its scarcity at that particular season.
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Scomber hippos Linngeus, Syst. Nat., ed. XIT, 494, 1766, Charleston, 8, C,
Scomber carangus Bloch, Ichth,, pl, 340,1793, Antilles.

Caranz erythrurus Lacépéde, Hist, Nat. Poiss., 111, 68, 1802, South Carolina.
Caranx carangua Lacépéde, Hist. Nat. Poiss,, 111, 59 and 74,1802, Martinique; on a drawing by Plumicr,
Caranz daubenlonii Lacéplide, Hist. Nat. Poiss., I11, 72,1802, Martinique; on a drawing by IPlumicr.
Cdrana zanthopigus Cuvier & Valenciennes, Hist. Nat. Poiss., IX, 109, 1833, Isle de France,

Caranz ckale Cuvier & Valenciennes, Hist. Nat. Poiss., IX,117,1833, Vizagapatam,

Caranz entillarum Bennett, Whaling Voyage, 11,282, 1840, West Indies.

Caranx defensor De Kay, New York Fauna; Fishes, 120, 1842, New York.

Carangus esculentus Girard, U. 8. Mex. Bound. Surv., 23, pl. 11, figs, 1-3, 1859, Brazos Santingo, Texas,
Caranx caninus Glinther, Fishes Centr. Amer,, 432,1869, Panama.

Caranz hippos, Jordan & Evermann, 1. ¢., 920, 1896.

91. Caranx crysos (Mitchill). *Cofinuda’’; Hard-tail; Runner; Jurel; Yellow Muckerel; Crevalle.
(PLATE 9.)
Head 3.5; depth 3.2; eye 5.6; snout 3; maxillary 2.4; mandible 2.1; interorbital 3; preorbital 11;
D. viir-1, 24; A. 11-1, 20; pectoral 0.8; ventral 2.3; caudal 0.95; about 45 scutes.
Body elongate, slightly elevated, not greatly compressed; maxillary reaching front of pupil or
middle of eye; teeth in jaws conical and sharp, not very close-set, in one series in lower jaw, in two
in upper, inner series of smaller teeth; no canines; lateral line more strongly arched anteriorly than

F1G. 32.—Caranx crysos.

in C. ruber or C. bartholomai, arch rather more than half straight part; pectoral long and falcate, reaching
anal or slightly beyond; anterior rays of soft dorsal and anal elevated and falcate. A distinct black.
blotch on opercle.

This species is found from Cape Cod to Brazil, is generally abundant, and is common farther to
the north than any other of the speciesof Caranz. It is an important and well-known food-fish, fairly
common. In Porto Rico only two specimens were collected, one 10.5 inches long from San Antonio
Bridge, and one 17.5 inches long, which was taken on the hook at Isabel Segunda, displaying good
game qualities. This is one of the best game-fishes of Porto Rico and can be taken by either still-
fishing or trolling.

Scomber crysos Mitchill, Trans. Lit. & Phil. Soc. N. Y., I, 1815, 424, New York.
Caranz pisquetus Cuvier & Valenciennes, Hist, Nat. Poiss,, IX, 97, 1833, Santo Domingo, Cubsn, and Brazil,
Trachurus squamosus Gronow, Cat. Fishes, ¢d. Gray, 125, 1854, Carolina.

Paratractus chrysos, Stahl, 1, c., 77 and 163, 1883.
Caranx crysos, Jordan & Evermann, 1. ¢., 921, 1896,

92. Caranx latus Agassiz. “‘Jurel”; Xurely Horse-eye Jack.

Head 3.85; depth 2.7; eye 4; snout 3.5; maxillary 2.1; mandible 1.8; interorbital 3.2; D. viu-y,
22;- A. 11-1, 18; pectoral 0.95; ventral 2.1; caudal 1.1; about 35 scutes. Form of (. hippos, but with
anterior profile not quite so strongly arched, breast scaled; axillary and pectoral spots absent; opercular
spot not go large nor distinct, scutes somewhat greater in number; adipose eyelid moderately devel-
oped; maxillary reaching past middle of eye.
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Lobe of dorsal dusky, that of anal golden; the young with 4 or 5 dark vertical bars and a faint
opercular spot, these sometines absent; opercular spot is larger, deeper in color, and more persistent
in young of C. hippos, and usually serves to separate readily small individuals of the two species.

C. latus is a very widely distributed species, occurring in all tropical seas, and very abundant in
the West Indies, and by far the commonest species of Caranz in Porto Rico, The collection contains
137 specimens, varying in size from 3 to 9.5 inches. The poisonous character sometimes attributed
to its flesh evidently does not attach to it in Porto Rico, where it may be found for sale in the markets.
Our specimens were collected at Palo Seco, San Antonio Bridge, Aguadilla, Mayaguez, Culebra, Isabel
Segunda, and Fajardo. Mr. Gray took two at San Geronimo.

Caranx lalus Agassiz, Pisc. Bras., 105, 1829, Brazil; Jordan & Evermann, 1. ¢., 923, 1896,
Caranz lepturus Agassiz, Pisc. Bras., 106, 1829, Braazil.

Seomber heberi Bennett, Fishes Ceylon, pl. 26, 1830, Ceylon.

Caranx fallax Cuvier & Valenciennes, Hist. Nat. Poiss., IX, 95,1833, Antilles; Brazil,
Caranx sen Cuvier & Valenciennes, Hist. Nat. Poiss., 1X, 105, 1833, Pondicherry.
Caranz forsteri Cuvier & Valenciennes, Hist. Nat. Poiss., IX, 107, 1833, East Indies.
Caranz peroni Cuvier & Valenciennes, Hist. Nat. Poiss,, IX, 112,1833, East Indics,
Caranz lessoni Cuvier & Valenciennes, Hist. Nat. Poiss., IX, 118, 1833, Malabar.
Caranz belengeri Cuvier & Valenciennes, Hist. Nat, Poiss., IX, 116, 1833, Malabar.
Caranx paraspistes Richardson, Voyage Erebus and Terror, 136, 1844, Port Essington.
Caranx richardi Holbrook, Ichth. South Carolina, 96, pl. 13, fig. 1, 1860, South Carolina,
Carane aureus Pocy, Enumeratio, 76,1875, Cuba.

Carangus fallax, Poey, Fauna Puerto-Riqueiia, 331,1881; Stahl, 1. ¢.,77 and 163, 18837

Fia, 83.—Caranx latus.

Genus 58, VOMER Cuvier & Valenciennes,

This genus is closely allied to Caranx, from which it differs only in its distortion of form, and in
its weak teeth and very low fins. Body broad-ovate, very strongly compressed, all the outlines sharply
trénchant. Head very gibbous above eyes, its anterior profile vertical; lateral line strongly arched,
its posterior portion with very weak shields. Scales minute, rudimentary; the soft dorsal and anal
extremely low, not falcate. Young much deeper in formn than adult, all the fins higher, resembling
Selene. Found in the warmn seas.

a. Soft dorsal with about 25 rays; depth in adult less than half length........ IS ST eeeeicaracraren, dorsalis

aa. Soft dorsal with 21 or 22 rays.
b. Depth in adult about half Iength. ... .ot iy e ittt it e et cas e eeiaenaaan setipinnis
bb. Depth in adult much more than half length. ... oo ool ii e e eeeieeinaaaa gabonensis, 93

93. Vomer gabonensis Guichenot. ** Corcobado.”

Head 2.75; depth 1.5; eye 3.8; snout 2.2; maxillary 2.5; mandible 2.2; interorbital 4.2; preor-
bital 2,6; D, virr-1, 22; A. 1, 18; pectoral 1; caudal 1.1; scales minute.

Body ovate, scarcely longer than deep, very greatly compressed; occipital region greatly elevated,
. making height of body greatest above eye; anterior profile nearly vertical from occiput to eye,



134 BULLETIN OF THE UNITED STATES FISH COMMISSION.

opposite which it becomes concave; snout protruding; mouth oblique, maxillary exténding opposite
nostrils, not reaching front of ¢ye; lower jaw entering profile; a single row of numerons weak teeth in
cach jaw; preorbital very broad; spinoug dorsal weak, first four spines comparatively long, second about
half diameter of eye, very slender, weak, and flexible, next four much shorter, stiff, pungent, and par-
tially embedded; soft dorsal long and low, anterior rays somewhat elevated, not falcate; anal similar
to soft dorsal, its rays somewhat more widely set, first one or two a little clevated; pectoral falcate, as
long as head, reaching past middle of anal; ventrals minute, caudal peduncle short and very slender,
the fin widely forked, its lobes equal; head and upper parts -of body naked, minute persistent scales
below; lateral line with minute rudimentary scutes on its straight portion, anterior part strongly
arched, its chord a little shorter than straight part.

F1a. 34.——Selenc vomer. Young.,

Color in life: Rich silvery with an iridescence of steel-blue above and of pink below, with a light
golden wash on lower parts. .

This species seems to be the common Vomer of Porto Rico and distinet from V. setipinnis, which
does not appear in our collection. It may be separated from the latter form by the much deeper body,
larger eye, greater elevation of occipital region, and more nearly vertical anterior profile. The young
of the two species resemble each other more closely. Ata length of about 4 inches the difference
between them in relation of depth to length becomes apparent, but before that size is attained V. gabon-
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ensis may be distinguished by its larger eye, at least in some individualy of 2 or 3 inches in length.
The ventral outline of 17, sefipinnds is somewhat more strongly cuarved than in 1. gabonensis, while in the
adult the reverse is true.  The young of 1. gabonensis hag the candal lobes more slender and somewhat
longer than in the corresponding size of the other species, but this difference disappears in the adult.
The species reaches a weight of a pound or more, is abundant and much used as food, being hawked
about the streets upon strings attached to a stick, which iy carried over the shoulders.

The corcobado is known from Africa and the West Indies. We collected 32 examples, 2.5 10 8
inches long, from San Juan market, Palo Seco, Arecibo, Aguadilla, Arroyo, and Isabel Segunda.

Argyreiosus setipinnis var,, Glinther, Cat., I1, 459, 1860, Fernando Po,8anto Domingo, Jamaica, and Bahia.
Tomer gabonensis Guichenot, Ann. Soc. Linn. Maine et Loire, 42,1865, Gaboon; Jordan & Evermann, 1. ¢, 934, 1896,

Genus 59. SELENE Lacépede. The Moon-fishes.

Body very closely compressed and much elevated; profile very oblique or nearly vertical; edges
of body everywhere trenchant, especially anteriorly. Head short and very deep, opercle very short;
and preorbital extremely deep; an abrupt angle at occipital region. Mouth rather small; premaxil-
laries protractile, fitting into a notch between the bases of maxillaries; maxillarics broad, each with
supplemental bone. Tongue narrow, free. Teeth minute, on jaws, tongue, vomer, and palatines.
Gillrakery long and slender.  Spines of fins usually weak, more or less filamentous in young; free anal
Spines immovable, sometimes obsolete in the adult. Soft fins falcate, much elevated. No finlets.
Head naked. Scales minute. Lateral line wholly unarmed. Coloration silvery.

Found in the tropical seas. Notwithstanding its extraordinary form this genus differs in no
important regard from Caranw. ' :

Yra, 85.—Selene vomer.  Adult.

94. Selene vomer (Linnwmus). Moonsfish; Jorobado; TLook-down.

Head 3; long dorsal rays 2; pectoral 2.75; long anal rays 2.66; depth 1.5, the young much deeber.
D. vir-1, 23; A. 1i=1, 18.  Anterior profile from tip of snout to occiput almost perfectly straight in
adult. Diameter of eye, length of opercle, and distance from eye to profile about equal; eye 2 in
maxillary, 2.5 in preorbital; mandibles very deep, dentary bones thin, approximate; one or two of the
dorsal spines greatly elongate and filamentous in young, short in adult; ventrals variable in length,
usually about as long ad the eye in the adult, variously elongate in partly grown specimens.
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Color, uniform silvery in adult.
Our observations of this species tend to confirm the correctness of Dr. Liitken’s views (Spolia
Atlantica, 139) as to the transformations incident to its growth.
; A species of tropical America, occurring on both coasts, from Cape Cod to Brazil, and from Lower
California to Peru. Very common southward on sandy shores, both in the Atlentic and Pacific. No
specimens were obtained by us, but we include it on the authority of Poey and Stahl. It attains a
weight of about 2 pounds and is a delicious pan-fish.
Zeus vomer Linn., Syst. Nat., ed. X,1758,266, America; after Zeus cauda bifurca of Linn®us, Mus. Adolph-Fred., I, 66.
Zeus gallus Linn., Syst. Nat., ed. X, 1758, 267, America; after Zeus cauda bifurce of Artedi; confused with Alectis ciliaris.
Zeus capillaris Mitehill, Trans. Lit. & Phil. Soc., 1, 1815, 383 (young), New York.
Zeus rostratus Mitchill, 1. c., 384, New York (young).
Zeus geometricus Mitchill, Amer. Monthly Mag., II, 1818, 245 (adult), New York,
Argyriosus triccanthus Swainson, Nat. Hist. Class'n Fish.,, 250, 1839, Brazil; after Spix & Agassiz, pl. 58 (young).
Argyriosus mauricei Swainson, 1. c., 408, Brazil (adult).
Argyriosus mitchilli De Kay, N. Y, Fauna: Fishes, 126, 1842 (young), New York.
Argyriosus brevoorti Gill, Proc. Ac. Nat. Sci. Phila. 1863, 83, Panama (young).
Argyriosus pacificus Lockington, Proc. Ac. Nat. Sei. Phila. 1876, 84, Lower California; adult.
, Selenc argentea, Poey, Fauna Puerto-Riqueiia, 332, 1881; Stahl, 1. ¢., 77 and 164, 1883,
Selene vomer, Jordan & Evermann, 1. ¢,, 936, 1896.
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F16. 86.—Chloroscombrus chrysurus.
Genus 60. CHLOROSCOMBRUS Girard. The Casal;es. '

Body oblong-ovate, closely compressed, but not elevated, the abdomen prominent anferior]y, it
curve much greater than curve of back. Occiput and thoracic region trenchant. Caudal peduncle
very narrow, fin widely forked. Scales small, smooth. Lateral line arched in front, unarmed, or with a
few small plates. Head nearly naked. Preorbital low. Mouth rather small, oblique, lower jaw scarcely
projecting; upper jaw protractile; maxillary broad, emarginate behind, with large supplemental bone.
Jaws, vomer, and palatines with feeble teeth, mostly in a single series.  First dorsal of feeble spines,
connected by membrane; second dorsal and anal long and low, similar, much longer than the short
abdomen. No finlets. Anal spines strong. Ventrals small; pectoral falcate, Gillrakers long.

An American genus, of small size, and little valued as food.

95. Chloroscombrus chrysurus (Linnweus). Casabe; Bumper.

Head 3.75; depth 2.83; eye very large, longer than snout, about 3 in head; D. virr-1, 26; A. 11-1, 26.
Head rather deeper than long; opercles very short; snout short. Mouth very oblique; maxillary reaching
anterior margin of eye. Chord of curved part of lateral line scarcely longer than head, 1.66 to 1.75 times
in length of straight part. Lateralline wholly unarmed. Caudal peduncle longer than deep, its diameter -
less than that of eye; ventrals very small, fitting into a groove in which the vent is gituated; pectoral
long, falcate, one-third the length.

Greenish above, sides and below golden; a jet-black spot on caudal peduncle ahove; dark oper-
cular and axillary spots; inside of mouth black; fins not bordered nor tipped with black.
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This species ranges from Cape Cod to Brazil; it is very common on our south Atlantic coast and
in Cuba, but is not valued as food, the flesh being thin and dry, the bones large. It is apparently not
common in Porto Rico, specimens being obtained by us only at Mayagunez and Isabel Segunda.

Scomber chrysurus Linngeus, Syst. Nat., XII, 494, 1766, Charleston, South Carolina,

Scomber chloris Bloch, Ichthyologia, pl. 839, 1793.

Mieropteryz cosmopolita Agassiz, Spix, Pisc. Bras., 104, 1829, Brazil.

Seomnber latus Gronow, Catalogue Fishes, ed. Gray, 127, 1864, Carolina.

Chioroscombrus cartbbeus Girard, Mex. Bound. Surv., Zool., 21, pl. 9, fig. 6, 1859, St. Joseph Island, Texas.

Chioroscombrus chirysurus, Poey, Fauna Puerto-Riguefia, 332, 1881; Stahl, 1. e., 77 and 163; 1883; Jordan & Evermann, l. ¢,,
938, 1896. :

Genus 61. TRACHINOTUS Lacépdde. The Pdmpanos or Pompanos.

Body compressed, moderately elevated, general outline ovate. Caudal peduncle short and rather
slender. Abdomen not trenchant, shorter than. anal fin. Head moderately compressed, very blunt,
snout abruptly truncate. Mouth nearly horizontal, the maxillary reaching middle of eye; premaxil-
laries protractile; maxillary without distinct supplemental bone. Jaws, vomer, and palatines with
bands of villiform teeth, which are deciduous with age. Preopercle entire in adult. Gillrakers short.
Gill-membranes considerably united. Spinous dorsal represented by six rather low spines, which are
connected by membrane in young, but are free in adult. In old examples the spines appear small on
account of encroachments of flesh, and ultimately often disappear. Second dorsal long, elevated in
front; anal opposite to it and similar in form and size; two stout, nearly free spines in front of anal, and one
connected with the fin, these often disappearing with age. Scales small, smooth. Iateral line unarmed,
little arched; no caudal keel. )

‘“When extremely young the preoperculum is armed at the angle with three largespines, and smaller
ones above and below. The spinous dorsal is developed as a perfect fin, and teeth are present on the
jaws and palatine arch. In this stage the species has never been described by previous naturalists, and
tonsequently has received no name, as the corresponding stage of Naucrates (Nauclerus) has. At an
carly period the preopercular spines are absorbed into the substance of the preoperculum and gisappear.
The spinous dorsal and the teeth are still retained. In this condition it remains for some time, the
Spinous dorsal, however, gradually losing its relative size, while the soft vertical fins increase. In this
stage the species belongs to the nominal genus Doliodon of Girard. At a later period the membrane con-
necting the dorsal spines has become obsolete, and the species then represents the genus Trachinotus, as
understood by Cuvier & Valenciennes and others. TFinally, in old age, the teeth of the jaws, palate, and
pharyngeal bones have fallen out, and the lobes of the dorsal, anal, and caudal fins attain their greatest
extension and become pointed. This final stage has been made known by Holbrook under the new
generic name of Bothrolemus’ (Gill, Proe. Ac. Nat. Sci. Phila. 1862, 440). The pseudobranchix also
disappear in old individuals.

Some species of Trachinotus (carolinus, ete.) are among the most highly valued of our food-fishes.

a. Dorsal with 19 or 20 soft rays; anal with 17 {o 19 soft rays.
b. Body very much compressed; sides with narrow black crossbars; lobes of vertical fins clongate, reaching past

middle of candal fin dn adudl .o i i iciaeiiciiiceicaaraceararaeaanan glaucus, 96
Wb, Body moderately compressed; sides without narrow black erossbary; lobes of vertieal fins shorter, rarely reaching

Dase of caudal; lobes of dorsal and anal usually blackish.
e. Body broad-ovate; buck arched; greatest depth at all ages nearly two-thirds length of body; profile from nostril

to dorsal everywhere nearly evenly convex; axil without black spot (. .. . it Jaleatus, 97
ce, Body oblong, the profile not strongly arched; depth in young and old 2 to 2.6 in length of Lody; dorsal lobes
1 goodel

e, Dorsal with 25 to 27soft rays; anal with 22 to 26 soft rays; body oblong, rather robust; greatest thickness 3 in greatest
. depth of body; depth less than half length; lobes of vertical fing short, not black: sides without dark crossbars,

d. Dorsal with 25 soft rays; anal with 22 soft rays; profile from snout to procumbent spine evenly convex.
¢. Body very deep, depth about half length ..... . ceesens argenteus
e¢, Body moderately deep, depth about 2.5 in length carolinus, 98
dd, Dorsal with 27 soft rays; anal with 26, . ....o.iinriiiiitiniiioeicricieteitrianttaceneannen et cayennensis

96. Trachinotus glaucus (Bloch). Gaff-topsail; Pompano; Palometa.

Head 4; depth 2; eye 8.6. D. vi-1, 19; A. -1, 18; pyloric ceeca 13, Body elliptical, much
Compressed; snout blunt, subtruncate, vertical from mouth to horizontal from upper edge of the eye;
brofile from supraorbital to front of dorsal fin convex. Mouth nearly horizontal; maxillary nearly



138 BULLETIN OF THE UNITED STATES FISH COMMISSION.

reaching vertical from middle of eye, its length 3 in head; jaws without teeth in adult; dorsal spines
separate in adult; dorsal and anal fins falcate, anterior soft rays reaching middle of caudal fin; dorsal
lobe 1.5, anal 1.75 in length of body; ventrals reaching four-fifths distance to vent, their length 2.4 in
head; caudal very deeply forked, its lobes nearly half length of body.

Color, bluish above, golden below; lobes of dorsal and anal very dark; rest of fins pale, with
bluish edges; caundal bluish; pectorals golden and bluish; ventrals whitish. Bedy crossed by four
black vertical bands, first under procumbent spine, second under third dorsal spine, third and fourth
under soft dorsal; a black spot representing a fifth band on lateral line between last rays of dorsal and
anal, this sometimes obsolete; the position of the bands appearing to he subject to slight variation.

Young individuals, 2 inches in total length, may be described as follows: Head 2.9; depth 2.6;
eye 4; dorsal profile and general form ag in adult; anterior dorsal and anal rays not produced; caudal
less deeply forked. Color, bright-silvery, merging into metallic-bluish on back and yellowish on lower
sides and belly; the four dark vertical bars very faint, but usually distinguishable with a lens, even in
very small specimens; the first of these very short and under procumbent spine, second longer and
under fourth spine, third and fourth under soft dorsal; the dark spot on posterior part of lateral line
usually not evident; anterior rays of dorsal and anal and outer rays of caudal black.

Comparing young examples in our collection from Porto Rico with specimens of similar size from
Woods Hole which have been identified as the young of 7. goodei, it is found that they are difficult to
distinguish, The general form, proportional measurements, fins, and general coloration are very much
alike, but the black vertical bars are apparently not present on the Woods Hole specimens.

F1a. 87.—Trachinotus glaucus.

This species attains a léngth of a foot or more and is a handsome fish, though not highly esteemed
as food. In Porto Rico, however, it-is handled by the fishermen and seems to rank with the species
of Curanx in food value. It isfound in tropical America from Virginia to the Caribbean Sea; generally
common from the Carolinas to Florida and in Porto Rico. Our collection contains examples from
Mayaguez, Aguadilla, Ponce, and Isabel Segunda. Mr. Gray’s collection has two from San Geronimo.

Chielodon glaucus Bloch, Tchthyologia, pl. 210, 1787, Martinque; on a drawing by Plumier,
Trachynotus glavcus, Poey, Fauna Puerto-Riquefia, 833, 1881; Stahl, 1. ¢., 77 and 164, 1883,
Trachinotus glawcus, Jordan & Evermann, 1. ¢., 940, 1896.

97. Trachinotus falcatus (Linnacus). Round Pompano; Palometa; Permit.

Head 3.6; depth 1.6; eye 3.9; snout 3.6; maxillary 3; mandible 2.4; interorbital 2.25; D. vi-1,
19; A.1i-r, 17; pectoral 1.4; ventral 2.7; caudal 0.8; scales very numerous.

Body ovate, compressed, back greatly elevated; profile of gnout nearly vertical; mouth small,
maxillary reaching nearly or quite to middle of eye; teeth deciduous, in villiform bands in younger
individuals; anterior ray of dorsal and anal much produced, that of dorsal reaching beyond posterior
end of fin, 2.5 in body; that of anal shorter, 3.3 in body; ventrals very small, reaching vent; caudal
widely forked, the lobes long.
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Color in life: Upper parts bluish-gilvery, lower parts silvery; produced dorsal rays black out-
wardly, anal spines and produced rays reddish-orange, rays blackish at tips; inner edge of caudal lobes
lemon, outer margin blackish; ventrals reddish,

7. faleatus is known at once from the other species of the genus by the form of the body and the
elevation of dorsal and anal rays, which are longer than in any other of our Atlantic species exeept
T. glaucus. Its range is from Cape Cod to Porto Rico and Brazil, common southward, apparently only
the young occurring in the Gulf Stream as far north as Woods Hole. It does not seem to be at all
common in the Indian River, Florida, though it occurs in somme numbers, especially in the southern
part of that region. It is not well known to the fishermen, only & few of whom had any name for it,
These eatled it ““ permit,”” probably confusing it with the much larger species, 7% goodei. It is regarded
a8 a fair food-fish. The majority of the specimens seen in the Indian River weighed less than a pound
cach, and the largest about 3 pounds. - In Porto Rico it is held in congiderable esteem, ranking perhaps
with most other species of the family. It appears to be abundant, as specimens were obtained by us
at San Juan market, and at San Antonio Bridge, Palo Sceo, Mayaguez, PPuerto Real, Boqueron, Ponce,
Arroyo, Hucares, and Isabel Segunda. It appeared to be common in most of the markets. Our
Porto Rican specimens range from 1.4 to 7 inches in length. :

Labrus falcatus Linngeus, Syst. Nat., ed. X, 284, 1758, America.

Chatodon rhomboides Bloch, Iehthyologia, pl. 209, 1787, Martinique; on a drawing by Plumier,
Trachinotus fuscus Cuvier & Valenciennes, Hist, Nat. Poiss,, VIII, 410, 1831, Brazil.
Trachinotus spinosus De Kay, N. Y. Fauna: Fishes, 117, pl, 19, fig. 53, 1842, New York Harbor.
Trachynotus ovatus, Poey, Fuuna Pucrto-Riqueifia, 333,1881; Stahl, 1. c.,77 and 164, 1883,
Trachinotus fulcatus, Jordan & Evermann,l. ¢., 941, 1896,

RS

F1a. 88.—Trachinolus falcatus.

98. Trachinotus carolinus (Linngeus). Common Pompano.
( PLATE 10.)

Head 8.5; depth 2.33; eye 4.1; snout 3.7; maxillary 2.8; mandible 2.4; interorbital 2.7; D. vi-1,
245 A. 111, 22; pectoral 1.4; ventral 2.2; caudal 9; scales very numerous. Body oblong, compressed,
moderately elevated; caudal peduncle short, slender, and much compressed; mouth small, horizontal,
jaws equal, maxillary reaching the middle of ‘eye, the teeth in jaws in villiform bands in the young,
finally "deciduous; a procumbent spine before dorsal; spinous dorsal short and low, spines connected
by membrane in young, becoming embedded in the flesh with age, membrane disappearing; anterior
rays of goft dorsal and anal elevated and faleate, 1.4 in head in young of b inches.

Color, bluish-above, silvery below with golden tinge; pectoral and anal light-orange, shaded with
bluish; anterior lobe of soft dorsal dusky in young.

Found on the South Atlantic and Gulf coasts of United States, ranging north on sandy shores as
far ag Cape Cod; said to be rare or accidental in West Indies and Brazil, though we found the young,
from 2,5 to 5 inches long, in considerable numbers at Palo Seco, Mayaguez, Ponce, and Isabel Segunda,

The pompang is perhaps the most delicious of all food-fishes. The richness, firmness, and delicacy
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of flavor of its flesh render it superior not only to all other members of the family to which it belongs,
but to any other fish. On the east and west coasts of Florida and about Key West it is held in the
highest esteem and is most assiduously sought by the commercial fishermen, to whom it brings the
highest price. It reaches a maximum length of nearly 2 feet and a weight of 6 or 8 pounds. The
average weight of those taken in Indian River, Florida, probably does not now exceed 2 pounds,
though before commercial fishing on that coast was so vigorously prosecuted the average weight
was much greater; one was seen 21.5 inches long, weighing 4.5 pounds. At Key West the average
weight is said to be about 1.5 pounds and the maximmum 5 pounds.

The habits of this important fish have never been carefully studied, and its life-history therefore
isnot well known. It occursin the Indian River throughout the year, but is said to be most abundant
in the winter months. The best fishing is from January to early April. It is probably common in the
summer months, but is not fished for then. It is most abundant about the inlets, playing in and out
with the tides. . It runs in bunches or schools and is easily influenced by changes in temperature,
seeming to prefer rather warm water, and continued cold weather causes them to leave the river
temporarily. At Key West the pompano is found only in the winter when the cold weather drives
it south. It is fished for there with hook and line, while in Indian River nets are used.

The food of this fish seems to congist very largely of small bivalve shells and small crustaceans.
They feed extensively about the inlets, in the surf outside, and are often seen feeding near shore.
They are said to have the habit of digging in the mud or sand, which is probably done in their search
for food. Not much definite information could be obtained concerning the abundance or the rabits of
the pompano in Porto Rico. The species was not found in any of the markets of the island nor were
any large individuals seen. Our examples are smaller than any we have seen from Florida, but are
about the size of those usually observed at Woods Hole in August and September, and from which
they do not seem to differ. )

The Porto Rican fishermen seem to recognize the species as an important food-fish, but not as
being at any time abundant. The shore of the island is, in most places, unfavorable to this fish and
it is probably not found in considerable numbers except on the more sandy, protected portions.

Gasterosteus carolinus Linngeus, Syst. Nat., ed. XIT, 490,1766, Carolina.

? Trachynotus argenteus Cuvier & Valenciennes, ist, Nat. Poiss., VIII, 410, 1831, New York and Rio Janeiro.
Trachynotus cupreus Cuvier & Valenciennes, Hist. Nat. Poiss., VIII, 414, 1831, Martinique.

Trachynotus pumpanus Cuvier & Valenciennes, Hist. Nat. Poiss., VIII, 415, 1831, Brazil and Charleston, 8. C,
Trachinotug edrolinus, Jordan & Evermann, 1. ¢., 944, 1896,

Family XXXVII. STROMATEIDZ. The Fiatolas.

Body compressed and more or less elevated, covered with small or minute cycloid gcales. Profile
anteriorly blunt and rounded. Mouth small. Premaxillaries not protractile. Dentition feeble; no
teeth on vomer or palatines; pharyngeals little developed; cesophagus armed with numerous horny,
barbed, or hooked teeth. Opercular bones smooth, not serrate. Gills 4, a slit behind fourth. Gill-
membranes either separate and free from (Stromateinz) or broadly joined to isthmus (Stromateoidina),
restricting gill-openings to sides, as in Chutodipterus. Gillrakers rather long. Pseudobranchise present.
Cheeks scaly. Preopercle entire or.serrate. Lateral line well developed. Dorsal fin single, long,
with the spines few or weak, often obsolete; anal fin long, similar to soft dorsal, usually with 8 small
gpines, which are often depressible in a fold of skin; ventrals thoracice, 1, 5 in the young, but reduced
or altogether wanting in the adult; caudal fin well forked. Usually no air-bladder. Pyloric crecn
commonly numerous. Vertebrze 30 to 36.

«. Dorsal and anal fins very high in front, anterior lobe faleate; body suborbicular...................... PEPRILUS, 62
aa. Dorsal and anal fins moderately elevated in front, anterior Jobe searcely falcate; side with a series of large, wide-set

pores above lateral Hne. ..o oo e e e e Poronotes
Genus 62. PEPRILUS * Cuvier, The Butter-fishes,

Body ovate or suborbicular, strongly compressed, tapering into a slender caudal peduncle, which
js not keeled or shielded. Head short, compressed, profile obtuse. Mouth small, terminal, jaws
subequal. Premaxillaries not protractile. Jaws each with single series of weak teeth. Scales very

*The name Rhombus Lacéptde (1800), which has long been in use for this genus, is pre: ied h-
reys (1797), a genus of mollusks. The next available name is Peprilus of Cuvierg(1817). proocenpled by Rhambus Hump
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small, cycloid, silvery, loosely inserted, extending on vertical fing. Opercular bones entire. Gill-
membranes separate, free from isthmus; gillrakers moderate. Lateral line continuous, concurrent
with back. Dorsal fin long, more or less elevated in frount, preceded by a few indistinct spines;
usually one or more procumbent spines in front of dorsal and anal, each of these with a free point both
anteriorly and posteriorly; anal fin, similar to dorsal, or shorter, usually with three small spines;
ventral fins wanting; a single small, sharp spine, attached to pubic bone, occupying the place of the
ventralg; pectorals long and narrow; caudal widely forked.

There are but few species of this genus, mostly American.  Peprilus differs from Stromateus chiefly
in the prominence of the pelvic bone, which projects iri a lamina beyond the skin. Species of Stromateus
oceur in Europe and South America, but none within our limits.

Only one of the two recognized species is known from Porto Rico.

[ 2T0) =101 (TR 6 4 A - R e tmeammciaeeniciiittenaacaann paru, 99
a@, DOrsal rays &DOUL T1L, 80, . ... ittt it i iiee it aeteaeetarremetestenaiseactensnansnsnssscasansenassnsasnenannen zanthurus

P16, 89.—Peprilus paru.

99. Peprilus paru (Linneus). *‘ Palometa’’; Iarvest-fish; Puppy-fish.

Head 3.6; depth 1.5; eye 3; snout 4.7; maxillary 8.5; mandible 3; interorbital 2.5; D. 111, 42;
A. 11, 39; pectoral and caudal 2.5 in body; scales about 90.

Body nearly circular in outline, strongly compressed, with a very short and slender caudal
peduncle; head small, not at all pointed, its anterior outline scarcely breaking the nearly even curve
from above and below; mouth very small, oblique, lower jaw not projecting, maxillary reaching front
of eye; teeth in jaws small and weak, uniserial; lateral line unarmed; dorsal and anal fing falcate,
their anterior rays much produced, those of anal reaching base of caudal or beyond, those of dorsal

. shorter, reaching middle of fin when depressed; caudal lobes long, equal, the fin well forked; ventrals
wanting, a small spine similar to anal spines in their place; scales somewhat deciduous.

Color in life: Pale-blue above, silvery on gides and below, rich bluish or purplish iridescence
everywhere; inside of mouth and tongue inky-black, the jaws pale.

Atlantic coast of United States from Massachusette south to Jamaica, Porto Rico, and Brazil.
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This species reaches a length of 6 to 8 inches, a weight of a half pound or more, and is a highly
valued pan-fish, particularly common along our south Atlantic coast. It ig apparently not common in
Porto Rico, as only two specimens were obtained, 6.5 and 7.5 inches long, respectively, from the San

Juan market.
Paru Brasiliense congener, Sloane, Hist. Jamaica, 285, 1727, Jamaica,
Stromateus paru Linnzus, Syst. Nat., ed. X, 248, 1768, Jamaicd; based on Sloane.
Chaetodon alepidotus Linngeus, Syst. Nat., ed. X1I, 460, 1766, Charleston.
Sternoptyx gardenii Bloch & Schneider, Syst. Ichth., 494, 1801, Charleston; after Linnaxus,
Stromateus longipinnis Mitchill, Trans. Lit. & Philos. Soc. N.Y,, I, 1815, 366, New York.
Rhombus paru, Jordan & Evermann, 1, ., 966, 1896.
Peprilus paru, Jordan & Evermann, 1. ¢., 3197, 1900.

Family XXXVIII. CHEILODIPTERIDZ. The Cardinal-fishes.

) Body oblong or elongate, sometimes compressed and elevated, covered with rather large scales,
which are striated and ctenoid or sometimes cycloid; cheeks scaly; lateral line continuous; cleft of
the mouth wide, oblique; villiform teeth on jaws and vomer, and sometimes on palatines; canines
gometimes present (teeth wanting in Brephostoma); preopercle with a double ridge, its edge entire
or slightly serrated; opercular spine little developed; lower pharyngeals separate, with sharp teeth;
pseudobranchis present; branchiostegals 6 or 7. Dorsal fins well separated, the first with 6 to 9 rather
strong spines; no dorsal sheath or furrow; anal fin short, usually with 2 spines, sometimes with 3 or 4;

ventral fins thoracic, 1, 5, without axillary scale.
Small fishes of the tropics, especially abundant in the East Indies, some of them in fresh water,

most of them in rather deep waters. Color often bright-red. Genera about 15; species about 130.

CHEILODIPTERIN&: i
a. Body oblong, not greatly compressed nor greatly elongate; anal spines 2, rarely 8; teeth present in jaws at least.
b. Anal fin with two spines; soft rays usually 8 or 9. ‘
¢. Canines none; teeth all villiform; lateral line normal.
d. Palatines with teeth,

. Scales large, 20 to 80 in lateral line.

Jf. Preopercle with its posterior cdge distinctly serrate, at least in young ............ etaesenesataetaaiasansy APOGON, 63
. Preopercle with its ridges entire at 811 BECS. ..o oim i iau it ae e APOGONICHTHYS, 64
ce. Scales small, 40 to 45 in Interal 1InC. ... o i i i i eetece et e aamaea—eaaaaana GLOSSAMIA

dd. Palatines toothless; tecth moderate; eye very large; body elongate; scales rather small; preopercle entire or

L1122 o T4 G S SRS ErigoNus
ce. Canines present in jaws. Dorsal spines 6; opercle unarmed; anal spines 2.......c.cc.cou.. s CHEILODIPTERUS
bb. Anal fin with 8 spines and 8 soft rays; no teeth on vomer or palatines; no canines; caudal rounded; opercles

entire; body moderately Clongate «....ooveiv ittt i iie i e i ecraeraeaaiaaaad *eve. AMIICHTHYS

SCOMBROPINE,
aa. Body elongate, the form approaching that of the barracuda (Sphyrane); mouth large; anal spines 3 or 4.
g. Teeth subequal, without distinct canines; preopercle serrate. D.vil-1,10; A.11I,7; scales small, about 60.
SPHYRAENOPS

5l

gg. Teeth unequal, jaws with long canines; preopercle entire or nearly so.
k. Second dorsal and anal long,each of 12 to 14 soft rays; soft parts of vertical fins scaly; scales rather small, 45 to 50.
SCOMBROPS

hh. Second dorsal and anal short, each with 7 to 9 soft rays; vertical fins scarcely scaly; seales large, about 30.
HYPOCLYDONIA

Genus 63. APOGON Lacépede. Kings of the Mullets.

Body oblong, compressed, covered with large ctenoid scales. Lateral line continuous, with 20 to

30 scales. IHead large; mouth wide, oblique, maxillary extending to below middle of large eye;
villiform teeth on jaws, vomer, and palatines; no canine teeth; preopercle with a double ridge, the
edge somewhat serrate, at least in the young, becoming entire with age in some species; opercle with
spine behind. Gillrakers rather long. Dorsal spines 6 or 7, strong; second dorsal remote, short; anal
with 2 spines and 8 or 9 soft rays, second much the longer, soft part similar to soft dorsal; pectorals
and ventrals moderate; vertebrae 11 + 14 =25. Warm seas; the species numerous.

a. Base of ecaudal with a distinet round blackish bloteh (rarely wanting),

b. Base of soft dorsal without blackish saddle-like blotch.

¢. Opercle without dark spot; check without cvident dark dots; soft dorsal much higher than spinous; scales
28 t0 30...... T vaviees imberbis

aa. Base of caudal without blackish blotch,
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d. Soft dorsal with a round black bloteh below it and a similar one on caudal peduncle above; scales 26... maculalus
dd. Soft dorsal and caudal pedunele without round black spots.
¢. Body with few black specks or none; a blackish bar between last rays of soft dorsal and anal; another on caudal

~ . peduncle...oooiiiieiiiiiiiiiiii i QA binotatus
ce. Body covered everywhere with blackish dots, like fly-specks; no other distinet markings; scales 25.. plgmentarius
aaa, A broad saddle-like dark blotch on caudal peduncle; S€aleS 27....vieeniieeneraieeneernranoecasnnnnas sellicauda, 100

100. Apogon sellicauda Evermann & Marsh, new species.

Head 2.6; depth 3; eye 2,7; snout 4.75; maxillary 2; mandible 2.2; interorbital 4; D. vi-1, 9; A. 11,
7; scales 2-27-10. Body rather short; head large; caudal peduncle long, deep, and compressed; mouth
large, little oblique, maxillary reaching past pupil; eye very large; preopercle finely serrate; scales large,
finely ctenoid; lateral line complete, following curve of back. Fins moderate; second and third dorsal
spines longest; first anal spine very short, second about equal to eye; pectoral long, 1.65 in head.

Color in life: Rich scarlet, nearly uniform; a jet-black spot as large as pupil on opercle and
another of same size on side between lateral line and base of soft dorsal; a dark blotch from opercular
spot to eye, beneath which are a few brownish specks; axil of pectoral somewhat dusky; top of head
and snout with small black specks; caudal peduncle with a broad saddle-like dusky area close to base
of caudal fin; a few small dark specks on dorsal, anal, and caudal fins.

In alcohol, the color fades to pale yellowish-white, the black spots and specks persisting.

FIG.QO.———Apogon sellicauda.

This interesting species is evidently close to d. maculatus, but differs in its much larger eye and
in coloration. In four specimens of A. maculatus examined the eye was 3.25, 3.3, 3.5, and 3.5 in head,
respectively. - A specimen of the same size as the type of the present species has the eye 3.5 as against
2.7 in said type. The coloration is also very different. In .. maculatus there is a definite lateral
black spot about the size of the pupil on the upper posterior part of the caudal peduncle; the opercle
and postocular region in some specimens have a few minute dark specks sometimes forming an obscure
opercular blotch; and the tips of the anterior dorsal and anal rays and the outer caudal rays are quite
black. In A. sellicauda, instead of the definite black spot on the caudal peduncle, there is & broad
dark saddle-like area completely surrounding the peduncle except, possibly, at the under edge; there
is a definite black spot nearly as large as that under soft dorsal, on the middle part of the opercle, and
from this a broad dark band runs forward to the eye. The tips of the caudal lobes and of the anal and
goft dorsal are broken in the type, but they do not seem to have been black, as in /. maculatus.

This species is based upon a single specimen, 1.68 inches long, obtained February 11, 1899, on a
coral reef at Culebra Island. Type No. 49529 U.S. N. M. (sella, saddle; cauda, tail.)
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Genns 64. APOGONICHTHYS Bleeker.

This genus differs from Apogon only in having the preopercle entire at all ages; scales very large
{20 to 26) and cycloid. Small species, similar in habit to those of Apogon, found in the tropical seas.
The genus ig scarcely distinct from Apogon.

a. Scales in lateral line 21 to 23; body with many dark points.

b. Ventrals short, not reaching vent; dorsal Tays VI-L, 9 - oo iie .ot cte et ae et aaaeeaaraaa e aaeaeeaeannn alutus, 101
bb. Ventrals long, extending beyond anal; dorsal rays VII-T, Do it et iii it e et iaaenaan stellalus
aa. Scalesin lateral line 30; ventrals long, reaching beyond front of anal; body everywhere with black specks; dorsal

puncticulalus

F1a. 41.—Apogonichthys alutus.

101. Apogonichthys alutus (Jordan & Gilbert).

Head 2.4; depth 2.75; eye 3; snout 4.75; maxillary 2; mandible 1.8; interorbital 4; ). vi-1, 9;
A. 11, 9; scales 1-22-7. Body short and deep; head compressed, short and high, its height at occiput
six-sevenths its length; snout short and blunt, less than interorbital width, about half diameter of
orbit; mouth very obligue, maxillary reaching beyond pupil, but not to posterior margin of orbit;
length of maxillary-1.75 in head; feeth in narrow villiform bands in each jaw, those on vomer and
palatines minute; eye of moderate size, 2.8 in head; orbital rim elevated above and behind; interorbital
width 3.33 in head, with a low median longitudinal ridge; both ridges of preopercle entire; opercle
without spine; gillrakers slender, longest rather more than half diameter of orbit, 8 or 9 on anterior
branch of outer arch. First dorsal low, of 6 rather weak spines, its base two-fifths length of head, and
equal to greatest height of fin; second dorsal high, longest ray 1.5 in head. Anal similar to second
dorsal; second anal spine half length of longest ray, which is contained 1.75 in head; caudal 1.33;
ventrals not reaching vent, 1.66, and pectorals 1.75 in length of head.

Color, rusty-red, with silvery luster; sides of head little reddish; body and fing everywhere
much soiled and freckled with dark points; first dorsal blackish, thickly punctate; second dorsal,
anal, and caudal yellow, smutty, with dark points, posterior half of the caudal inore dusky; ventrals
smutty-yellow; pectorals colorless. .

Found on the Snapper Banks off Pensacola and Tampa and at Porto Rico, where one specimen 2
inches long was seined in Guanica Bay January 28. Until now the only specimens known had been
obtained from the stomachs of red snappers, Neomznis aya, which probably all came from depths of 20
to 50 fathoms. The finding of this species in shallow water near the shore is therefore an interesting
addition to our knowledge of its habits. :

Apogon alutus Jordan & Gilbert, Proe. U. S, N, M. 1882, 279, Snapper Banks off west coast of Florida.
Apogonichthys alutus, Jordan & Evermann, 1, ¢.,1110,189,
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Family XXXIX. CENTROPOMIDZ. The Robalos.

This family is defined thus by Professor Gill (Proc. U. 8. N. M. 1882, 484):

““Typical acanthopterygians with the postorbital portion of the skull longer than the oculo-rostral;
the parietals behind the constriction continuous with the epiotics and transverse laminse arising from
the supraoccipital crest, the three together forming a well differentiated posterior oblong pentagonal or
hastiform area; the re-entering parietal sinus, with its anterior margin, produced forward nearest the
opisthotics; the exocecipitals well developed and contiguous above the foramen magnum; the vertebra
in typical number (10 -+ 14) and longish; the anterior two partly coossified and the first with selliform
apophyses extending backward and embracing the second vertebra; the vertebrse mostly with fovez or
pits for the ribs and only with developed parapophyses for the posterior (6 to 10) pairs of ribs; the
second neural spine suberect, and with laminiform extensions, which embrace the first; neurapophyses
and neural spines of other vertebrse depressed at their bases continuous with the zygapophyses in
front, and slightly curved upward at their tips; the hseemal spines resembling the neural.”

Subocular laminz produced behind in a pointed process. .External characters are the elongate
body, with elevated back, straight abdomen, and angulated base of anal. Scales ctenoid, varying in
size, lateral line conspicuous, extending on caudal fin, the tubes straight, confined to basal half of scale.
Head depressed, pike-like, lower jaw projecting; villiform teeth, in bands, on jaws, vomer, and palatines;
tongue smooth. Maxillary broad, truncate behind, with a strong supplemental bone. Pseudobranchiwxe
Present, small. Preopercle with a double ridge, posterior margin strongly serrated, with larger spines
-at angle; preorbital and suprascapula serrated, opercle without true spines. Gillrakers long. Dorsal
fing well separated, first with 8 spines, first and second short, third and fourth longest; anal with 3
8pines, second strong, third long and slender, these fins moving in scaly sheaths. Caudal forked.
Ventrals large, 1, 5, inserted well behind pectorals, a scaly process at their base; pectorals narrow and
rather pointed, upper rays longer than lower. Branchiostegals 7. Air-bladder well developed, simple,
or with appendages anteriorly.

This family comprises about 15 species, all American and referred to one genus. They are game-

tishes, excellent as food.

Genus 65. CENTROPOMUS Lacépede. The Robalos.

The characters of this genus are included in the above.

In American waters this genus contains 14 species, as recognized by Jordan & Evermann, only 2 of
‘which are known from Porto Rico. All the species are of some value as food-fishes and some of them
reach a large size. They occur on both coasts of tropical America and are fishes of shallow or moderate
depths, two or three of them even ascending fresh-water streams for considerable distances.

a. Preorbital entire or very faintly serrated; spines of fins moderate, none more than half head; lateral line black,
with about 70 scales (pores); caudal fin short; air-bladder usually with recurved appendages at its anterior
e¢nd; anal with 6 soft rays, the last cleft to base. Size large.

. Appendages to air-bladder short, shorter than. cye; second anal spinc pro;ecting beyond third.... undecimalis, 102 .

aq. Preorbital with well-developed retrorse tceth, Lspecmlly posteriorly; air-bladder without appendages; spines
longer. Size comparatively small. ) .

’, Lateral line in a narrow black streak.

d. Scales moderate or large, 50 to 60 in lateral line; second anal spine very strong; ventrals more or less dusky, usually
broadly tipped with black; anal rays 111, 7, second spine a little shorter than third.

c. Scales in lateral line 57 to 60; second anal spine very long, 1.26 to 1.60 in head; dcpth of body 38.66 in
0] T U pedimacula

ce. Scales in lateral line b1 or 52; second anal spine 1.66 in head Body more slender, the depth 8,75 in length.., cuvieri

dd. Scales small, about 70 in lateral line; ventrals pale; second anal spine strong, equal to depth of body; anal rays

35 P SR fe e mmme et e eaese ot e eeiearteethtatate e rareaoa ittt aanaaanan eeraeeeanas mexicanus
c¢. Lateral line pale, not in a dark stripe; ventral fing yellowish, without black tip. :
J. 8cales very small, about 80; sides of body parallel with each other; second anal spine longer than third, equal to

o

-

depth of body; anal TRYB ITL, 7 ivniire it ittt ieiiiainstasacstasnenensmncenotasass seosnsbannnsssnas parallelus, 103
4. Scales small, 65; sccond anal spine very long, about equal to depth of body; third anal spme same length; angle
of preopercle with about 6 long, comb-like teeth; anal rays I, 7 ..ottt iiiiiiiiiininens pectinatus

JJ/. Scaleslarge, 49 to 63 in lateral line; cye moderate, about 6 in head; anal rays 111, 6.
g. Body moderately elongate, the depth 8,25 to 8,66 in length.
I Seales before dorsal small, 16 to 18 in number; maxillary reaching past front of pupil. Third dorsal spine half

LT T ) e armatus
hh. Seales before dorsal not erowded, 10 to 14 i numbvr muxil]nry barely reaching front of pupil; third dorsal spine

less than half head; seales 7-83-11. ... oo it iiiiaiiaeectarieetaiaaavananannnas affints
99. Body more elongate, depth 4 in length; the second anal spine excessively long, 1.4 times depth of the body;

scales 53..... e v eeeaeeteeaenae e eaee e enetetaeataatsatneatetetsateatasastrensarareratararaeneae . ensiferus

F. C. B, 1900—10
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102. Centropomus undecimalis (Bloch). “Robalo’’; Srook.

Head 3; depth 4.25; eye 7.75; snout 3.5; maxillary 2.5, reaching past middle of eye; interorbital
equal to eye; D. vir or viur-1, 10; A, 11, 8; scales 9-75-12, about 18 before dorsal; gillrakers 4 4- 9.
Body stout, not much compressed; head long and pointed; mouth large; lower jaw strongly projecting;
preorbital faintly or not at all serrate; preopercle and interopercle serrate; subopercular flap broad;
cranial ridges prominent; caudal peduncle stout, its least width 2.5 in ity least depths; fins moderate;
first and second dorsal gpines very short, first sometimes absent, third about 2 in head; first anal spine
very short, second very strong, about 2.6 in head, usually a little longer than third, which is more
slender; pectorals long, about 2 in head; ventrals long, slightly greater than the pectoral; scales mol-
erate, closely imbricated, rather firm.

Color in life: Irregularly iridescent-green above; top of head grayish, cheeks silvery, with golden
wash; lower jaw flesh-color, with some blue; lateral line darkest posteriorly; side silvery, with light
purple iridescence; under parts white; fins all pale, ventrals darker at tips, caudal dark-edged.

Color in spirits: Greenish-olive, sides dull-silvery, lighter below; fins all pale except dorsals,
which are dark; lateral line black.

A common food-fish in Porto Rico, where it reaches a length of 2 or 3 fect or more. Specimens
were obtained at San Juan, Ponce, Palo Seco, Mayaguez, and Arroyo.

Seiena undecimalis Bloeh, Ichth., VI, 60, pl. 303, 1792, Jamaica.

Centropomus undecimradiatus Lacépede, Hist. Nat. Poiss., IV, 268, 1802, Jamaica; after Bloch.

Perea loubina Lucépide, Hist. Nat. Poiss., IV, 397, 1802, Cayenne.

Splyrana aureoviridis Lacépéde, Hist. Nat. Poiss., V, 324, 1803, Martinigue.

Centropomus appendiculatus Poey, Mcemorias, 11, 119, 1860. Havana and Cienfuegos.

Centropomus undecimalis, Poey, Fauna Puerto-Riquefin, 321, 1881; Stahl, 1. c¢., 76 and 162, 1883; Jordan & Evermann,
1. ¢., 1118, 1896.

F1G, 42.—Centropomus undecimalis.

103. Centropomus parallelus Poey. ¢ Robulo.”

Head 2.7; depth 3.33; éye 5.7; snout 3.4; maxillary 2.4, reaching past middle of eye; mandible
1.6; interorbital 7, less than eye; D. V-1, 10; A. 111, 7; scales 12-80-14.  Back considerably elevated,
making body deeper and anterior profile more steep than in C. undecimalis. 1t differs also from that
species in the niuch less projecting lower jaw, stronger serrations of preorbital and preopercle, smaller
scales, and color of the lateral line, which is pale instead of black.

Our specimens differ slightly from Poey’s description of C. parallelus: Second anal spine but two-
thirds depth of body, third very nearly as long as second; otherwise identical with it.

Color, silvery in life, inclining to brassy-olive on back; in spirits, faint longitudinal streaks, pale
below but brownish on back, traverse the rows of scales,

This is a small species, rarely exceeding a foot in length, found about Cuba, Santo Domingo, Porto
Rico, and at Pernambuco. It enters rivers and lakes and may be found at long distances from salt
water. In Porto Rico it ascends the larger streams well toward the interior of the island.  Numerous
examples from the Rio Loiza were seen hawked about the streets of Caguas.  One from this place is a
foot in length. €. wndecimalis also enters the rivers but does not ascend so far as does this one.  Fach
species possesses some game gualities and hoth are sought by the local anglers.  The best fishing is
said to be in the lower portions of the Rio de la Plata, Manati, and the Rio Grande de Arecibo.

Centropomus parallelus Poey, Memorias, 11, 120, 1860, Havana and Clenfuegos: Jordan & Evermann, 1, ., 1122, 1896,
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Family XL. SERRANIDA. 'The Sea Basses.

Body oblong, more or less compressed, covered with adherent scales of moderate or small size,
which are usually but not always ctenoid; dorsal and ventral outlines usually not perfectly correspond-
ing. Mouth moderate or large, not very oblique, the premaxillary protractile, and broad maxillary
usually not slipping for its whole length into a sheath formed by preorbital, which is usually narrow.
Supplemental maxillary present or absent. Teeth all conical or pointed, in bands, present on jaws,
vomer, and palatines. Gillrakers long or short, usually stiff, armed with teeth. Gills 4, a long slit
behind fourth. Pseudobranchise present, large. Lower pharyngeals rather narrow, with pointed
teeth, separate (except in Centrogenys). Gill-membranes separate, free from isthmus. Branchioste-
gals normally 7 (occasionally 6). Cheeks and opercles always scaly; preopercle with its margin more
or lesy serrate, rarely entire; opercle usually ending in one or two flat spine-like points. Nostrils
double. Lateral line single, not extending on caudal fin. Skull without cranial spines and usually
without well-developed cavernous structure. No suborbital stay. Post-temporal normal. Second
suborbital with an internal lamina supporting globe of eye; entopterygoid present; all or most of the
ribs inserted on transverse processes when these are developed; anterior vertebree without transverse
Processes. - Dorsal spines usually stiff, 2 to 15 in number; soft dorsal with 10 to 30 rays; anal fin rather
short, its soft rays 7 to 12, its spines, if present, always 3, in certain genera ( Grammistinze, Rypticinw)
altogether wanting. Ventrals thoracic, usually 1, 5 (1, 4, in Plesiopina), normally developed, without
distinct axillary scale. Pectoral well developed, with narrow base, rays branched. Caudal peduncle
stout, the fin variously formed. Vertebrae typically 10 + 14= 24, number sometimes increased, never
more than 85. Air-bladder present, usually small, and adherent to wall of abdomen. Stomach
cecal, with few or many pyloric appendages; intestines short, as is usual in carnivorous tishes.

The Serranidz include 60 to 70 genera and about 400 species; carnivorous fishes, chiefly marine, and
found in all warm seas; several genera found in fresh waters, comprising most of the family of Percida, as
understood by Giinther and others, exclusive of those with imperfect psendobranchiee, those with one
or two anal spines, those with the number of vertebree increased, those in which the whole length of
maxillary slips under preorbital, and those with anal fin many-rayed, and c¢ranium shortened behind.

«. Anal spines 3, well developed. Dorsal fin single, sometimes deeply divided.

b. Maxillary with a distinct supplemental bone (rarely obscured by theskin); dorsal usually divided or deeply notched

¢, Inner teeth of juws not depressible nor hinged.

LiopropoMINA:

d. Soft dorsal longer than spinous part; dorsal deeply divided, spines 6 to 9 in number; preoperele entire; vertebre
10 + 14 = 24; lateral line arched anteriorly.

e. Dorsul spines 9; caudal TUNALE .. ... oo e LiorroPoMA

ee, Dorsal spines 6; caudal truneate ... e s rerarae .. CHORISTISTIUM
~ PorLyprioNiNz:

dd. Soft dorsal shorter than spinous part; vertebree more than 24 (25 to 36); head without rugose dermal ossifications.
Teeth all villiform, without canines; soft dorsal with 10 to 12 rays. Head armed with rough spinigerous crests,
there being spinous projections above the eyes and a rough, bony ridge on operele, with others on post-temporal;
dorsal fin low, continuous; tongue with teeth; dorsal spines 11 or 12; soft dorsal scaly; umdnl Jounded; ventral
not inserted before axil of pu,toml pyloric ¢xea numerous (about 70); vertebre 27 ... ... ...t POLYPRION

EriNngpnrLiNg:

cc. Inner teeth of jaws depressible or hinged; canine teeth more or less distinet, in front of each jaw: seales small,
firm, the top of head more or less scaly; lateral line running low (except in Gondoplectrus, ete.); supraoccipital
crest usually more or less encroaching on the top of the skull, so as to leave no distinet smooth area at vertex
(except in Variola); temporal crests usually distinct; gillrakers various, generally small and short. Dorsal
rays viir to xiv, 12 to 20, number of spines usually not 10; anal rays 11, 7 to 111, 12; ventral fing inserted
more or less behind axil of pectoral; head unarmed, exeept for opercular spines and serrwo on preopercle; soft
dorsal scaly; scales of lateral line usually trianngular and cyeloid; vertebrae nlmost always 10 4 14 == 24, rarely
26 or 27, Chiefly shore fishes, often of large size; all of them, so far as known, bisexual,

[. Pectoral unsymmetrical, its upper rays longest; dorsal spines 8; pleetroid spine on preopercle single, very strong;
a strong canine on middle of side of lower jaw; opercle with a long, knife-shaped spine; body rather deep:
Interal line running high; juws naked; seales small, ﬂrm and rough; caudal réunded; soft dorsal rather short,
L0 T 3 I S NP GONIOPLECTRUS

S Pectoral rounded, symmetrical, its middle qu longest; canines usually distinet, in front of one or both jaws.

g- Frontals with a transverse ridge on posterior part in front of supraoceipital connecting the parietal crests; frontal
bones without processes or longitudinal ridges on upper surface; dorsal spines always 9, Posterior process of
premaxillary extending to hetween frontals; mandible without eurved eanines on its sides; caudal not forked:
SCALES CLENOIY L.t ia i e e et aeaaas D I’ETROMETOPON, 66

9. Frontals without transverse ridge.

A, Dorsal spines 9; soft dorsal of modernte length and height, its rays 138 to 15; anal rays 1t 7 or 8; skull and heéad
essentially as in Epinephdus, snout not very short, frontal reglon flat orconvex, supraoeeipital erest continued
forward over it; lateral crest short, ow and diverging; mouth and teoth asin Kpinephelus ... ... BODIANUS, 67
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hh. Dorsal spines 11 (rarely 10, never 9).
i. Parietal crests not produced forward on frontals; frontals with process or knob on each side, behind interorbital
area; premaxillary processes fitting into a cavity at anterior extrcmlty of frontals, or into an emarginatlou
of these bones; anal rays I11, 8, or 111, 9.
j. Scales of the lateral line normal, marked by radiating ridges.
. Cranium narrow above interorbital space, deeply concave; occipital crest meeting interorbital region.
EPINEPHELUS, 68
kk, Cranium very broad and flat above; interorbital little concave, occipitul crest disappearing before reaching inter-

.

(133530220 0 70 1) R g e et e e aieeraaaeanes GARRUPA
Jj. Scales of lateral line each with 4 to 6 strong radiating ridges; cranium short, extremely broad, and depressed
between eyes; anterior profile of head a little concave; dorsal spines low; dorsal rays X1,16...... PROMICROPS

if, Parietal crests produced forward on frontals.
1. Frontals with a process or knob on each side behind interorbital area; premaxillaries fitting into a cavity at
anterior extremity of frontals; anal rays 111, 8, rarely 111, 9.

m, Preopercle with a single antrorse hook or spine near angle; supraoccipital and parietal crests not extending to

between orbits; scales ctenoid ... ...cooiiriiriiiii i e eeaa «e. ALPHESTES, 69
mm. Preopercle without antrorse spine; supraoccipital and parietal crests extending to between orbits; scales smooth.
DERMATOLEPIS

il Frontals without processes on upper surface; parietal crests extending to between orbits; premaxillary pro-
cesses not extending to frontals. Anal fin elongate, its rays 111, 11, or 111, 12 (very rarely 111, 9 or III, 10)
caudal fin lunate or truncate; dorsal rays X1, 16 t0 18 .. .oovniiiiiniiiinr il iieeranaa MYCTEROPERCA, 70

bb. Maxillary without supplemental bone; canine teeth, if present, usually developed on side of lower jaw as well as
in front; no depressible teeth; scalesmostly ctenoid, including those of lateral line; tubes of lateral line straight
or with an ascending tubile, covering most of length of scale. Temporal erests on cranium almost obsolete.

SERRANINA:

n. Gillrakers comparatively short and wide apart; lateral lin¢ not running close to back (except in Serranus); dorsal
rays X, 11 to 15; anal rays usually 111, 7; supraoccipital crest not extending far forward on top of skull, & more
or less distinct convex smooth area being left on vertex between supraoccipital and interorbital area; mouth
not very oblique; vertebra about 10 4- 14=:24, Chiefly shore fishes of olivaceous colors.

o. Ventral fins inserted below, or more or less behind, axil of pectoral; branchiostegals 7.

p. Dorsal without long filamentous spines, not more than one of its spines specially produced. Body short and deep,
with elevated back, depth more than two-fifths length, usually nearly half; preopercle with a few antrorse serra
on its lower limb; top of supraoccipital erest very high, about aslong as smooth area on vertex of ¢ranium, which
is well developed, as in Serranus and Prionodes. Top of head naked; dorsal rays usually x,14.. HYPOPLECTRUS

00, Ventral fins anterior, inserted more or less in adyvance of axil of pectoral, well separated; upper half of pectoral fin
usually vertically truncate. :

q. Smooth area on top of eranjum very short and small; the long supraoccipital crest encroaching on posterior border
of cranium so that the latter in profile is not nearly vertical along occipital region. Caudal fin not Junate,
rounded, or ending in 3 points, middle rays produced like outer ones.............c....couen ... CENTROPRISTES

qq. Smooth area on top of cranium very large, longer than the supraoccipital crest, which is low and short; posterior
border of cranium at occipital region nearly vertical in profile. Caudal fin lunate or truncate.

r. Branchiostegals 7; caudal fin forked or lunate; none of dorsal spines elongate.

8. Preopercle with numerous strong diverging spines at its angle, these spines diverging from one or two centers;

preorbital broader than maxillary, which is widest near its middle; scales rather large........ DIPLECTRUM, 71
88. Preopercle simply and rather finely serrate; preorbital narrow....................... Meeeceomaaaiaaan PRIONODES, 72
rr. Branchiostegals 6; caudal fin truncate...... P DuLes, 73

nn., Gillrakers (in American species) very long, slender, and close-set; lateral line running close to back; supraoccipital
crest high; occiput with a short convex smooth area; canines strong; no depressible teeth; preorbital narrow;
muxiliary without supplemental bone or with a rudiment only.
ANTHIINA:

t. Lateral line complete and continuous, extending to base of caudal; ventml rays I, 5; dorsal rays 1x to XI1, 9 to 20;
anal rays 111, 7 to 10; pectoral rays branched; snout short, mostly convex in profile. Fishes of rather deep
waters, chiefly bmghb—red in life.

u. Dorsal spines 9, all low; soft rays about 19. Caudal fin deeply forked, lobes produced scales small, etenola; ventrals
long, inserted behind axil of pectoral; maxillary scaly; frontal region flattish, supraoceipital crest very
prominent PARANTHIAS

uu. Dorsal spines 10 or more; scales not very small; preopercle angular, with salient teeth at its angle; one or more
dorsal spines sometimes filamentous; ventral fins long.

v. Maxillary and frontal region naked; tongue mostly toothless; caudal fin lunate; parictals weak; posterior process

of premaxillary reaching frontals. Ventrals inserted behind axil of pectoral; seales 50 to 60. ... . HEMIANTHIAS
vv. Maxillary scaly; top of head scaled to snout.
. Pterygoids toothless; tongue with few teeth or none; candal forked ... ... ... ... ... . ... ...... ANTHIAS

ww. Pterygoids with a large patch of teeth; tongue toothed; parletal crest strong, extending to above cye; posterior
processes of premaxillary not reaching frontals; caudal truncate, with outer rays much produced. OCYANTHIAS
it. Lateral line interrupted, running close to back, beginning again on caudal peduncle,
GRAMMINA: .
«. Ventral rays I, 5; preopercle serrate; caudal convex; seales rather large, somewhat ctenoid; dorsel spines 12, GRAMMA
RYPTICINE:
aa. Anal spines wanting, dorsal spines 2 to 4 only; preorbital rmrm\v, 1o canine teeth; scales small, smooth, embedded.
RyprICUS, T4
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Genus 66. PETROMETOPON Gill, Enjambres.

Frontal bones with an anterior groove or excavation for reception of posterior processes of the
premaxillaries, without processes on upper surface; a curved or angular ridge across posterior portion
of frontals in front of supraoccipital, connecting parietal crests; supraoccipital and parietal crests not
produced forward. Dorsal spines 9; anal rays mostly 111, 8; scales ctenoid; otherwise essentially as
in Ipinephelus. ’

Species rather few, mostly of small size, distinguished from Bodianus chiefly by the peculiarities
of the frontal bones, the above account being takenfrom Boulenger, Cat., 1, 175.

104. Petrometopon cruentatus (Lacépéde). ¢ Cabrilla’’; Enjambre; Coney; Red Hind.

Head 2.5; depth 2.8; eye 5.5; snout4; maxillary 2; mandible 1.6; interorbital 6.7; preorbital 11;
D. 1x, 14; A. 1, 8; pectoral 1.7; ventral 2.1; caudal 1.7; scales about 12-85 to 95-30.

Body not greatly elongate, somewhat compressed; caudal peduncle short; head moderate,
‘pointed; mouth large, the large maxillary reaching beyond eye, lower jaw moderately projecting; teeth
much as in Epinephelus, depressible teeth long and slender; outer row on sides of upper jaw enlarged
but not depressible; canines in front of both jaws, the upper somewhat larger; preopercle convex,
with very minute serrations; opercle ending in 3 flat, exposed spines, opercular flap thin and rounded
or obtusely pointed. Scales ctenoid. Dorsal fin continuous, with a slight emargination; spines slender
and sharp; caudal rounded or almost double-truncate; pectoral reaching considerably beyond tip of
ventrals, which do not reach vent.

Color in life, reddish-gray with red spots nearly everywhere. Our smgle ‘specimen, in spirits, is
a rather dark brown, the spots appearing brown posteriorly and pale forward, largest and plainest on
head; on anterior part of body they have faded almost entirely; the four larger very black spots along
base of dorsal are still visible; fins spotted and barred; caudal edged with a moderate band of dark,
outside of which is a very narrow pale edging.

.This fish ranges from Florida and West Indies to Brazil; is common about Jamaica and Cuba,
and not uncommon on the reefs about Key West, where it is called ‘‘coney.”” A handsome species of
considerable importance as a food-fish; length about a foot. One specimén, 8.5 inches, from Isabel
Negunda, obtained from the local fishermen.

Sparus cruentatus Lacépdde, Hist, Nat. Poiss., IV, 157, pl. 4, fig. 1, 1803, Martinique; on a copy of a drawing by Plumier.

Serranus apiarius Poey, Memorias, IT, 143, 1860, Havana.
Petromelopon cruentatus, Jordan & Evermann, 1, ., 1141, 1896.

Genus 67. BODIANUS Bloch.

This genus is close to FEpinephelus, from which it is separated mainly by the presence of 9 spines
in dorgal fin instead of 11. In character of cranium the two genera differ little, the skull above having
its bones thin and smooth, the angular ridge on posterior part of frontals belng wanting, and parietal
and supraoccipital erests not extending on frontals.

Species rather numerous in warm seas, of small size and bright color. Of seven American species
and subspecies of Bodianus recognized by Jordan & Dvermann two were obtained in Porto Rico.
Bobianus:

a. Scales ctenoid; none of dorsal spines elevated.
b. Caudal fin not lunate; head and body with few or many small, blue, dark-edged sp(_)ts.
¢. Caudal fin rounded, the middle rays longest; snout with 1 or 2 blue stripes; back of tail without conspicuous black
blotch; scales small; lateral line about 115 .. ..o iein it tianietcireieitranteraernssnsosannans taeniops
ce, Cau2al fin truncate, middle and outer rays about equal; snout without stripes; back of tail with 2 black spots; lower
jaw with a black spot at tip; scales moderate; lateral line about 90.

d. Ground-color lemon-yellow; blue SPOts feW. .. v iie it oii e iiatstiaaiaaacaasesasseosetossnnsnssnsnssnsen .. Julvus
dd. Ground-color bright scarlet.........cccveeuen. ..o ruber, 105
Add. GrounA-COlOT DIOWIL. .. ettt ettt e e e aeeaesasasssasssesssnsessssasasanas cee «o... punclatus, 106

MenErnORUS:
bb Caudal fin lunate, with prominent angles; body covered with blue spots.
¢. Body rather deep; preopercle evenly convex, without salient angle; mouth small, lower juw much projecting;
gillrakers slender, long, about x + 20; color earmine, head, back, and sides more or less covered with blue,
dark-edged points; caudal tips black; some dark spots on maxillary and about eye; no black blotch on caudal
peduncle or on tIp OF JOWeT JaW .. oo i i i iii it et e iai e tatanrstestnnsansssasarasanns dubius
¢e. Body more slender, depth 4 in total length; eye 5.5 in head ........ v aeteenceesecaraerearaeiaaas R puncliferus
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105. Bodianus ruber (Bloch & Schneider).  “Fino’; Red Guativere; Ouatilibi,

Head 2.6; depth 3; eye 5.3; snout 3.8; maxillary 2.1; mandible 1.7; interorbital 6; preorbital 9;
D.1x,15; A. 11, 9; pectoral 1.6; ventral 2.1; caudal 1.7; scales about 12-90 to 110-32.

Body elongate, not greatly compressed; mouth moderate; maxillary not extending beyond eye in
our specimens; lower jaw projecting; teeth about as in Petrometopon cruentatus, depressible teeth smaller;
preopercle with weak serrations, its outline convex, with a very slight emargination; opercle with threc
large, flat exposed spines, and a pointed opercular flap. Secales ctenoid. Dorsal spines slender and
sharp, of nearly equal length, save the first and second, which are shorter; caudal truncate; second
anal spine somewhat stronger than third, about 3.5 in head; pectoral pointed, reaching far past tip of
ventral, 1.7 in head; ventral not reaching vent, 2.1 in head.

Color in life: Body and head rich rosy-red, darkest above, palest on belly; back and sides to
lower level of pectoral, as well as head, with numerous small round’ blue spots, those on head largest;
head with a few similar black or darkish spots; dorsal and anal fins blood-red, with black edge; caudal
pale-red; pectoral orange-red; ventrals blood-red, with slight black border; inside of mouth flesh-color;
two large black spots on tip of lower jaw and two similar black spots on dorsal side of caudal peduncle.
1n spirits the color is pale-yellowish, in some specimens brownish-gray; the spots mostly remain blue,
but some change to gray and brown; caudal dusky, edged with two narrow Dbands, the inner dark,
onter pale, these faded in some specimens.

Two specimens, 8 to 9inches long, from Arroyo, February 4; called ‘ fino”’ by the local fishermen.
Thix good food-fish is fairly common throughout the West Indies to Brazil; usually in moderate depths,

Carauna, Marcgrave, Hist. Brasil., 147, 1648, Brazil,

Guativere, Parra, Descr. Dif. Piezas, Hist. Nat., pl. 5, fig. 1, 1787, Cuba.

Gymnocephalus ruber Bloch & Schneider, Syst. Iehth., 346, pl. 67, 1801, Brazil; on Carauna of Marcgrave.
Serranus ouatalibi Cuvier & Valenciennes, Hist. Nat. Poiss., 71, 381, 1828, Havana.

Serranus carauna Cuvier & Valenciennes, Hist. Nat. Poiss., 11, 884, 1828, Brazil.
Bodianus fulvus ruber, Jordan & Evermann, 1. ¢., 1145, 1896,
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* Fi1G, 43— Bodianus punclatus.

106. Bodianus punctatus (Linnweus). Nigger-fish; Black (luativere.

Not difiering materially from the preceding, except in color. Color in life, hrownish or blackish-
olive; spots everywhere on sides and head, dark-blue with light-blue centers; dorsal fin dusky-olive,
edged with darker, a few spots on its base; soft dorsal margined with whitish; caudal dusky-olive;
anal and ventrals violaceous-black; pectorals olivaceous; the spots in spirits become brown, with gray
centers.  Length 8.5 to 12 inches.

This species is common in the West Indies, north to Florida. One specimen from Puerto Real
and three from San Geronimo. B. ruber and B. punctatus have usually been regarded as subspecies of
B. fulvus, but until the fact of intergradation is established it is best to treat them as distinct species.

Perca marina puncticulala, Catesby, Hist. Carolinas, ete., pl. 7, 1743, Bahamaus,

Perca punctata Linnmus, Syst. Nat., X,1758, 201, Bahamas; based on Catesby,

Perca punctulata Gmelin, Syst. Nat., 1315, 1788, Bahamas; after Catesby.

Enneacentrus punctulatus Poey, Fauna Puerto-Riquefia, 319, 1881; Stahl, 1. c.,162, 1883,
Bodianus fulvus punctatus, Jordan & Evermann, 1. ., 1146,1896.
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Genus 68. EPINEPHELUS Bloch. The Groupers.

3ody stout, compressed, covered with small ctenoid seales, which are often somewhat embedded
in the skin; scales of lateral line triangular, cycloid; soft parts of vertical fins generally more or less
scaly. Cranium narrow above. Parietal crests not produeed on frontals, which are without transverse
ridge posteriorly; frontals with a process or knob on each side behind interorbital area; premaxillary
processes fitting into a notch or cavity on anterior end of frontals. Preopercle moderately serrate
behind, its lower limb entire, without distinct antrorse spine; opercle with two strongspines. Nostrils
well separated. Mouth large; maxillary large with a well-developed supplemental bone, its surface
usually with small scales. Canine teeth few, large in front of jaws; enlarged teeth of inner series
of each jaw depressible. Gillrakers short and rather few. Dorsal spines usually 11, rarely 10, not
filamentous, last ones somewhat shorter than middle ones. Anal spines 3, second usually the largest;
number of soft rays 7 to 9. Caudal fin rounded orlunate. Pyloriccieca few (usually 10~20). Pectoral
rounded, shortish, nearly symmetrical, of 15 to 20 rays. Ventrals moderate, inserted below pectorals,

" close together, each with a strong spine.

Species very numerous, most of them of large size, abounding in all tropical seas, where they are
valuable food-fishes. This is the largest and most important genus of the Serranide, and its species
are most widely distributed.

I. SCHISTORUS:
Nostrils unequal, posterior much the larger, three times diameter of the anterior; precopercle with two or three small
irregular teeth below its angle; pyloric ceea in increased number; head large,
a. Second and third anal spines about equal in length; color brownish, with about 8 darker crossbands; dark bands
radiating from eye; a durk mustache above maxillary; a dark blotch on back of caudal peduncle.. mystacinus
II. EPINEPHELUS:
Nostrils subequal, posterior scarcely larger than anterior; pylorie ceca in moderate number.

. Second dorsal spine short, lower than third or fourth, fin not much notched; caudal rounded more or less; lower
opercular spine inserted farther back than upper. Lateral teeth of lower jaw in more than two rows, at least
in adult. Interorbital space of moderate width, its breadth more than half diameter of eye and 7 to 10 times
in length of head. Dorsal spines 11; preopercle without distinet spinules on its lower limb,

. Maxillary naked.

. Lower jaw strongly projecting,

. Body and head covered with red or orange spots (dusky in spirits and always darker than the ground-color);

vertical fing without dark edge, their bases spotted like the body; body with large pale spots besides the

orange spots; the young with large black blotches at base of dorsal; angle of preopercle not salient; form

00 1 N adscensionis, 107
Body and head reddish-brown, adult nearly plain, young with darker spots; vertical fing broadly edged with dark

brown. Body robust, depth 3 in length. D. X1, 15 or16. Caudal fin convex behind; maxillary naked; dorsal

spines low, subequal; interorbital -moderate, 6.5 in head; preopercle with strong tecth at its angle, lower limb

entire.,........ T quaza
ce. Maxillary more or less scaly.

I'reopercle with a more or less distinet salient angle, which is armed with teeth (these teeth oceasionully undevel-

oped in F. striatus, which species may be known by presence of black points around eyes).

. Body without orange or dark-brown spots; spots (if any) brownish or pearly, diffuse or irregular; vertical finsg
without broad black margin. .

. Caudal peduncle without black, saddle-like blotch above. Caudal fin truncate or emarginate when spread open,
not convex behind; maxillary usually more or less scaly; vertical fing without broad edging of black; dorsal
fin, or & part of it, distinetly edged with bright yellow: color of body uniformx reddish-brown, a clear blue
streak from eye to angle of preorbital; a faint dark mustache; no black spots anywhere; whole dorsal with a
bright-yellow edging; anal and caudal without pale edging; caudal slightly lunate; maxillary scaly; dorsal
rays X1, 14; lower jaw strongly projecting (ns in Epinephelus niveatus, with which this species seems to ngree
very closely in all respects eXCeptCOlOr) coa e i it Savolimbatus

hh, Caudal peduncle with a large quadrate saddle-like black bloteh above (sometimes wanting in E. niveatus, especially
in the young). .

i, Xye not surrounded by dark points; sides brown, marked with large blotches of steel-blue, these more or less
vegularly arranged and not distinet on breast; no dark crossbars; lower jaw strongly projecting; caudal fin
subtruncate, its angles rather acute; pyloric eeca rather numMerous .. .ovooiiiiie i iiiian.. niveatus

i, ¥ye surrounded by conspicuous dark-brown points: body with irregular dark crossbars; angle of preoperele little

salient; third dorsal spine highest, 2.5 in head; scales moderate, abonut 100: candal rounded; lower jaw little
projecting; vertieal fins in life broadly edged with yellow. ..ot striatus, 108
09. Body covered with small dark-orange or brown spots; lower jaw not prominent; interorbital space very NArrow,
not half diameter of e¢ye. Vertical fins broadly cdged with blue-black, their bases unspotted; body without
pale spots, the orange spots rather small; body rather slender: sizesmall ..ol gutlatus, 109

. Preopercle without salient angle: body, head, and fins dark reddish-brown, profusely covered with small pearly-

white stellate spots; body robust; lower jaw projecting; eaudal subtruneate, with sharpangles. drummond-hayi

Seeond dorsal spine elevated, not lower than third or fourth; eaudal fin lunate: preopercular angle little salient,

without enlarged teeth; interornital width 7in hend oo, Cetteser ittt aaarerenees morio, 110
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10%7. Epinephelus adscensionis (Osbeck). Rock-hind; Cabra Mora.
(PLATE 11.)

Head 2.4; depth 3.2; eye 6; snout 4.3; wmaxillary 2.3; mandible 2; interorbital 6.7; preorbital
10; D. x1, 17; A. 111, 8; pectoral 2; ventral 2.5; caudal 2; scales about 100. Body oblong, robust,
somewhat compressed posteriorly; head large, pointed; mouth large, maxillary reaching posterior
border of eye, lower jaw strongly projecting; teeth in broad bands, canines in front of lower jaw
" smaller than those of upper; preopercular margin rounded, with a slight emargination, finely serrate;
gillrakers short and thick, 9 + 18; middle opercular spine strong and prominent, lower much smaller
and upper not evident without dissection; scales ctenoid; fins rather large, dorsal continuous, with a very
shallow notch, spines strong; pectoral broad, middle rays longest, reaching beyond tips of ventrals,
equal in length to caudal; ventrals not reaching vent; caudal truncate or gently rounded in younger,
adult with margin wavy, due to extension of middle branches of the much-branched rays.

Color in life: Olivaceous-gray, with darker clouds; everywhere covered with round orange-brown
or reddish spots, largest and reddest on breast, their centers more orange, borders brown; some
scattered whitish blotches; five roundish, ill-defined black blotches along side of back, those under
dorsal fin extending upon it and disappearing with age; mouth pale within, roof with red spots; dorsal
and anal spotted similarly to body, without dark edge, edge of anal red on anterior rays; ventrals with
orange spots; basal half of pectoral colored similarly to dorsal and anal, outer part plain; caudal plain
olive with both pale and colored spots at base. In spirits the orange-brown spots become dull-brown.

This fish is widely distributed throughout the western Atlantic from southern Florida to Brazil and
is also known from Ascension and St. Helena islands and Cape of Good Hope. At Key West it ig
very common about rocky elevations in moderately deep water, and is one of the most important food-
fishes, reaching a length of 2 feet or more and a weight of 15 or 16 pounds, though the average weight of
those brought to Key West does not exceed 2 or 8 pounds. It is caught with hook and line, will take
any kind of bait, and exhibits good game qualities. In Porto Rico it is probably common, though we
took only two specimens, 10 and 15 inches long, from Ponce and Isabel Segunda.

The rock-hind is one of the most beautiful of our tropical fishes, whether we consider the richness
of its colors or the trimness of its form. It bears a strong general resemblance to the red-hind, but its
spots are less thickly placed and are larger on some parts of the body. ’

Perca tota maculis Seba, Thesaurus, II1, tab. 27.

Trachinus adscensionis Osbeek, Iter Chin,, ete., 1757, English edition, 96,1771, Ascension JIsland.
Trachinus pufictatus Bonnaterre, Tableau Encycl. Method., 1788, 46; after Osbeck.

Perea stellio Walbaum, Artedi Piscium, 849,1792; after Seba.

Perca maculate Bloch, Ichthyol., pl. 318, 1792, Martinique.

Trackinus osheck Lacépdde, Hist. Nat. Polss., 11, 364, 1800, Ascension Island; after Osbeck.

Sparus atlanticus Lacépdde, 1. ¢., 1V, 158, pl. 5, fig. 1,1803, Martinique; on a copy of a drawing by Plumier,
Serranus nigriculus Cuvier & Valenciennes, Hist. Nat. Poiss., 11, 875, 1828, Martinique.

Serranus pizanga Cuvier & Valenciennes, Hist. Nat. Poiss., 11, 383, 1828, Brazil; after Marcgrave.

Serranus aspersus Jenyns, Voyage of Beagle, Fishes, 6,1842, Porto Praya, 8t. Jago, of the Cape Verde Islands,
Serranus tmpetiginosus Miiller & Troschel, Schomburgk’s Hist. Barb., 665, 1848, Barbados.

Serranus varius Bocourt, Ann. Sci. Nat. (5), X, 1868, 222, Gulf coast of Mexico.

Epinephclus punctatus, Poey, Fauna Puerto-Riquefia, 319, 1881; Stahl, 1. ¢., 76 and 162, 1888,

Epinephelus ad ionis, Jordan & Evermann, 1, ¢., 1152, 1896.

108. Epinephelus striatus (Bloch). ¢ Cherna’’; Nassau Grouper; Hamlet; Cherna Criolla.
' ’ (PLATE 12.) ,

Head 2.5; depth 3; eye 5.5; snout 4.2; maxillary 2.2; mandible 1.8; interorbital 7; preorbital
10; D. x1, 17; A. 11, 8; pectoral 1.8; ventral 2.1; caundal 1.8; scales about 110.

Body rather elongate, of moderate depth, dorsal outline regularly arched, back somewhat com-
pressed; head pointed; mouth rather large, maxillary reaching posterior border of orbit, jaws nearly
equal, or lower slightly projecting; teeth in jaws in bands with enlarged patches in front, a pair of
canines in front of each jaw, lower pair the smaller; inner teeth of bands enlarged and depressible;
preopercle with fine serrations, these enlarged near the angle; opercle ending in 3 flat spines, middle
one strongest, upper one scarcely evident; a membranous opercular flap; gillrakers 8415, counting
rudiments; dorsal spines strong, fleshy prolongations of the membrane extending beyond their tips;
goft dorsal higher than spinous portion; anal short, high, and rounded; caudal rounded; pectoral
large, reaching tips of ventrals, middle rays longest; soft dorsal and anal little scaly; scales of body

small, firm and strongly ctenoid. ;
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Color in life: Pale-gray, paler below; side with five or six broad, brown, vertical bars, irregular in
shape, the color darkerabove, extending upondorsal fin; lower parts of these bars broken by pale blotches
and cloudings; a band of same color from snout through eye to dorsal, where it joins its fellow; a
narrow median band from snout backward, bifurcating opposite eye, the parallel branches extending
to occiput and ceasing abruptly without joining the other band; a quadrate jet-black spot on upper
surface of candal peduncle; some obscure dark bars from eye downward and backward ; numerous black
pointg variously placed around and about eye; a narrow brown (in spirits) streak on edge of preorbital,
overlapped by maxillary; lower part of side and under parts with whitish spots; dorsal yellow-edged;
anal and caudal tipped with orange-yellow; ventrals blackish, tipped with faint yellow; pectorals light-
orange or brownish, their bases dusky. The alcoholic specimens have tho eolors faded variously, some

" are nearly pale, some nearly uniform brown, and some retain the vertical bars; the square blotch on
peduncle and the black points around eye persist in all cases and distinguish this well-marked species
from its allies. :

This excellent food-fish is found from the Florida Keys southward among the West Indies to
Brazil; common about Porto Rico, numerous specimens obtained at San Antonio Bridge, Puerto Real,
Ensenada del Boqueron, Ponce, and in the San Juan market; one from San Geronimo. A common
and very important food-fish, reaching a weight of 50 pounds or more. The average weight of those
brought to the Key West market is less than 10 pounds, while those seen in Porto Rico were still
smaller. This grouper is taken with hook and line both about Porto Rico and Key West. It is said
to be found at the latter place throughout the year.

Cherna, Parra, Dif. Piezas, Hist. Nat., 1787, 50, lam. 24, Havana,
Anthias striatus Bloch, Ichthyologia, IX, 109, 1792, Martinique.
Anthias cherna Bloch & Schneider, Syst, Iehth,, 810, 1801, Cuba.

Sparus chrysomelanurus Lacépéde, Hist. Nat. Poiss., 1V, 160, 1803, Martinique.
Epinephclus striatus, Poey, Fauna Puerto-Riq., 819, 1881; Stahl, 1. ¢., 76 and 162, 1883; Jordan & Evermann, ., ¢., 1157, 1896,

109. Epinephelus guttatus (Linneus). ‘‘Mero Guajire”; Cabrilla; Red-hind.
(PLATE 13.)

Head 2.5; depth 3.2; eye 4.3; snout 4.3; maxillary 2.2; mandible 1.9; interorbital 7.8; preorbital
11; D. x1, 16; A. 111, 8; pectoral 1.9; ventral 2.25; caudal 2; scales about 20-100 to 120-x.

Body elongate, somewhat compressed, not so heavy forward as in IZ. adscensionis; head pointed,
mouth moderate, maxillary (which is finely scaled) reaching about to posterior border of eye, falling
short in young; jaws subequal, lower barely projecting; canines of upper jaw the larger; interorbital
space narrow, little more than half eye; preopercle finely serrate, more strongly at angle; a shallow
emargination above angle; gillrakers not long, about 17 below angle, counting rudiments; scales
ctenoid. Dorsal fin continuous, with a shallow emargination; caudal gently rounded.

Color: In life light yellowish-olive above, whitish or reddish below; three broad, oblique, obscure
bands of olive running upward and backward on side; body everywhere with vivid scarlet spots, those
above a little darker, those below sometimes with darker centers; some scarlet inside of mouth; soft
Pparts of vertical fins olivaceous and reddish, broadly edged with black, especially dorsal; caudal palest;
each with a very narrow white edge; pectoral light-yellow or reddish-orange, with scarlet spots;
ventrals red, blackish at tips; inside of mouth red. Another specimen 10 inches long, from Arroyo,
showed the following: Body dirty or yellowish-white, profusely covered with round brick-red spots
about size of pupil, these darkest above and rosiest red below; these spots somewhat regularly in rows and
covering head, lips, and lower jaw; inside of mouth red on sides; tongue white; dorsal olivaceous, with -
darker and paler areas, edge of membrane at tips of spinesrich yellow, elsewhere black-edged; soft dorsal
with broad black border narrowly edged with white; anal with six or eight red spots near base beyond
Which the fin is mottled, then dark like the soft dorsal; pectoral pale-red; ventral with a few pale-red
8potg, fin purplish-black at tip. In spirits, the oblique bands fade and the scarlet spots become brown.

This species resembles, at least in preserved specimens, E. adscensionis, from which it may be
distinguished by the scales of maxillary and the broad black edgings of vertical fins. Its range is from
the Carolinas southward through the Bahamas and West Indies to Brazil; itis known from Charleston,
the Bahamas, Key West, the Bermudas, Havana, Jamaica, Porto Rico, and Martinique. It was obtained
by usat Aguadilla, Puerto Real, Arroyo, Isabel Segunda, and Culebra, and by Mr. Gray at San Geronimo.

This is one of the smallest of the groupers, rarely attaining a greater length than 18 inches; it is,
however, an important food-fish, and in the Havana market is one of the most abundant species. It
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iy also common at Key West. It is taken by the line fishermen at moderate depths near the coral reefs,
and digplays good game qualities. Anglers going to Key West or Porto Rico will find the red-hind
one of the most heantiful and interesting of the game fishes.

Until recently this species was identified ag K. maculosus (Cuvier & Valenciennes), but Dr. Giin-
ther, in a paper received sinee the colored plates of this report were printed, shows that the red-hind
is evidently the Perca guftdda of Linneeus. The name on plate 13 should therefore be Epinephelus
guttatus (Linnaeus).

Cugupuguacu brazil, the Hind, Catesby, Nat. Hist. Carolina, ete., pl. 14, 1743, Buhamas,

Cabrilla, Parry, Dif. Piczas, Hist. Nat. Cuba, 1787, Havana.

Perca guttata Linnweus, Syst. Nat., ed. X, 292, 1758, Brazil ?

Serranus catus Cuvier & Valenciennes, 1. ¢., 11, 373, 1828, Martinique.

Serranus arara Cuvier & Valencicnnes, Hist. Nat. Poiss., 11, 377, 1828, IHavana.

? Serranus anguslifrons Steindachner, Verh. Ges. Wien, X1V, 1864, 230, pl. VI, fig. 213, Cuba.
Epinephelus cubanus Poey, Repertorio, I, 202, 1867, Cuba.

Epinephelus maculosus, Jordan & Evermann, 1. ¢., 1158, 1896, and 8197,1900.

Epincphclus guttatus, Jordan & Evermann, 1. ¢., 3197, 1900. .

110. Epinephelus morio (Cuvier & Valenciennes).

“Cherna’’; * Mero”; Cherna Americana; Cherna de Vivera; Nigre; Red Grouper; Juboncillo.
(PLATE 14.) )

Head 2.5; depth 2.7; eye 5.5; snout 4; maxillary 2.1; mandible 1.8; interorbital 7; preorbital 9;
D. x1, 16; A. 11, 9; pectoral 2; ventral 2.1; caudal 1.7; scales 20-130 to 140-60.

Body deeper than in the other species of Epinephelus, and more compressed; head large, pointed,
with a large mouth and projecting lower jaw; maxillary reaching past eye; 2 pairs of canines in {ront
of each jaw, lower pair the smaller; preopercle finely serrate, teeth at the angle enlarged, a slight
emargination above; dorsal fin with a moderate notch, the gpines rather slender, but stiff and sharp,
first less than half length of second, which is the longest, 2.5 in head; middle rays of soft dorsal
highest; caudal lunate, upper rays produced bllghtly beyond lower; pectoral reaching beyond hp of
ventral, latter not reaching vent.

Jolor in life: Olive-gray or olive-brown, clouded with pale-olive; lower part of head and breast
usually salmon-color, with some red shades; irregular blotches of grayish-white over body; preorbital
and adjacent regions with round points of dark orange-brown, becoming brown in spirits; inside of
mouth posteriorly bright-orange; iris golden; vertical fins like body, soft parts with a hroad edge of
blue-black and narrow pale border; spinous dorsal black-edged; ventrals dusky; pectorals light-olive.
In spirits, uniform light-brown with pale blotches. With age this species becomes more and more of
a flesh red, especially below and on mouth, and the pale spots and Dblotches become less distinet.

An easily recognizable species, separated from all the others by the elevation of second dorsal
spine, Found on the Atlantic coast of America from Virginia to Rio Janiero, and probably common
about Porto Rico. Two fine gpecimens, each about a foot in length, obtained at Puerto Real and
Igabel Seuunda, where others were seen.

This is a very handsome fish, bearing some resemblance to the Nassaun grouper, but the warm
browns on the head and side are richer, while the general appearance is somewhat coarser, It is one
of the largest and most important food-fishes of our tropical waters. It reaches a length of 2 {0 3 feet
and a weight of 20 to 25 pounds, or sometimes even 40 pounds. Tt is very abundant on the west coast
of Florida in company with the red snapper. It is most abundant on the south Florida coast and is
found throughout the year on the ‘“‘grounds’ at sea, and in thé summer in some of the bays. It
probably spawns in early spring in both places. Silas Stearns says the young are often seen in Pensacola
Bay, where in June he obtained examples about an inch long. The red grouper is more of a bottom
fish than the red snapper. It swims more slowly and seldom rises to the surface. It is very voracious,
consuming enormous quantities of crustaceans and small fish, Large crabs in almost perfect condition
are often found in their stomachs. On the *‘Snapper Banks’® off the west coast of Florida it is caught
by the red-snapper fishermen and in the same way, which is with hook and line, & piece of bone-fish
or other fish belng used as bait. It does not rank high as a game fish, its movements being slow, and
when hooked it is hauled up almost as a dead weight. It will take almost any kind of bait. When
red snappers were more abundant the red grouper did not find a4 ready sale in the Northern markets,
though it has always been in good demand at Key West and Havana. The maximum weight of those
taken at Key West now probably does not exceed 25 pounds and the average is only 8 to 15 pounds.
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The red grouper is very tenacious of life, and will live several hours after being taken from the
water, even though exposed to considerable heat. This is doubtless one reason why the Key West
fishing fleet has preferred groupers for transportation to Cuba, since they are obliged to go a long way
to market and through warm- water, and the grouper bears the crowding and chafing in the wells of
the smacks better than other specics. . ’
On the Florida coast this fish is known as the red grouper, or grouper, while in Cuba and Porto
Rico it, together with one or two other groupers, is called cherna, cherna de vivera, or jaboneillo.
Serranus morio Cuvier & Valenciennes, Hist. Nat. l’oiss.,I;,‘.ZS.’), 1828, New York and 8anto Domingo.
Serranus erythrogaster De Kay, New York Fauna: Fishes, 21, pl. 19, 1842, Florida.

Serranus remotus Poey, Memorias, 11, 140, 1860, Havana. .
Epinephelus morio, Pocy, Fauna Puerto-Riquefia, 319, 1881; Stahi, t. ., 76 and 162,1883; Jordan & Evermann, 1. ¢, 1160, 1896,

Genus 69. ALPHESTES Bloch & Schneider,

The genus Alphestes containg two species of small fishes which differ from Epinephelus proper in
-the presence of a strong antrorse spine on lower limb of preopercle.  Frontal bones with an anterior
excavation for reception of posterior processes of premaxillaries, a process or knob on each side of skull
behind interorbital area; supraoccipital and parietal crests produced on frontals, but not extending to
between orbits. Dorsal rays x1, 17 to 20; A. 11, 9. Only one of the two species known in Porto Rico.

Fre, H—Alphestes ehloropterus,

111. Alphestes chloropterus (Cuvier & Valenciennes). “Cherna’’; Guaseta.

Head 2.6; depth 2.7; eye 4.6; snout 6; maxillary 2.4; mandible 2; interorbital 6.8; D. x1, 18; A,
ui, 95 pectoral 1.7; ventral 2; caudal 1.6; svales 12-75 to 85-32.

Body ovate and compressed, caudal peduncle short; head small and pointed, anterior profile
depressed in vccipital region; eye large, its diameter greater than length of short snout; mouth oblique,
maxillary reaching posterior border of orbit or beyond; teeth conical and sharp, some of them
depressible, in patehes on front of jaws, in more than one row on sides; 2 puairs of weak canines on
front of upper jaw; lower jaw slightly projecting; preopercle strongly convex, angle rounded, and
with a gtrong, rather flat spine, pointing downward and curved slightly forward; above this are fine
serrations along entire upper limb, decreasing in size upward; opercle with 3 flat spines, middle one
strongest, upper and lower ncarly concealed by scales; scales covering head and body, reduced in
size at nape, occiput, and everywhere on head save opercles, where they are rather larger than on
body; scales all eycloid save a distinetly ctenoid patch under or above pectoral; gillrakers short, about
15 below angle; dorsal fin continuous, with a shallow notch, spines ¢trong and pungent, fourth and
fifth highest, 2.5 in head; soft dorsal as high as spinous, about the fourteenth ray longest, 2.25 in head,
fin pointed posteriorly, rounded in young; anal high, second spine strongest and sbout equal to third,
2.7 in head; caudal rounded; pectoral and ventral subequal, not reaching vent; in a small individual
(4 inches) the pectoral reaches pust ventral, which just reaches vent.
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Color in life: Body yellowish-brown, paler below, upper part of side with about 7 longitudinal
stripes of dark brown from head to tail, these becoming rows of round orange spots below; 6 dark,
inconspicuous, vertical body bars; head with many smaller orange-brown spots; lower part of head and
breast with pale-bluish spots; fins brownish; soft dorsal with oblique bars of black; spinous dorsal olive,
blotched with brown; ventral olive, edged with darker; other fins obscurely barred; inside of mouth pale.

Found in the West Indies, Cuba to Brazil; also recorded from Africa and the Falkland Islands; not
known from Florida;- apparently not uncommon about Porto Rico. Two females, 7.5 and 9.5 inches
long, respectively, and each with well-developed roe, were obtained in the San Juan market January 17,
Another specimen, 4 inches long, was gotten at Mayaguez. The species reaehcq a length of a foot or
more and is a food-fish of importance. The only local name heard for it was ‘“cherna.”’

Plectropoma chloroplerum Cuvier & Valenciennes, Hist. Nat. Poiss., II, 398, 1828, Santo Domingo and Martinique.
Plectropoma monacanthus Miiller & Troschel, in Schomburgk’s Hist. Barbados, G65, 1847, Barbados.
Alphestes afer, Jordan & Evermann, 1, ¢., 1164, 1896.

Genus 70. MYCTEROPERCA @ill. .

Craninm broad and transversely concave between eyes, its lateral crests very strong, nearly
parallel with supraoccipital crest and extending much farther forward than latter, joining supraocular
crest above eye, supraoccipital crest not extending on frontals; frontal bones without anterior concavity
or notch for reception of premaxillaries, without processes on the upper surface; lower jaw strongly
projecting; anal fin elongate, with 11 or 12 (in one species 9 or 10) soft rays; caudal lupate; spines of
fins slender, none of them much elevated; scales small, mostly cycloid, those on lateral line simple;
pyloric ceca few; gillrakers various; nostrils small, and subequal or with posterior enlarged. Other-
wise essentially as in Epinephelus, from which genus Mycteroperca is well separated by the structure of
the skull, and superficially by longer-anal, larger mouth, and more elongate body.

Large, handsome fishes of the Tropics, mostly American, including some of the most valuable
food-fishes in the«Gulf of California and at least six of the valuable species of the Florida coast. Of
the 20 or more American species only 2 are thus far known from Porto Rico. All are excellent for
food, and those found where fisheries have become established are much sought. )

a. Nostrils subequal, well separated; scales on head eyeloid.

b. Gillrakers comparatively few and short, 8 to 20 below angle of arch.
TRISOTROPIS: -

¢. Anal rays 111, 11 or 111,12, the fin long.

d. Anal fin not angulated, its outline more or less evenly rounded in adult aswell as in young; soft parts of vertieal

fins edged with black in life. »

. Angle of preopercle not salient, its teeth scarcely enlarged; gillrakers x 4 8 to 10,

/. Gillrakers very few and short, X + 8 developed (besides some rudiments); general color pale, bright red or grayish,
with roundish spots or blotches of black or red darker than the ground-color; the blacker blotehes along mid-
dle of sides much larger and quadrate in young; red always present somewhere in life (fading in spirits); pee-
torals blackish, in the adult broadly tipped with orange-yellow; scales rather small (about 125); caudal lunate.

g. General color gray, with red and black markings.......... e, VENCNOSA

gg. General color scarlet, with red and black markings ........cooviiiiiiiiieiiiii it i iiii i areaae s apua

. Gillrakers rather slender, about x 4 10 (besides several rudiments); caudal subtruncate; nostrils small.

L. Scales not very small (about 110); color dark olive-green; sides of head and body with rivulations of dark-bluish
around roundish dark-bronze spots large or small (these mnrkmgi subject to considerable variation, fading in
spirits); sides with dagker quadrate areas,

;. Dark blotches on body rather large,often QUAATALE ... .uueeeiit teiioriearaaireie it caaaarennennnen bonact, 112
4. Dark spots on body very small, close-set, of a deep-bronze orange... . zanthosticta

ee. Angle of preopercle more or less salient, its teeth somewhat enlarged; gillrakers more numerous, X + 12 to 14,

Jj. Scales not very small (about 110); upper part of body dark-brown, lower half abruptly paler; a pale ring around
caudal peduncle, behind which is a squarish dark blotch, smaller than eye, at base of upper rays of caudal;
caudal deeply lunate; teeth StroNg. « .o cnven o i ettt it e ettt i et i dimidiata

PAREPINEPHELUS :
bb. Gillrakers close-set, very long and slender, 25 to 85 below angle of arch.

k. Caudal fin lunate, its angles more or less produced in adult, fin subtruncate in young; anal fin more or lessangulate
in adult, rounded in young; soft dorsal somewhat angular; scales rather large (lateral line 95); body rather
deep, snout sharp; preopercle with a salient angle which is armed with larger teeth; dorsal spines low; gillrakers
close-set, X + 30, longest 7.5 in head; ventrals not reaching to vent; color olive-gray, with darker reticulations
around pale spots; fing not much ‘darker on their edges; a dark mustache along maxillary; adult examples
nearly uniform brown; not known to be red.......ooevuuiiimii i s rubra

aa. Nostrils very close together, posterior decidedly larger than anterior, and with o more or less distinet horizontal
crosg-septum within; scales on head cycloid.

Y

-,

=



THE FISHES OF PORTO RICO 157

MYCTEROPERCA: .
. ‘Gillrakers moderate, fewer in number, 6 to 18 below angle of arch.

m. Second dorsal spine low, shorter than third, the third and fourth highest.

n. Margin of anal fin posteriorly concave,its middle rays much exserted.

0. Gillrakers rather numerous, 17 to 20 below angle of arch.

. Outer rays of caudal much produced, more than two-thirds length of head; preopercle with salient angle;
canine teeth strong; scales small (140); gillrakers about 4 420, Color brownish, with small darker spots; ver-
tical fins broadly edged with blackish, '

q. Upper canines directed strongly forward, lower backward; coloration obscure. ... oovoiviiiivonrianeaian.. Jalcata
qq. Upper canines nearly vertical; coloration paler and brighter... ... . il phenax
nn, Margin of anal fin not concave posteriorly, outline of fin rounded or slightly angular,

7. Gillrakers rather few, X +12; body without dark crossbars, covered with grayish reticulations around small round

spots, these not evident on head; anal fin rounded; preopercle with & salient angle; form rather robust; anal
fin not angulate. - i
5. Scales very small, about 20-140-37; caudal not deeply lunate; eyesmall......................... veesnens Dowersi, 113
5. Scales larger, about 90 to 100 in lateral line; caudal deeply lunate; eye 18rger.......cooeieiiennes tenennass. Calliura
rr. Gillrakers very few, short, and thick, about x + 6; body olive or (var. camelopardalis) bright red, with light and
dark crossbars, these often becoming obsolete with age; head usually with distinct reticulations around yel-
lowish spots; anal fin with angular margin, subtruncate posteriorly; preopercle without salient angle; scales
rather small (lateral line 133); form rather robust. . :
. Ground-color AATK-0lIVe .. ..conui ettt ittt iie et it i e veesess.. ligris
. Ground-coloT bIIght-red.. ..o i ittt it iii et v cetents it ec e seaa s aenaaas camelopardalis

2= e~

Z

=~

=

112. Mycteroperca bonaci (Poey). Aguaji; Bonati Acara; Black Grouper.

Head 2.75; depth 3.25; eye moderate, 6 in head (young); D. xi, 16 to 18; A. 11, 11 or 12;
Scales 18-120 to 125-50, pores 70 to 85. Body comparatively slender, a little more robust than in M.
“microlepis, its breadth 2.33 in its depth; head moderate, rather pointed, its anterior profile little curved;
mouth rather large, maxillary reaching slightly beyond eye, 2.2 in head (in young), proportionately
longer in adult; maxillary with cycloid scales. Teeth in rather narrow bands; two rather strong

* canines directed little forward in front of eath jaw. Interorbital space slightly convex, its width 6 in
head.. Preopercle forming a regular curve without salient angle, emargination near angle very slight.
Nostrils small, roundish, subequal ; not very close together, Gillrakers few and long, 10 to 12, besides
rudiments on lower part of anterior arch. -Scales rather small, chiefly cycloid; dorsal spines compara-
tively slender and weak, outline of fin gently convex; tenth spine about as long as second; third and
fourth spines longest, 3.83 in head; caudal fin truncate when spread open, its outer rays a very little
produced, 1.6 in head; anal rather high and rounded, its longest rays 2.25 in head; pectoral reaching
slightly beyond tips of ventrals, 1.7 in head. Ventrals short, not reaching vent. = Pyloric ceeca 15.

Color in life: Deep orange-brown, more olive on back, clouded above by paler or grayish; sides
and belly marked everywhere by reticulations of pearly gray, which surround roundish or oblong
8pots of ground-color, pale streaks being largely horizontal on sides; sides of head similarly marked,
the spots smaller, bronze-brown, reticulations decidedly bluish; 6 or 7 spots in & straight line between
eye and preopercle, having nearly the diameter of the pupil; spots on body mostly covering 4 to 6
Scales, all of them larger than a seale; dorsal olive-brown, somewhat mottled; caudal similar to dorsal,
narrowly edged with whitish; anal similar with 2 or 3 rows of bluish spots, its tip blackish, with a
harrow whitish edge; pectorals olive-brown, plain; ventrals blackish, rays bluish. Mouth not green,
lips olive, barred with bluish; iris reddish. Here described from a specimen 11.5 inches long, from
Key West. A large specimen, about 2.5 feet in length, seen at Key West, retained the same general
coloration, the bronze spots and rivulations being distinet and not smaller than in young.

In spirits the orange-brown of the body is replaced by dark-brown, and the blue reticulations of
the head by gray; all the markings become more faint.

This fish ranges from Florida to Brazil. Itis common at Key West, where it is called black grouper.
'Pl‘obably not uncommon about Porto Rico, though seen by us only at Puerto Real: It is one of the
Important food-fishes of Key West and is probably held in equal esteem in Porto Rico. Tt reaches a
length of 2 to 3 feet and a weight of 50 pounds. The larger individuals are caught with the hook, but
the Young are often seined along the shore.

Serranus bonaci Poey, Memorins, II, 129, 1860, Cuba.
Serranug hrunneus Poey, Memorias, 11, 131, 1860, Havana.
Serranus decimalis Poey, Memorias, I1, 188,1860, Cuba.
Serranus eyclopomatus Poey, Memorias, 11, 863, 1861, Cuba.,
Serranus lalepiclus Pocy, Memorias, 11,353, 1861, Cuba.
Trisotropis aguaji Pocy, Repertorio, 229, 1868, Havana.
Mycteroperca bonaci, Jordan & Evermann, 1, ¢., 1174, 1896
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113. Mycteroperca bowersi Evermann & Marsh, new species.
‘¢ Rock-hind?’; ¢ Rock-fish?’; ¢ Mero Cabrilla.”’

Head 2.8 measured from tip of upper jaw; depth 3.4; eye 7.5; snout 3.7; maxillary 2.1; mandible
1.7; interorbital 4.6; preorbital 8.4; scales about 20-140-37; D. x1, 16; A. 111, 11; . 17; gillrakers x4-10.

Body rather long, compressed, the dorsal and ventral outlines each gently and regularly arched;
head long and pointed, the greatest width 2.25 in its length; snout long; mouth large, lower jaw strongly
projecting and entering in profile of snout; maxillary reaching far beyond the orbit; supplemental
maxillary bone evident; eye small, high up; preopercle very finely serrate, slightly concave at its angle;
opercle ending in a long flat point upon base of which iy a broad, flat spine; nostrils close together,
posterior much the larger, with an anterior horizontal crogs-partition at base. Fins rather low; origin
of dorsal over end of opercular flap; first dorsal spine short, equal to diameter of orbit; second spine
somewhat exceeding twice length of first; third, fourth, and fifth spines longest, subequal, about a third
longer than second, or 8.35 in head; soft dorsal rounded, its longest rays about 3 in head; caudal slightly
lunate, outer rays 1.7 in head; anal rounded, spines slender and weak, longest {third) 2.6 in head,
longest ray 2.6; pectoral rounded, middle rays longest, 2.2 in head; ventral 2.4.  Scales small, thin,
and cycloid, those on head and nape very small and embedded.

Color in life: Body dark reddish-brown, covered with many small; round, blood-red spots, these
also on head, lower jaw, and base of pectoral and anal, especially numerous on anal, and a few on
spinous dorsal; soft dorsal mottled with white and black, bordered with a very narrow white edge
inside of which is a broad black band; tip of caudal narrowly white, then a broad black band, rest of
fin mottled with white and black; anal similar to soft dorsal, but with more red spots; pectoral crossed
by two broad dark bars, outer end of fin yellow; inside of mouth pale red. In aleohol the general
color becomes dark-grayish, paler below; red spots changing to black or dark-brown.

16, 45, ~=M yeleroperea bowersi.

Judging from descriptions thig species appears to be related to M. calléura Poey, but differs in a
number of important particulars, among which are the smaller scales, smaller eye, and very different
coloration. According to Poey, M. callivra, in life, was dark brownish-olive, with rounded yellowish
spots; fins dark-brown, darker on edges of vertical fins; eight narrow, dusky crossbands on body; caudal
with a beautiful green crossband; pectoral yellowish toward the center, the posterior margin green.

Only asingle specimen (type No. 49530, U.S.N.M.) of this important species was obtained.  This is
21.5 inches long and was purchased from a Tortola fisherman at Culebra Island, IP ebruary 10. It was
called by him ‘“‘rock-hind,”” “rock-fish,” or “‘mero cabrilla,” and was caught, along with the tungs,
angel-fish, and other species, in a fish-trap of the style in common use about Culebra Island. Though
no others were seen, the species seems to be well known to the fishermen about Culebra and Vieques
islands, and is held in high esteem as a valuable food-fish.

We name this species for the Hon. George M. Bowers, U. 8. Conmnissioner of Fish and Fisheries.
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Genus 71. DIPLECTRUM Holbrook. The Squirrel-fishes.

This genus is very close to Prionodes, from which it differs chiefly in the armaturs of preopercle,
which is provided in adult with one or two clusters of strong, straight, divergent spines. Smooth area
on top of head, as in Serranus, large, extending backward to a line connecting borders of preopercle;
supraoccipital and parietal crests very short; preorbital broad; maxillary widest before its tip; profile of
snout rounded; pectoral unsymmetrically rounded, its upper rays longest; ventraly inserted somewhat
before axil of pectoral; dorsal spines slender, none of them much elevated; soft dorsal short, rays x, 12;
anal rays 111, 7; caudal lunate. . . :

Species of small size and bright colors; all American; only one species known from Porto Rico,
but D, formosum also doubtless occurs there.

Haviprrea: )
«. Preopercle with a single center of divergence of the spinules about its angle (in adult as well as in young).
b, Gillrakers moderate, about 10 below angle of arch; spines on produced portion of preopercle numerous, 8 to 20 in -
number; outline of spinous dorsal fin somewhat convex, so that the fin is more deeply notched than in Diplectrum
Jormosum; jaws equal; vertex naked; opercle black within.
¢, Secales on cheek small and regularly placed, in about 10 rows; 22 scales before dorsal................... radiale, 114
Diprecrrum:
aa. Preopercle with 2 clusters of divergent spines, one at ungle, other higher (the 2 fascicles well separated in adult,
but smaller at.d coalescent in young).
d. Head and body marked with many interrupted blue lines; preorbital broad, more than twice width of maxillary;
lower half of preopercle with strong, straight spines diverging from two centers; gillrakers short and small,
x--14; 11 rows of seales on check; caudal deeply lunate, upper lobe the longer, sometimes ending in « long
filament. Color brownish, silvery below; side with 7 or 8 longitudinal deep-blue lines and about as many dark
crossbars, last bar forming a large black bloteh at apper base of caudal: young with”2 broad, dusky longi-
tudinal stripes, which become interrupted with age; 3 or 4 distinet blue stripeson sides of top of Fead; 2 across
preorbital, the lower forked; fins with narrow, wavy bars of blue and pale yellow.. ..o, Jormosum

114. Diplectrum radiale (Quoy & Gaimard). Aguavina.

Head 2.8; depth 3.8; eye 3.75; snout 3.8; maxillary 2.1; mandible 1.9; interorbital 4.6; preorbital
9; D. x, 12; A. 11, 7; pectoral 1.5; ventral 1.7; caudal 1.35; scales 7-70-18.

Body clongate, dorsal and ventral outlines nearly alike save for a depression at nape; head pointed,
a large, smooth round area above, behind eyes; lower jaw barely projecting; teeth chiefly in one row
on sides of jaws, in small patches in front; maxillary reaching posterior edge of pupil; eye large,
placed high in head; about 9 rows of regularly placed scales on cheek; preopercle with a strongly
salient angle compored of radiating spines; opercle with 7 or 8 rows of scales. Dorsal fin coutinuous,
slightly notched, spines slender and very sharp; caudal lunate, upper lobe very slightly produced.
Scaleg strongly ctenoid:

Color in spirits: Olive, paler below; many faint vertical dark bars wider than interspaces, plainest
at middle of sides; 2 faint longitudinal dark bands, first from shoulder to soft dorsal, other from nearly
same origin to base of caudal, where it forms a faint dark spot; some faint, pale streaks on preorbital and
cheek, In life, the soft dorsal has blue spots-encircled by darker blue rings; oaudal barred with similar
spots; body light-brown above, yellowish below, sides salmon-color, head and fins with red shadings.

Found on both coasts of tropical America, north to Havana and Guaymas; very common on the
coast of Brazil and in-the Gulf of California, usually in shallow bays; apparently not common in Portc
Rico, where one young individual, 5 inches in length, was collected at Mayaguez.

Serranus radialis Quoy & Gaimard, Voyage Uranie, 316, 1824, Rio Janeiro.
Serranus bivdtutus Cuvier & Valenciennes, Hist. Nat. Poiss., II, 241, 1828, Martinique.
Centropristes ayresé Steindachner, Iehth, Notizen, V1I, 1, pl. 1, fig. 1, 1868, Santos, Brazil.

Diplectrum radiale, Jordan & Evermann, 1. c., 1204, 1896,
*

Genus 72. PRIONODES Jenyns. Serranos.

Bedy oblong, moderately compressed, covered with moderate-sized ctenoid scales.  Lateral line
Normal in direction, not running close to back. Cranium above with a very large convex smooth avea,
which is longer than the low supraorbital crest; supraoccipital and parietal crests short, extending to
4 line connecting borders of preopercle; pusterior outline of cranium nearly vertical in profile; mouth
large, maxillary not sealy and without supplemental bone; canines small, lateral; no depressible teeth
i jaws; teeth always present on vomer and palatines.  Gillrakers usually few. Branchiostegals 7.
Dorsal with 10 rather slender spines cither subequal or one of them much produced, the iin not
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deeply notched, the soft portion short, of 11 to 13 rays, and nearly or quite destitute of scales; anal
short, with slender spines; caudal lunate or truncate. Ventrals not very close together, inserted
somewhat-in advance of pectorals, as in Centropristes and Diplectrum. Vertebrae 10 - 14=24.

Species of small size, probably all American, closely allied to the Old World genus Serranus, from
which they are distinguished by the short, naked, soft dorsal, the anterior insertion of ventrals, and
the smaller teeth. Of the 11 known American species only one has been found in Porto Rico. At
least two other species (P. phabe and P. tabacarius) probably occur there.

PRIONODES:
a. Scales large, 42 to 55 in the lateral line, .
b. Scales on cheek very large, in about 5 series; dorsal spines not quite equal, fourth longest, about twice length of
ninth,

¢. Teeth unusually strong, 3 or 4 on each side in upper jaw as large as largest lateral teeth; jaws equal; preorbital

extremely narrow, not one-third width of pupil; preopercle very sharply serrate; gillrnkers short, slender,

X + 10; caudal forked. Color plain-olivaceous; fing all pale; sides with about 6 faint dark crossbhands, more or

less confluent along lateral HNe . ... ... oot ittt ottt e a e e taaaaaa, JSusculus

bb. Scales on cheek moderate, in about 8 series; body oblong, heuvy anteriorly; dorsal outline a little elevated, profile

almost straight; lower jaw not projecting; canines small; mouth ]arge' preorbital narrow; dorsal fin not
notched.

- d. Eye large, equal to snout; gillrakers short, X 4 10; caudal deeply lunate; pectoral long. Color light-brownish,

with lighter blotches and faint dusky bars; a very conspicuous, sharply defined, vertical white bar extending

upward on each side from just before vent; finspale................ hebensamsnnenastaaaacar e raaaaa, phaebe
dd. Eye very large, greater than snout; gillrakers short, X 4 6; caudal trunecate. Color, upper parts scarlet, lower
parts bluish-white; a yellow lateral band, under which are 4 gnadrate black blotches............ baldwini, 115

MENTIPERCA:
aa. Scalessmall, lateralline with 60 to 75 in its course.

e. Lower jaw not very strongly projecting.

. Body covered with irregular, inky-black spots and bands. Body long and low, head low and sharp, lower jaw pro-
jecting; scales on cheek in 10 or 12 rows; teeth small; gillrakers very short, X 4 7; dorsal low, not notched;
caudal forked. Color brownish above, sides yellowish, everywhere above, below, and on fing covered with
irregular inky-black spots, blotches, and bands, latter meeting around belly; pectorals and anal plain; a broad
ring around base of caudal, and many irregular spots around bases of ventrals and pectorals; numerous black
gpots on dorsals and caudal, one of those on front of spinous dorsal very conspicuous. ................. tigrinus

. Body not covered with conspicuous inky-black spots and bands.

g. Back with 3 or more large, conspicuous blotches of yellowish-white Body more elongate than in related species;
lower jaw slightly projecting; scales on cheek in'11 series; dorsal spines low, fifth the longest, 2.25 in head;
caudal strongly lunate; pectoral and ventrals short. Color brownish-red above, with arcas of light yellow on
sidesof back; one before dorsal; a large one and a small one below spinous dorsal; a large one below last rays
of soft dorsal; one on back of tail; top of head with 2 pale cross-shades, one before, one behind eyee; lower
fins light-orange; caudal red, with 2 conspicuous longitudinal stripes of blackish-red; ‘dorsal red-shaded, a
maroon blotch on each part of it extending upward from a similar blotch onback ................... tabacarius

gg. Back without conspicuous blotches of yellowish-white.

h. Coloration nearly uniform; body elongate; snout short and thick; caudal slightly 1unate. Color brownish-yellow
on back, orange on sides, and brighter or red on belly; no spots nor bands; upper part of head bluish, finsgray;
caudal bordered above and below with brown...... ... oo ittt JSavescens

ee. Lower jaw very strongly projecting; body elongate, moderately compressed; scales small, about 70; snout sharp,
much longer than the large eye; preopercle finely dentieulated; top of head with vertex naked; caudal deeply
forked; skull depressed, with a single crest; dorsal spines moderate, third highest.

4. Color clear brown with larger darker spots or bars on sides; fins pale, more or less tinged with orange. luciopercanus

118. Prionodes baldwini Evermann & Marsh.
. : (PLATE 15.)

Head 2.5; depth 3.2; eye 4; snout 4.6; maxillary 2.4; mandlble 2; interorbital 7; D. x, 12; A:
i, 7; pectoral 1.4; ventral 1.3; caudal 1.7; scales 4—-42-12.

Body elongate moderately compressed not elevated, covered with ctenoid scales; dorsal and
ventral outlines alike; head moderate, pomted naked aboveand below; eye large, greater than length
of snout, high in position; mouth terminal, slightly oblique, maxillary reaching middle of eye or
somewhat beyond; gillrakers short, 6 developed on lower limb; teeth small, conical, and sharp, on
vomer and palatines and in several series in each jaw, with weak canines in front and a few canine-like
teeth on middle of side of lower jaw; cheek with about 7 rows of scales; preopercle finely serrate;
opercle endingin 3 sharp, flat spines, middle one largest, a membranous pointed flap projecting beyond;
fins all naked, dorsal continuous, with a slight emargination; spines slender and pungent, first 4 or 5
graduated, rest subequal, 8.2 in head, lower than soft rays which are contained about 2.5 in head; anal
fin short, second spine lpngest and strongest, 3 in head, soft part high, fifth or sixth ray longest,
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reaching almost to front of anal, 2 in head; ventral with second ray produced, reaching vent; caudal
truncate, or with middle rays very slightly shorter, making the margin slightly concave.

Color in life; Dorsal half of head and trunk and all of caudal peduncle scarlet, ventral portion
pale-blue, almost white; a yellow longitudinal band, nearly as wide as pupil, from preopercular margin
straight across opercle and along body to lateral line under last dorsal rays; 4 quadrate or oblong
black blotches just under this band, the first about under middle of spinous dorsal, second under last
spines, third under first rays, fourth under last rays; from each of the first three of these blotches a
square, well-defined yellow shade extends downward to belly or base of anal, a similar one from base
of pectoral to ventral; 4 smaller black blotches at base of caudal, 2 others, somewhat larger than the
last, just in front of them on caudal peduncle; a row of 9 round black dots on each side at base of
dorsal fin, first one smallest, opposite membrane of first spine, the other 8 separated somewhat obscurely
into pairs, the first pair under middle spines, second under last spines, third under first rays, fourth
under last rays; 2 or 3 very small black dots on upper edge of caudal peduncle; 2 or 3 more in front of
dorsal on median line, each accompanied by a similar one on either side; in some specimens a few
Scattering ones on top of head behind eyes, sometimes regularly arranged; a few dark-brown spots
behind eye; various dark markings on side of head, without very definite pattern, but usually 2 oblique
stripes on cheek, a heavy black blotch on interopercle and 2 on ramus of mandible, which, with their
fellows of the other side, make distinet crossbars on lower side of head, usually extending across
maxillary; chin and lower part of opercle with dark spots; lateral line white, with a few broken spots,
comparatively faint, just below it; iris red, with an inner ring of white surrounding pupil; spinous
dorsal pale, edge of membrane black, this color bordered below with faint yellow; soft dorsal pale,
8potted throughout with light-orange, with a marginal band of same, outside of which isa very narrow
Pale-blue edge; ventral very pale-blue, produced ray somewhat yellow; anal pale-blue with some light
orange on last rays; pectoral and caudal uniform pale-reddish, unmarked.

In spirits, all the red and yellow markings disappear, the dark persists, and additional markings
are brought out as follows: Along anterior and upper part of the trunk and crossing the lateral line
are dark-brown vertical bars, diffuse and running together, or separated and broken into round or
quadrate blotches; in the middle part of the course of yellow longitudinal band appears a row of very
small black points; spots on soft dorsal dusky; dark mottlings on caudal; upper and lower base of
Dbectoral, and sometimes axil, dusky.

A beautiful and strongly marked species; 2 specimens dredged and 33 others, ranging in size
from 0.55 to 2 inches, canght in the tangle, off Culebra and Vieques islands, on coral bottom, in depths
of 15 and 16 fathoms. Known only from Porto Rico.

This interesting species was ‘“‘named for Mr. Albertus H. Baldwin, the artist of the expedition,
in recognition of his excellent drawings and paintings of American fishes.”

Prionodes baldwini Evermann & Marsh, Report U. 8. F, C. for 1899 (December 19), 353, Fish Hawk station 6093, off Culebra
Island, 5.25 miles southwest of Culebritas Light-House, February 8,1899, in 1€ futhoms.

Genus 73, DULES Cuvier.

This genus is close to Prionodes, differing in having but 6 branchiostegals and in the truncate form
of the candal fin. In D. auriga the third dorsal spine is prolonged in a whip-like spine. There are 3
known species of the genus, the one described below and D. subligarius, which occurs on the South
Atlantic coast of the United States, and D. auriga, from the coasts of Brazil and Uruguay.

@. Third dorsal spine not longer than fourth, 3 in head; second anal spine considerably longer than third, about 2.25
in head; lower jaw little projecting; gillrakers short and few, 6 or 8 in number; jaws scaleless; soft dorsal with
small scales; pectoral long, reaching anal. Color brown, with darker cross-shades; soft dorsal, anal, and caudal
fing ¢checkered with Dlackish on a white ground; a broad white area or bar before anal fin,

b. Dorsal rays X, 18; head small, acuminate; pectoral fin finely barred with black and whitish, precisely like caudal
fin; a very conspicuous inky-black blotch on front of soft dorsal (at least in the young), this being a
continuation of one of the bars on body; a black ring about tail at base of caudal, before which are 6 or 7 dark
bars, becoming progressively broader and fainter forward; lower parts of head with a conspicuous network of

LT 15 T Y subligarius
bb. Dorsal rays x, 12; head less slender; pectoral red; inky blotch on soft dorsal small or obsolete; dusky bars on body
LT T/ dispilurus, 116

aa. Third dorsal spine in adult male greatly elevated, reaching past middle of soft dorsal, its length quite variable;
second anal spine as long as third, 2.83 in head; lower jaw prominent; gillrakers 10 to 12 below arch; pectoral
shorter than head; brownish lower parts with light and dark shades; fins clouded.,........... reereness QUIEQQ

F. C, B, 190011
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116. Dules dispilurus (Ginther).

Head 2.4; depth 2.75; eye 4.2; snout 4.2; maxillary 2.3; mandible 1.9; interorbital 7; D. x, 12;
A. 11, 7; pectoral 1.35; ventral 1.6; caudal 2; scales 5—44-12.

Body oblong, of moderate depth, considerably compressed; mouth large, slightly oblique, max-
illary reaching center of large eye or beyond; teeth in villiform bands in each jaw, in lower becoming
uniserial posteriorly; a few enlarged teeth in outer row of both jaws; vomer and palatines with
narrow bands of villiform teeth, some of them enlarged; jaws subequal; preopercle evenly rounded,
finely serrate above; opercle with 3 pungent spines, middle one longest; scales rather large, ctenoid;
caudal fin truncate; second anal spine longest and more or less curved.

Color in- spirits: Brownish, some specimens more olive; 5 or 6 crossbands of darker color on
body, not very distinct, these extending on dorsal fin, where they are quite black and sharply defined—
1 on front of spinous dorsal, 1 on last spines, and 1 on first dorsal rays at height of last dorsal spines,
the bar from this one extending to about lateral line only; another at base of last dorsal rays. Between
these inky-black blotches are much smaller spots not parts of the body bars; caudal peduncle with 1
or 2 vertical bars; an oval black spot, smaller than pupil, at base of upper caudal rays, and 1 at
base of lower, with fainter markings between; caudal and anal mottled, ventrals dark, pectoral pale
(red in life); many (about 15) longitudinal brownish or olive lines on body, formed of color on upper
and lower edges of scales, rather wider than interspaces, and giving the fish its general color; a faint,
wider, dark streak from occiput to upper edge of eye, and 1 from shoulder through eye to tip of snout.
A creamy quadrate blotch from belly, in front of vent, extending upward about halfway to lateral
line, its posterior border more sharply defined than anterior.

A strongly marked species heretofore known only from Trinidad and Jamaica. Five examples,
one about 1.75 inches, the others 2.75. The smaller one was taken with the tangle, off Point Melones,
in 7 fathoms; one of the others in the beam trawl, 9 miles from Mayaguez, in 220 fathoms, on rocky
bottom; the others were seined at Mayaguez.

Centropristis dispilurus Glinther, Proc. Zool. Soc. Lond., 1867, 99, Trinidad.
Dules dispilurus, Jordan & Evermann, 1. c., 1219, 1896.

QGenus 74. RYPTICUS Cuvier. The Soap-flshes.

Body oblong, compressed, covered with very small, smooth, embedded scales. Lateral line
normal, head scaly. Mouth rather large, oblique, lower jaw the longer; maxillary with a supple-
mental bone, as in Epinephelus, with which this genus agrees in general osteology; smooth area on top
of cranium very large, transversely convex, much longer than supraoccipital crest; interorbital area
very narrow; parietal and supraoccipital bones short, with feeble crests, which do not extend on
frontals; premaxillaries reaching frontals, which have a fossa in front; teeth all villiform, in bands
on jaws, vomer, and palatines; preopercle crescent-shaped, without angle or serratures, but provided
with 2 or 3 spinous hooks  on the posterior margin; opercle with 2 or 3 spines; gillrakers short;
branchiostegals 7. Dorsal fins separate, the first of 2 or 3 (rarely 4) small spines, second of many
(about 25) soft rays; anal long, rounded, of soft rays only; caudal rounded; pectoral rounded, nearly
symmetrical, of 17 rays; ventrals small, 1, 5, inserted slightly before pectora]s, the spine short and
strong. Vertebre 10 4- 14 =24, Skeleton general]y similar to that of Epinephelus.

Species about 8, all from the seas of tropical America.

RyprICUS:
a. Dorsal spines 2 or § (rarely 4).
b. Preopercle with two spines only, lower scarcely the longer.

¢. Opercular spines 3, all well developed.
d. Color not red, chiefly olivaceous; dorsal fing distinetly conneeted by membrane.

e. Eye not longer than snout; poresin lateral line 85 to 90............. ..l o i i saponaccus, 117

ec. Eye longer than snout; pores in lateral line 67; brownish, with blackish spots and dotS................... arenalis

ce. Opercular spines 2, small, uppermost the sm&llu‘ ....................................................... coriaceus, 118
PROMICROPTERUS:

bb. Preopercle With 3 8PIIes ouur oo uue ittt vt e bistrispinus, 119
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117. Rypticus saponaceus (Bloch & Schneider). Soap-fish.

Head 3 to 3.33 in length; depth 2.6 to 3.25; D. 11, 23 to 25; A.16 or 17; scales 85 to 90 (pores).
Body comparatively deep, young more slender; back elevated, snout rather pointed; lower jaw much
brojecting; anterior profile before eye little concave; eye 4.5 to 5 in head; maxillary reaching posterior
edge of eye, 2.12 in head; preopercle with 2 straight spines behind; opercle with 3 spines, middle one
largest and nearer upper than lower; first and second dorsal spines subequal, third smallest; dorsals
slightly connected, ventrals very small, not half longer than eye; pectoral rounded; gillrakers very
small and short, about 8 developed. Color dusky-brown, fins marked with blackish and usually with
a narrow pale edge; sides generally with irregular pale spots; back and head usually immaculate.

West Indies, Pensacola to West Africa and Brazil; generally common. The best known and most
widely distributed of the soap-fishes. Though not obtained by us in Porto Rico, we include it on the
authority of Poey.

Jaboneillo, Parra, Dif. Plezas Hist. Nat., 51, pl. 24, fig. 2,1787, Havana.

Anthiassaponaceus Bloch & Schneider, Syst. Ichth., 810,1801, Havana; after Parra.

Rhypticus microps Castlenau, Anim. Nouv. et Rares, 6,1855, Bahia; after Perca microps Broussonet,n M$, nnmes
Rhypticus saponarius, Poey, Fauna Puerto-Riquefia, 322,1881; Stahl, 1. c., 76 and 162,1883.

Rypticus saponacecus, Jordan & Evermann,1, e.,1232,1896.

|

116, 46.—Rypticus bistrispinus.

118. Rypticus coriaceus (Cope). Black Svap-fish.

Head 3.3; depth 3.5; eye 5; snout 5.8; maxillary 2.4; mandible 1.7; interorbital 11.5; scales 19—
125-32; D. 1-25; A. 15; pectoral 1.5 in head; ventral 2.8; caudal 1.3.

Body rather clongate, compressed, back little elevated; head pointed, snout small, pointed;
mouth large, somewhat oblique, maxillary reaching beyond orbit, its fore end very broad, triangular;
lower jaw strongly projecting; teeth rather strong; interorbital narrow; preopercular spines 2, the
lower the larger; opercle with 2 obscure spines, partly covered with skin, the lower the stronger;
caudal peduncle compressed, deep, least depth 2 in head, its least width about 6 in its depth. Scales
small, mnore or less embedded, especially on nape and cheeks. Fins all rather large; dorsal well
separated, spines short; last dorsal rays about 2 in head; last anal rays about 2.75 in head; caudal
rounded, its middle rays about 1.5 in head; pectoral broadly rounded; ventrals short, 2 times eye.

Color, plain brown, darkest on back; under parts paler; a broad white line from tip of lower lip
to occiput; vertical fins dark, edges black; pectoral with some dark; ventrals pale.

Two gpecimens obtained, one 4,75 inches long, at Mayaguez, and one 5.5 inches long at IHucares,
This West Indian species has hitherto been known only from St. Martins and Jamaica.

Lleutheraetis coriaccus Cope, Trans. Amer, Philos, Soc, 1870, 467, 8t. Martins,
Rypticus coriaceus, Jordan & Evermann, 1. c., 1235, 1896.

119. Rypticus bistrispinus (Mitchill).

Head 3; depth 3.6; eye 4.5; snout 4.75; maxillary 2.1; mandible 1.8; interorbital 7; D. 11, 26;
A.15. Body rather slender, depth considerably less than length of head; head compressed, snout
Pointed; mouth large, lower jaw strongly projecting, maxillary reaching posterior border of orbit, its
exposed portion broadly triangular; interorbital very narrow; 8 strong, distinct, preopercular spines,
Nearly uniform in size, middle one sometimes slightly the largest; opercle with 3 flat spines, middle
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one largest; opercle ending in a long flap; scales very minute, cycloid; entire head scaled; lateral line
complete, arched above pectoral; dorsal fin continuous, spinous portion continuous with soft rays;
second dorsal spine longer than first, about equal to diameter of orbit; last dorsal rays longest, about
2.5 in head; anal resembling last portion of dorsal, its longest ray 2.5 in head; pectoral broad and
rounded, its length 1.9 in head; ventrals short, scarcely greater than orbit; caudal rounded.

Color in alcohol: Rich brownish or olivaceous above, paler below; upper half of head to level
of lower part of eye dark-brown; lower half of head pale-yellowish, usually with scattered minute
brown specks; tip of lower jaw brown; pale median line from tip of snout to nuchal region, growing less
distinet posteriorly; whole body, and usually most of head, covered profusely with small rich brown
spots, largest above pectoral; under jaw, throat, and breast often immaculate; fins usually unspotted.

South Atlantic coast of the United States and West Indies, usually in rather deep water; known
from off Charleston, the Bahamas, Key West, Pensacola, Cuba, and Porto Rico, and occasionally taken
off Newport, Rhode Island. Nineteen specimens obtained by the Porto Rico expedition from the
vicinity of Culebra Island, some dredged in 12 to 15 fathoms, others found in shallow water about the
coral reefs; length about 3 inches. These specimens agree fully with Mitchill’s original description of
this species and with the type of R. pituitosus Goode & Bean.

Bodianus bistrispinus Mitchill, Amer. Month. Mag. and Crit. Rev., II, Feb., 1818, 247, deep water in Bahama Straits.
Rhypticus maculatus Holbrook, Ichth. S. Carolina, ed. 1, 39, 1856, and ed. 2, 42,1860, Cape Romain, South Carolina,

Rhypticus pituitosus Goode & Bean, Proc, U. 8. N, M, 1879, 341, Key West, Florida.
Rypticus bistrispinus, Jordan & Evermann,l. c., 1233, 1896.

Family XLI1. LOBOTIDA. The Triple-tails.

This family is thus defined by Dr. Gill:

‘‘Percoidea with an oblong, compressed body, equally developed above and below; a short snout
and anterior eyes; edentulous palate; dorsal and anal.with the soft portions equal and opposite, the
former preceded by a much larger spinous portion, the latter with 3 spines; vertebra 24, 12 abdom-
inal and 12 caudal, the fifth to eleventh with short but gradually lengthening parapophyses projecting
sideways and behind downward, and the twelfth with the parapophyses elongated, converging at
their extremities and fitting into a groove of the first hwemal spine, the costiferous pits excavated
obliquely in the developed parapophyses, and gradually ascending forward on the vertebre, and finally
on the neurapophyses; the skull with ity frontal portion broad, expanded forward and outward, and
entering into the posterior borders of the orbits, which are advanced far forward; the postfrontals
elongated forward and underlying the frontals; ethmoid short, decurved, and expanded sideways.”’

This family contains a single species, a large fish closely allied to the Serranide, but lacking
vomerine and palatine teeth, and with the fore part of the head very short. Its relations are decidedly
with the Serranidz and not with the Hemulide, with which group, however, it agrees in the absence of
teeth on the palate.

Genus 76. LOBOTES Cuvier.

Body oblong, compressed, and elevated, covered with moderate-sized, weakly ctenoid scales;
profile of head concave, snout prominent; mouth moderate, oblique, with thick lips; upper jaw very
protractile, the lower longer; maxillary without supplemental bone; jaws with narrow bands of villi-
form teeth, in front of which is a row of larger conical teeth directed backward; no teeth on vomer or
palatinies; preorbital narrower than eye; preopercle strongly serrate. Branchiostegals 6. Dorsal fin
continuous, with 12 spines, which may be depressed into a shallow groove; soft rays of dorsal and anal
fins elevated; anal spines graduated; bases of soft dorsal and anal thickened and scaly; caudal rounded.
Air-bladder present. Pyloric caca 3. : ‘ :

120. Lobotes surinamensis (Bloch). “Suma”; Flasher; Triple-tail; Dormeur.

Head 2.8; depth 2; eye 6.5; snout 4.1; maxillary 2.8; mandible 1.9; interorbital 3.5; D. xi, 1,
15; A. ni, 11; pectoral 1.7; ventral 1.4; caudal 1.4; scales 5~48-15.

Resembling the serranoid genus Alphestes in form, but without teeth on vomer or palatines; scales
large, firm, and ctenoid; anterior profile with a strong concavity at occiput; eye small; mouth small,
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lower jaw projecting; teeth in a narrow villiform band in each jaw, with a <ingle outer row of enlarged
conical teeth; preopercle with a few strong spines, those at angle greatly enlarged; soft dorsal and anal
high, nearly as large as caudal, the 3 fins suggesting a 3-lobed tail, whence the name *‘ triple-tail.”

Color in life: Body greenish, grayish, and yellowish, more or less mottled; fing mottled-grayish;
soft dorsal and anal black-edged, caudal with yellowish margin, black inside; ventral pale, with black
blotches; branchiostegals pale, with irregular black lines; our smaller specimen creamy-yellow, overlaid
with dark-brown.

A fish of rather sluggish habits, found in most warm seas; north on our coast to Cape Cod;
probably not uncommon about Porto Rico; not recorded from Key West, thongh known from the St.
Johns and Indian rivers, Pensacola and Tampa. It is said to reach a length of 3 feet and a weight
of 50 pounds, and is regarded as a very good food-fish. The collection contains two young examples,
6.5 and 8 inches in length. The smaller was taken by the seine at the mouth of the Rio Bayamon at
Palo Seco, in water very nearly fresh; the other was seined in San Juan Harbor between Palo Seco
and Catafio. ’

Holocentrus surinamensis Bloch, Ichth,, pl. 243,1790, Surinam.

Bodianus triurus Mitehill, Trans, Lit. and Phil, Soc., 1,1815, 418, Powles Hook, New Jersey.

Loboles erate Cuvier & Valenciennes, Hist, Nat. Poiss., V, 322,1830, Pondicherry.

Lobotes farkharii Cuvier & Valenciennes, Hist. Nat. Poiss., V, 824,1830, Malacea; on o drawing by Major Farkhar.
Lobotes somnolentus Cuvier & Valenciennes, Hist. Nat. Poiss., V, 824, 1830, Santo Domingo.

Lobotes auctorum Giinther, Cat., I, 338, 1859, Cuba; Calcutta; China.
Lobotes surinamensis, Pocy, Fauna Puerto-Riq.,329,1881; Stahl, 1, ¢.,77 and 163,1883; Jordan & Evermann, 1. ¢., 1235, 1896,
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T16, 47.—Lobotes surinamensis.

Family XLIII. PRIACANTHIDZ. The Catalufas.

Body oblong or ovate, compressed, covered with small, firm, rough scales; all parts of body and
head, even the snout and maxillaries, being densely scaly, each scale with a more or less developed
Plate on its posterior border, most developed in the young. Head deep. Mouth large, very oblique,
fOWer jaw prominent. Villiform teeth on jaws, vomer, and palatines, none on tongue. Premax-
Wlarjey protractile. Maxillary broad, without supplemental bone, not slipping under the very narrow
Preorbital, which is usually serrate; no suborbital stay  Eye very large, forming about one-half length
of side of head. Posterior nostril long, slit-like, close to eye. Preopercle more or less serrated,
One or more strong spines at its angle; operculum very short, ending in two or three points behind;
No barbels. Gill-membranes separate, free from isthmus. Pseudobranchise very large, extending
along whole length of opercle. Postorbital part of head very short, opercle small. Gills 4, a slit

ehind the fourth. Gillrakers long. Branchiostegals 6. Lateral line continuous, not extending on
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candal. Dorsal fin continuous, x, 9 to 15, spines depressible in a groove; anal rays 111, 9 to 15, soft
part long, similar to soft dorsal, spines strong; ventrals very large, thoracic, 1, 5, close together, in
advance of base of pectoral, joined to belly by a membrane which incloses a groove; no axillary process;
spine strong; pectoral small, pointed, not symmetrical, of 19 or 20 rays, upper longest; caudal fin
truncate or lunate. Spines of fins generally rough, with small serree. Air-bladder large. Pyloric
ceeca few. Vertebrze in reduced number, 9 or 10 4- 13=22 or 23, first vertebre being very small or
ahsent; transverse process beginning on seventh (sixth) vertebra, last two precaudal bridged across;
ribs attached to transverse processes; epipleurals absent on last three precaudal vertebrse. Supra-
occipital crest very low, continued forward to over front of orbit, where it is joined by parietal crests;
processes of premaxillaries moderate.
Carnivorous fishes of the tropical seas, chiefly in deep waters; mostly rose-colored in life.

a. Scales very small, 80 to 100 in lateral line; body oblong, its ﬁepth not half its length; preopercle with a flat spine;

dorsal and anal each with 12 t0 15 80fb TAYS. ...eoitiniiin e PRIACANTHUS, 76
aa. Scales large and very rough, 35 to 50 in lateral line; body ovate, its depth more than half its length; preopercle
without spines; dorsal and anal each with9to 1l soft rays ..c.ceevenenniainnaniiiaa.s +- PSEUDOPRIACANTHUS

Genus 76, PRIACANTHUS Cuvier.

Scales very small, 80 to 100 in lateral line; body oblong, more than twice as long as deep; pre-
opercle with a spine at angle; interorbital area externally transversely convex, cranium itself trans-
vergely concave, elevation being formed of flesh; a conspicuous foramen in interorbital area; lateral
line extending upward and backward from upper angle of gill-opening toward second dorsal spine,
below which it changes its course, following outline of back to end of dorsal fin, thence direct to middle
of caudal; anal fin rather long, its rays about 111, 14; dorsal rays about x, 13.

Specieg rather numerous, in the tropical seas.

a. Preopercular spine obsolete or nearly so; depth about equal to length of head; dorsal unspotted; dorsal rays x, 14;

5 T2 0 6 0 T T arenatus, 121
aa. Preopercular spine well developed; depth of body greater than length of head; dorsal spotted; dorsal rays X, 12 or
X, 13, DAl IIL, 18 OF 14 ¢ oenrieiricaeinnriaesasnrcaasiocsansaasenssosnsosansssasanananasenseesaresons cruentatus, 122

121. Priacanthus arenatus (Cuvier & Valenciennes). “ZToro'’; *“‘Comico’’; Catalufa.
(PLATE 16.)

Head 3.25; depth 2.8; eye 2.7; snout 3; maxillary 2; mandible 1.6; interorbital 4.6; D, x, 14,
rarely 13; A. 111, 15, rarely 16; pectoral 1.9; ventral 1.1; caudal 1.2; scales about 94.

Body oblong-ovate, compressed, covered with small, very firm, and slightly ctenoid scales; head
almost entirely scaled; eye very large; mouth extremely oblique; lower jaw strong and prominent;
maxillary very broad posteriorly, reaching slightly beyond front of eye; opercle and angle of pre-
opercle each with a weak flat spine; dorsal spines slightly roughened; caudal slightly lunate.

Color in life: Body and fins nearly everywhere bright-red, ventrals and caudal deepest; base of
pectoral yellow; ventral spine pale-blue, rays black-tipped, most of membrane dusky; soft dorsal and
anal with a few small dusky spots, and faintly edged with dark; caudal distinctly dark-edged; upper
edge of caudal peduncle dugky; a series of about 12 indistinct dark round blotches along and just above
lateral line; inside of mouth red behind; iris chiefly bright-red, a narrow yellow circle about pupil.

This fish occurs in the tropical Atlantic south to Brazil, occasionally northward in the Gulf Stream
to Newport and Woods Hole; also known from Jamaica, Key West, and Madeira; probably common
about Porto Rico, Our collection contains six examples, 6 to 12 inches long, from Aguadilla, Mayaguez,
and Arroyo. It does not usually exceed a foot or 15 inches in length, but is a food-fish of some
importance. Its flesh is firm and flaky and of good flavor. Nothing is known as to its game qualities.
The brilliant red color and large eye make this a very striking fish.

Catalufa, Parra, Dif. Piezas Hist. Nat., pl. 20,1787, Havana. ’
Mucan{h:slzgingégg Cuvier & Valenciennes, Hist. Nat, Poiss., ITI, 97, 1829, Brazil and Atlantic; Jordan & Evermann,

Priacanthus fulgens Lowe, Trans. Zool. Soc. Lond., IT, 1839, 174, Madeira,
Priacanthus catalyfa Poey, Proc. Ac, Nat, Sci, Phila, 1863, 182, Havana.
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122. Priacanthus cruentatus (Lacépede). ““Ojon’’; Catalufa; *‘Ojudo’; Big-eye.

Head 3; depth 2.5; eye 2.6; snout 3.2; maxillary 2; mandible 1.8; interorbital 3.7; D. x, 13;
A. 111, 14; pectoral 1.8; ventral 1.4; candal 1.2; scales about 90. Body deeper than in P, arenatus, and
preopercular spine stronger, curved, and serrate.

Color in life: Body silvery, washed with rosy; back with five or six rosy, saddle-like blotehes
extending on sides to below lateral line; under parts rosy; vertical fing with pale bases, brighter out-
wardly; caudal black-edged; pectoral and ventral rosy, ventral black-tipped.

This fish ranges from the West Indies to St. Helena and the Canaries, and is known from Cuba,
Jamaica, and Porto Rico, but not yet recorded from the United States. Probably not commeon in
Porto Rico. Our collection contains but a single specimen, 8 inches long, obtained in the San Juan
market, though others were seen. It reaches a length of a foot or more, and is a good food-fish,
common in the Havana market.

Labrus cruentatus Lacépéde, Hist. Nat. Poiss,, 111, 522, 1800, Martinique.
Priacanthus cepedianus Desmarest, Prem, Dée, Ichthy., 9, pl. 1, 1823, Havana; Poey, Fauna Puerto-Riqueiia, 822, 1881

Stahl, 1. c., 76 and 162, 1883.
Priacanthus cruentatus, Stahl, 1, c., 76 and 162, 1883; Jordan & Evermann, 1, c., 1288, 1896,

Family XLIV LUTIANIDZ. The Snappers.

Body oblong or more or less elevated, covered with moderate-sized adherent scales, which are
more or lesy strongly ctenoid or almost cycloid. Lateral line well developed, concurrent with back,
not extending on caudal fin. - Head large, crests on skull usually largely developed. No suborbital
stay; mouth moderate or large, usually terminal, low, and horizontal. Premaxillaries moderately
protractile, their spines not extending to occiput; maxillary long, without supplemental bone, for
most of its length slipping under edge of preorbital, which forms a more or less distinet sheath, its
form essentially as in the Serranidiw; teeth various, unequal, and sharp, never ineisor-like, some of
them sometimes molar; vomer and palatines usually with villiform teeth, these sometimes molar,
Bometimes very small, sometimes wanting; lower pharyngeals separate; gills 4, a slit behind fourth;
pseudobranchise large; gillrakers moderate or long, slender; gill-membranes separate, free from isth-
mus. Preopercle serrate or entire; opercles without spines; sides of head usually scaly. Dorsal fin
single, continuous, or deeply notched, sometimes divided into two fins, spines usually strong, depressible
in a groove, heteracanthous, that is, alternating, one stronger on right side, other on left; spines 10
to 12 in number. Anal fin similar to soft dorsal and with 8 spines; ventral fins thoracic, the rays 1, 5,
with a more or less distinct scale-like appendage at base; caudal fin usually more or less concave
behind. Air-bladder present, usually simple. Intestinal canal short. Pyloric cmca few. Vertebre
usually 10 - 14=24. No distinct tubercles from cranium for articulation of epipharyngeal bones;
enlarged apophyses for articulation of palatine and preorbital bones; anterior 4 vertebrse without
parapophyses.

The ILutianidze comprise about 20 genera and some 250 species, chiefly inhabiting shores of warm
regions, all active, carnivorous, and voracious, and all valued as food. The group is closely related to
the Serranidz on the one hand and to the Hamulide on the other.

HOPLOPAGRINE:
a. Vomer with teeth.
b. Nostrils near together, placed ,)ust before eye, anterior not tubular; vomerine teeth villiform, the patch A, A, or
¢O-shaped; tecth in jaws all acute; no incisors or molars.
¢. Palatines with teeth; teeth in jaws strong, more or less unequal
LuTianiNg:

d. Interorbital area not flat nor.separated from oecipital region, median and lateral crests procurrent on it, anc
frontal narrowed forward; dorsal fin continuous, spines not separated by a notch from soft rays,

e. Prefontals with articular facets arising from diverging V-shaped ridges; basi-sphenoid with an anterior lobiform
extension; soft dorsal and anal scaly; dorsal spines 10 or 11 (in Amecrican species); tongue with teeth (at least
in adult examples).

J. Fronto-oceipital crest ceasing anteriorly far from front of frontal; prefrontal with posterior areas impressed, long,
and cribriform; no pterygoid tecth; caudal fin lunate or forked; gillrakers rather few, shortish.

¢. Top of head naked; an oblique band of scaleson uwh side of nape; parietal crest not confluent with fronto-oceip-
ital crest, either fading away anteriorly or rumung into ocular rim; preopercle with a shallow notch or
emargination only........ Ceeeveceessensonssansssananns erenraanean feeteceacterarectenceanceanaanan NEOMXNIS, 77
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Jf. Fronto-occipital crest continued forward along top of head to nearly opposite nostrils; prefrontals with posterior
area short, excavated above and in front.

h. Gillrakers long and numerous, about 25; anal rather high, its rays 111, 9; pterygoid teeth present (in the adult) in
a narrow band; caudal'fin very deeply fOrKed. ... ... een ettt e e ieeeia e, OCYURUS, 78

ee, Prefrontals with articular facets developed from simple tubercles and not V-shaped; basi-sphenoid not lobigerous;
canines small; soft rays of dorsal 10 or 11. : .

i. Prefrontals with posterior areas cribriform; pterygoids with a broad patch of teeth (in adult); hyoid bones and
tongue with teeth: canines very small or obsolete; dorsal spines 12 (or 13); soft dorsal and anal somewhat
scaled; top of head scaled to before middle of eye; gillrakers numerous..................... RHOMBOPLITES, 79

#i. Prefrontals with posterior areas solid and somewhat tumid; pterygoids, hyoid bone, and tongue toothless; dorsal
spines 10: soft dorsal and anal scaleless ‘ApsILus

ETELINE:
dd. Interorbital area flat, separated by a transverse line of demarcation from occipital, by which median as well as

lateral crests are limited; frontals wide in front; tongue and pterygoids toothless; soft rays of dorsal 10 or 11.

4. Dorsal fin continuous; frontals not cavernous; supraorbital margin crenate; pterotic region much swollen outward
and with bones thin and polished; preorbital moderate; frontals behind with funnel-shaped foramina; soft
dorsal and anal scaleless; last rays of dorsal and anal produced..........c..ciieiaanen edecensemcancanan APRION

4j. Dorsal nearly or quite divided into two fins by a deep notch; eye very large; preorbital very narrow.

%. Frontals not cavernous, simply normally perforate; supraorbital margins crenate; prefrontals behind, with funnel-
shaped foramina; head naked above and on snout; soft dorsal and anal naked; peritoneum and lining of gill-
cavity pale; caudal deeply forked; cOlOr CrIMSOM . vveieeiiiiii it iiiiiiianecnenaaranaas ETELIS, 80

kk. Frontals cavernous (like those of Scimnoids), with longitudinal, osseous bars, leaving interspaces in front of
transverse ridge and on each side near front; supraorbital margins smooth; prefrontals behind with simple

- foramina for olfactory nerv.s; head scaly above and on jaws and snout; soft dorsal and anal scaly at base; peri-
toneum and lining of gill-cavity black; caudal lunate. Deep-waterspecies, blackish-purple in color... VERILUS

DENTICINE:
aa. Vomer and palatines toothless; one or both jaws with strong canines; no molars; preopercle entire; dorsal

continuous.
1. Dorsal spines 10; scales large, 50 in lateral line, those on check in 3 rows; mouth moderate, jaws subequal; fins

usually with fillaments «.....een oot iiiiiiieceaans feteieseierieieeaaeaneas NEMIPTERUS
Genus 77. NEOMZENIS Girard. Snappers.

Body oblong, compressed, back somewhat elevated; head long, naked above, except for a broad
oblique band of scales at nape; nostrils normally close together, neither with a tube; mouth large, jaws
with bands of villiform teeth, besides which is usually an outer series of larger teeth in each jaw, and
2 to 4 stronger teeth or canines in front of upper jaw; vomer with villiform teeth; villiform teeth on
palatines; usually one or more patches of teeth on tongue in the adult; no molar teeth; no teeth on
pterygoids; preopercle without notch or with a shallow emargination; posterior limb of preopercle
finely serrate; gillrakers rather few, shortish; soft rays of dorsal and anal scaly at base; dorsal spinss
10 (rarely 11), continuous with soft rays; caudal lunate or forked; anal rays 7 to 9. Interorbital area
not flat nor separated from occipital region, median and lateral crests procurrent on it, and frontal
narrowed forward; fronto-occipital crest ceasing anteriorly far from front of frontal, usually behind
eye; prefrontal with posterior areas impressed, long and cribriform; parietal crest not confluent with
orbital rim, but nearly or quite joined anteriorly to fronto-occipital crest (in species examined);
prefrontals with articular facets ariging from diverging V-shaped ridges; basisphenoid with an anterior
lobiform extension. Vertebre 10 4 14 =24.

We follow Jordan & Evermann in separating the American pargos or snappers from the Old World
genus Lutianus on the following characters, distinctive so far as known: Parietal crest usually confluent
anteriorly with orbital rim, never joined anteriorly to fronto-occipital crest; top of head naked; a more
or less isolated band of scales extending obliquely on each side of nape; notch on preopercle for recep-
tion of knob of interopercle shallow and broad, sometimes obsolete, otherwise essentially as in Tutianus.

Species very numerous, American; active predatory fishes, highly valued as food.

Among the food-fishes of Key West and the West Indies no fewer than 15 species belong to this
genus, while on our Pacific coast are at least 5 more species, and all of them are excellent for food.
Most of the species reach a good size and are objects of important fisheries.

a. Soft dorsal normally with 14 rays, rarely with 13.

b. Anal fin rounded, its middle rays less than half length of head; no black lateral spot.

¢. Developed gillrakers 7 to 9, usually with few rudiments, if any; preorbital deep; caudal lunate. Shallow-water
species, olivaceous in color, more or less marked by crossbands when young, often with a blue streak along
preorbital.

d. Vomerine teeth forming a A or A\ shaped patch, backward prolongation on median line very short or wanting;
seales above lateral line in oblique series, which are not throughout parallel with it; body comparatively
clongate, depth 3 to 3.5 in length, upper and lower canines very strong, lower considerably stronger than in
other species; mouth very large; vertical fins dusky; size very large. .
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Maxillary 2.29 in head; preorbital 4.75 in head; maxillary reaching past middle of eye, about 2.33 in head; usually a
black spot or shade at base of pectoral; head 2.75; depth 3; D.x,14; A.111,8; scales 7-50-12..... cyanopterus, 123

Vomerine teeth forming an anchor-shaped patch, with a distinet backward prolongation on median line; second
anal spine little, if any, shorter than third: upper canines strong, lower moderate ‘or small,

Seales above lateral line arranged in series which are not throughout parallel with lateral line, being oblique and
irregular, at least below second dorsal,

. Body comparatively elongate, depth 2.75 to 3 in length; mouth large, maxillary 2.5 in head; scales 7 in an oblique

series between dorsal and lateral line; pectoral short, not two-thirds length of head; soft dorsal, anal, and
caudal blackish, tinged with wine-color, always becoming dusky inspirits..........o.ociiiiaeiaaoa. griseus, 124

Body comparatively deep, depth about 2.6in length; snout long and pointed; mouth rather small, maxillary about
3 in head; pectoral long, more than two-thirds length of head; soft dorsal, anal, and caudal orange or yellow,
becoming pale in spirits. :

. Scales moderate, about 9 in an oblique series from first dorsal to lateral line, about 55 vertical series above lateral

line between gill-opening and base of caudal; lateral line with more than 46 pores; a whitish area below eye;
blue streak along suborbital region usually not disapnearing with age; scales8-56-15........ccccavuuee. Jjocu, 125
Scales unusually large, 5 or 6 in an oblique series from first dorsal to lateralline, about45 vertical seriesabovelateral
line between gill-opening and base of caudal; lateral line with fewer than 40 pores; blue streak on suborbital
region not permanent; scales 6-44-18. .. ... i it eancea e apodus, 126
Developed gillrakers more numerous, about 10, with several rudiments before them (in N. buccanella; not examined
in N. lutjanoides).

i. Caudal deeply forked; mouth small, maxillary reaching posterior nostril; preopercle slightly notched, little

serrate; canines strong; tongue with teeth; soft dorsal and anal rounded; pectoral pointed, 4.5 in total length.
Color brownish-green, with 6 brown crossbands; a broad greenish stripe from opercle to base of caudal. D. x,
14 AL TIL, 8 o iiniiaecannnecesasasenatasmesesanasnrasoassnsanssssesessesoanassonansnnnsosnsonenncsssnsan lutjanoides

i. Caudal moderately forked; mouth large, maxillary reaching anterior edge of eye, 2.6 in head; preopercle serrate,

serrae strong on angle; canines mediura; vomerine teeth in an anchor-shaped patch; eye large; the base and
axil of pectoral with a jet-black blotch; scales moderate, about 8 oblique series from the lateral line to first
dorsal spine, about 63 vertical rows above lateral line; second anal spine long, about 2.66 in head. Color
crimson; caudal peduncle and caudal fin largely yellow; iris orange-red; no lateral blotch, Head 2.5; depth
2.8; D. X, 14; A, 111, 8; scales 8-63-15._............. e aBeeasatear s ena i tanaantaner aanenaanr e buccanella

Anal fin angulated, its median rays produced, longest in adult, at least half head; body rather robust; upper canines
rather long; lower small, Color more or less red, young with a black lateral blotch.

. Secales above lateral line arranged in series, which are not throughout parallel with it; side with a black blotch,

which usually disappears with age; anal fin bright red.

. Teeth on vomer in an anchor-shaped patch, with o median backward prolongation; lingual teeth well developed;

maxillary reaching edge of pupil, 2.5 in head; caudal edged with black,

. Iris golden-yellow in life. Scales rather small, 9-72-10, about 50 pores in lateral line; body rather slender, depth 2.5

in length; second anal spine about 3.6 in head; gillrakers 9 below angle; eye large, 4.75 in head in adult;

preorbital 6.75 in head. Color bright rose-red, with golden streaks..........ccooiiiiiiiiiiiiiiaa. vivanus, 127
Irig rose-red. Scales rather large,8-60-14; body robust, depth 2.6 in length; second anal spine about 4 in head;
gillrakers about 8 below angle. Color rose-red, nearly uniform; size large............o......ooooia.l. aya, 128

:k. Teeth in vomer in a A-shaped patch, without distinet prolongation on median line; lingual teeth very few or none;

maxillary reaching edge of eye, 2.7 head ..o oo iiiii it ceaanaaanaas analis, 129

. Soft dorsal with 12 rays (rarely 13); body oblong, the back not greatly elevated; upper canines moderate, lower

small or obsolete; scales above lateral line in very oblique series; anal fin low, its outline rounded.

. Mouth moderate; maxillary 2.6 to 2.75 in head.
. Caudal not deeply forked; gillrakers rather few (8 or 9 besides rudiments).
. Pectoral short, 1.66 in head; teeth on vomer in an anchor-shaped patch. Color olivaceous, no black lateral bloteh;

lower jaw included. Head 2.75; depth 8; D. x,12; A.11L, 8; scales 8-51-X. (Hybrid, griscus + synagris #).
: brachypterus

. Pectoral long, more than two-thirds length of head; color chiefly red; a large black lateral blotch; lower jaw

slightly projecting.

. Vomer with teeth in a A or A\ shaped patch, the prolongation on median line short.
. Eye large, 4.75 in head; back greatly elevated; pectoral long,1.25 in head

megalophthalmaus, 130
Eye smaller, 5 in head; back less elevated; pectoral shorter,l.oin head.............oooii i, synagris, 181
Caudal deeply forked; gillrakers rather numerous, about 10 on lower part of anterior arch; teeth on vomer in an
anchor-shaped patch; body rather clongate, compressed; lower jaw projecting or not; eye small; scales small;
lateral line with about 50 pores; anal spines graduated. Colorreddish, with horizontal yellow streaks; no black
Interal blotech. Head 8; depth 8; D. X, 18; A.1iI, 9; scales 9-58-15.....vuiiivnniccaanna, eeeeaneinenanas ambiguus
Mouth large; maxillary 2.4 in head; teeth on vomer in an anchor-shaped patch. -. mahogoni, 182

123. Neomenis cyanopterus (Cuvier & Valenciennes). Cubera.

Head 2.75; depth 3; eye rather small, 5.66 in head; D. x, 14; A.11,8; scales (6) 7-50-12, 50 pores.
Body elongate, rather robust, back little elevated; profile from snout to nape nearly straight; snout
long, thick, rather acute in profile, 3 in head; interorbital space flattish or gently convex, 6.25 in head;
occipital keel low; preorbital broad, 4.66 in head; mouth very large; maxillary reaching middie of eye,
2.33 in head. Canine teeth larger than in any other of the genus, especially those in lower jaw; upper
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jaw with a narrow band of villiform teeth, outside of which is a series of strong, sharp teeth; 4 canines
in front, 2 of them very long and strong, their length two-thirds diameter of eye; lower jaw with 5 or 6
very strong canine-like téeth on each side, largest little smaller than canines of upper jaw; afew villiform
teeth in front of jaw; tongue with a large oblanceolate patch of teeth, pointed behind, its length about
twice its greatest width; vomer with a A-shaped patch of teeth, usually without backward prolongation
on median line, but sometimes with a short median prolongation (\ -shaped), its length always less
than width of patch in front; pterygoid and hyoid bones without teeth. Gillrakers rather short and
thick, about one-third length of diameter of eye, about 8 on lower arch; no rudiments. Preopercle with
posterior margin nearly vertical, emargination broad and shallow, the edge finely serrate above, teeth
coarser just above angle, lower limb almost entire. . Scales rather large, loosely attached; cheek with
about 8 rows, 1 row on interopercle, 1 row on subopercle, and about 7 on opercle; temporal region
with about 2 rows of large scales; tubes of lateral line simple; base of soft dorsal and anal scaly. Dorsal
spines rather strong, outline of fin gently convex, fourth spine longest, 3.25 in head; tenth spine, 6 in
head; anal spines strong, second spine stronger, slightly shorter tham third, which is 5 in head; caudal
little forked; pectoral about 1.4 in head.

Color, dusky-gray, paler below, belly sometimes tinged with reddish; membranes of dorsal, anal,
and caudal grayish-black, anal and soft dorsal especially blackish; ventrals blackish at tip; pectoml
plain olivaceous, base and inner margin dusky; head dusky above, without markings.

This fish attains a length of 2 to 4 feet; the specimen described (from Cuba) measured 17} inches.
It is found in the West Indies and south to Brazil, and is rather common. It is a large, coarse fish,
regarded as unwholesome by fishermen, but probably without sufficient cause. It is recorded by
Cuvier & Valenciennes and by Poey from Porto Rico; not seen there by us.

Mesoprion cyanopterus Cuvier & Valenciennes, Hist. Nat. Poiss,, II, 472, 1828, Brazil.
? Mesoprion pargus Cuvier & Valenciennes, Hist. Nat. Poiss., 11, 473, 1828, Porto Rico.
Lutjanus dentatus A. Duméril, in Vaillant & Bocourt, Miss. Sci. au Mex., 125, 1881, Brazil.

Lutjanus pargus, Poey, Fauna Puerto-Riquefia, 320, 1881.
Neomanis cyanopterus, Jordan & Evermann, 1. c., 1254, 1898,

124. Neomsenis griseus (Linneus). Gray Snapper; Mangrove Snapper; Cabellerote; ** Parge Prieto.”’
(PLATE 17.)

Head 2.75; depth 2.87 to 8.25; D. x, 14; A. 1, 8; scales (6) 7-50-12, 47 pores. Body com-
paratively elongate, back not strongly compressed, little elevated; profile almost straight from snout
to nape, thence gently convex. Snout rather pointed, 3 in head. Eye rather small, 4.66 in head.
Interorbital space gently convex, 6 in head; occipital keel little prominent; preorbital rather broad,
5.5 to 6.5 in head. Mouth large; jaws subequal; maxillary reaching front of pupil, 2.6 in head;
upper jaw with a narrow band of villiform teeth, outside of which ig a single series of enlarged teeth;
4 canines in front of upper jaw, 2 of them quite large—one-third diameter of eye; lower jaw with a
very narrow band of villiform teeth in front of jaw only; outside of these a single row of teeth larger
than outer teeth of upper jaw, becoming canine-like in adult; tongue with an oval patch of teeth, its
width about half its length; vomer with an arrow-shaped patch of teeth, with backward prolongation
on median line,its length about twice its width in front. Gillrakers rather short and thick, their
length about one-third diameter of eyé, about 8 on lower arch, with no rudimentary ones before them.
Preopercle with its posterior margin nearly vertical, with rather broad and deep emargination; pre-
opercle finely serrate above, teeth coarser at angle. Scales comparatively large, rows in horizontal
series below lateral line, those above running parallel with lateral line until below soft dorsal, where
they become slightly irregular and oblique; 7 rows of scales on cheek; an embedded row on inter-
opercle; 1 row on subopercle, and 7 on opercle; temporal region with about 3 rows of large scales;
top of head, snout, and jaws naked; base of soft dorsal and anal scaly; tubes of lateral line branched.
Dorsal spines rather strong, the outline of fin gently convex; fourth spine longest, 2.5 in head, tenth
spine 4 in head; margin of soft dorsal rounded; ninth and tenth rays longest, 1.33 length of first, and
1.6 last ray, 2.5 in head; caudal emarginate, upper lobe longest, 1.33 length of middle rays, which are
1.75 in head; anal fin high, its margin slightly angulate, middle rays longest, 2 times length of last ray,
2.16 in head, first ray reaching almost to tip of last ray, when the fin is depressed; second anal spine
as long or slightly longer and stronger than third, 3.25 to 4 in head; ventrals 1.76 in head; pectoral
shortish, scarcely reaching vent, 1.57 in head.
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Color in life: Very dark green above, middle part of each scale brassy-black, its edge broadly
pearly-whitish; below lateral line the duskiness of middle of scale passes into brassy, and below into
bright coppery, belly and lower parts of head being more or less distinctly bright coppery-red; lower jaw
grayish; no blue stripe below eye, except in very young; top of head blackish-olive; dorsal blackish,
ity margin darker and tinged with maroon-red; soft dorsal dusky, anteriorly slightly edged with whitish;
caudal violaceous or maroon-black; anal wine-color, edged with whitish; pectoral pale flesh-color;
ventrals whitish, faintly marked with reddish. Young with a blackish band from snout through eye
to nape, very distinct in life; a blue streak below eye; spinous dorsal with a dark maroon-colored
band along edge. An example, 10.5 inches long, from the San Juan market, was brownish-red on body;
blue suborbital streak quite distinct and continuous; two blue streaks below and forward from eye, only
one on right side; apparently a deep-water example. Fishes from deep water are much redder than
those taken near shore. In no case is the caudal yellowish or of any pale shade.

The above description chiefly from a specimen 11 inches long from Key West but verified on
specimens from Porto Rico. The variations in proportional measurements are not great.

Found in the West Indies and ranging from New Jersey to Brazil; very common along our South
Atlantic and Gulf coasts, occasionally straying northward as far as New Jersey, being the northernmost
in its range of any member of the genus in the Atlantic; everywhere generally known as gray snapper.
In Florida and the Bahamas, where the coasts are lined by mangrove bushes, among which the young
of this species abound, the name mangrove snapper comes into use. It inhabits water of varying depths,
large specimens being often found near the shore, while others may be taken in waters of considerable
depth in company with Neomzanis aya. These latter individuals are much redder than those found in
shoal water; their general color is paler and the body is a trifle less elongate; such correspond to the
form named Lutjanus stearnsi.

All the snappers are game-fishes of considerable importance, and the gray snapper is one of the
best. Itsabundance and wide distribution, the ease with which it can be found at all seasons, together
with the readiness and vigor with which it takes the hook and the fairly good fight which it makes,
should cause this fish to be much sought after by anglers who visit our southern and tropical waters.

In Indian River, Florida, the mangrove snapper is regarded as a very good food-fish and is of
congiderable commercial importance, its average weight being about 2 pounds, the maximum about
6 or 7 pounds. At Key West, where it is the most abundant of the snappers, it attains a length of 3
feet and a weight of 18 pounds, though the average of those caught is 5 pounds or less. Here it is
usually called gray snapper and is regarded as a warm-water fish, being most plentiful in ghallow
water in summer, but retiring to deeper water during winter, and always running in schools; it is said
to spawn in July and August, usually on the shoals, the eggs being nonadhesive and separating from
each other at spawning; it is caught with hook and line, sardines and pilchard being the usual bait.

About Porio Rico this is an important food-fish and is known as ‘“pargo prieto.”’” Specimens
are in the collection from San Juan market, Puerto Real, Arroyo, and Isabel Segunda, and one from
San Geronimo. It was one of the most common species in the San Juan market and was seen in all
the other markets of the island. The largest seen weighed about 6 pounds.

Turdus pinnis branchialibus carcns (mangrove snapper), Catesby, Hist. Carolina, pl. 9, 17&3, Bahamas.
Cabalierote, Parra, Deser., Dif. Piezag, Hist. Nat., pl. 25, fig. 1, 1787, Havana,

TLabrus griseus Linngweus, Syst. Nat., ed. X, 283,1758, Bahamas; after Catesby.

Sparus tetracanthus Bloeh, Ichthyol,, pl. 279,1791, Martinique; on o drawing by lumier.

Anthias caballerote Bloch & Schneider, Syst. Ichth., 310,1801, Cuba; after Parra.

Bodianus vivanet Lacépide, Hist. Nat. Poiss., IV, pl. 4, fig, 3,1803, Martinique; on a drawing By Plumier,
Mesoprion griscus Cuvier & Valenciennes, Hist. Nat. Poiss., IT, 469, 1828, Santo Domingo; not after Linneeus,
Lobotes emarginatus Baird & Girard, 9th Smith. Rept. 1855, 332, Beesley Point, N.J.

Lutjanus stearnsi Goode & Bean, Proc. U, 8. N. M. 1878, 179, Pensacola, Fla.
Neomamis griseus, Jordan & Evermann, 1. ¢., 1256, 1898,

125. Neomseenis jocu (Bloch & Schneider). ¢ Pargo Colorado”; Dog Snapper; Jocit.
(PLATE 18.) .
Head 2.57; depth 2.57; eye 4.75; snout 2.6; maxillary 2.57; mandible 5; interorbital 5.5; D. x,
13; A. mi, 8; scales 8-50-16, about 45 pores. Body comparatively deep and compressed, back elevated;

profile steep and almost straight from snout to nape, thence little convex; snout rather long and
pointed; eye moderate; interorbital space narrow, gently convex; occipital keel moderate; preorbital

N
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broad, 4.33 in head; mouth rather large, jaws subequal; maxillary reaching front of orbit; upper jaw
with a narrow band of villiform teeth, outside of which is a single series of larger teeth; 4 canines in
front of upper jaw, 2 of them very large, almost equaling in length diameter of pupil; lower jaw with
a narrow villiform band in front only, and a series of larger teeth outside, largest on side of jaw almost
canine-like; tongue with a single large oval patch of teeth, its length more than twice its width; teeth
on vomer forming a broadly arrow-shaped patch with backward prolongation on median line twice
length of width of anterior part. Gillrakers rather short and thick, longest about one-fourth diameter
of eye, about 9 on lower part of arch, with no rudiments in front of them. Preopercle with its posterior
margin slanting obliquely downward and forward, emargination very broad and shallow; preopercle
finely serrate above, teeth coarser at angle, which is not salient. Scales moderate, smaller than in
N. griseus or N. apodus, in nearly horizontal geries below, and obliguely upward and backward above
lateral line; about 7 or 8 rows of scales on cheek; 1 row on interopercle, 1 on subopercle, and 7 on
opercle; about 3 rows of large scales on temporal region; top of head, snout, and jaws naked; tubes of
lateral line branched; bases of soft dorsal and anal scaly; dorsal spines rather strong, outline of fin
evenly curved, fourth and fifth spines longest, 2.6 in head; tenth spine 4 in head; margin of soft dorsal
convex, middle rays longest, 2.83 in head; caudal little forked, upper lobe longest, 1.4 length of middle
rays, 1.6 in head; margin of anal well rounded, middle rays about iwice length of last ray; first ray
reaching nearly to tip of last ray when fin is depressed; pectoral slightly falcate, reaching almost to
front of anal, 1.33 in head; anal spines strong, second rather longest and strongest, not always reaching
past tip of third, 3.4 in head.

Color cf adult in’ life: Olivaceous above, paler below, much flushed, so that the general hue is
everywhere coppery-red; sides of body with numerous narrow crossbars, rather faint, the light and
dark of about equal width, or the pale narrower; scales of upper parts mesially bronzed; head coppery;
especially above; broad whitish area from eye to angle of mouth, becoming rosy in spirits; an irregular
linc of small round or oblong spots below the cye, from snout to angle of opercle; soft fins all plain
light brick-red, anal somewhat orange, caudal more or less yellowish; spinous dorsal with a light
orange band at base and edge, middle pearly; blue stripe below eye persisting longer than in any of the
other species which possess it. Young, in life: Greenish-olive, head and breast flushed with bright
coppery-red; base of each scale bright orange-yellow, this color more extensive than dark ground-color, -
g0 that the general hue cf body, especially below and posteriorly, is rich golden-yellow; dusky spot
on top of head; temporal region with a dusky shade; an undulating blue stripe below eye from snout to
angle of opercle; a similar fainter streak below it; pectoral pale-red or light-orange; ventrals orange;
other fing rich golden-yellow, front of anal and edge of spinous dorsal rich, clear, bright-orange.

The above description based upon specimens 10 and 12 inches long. The dog snapper bears
gome resemblance to the gray spapper, but is not guite so trim a fish, as may be seen by comparing
plates 17 and 18. The body color is similar, but the fins are colored very differently.

This excellent food-fish is known from the West Indies south to Bahia and north to Florida
Keys, occasionally straying north in the Gulf Stream to Woods Hole. It attains a weight of about 20
pounds, though the individuals usually seen are much smaller. At Key West it occurs in greatest
numbers during fall and winter, but is not very common at any time; nor does it seem to be abundant
in Porto Rico. A good many were seen in the market at San Juan where four, from 10 to 15 inches
long, were obtained. Specimens were secured also at Palo Seco and Vieques Island. Our notes make
no mention of it as having been seen elsewhere about the island.

Jocu, Parra, Descr. Dif. Piezas, Hist, Nat., I, pl. 25, fig. 2, 1787, Cuba.
Anthias jocu Bloch & Schneider, Syst. Ichth., 310, 1801, Cuba; after Purra.

Mesoprion litura Cuvier & Valenciennes Hist, Nat. Poiss., II, 467, 1828, Cayenne; St. Thomas,
Neomaenis jocii, Jordan & Evermann, 1. c., 1257, 1898.

126. Neomeenis apodus (Walbaum). * Pargo Amarilla’’; Schoolmaster; Caji.
(PLATE 19.)

Head 2.5; depth 2.83; eye 4.833; snout 2.67; maxillary 2.67; interorbital 4.83: preorbital 4.83;
D. x, 14; A. 1, 8; scales 542 to 45-13, about 36 pores. Body comparatively deep, moderately
compressed, back considerably elevated; profile almost straight from snout to nape, nuchal region
rather convex; snout unusually long and pointed, its outline before eye a little depressed, ity length
2.71 in head; eye moderate, 4.33 in head; interorbital space flattish or gently convex. 6.5 in head;
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mouth large, maxillary reaching front of orbit, 2.6 in head; upper jaw with a narrow band of villiform
teeth, outside of which is a single series of larger teeth; 4 canines in front of upper jaw, one of them
on each side very large, almost as long as pupil; lower jaw with a narrow villiform band in front only,
and an enlarged series outside, these largest on side of jaw, where some of them are somewhat canine-
like; tongue with a single large oval patch of teeth, its length more than twice its width; teeth on
vomer forming an arrow-shaped patch with backward prolongation on median line, length of which
is twice the width of arrow-patch in front. Gillrakers rather short and thick, longest about one-third
diameter of eye, about 9 on lower part of arch. Preopercle with its posterior margin directed somewhat
obliquely forward, usually'very weakly emarginate, finely serrate above, almost entire at angle. Scales
large, decidedly larger than in N. jocu; series below lateral line almost horizontal; those above in rows
parallel with lateral line, these becoming more or less irregular posteriorly and extending upward and
backward below soft dorsal; about 7 rows of scales on cheek, 1 row on interopercle, 1 on subopercle,
and 7 on opercle; temporal region with a few large scales in about 2 rows; base of soft dorsal and anal
scaly; tubes of lateral line each with 4 or 5 branches. Dorsal spines strong, outline of fin not greatly
convex, fourth spine longest, 2.66 in head, tenth spine 4 in head; margin of soft dorsal well rounded,
middle rays longest, twice length of last, 2.756 in head; caudal not deeply forked, upper lobe longer,
L5 length of middle rays, which are 2 in head; margin of anal well rounded, its middle rays twice
length of last, 2.8 in head, first ray reaching about to middle of last when fin is depressed; anal spines
strong, second longer than third, 8.33 in head; ventrals 2 in head; pectoral reaching to front of anal,
1.33 in head. .

Color of young in lif>: Greenish, with about eight very narrow vertical paler bars on body; scales
of lower part of side with central orange spots, forming faint streaks along rows of scales; belly pearly;
head greenish; a blackish streak from snout through eye to nape; a narrow, sharply defined blue
stripe below eye from snout to angle of opercle; no lateral spot; spinous dorsal edged with orange;
ventrals, anal, and caudal pale orange-yellow; pectoral paler. Adult examples differ from the young
in the vertical bars being fainter or obsolete, and in the absence, usually, of blue stripe below eye and
dark stripe on temporal region; soft dorsal, anal, and caundal always yellow, of varying intensity, and
the edge of spinous dorsal orange, not dusky; the whitish area below eye, very constant in N. jocu, is
wanting in N. apodus.

A specimen, 9 inches long, from Ar royo, had the following colors: Upper parts reddish or purplish
and Lrownish, with some yellow or brassy tints; lower sides and belly purplish-rosy; cheek pale-rosy;
. top of head dark-rosy; lower jaw white; fing all rich orange or gamboge-yellow, a triangle at tip of
cach dorsal membrane very rich; ventral rays whiter than membranes; side with about 12 faint brassy
lines running backward and somewhat upward; inside of mouth pale.

The schoolmaster is one of the most richly colored of the snappers, and is, withal, a very interest-
ing and attractive fish. Itis known from the West Indies, south to Bahia and north to southern
Florida, sometimes straying northward in the Gulf Stream to Woods Hole; known from Indian River
and Key West, but not common at either place. It isone of the most abundant of the snappers
occurring in Porto Rico. Numerous specimens are in the collection from San Juan, Palo Seco, Puerto
Real, Ensenada del Boqueron, Ponce, Arroyo, Hucares, Vieques, and Culebra. It is evidently one of
the most valued food-fishes of the island. None seen about Porto Rico would exceed a pound in
weight, At Key West it is sald to reach a weight of 7 or 8 pounds, though the average of those
caught on the reefs does not exceed 8 pounds, while those caught in the ““bay”’ do not often weigh
more than one-third of a pound. It is said to take the hook readily and with considerable vigor.

! Perca marina pinnis branchialibus carens (Schoolmaster), Catesby, Hist. Carolina, etc., tab. 41, 1743, Bahamas; figure
very poor, the pectoral fins omitted.

Cuxis, Parra, Descr, Dif, Piczas, Hist. Nat., pl. §, fig. 2, 1787, Havana,

! Perca apoda (** Forster, Catal. of Anim., MS., 21, 1774; printed 1844), Walbaum, Artedi I’m,ium, 351, 1792, Buliawmas;
based on the schoolmaster of Catesby

Sparus caxis Bloch & Schneider, Ichthyol., 284, 1801, Havana; after Parra,

Bodianus striatus Bloch & Schneider, Syst. Ichth,, 835, pl. 65, 1801, West Indies; misprinted alboatrlatus, b. 237; called
B. fasciatus on plate.

Luljanus acutirostris Desmarest, Prem. Dée. Ichthyol., 12, pl. 8, 1823, Cuba.

Mesoprion cynodon Cuvier & Valenciennes, Hist. Nat. Poiss., 11, 465, 1828, Martinique; Santo Domingo.

Mesoprion linca Cuvier & Valenciennes, Hist. Nat. Poiss., 11, 468, 1828, Cuba; Santo.Domingo.

Mesoprion flavescens Cuvier & Valenciennes, Hist. Nat. Poiss,, IT, 472, 1828, Martinique,

Neomaenis apodus, Jordan & Evermann, 1. c., 1258, 1898,
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127. Neomeenis aya -(Bloch). Red Snapper; Pargo Colorado; Pargo Guachinango ; Acara Aya.
(PLaTE 20.)

Head 2.6; depth 2.6; D. x, 14; A. 11, 9; scales (7) 8-60-15, pores 46. Body rather deep,
moderately compressed, back well elevated, profile steep, and almost straight from snout to nape.
Snout rather pointed, 2.8 in head; eye moderate, 5.5 in head (larger in young). Interorbital space
angulate or strongly convex, 5 in head; occipital keel strong; preorbital rather broad, 5 in head;
mouth rather large, maxillary reaching front of orbit, 2.5 in head; upper jaw with a narrow band of
villiform teeth, outside of which is a row of larger but comparatively small teeth; 4 canines in front,
2 (sometimes duplicate) of them larger, their length about one-third diameter of eye; lower jaw with
a single row of rather small teeth, usually largest on side of jaw, where some of them are almost
canine-like; within these is a very narrow band of villiform teeth in front of jaw only; tongue with a
broad oval patch of teeth, scarcely twice as broad as long; in front of this patch is a small, irregular
patch; vomer with a broadly arrow-shaped patch, with a rather short backward prolongation on
median line, its length about equaling width of patch in front. Gillrakers moderate, their length
about half diameter of eye, 8 on lower arch. Preopercle with its posterior margin about vertical, its
emargination deep, its edge rather finely serrate above, coarser at angle, dentate on lower border.
Scales rather large, rows horizontal below lateral line, rows above running backward and upward;
6 rows of scales on cheek, 1 on interopercle, 1 on subopercle, and 7 on opercle; bases of goft dorsal
and anal scaly; pores of lateral line branched; temporal region with a broad band of scales, with a
few scattering ones below it; top of head, snout, and jaws naked. Dorsal spines rather strong, outline
of fin moderately convex, fourth and fifth spines longest, 2.8 in head; tenth spine about 4 in head;
margin of soft dorsal nearly straight, fin pointed behind; middle rays little longer than first ray, 1.5
length of last, 3 in head; caudal lunate, upper lobe scarcely longer than lower, its length 1.4 times
length of middle rays, which are 1.86 in head; margin of anal strongly angulate, middle rays reaching
nearly to base of candal, 2.5 length of last ray, 1.8 in head; first ray reaches about to middle of last
ray when fin is depressed; anal spines strong, second scarcely as long as third, 4 in head; ventrals,
1.8 in head; pectoral reaching to front of anal fin, 1.2 in head.

Color in life: Deep rose-red, paler on throat; bluish streaks along rows of scales, above becoming
fainter and disappearing with age; fins brick-red; dorsal bordered with orange, with narrow blackish
edge; caudal narrowly edged with blackish; eye red; a large blackish blotch above lateral line and below *
front rays of soft dorsal in the young, this spot usually disappearing with age; axil of pectoral dusky.

A specimen 21 inches long taken at Aguadilla, and from which plate 20 was made, showed in
life the colors faithfully portrayed by the artist. The following color notes were made upon this
specimen at the time: Back and side down to lateral line rich rosy, scales edged with paler; side below
lateral line and belly pale-rosy; a small black spot just above lateral line below second and third
dorsal rays; dorsal fins pale-rosy on basal half, tips of rays and spines pale-yellowish; caudal red,
lower lobe richest, upper yellowish on outer portion; anal rich-rosy on anterior outer part, rest of
fin paler; ventral rosy; pectoral pale-rosy; upper part of head rose-color, side paler; some irregular
blue lines or spots about eye; inside of mouth white. The general color of the Porto Rican red
snappers seems to be a decidedly paler red than that of Florida examples and the black spot on the
side appears to be more persistent. . Otherwise the colors are essentially the same.

Found from Long Island to Brazil on rocky banks in rather deep water, especially abundant in
the Gulf of Mexico, off Cape San Blas and about Yucatan, where the most important fisheries are
located; also abundant on the banks off eastern Florida and Georgia. About Porto Rico it is said to be
plentiful, though at the time of our visit it was seen only at Aguadilla, probably because the fishermen
of that place go out toward Mona Island and fish in deep water. It reaches a length of 2 to 3 feet and
a weight of 30-to 40 pounds, though the average weight of those caught on the Florida ‘‘Snapper
Banks” is much less. Adams and Kendall give the weight of those examined on the banks from the
Tortugas to the latitude of Charlotte Harbor at 5 to 20 pounds. "The largest seen by them was 32
inches long; one 30 inches long weighed 18 pounds.

The red snapper is the most valuable food-fish of the genus in the waters of the United States.
It is the object of the principal fishery of Pensacola, from which point it is shipped fresh to all important
cities in the United States as far north as Boston, Chicago, and Minneapolis and west to Omaha and
Denver, In Florida it is known everywhere as ‘‘red snapper,” or to the Spanish-speaking people as



THE FISHES OF PORTO RICO, 175
‘‘ pargo colorado.” In Havana it is known as ‘‘pargo guachinango,’’ or ‘“Mexican snapper,’’ because
it was brought to that city from the coast of Mexico. ¥n Porto Rico it is called ‘‘pargo colorado.”
The red snapper ig strictly carnivorous, feeding upon small fish, crabs, prawns, and mollusks. It
is caught only with hand lines and in 15 to 50 fathoms of water, As the fish are hauled up from these
considerable depths the rapid decrease in external pressure permits the air-bladder to expand and the
stomach is often forced out into the mouth of the fish and the stomach contents thrown out upon the
deck of the smack. Among the material thus ejected may frequently be seen specimens of small fish
or crustaceans still alive and only very slightly injured. In this way have been obtained the types of
several new fishes and good specimens of many rare species. The stomach of the specimen painted for
this report contained one Olivia shell and the partially digested body of a Trachurops crumenophthalmus.
There is considerable sport in catching the red snapper. The line used is the size of an

ordinary chalk-line; at its lower end is a sinker weighing about 3.5 pounds, consisting of a piece of
lead shaped like a frustum of a cone, with the lower end hollowed out and filled with a mixture
of lard and wax, for the purpose of determining the character of the bottom, as some of the sand,
coral, shells, mud, or whatever the bottom is composed of, will stick te the wax and be brought up
with it. On the line a few feet above the lead are attached two short lines, with hooks, not quite
long enough to reach the lead. These hooks are baited with pieces of meat, bone-fish, lady-fish, or
some other species. When a fish strikes, a quick jerk is given to fasten it and then the line is hauled
in hand over hand. The red snapper does not ordinarily make any fight, but comes up as a dead
weight until near the surface of the water, when, getting sight of the boat and fishermen, he becomes
frightened and begins darting to right and left in the most frantic manner. The sport then is very
exciting and, if the snapper be large, assistance may have to be called in order to finish the fight and
lift the fish on deck. It sometimes happens that a fish is gotten on each hook at the same time.

Acara aya Marcgrave, Hist. Brasil., 167, 168, 1648, Brazil.

Bodianus aya Bloch, Ichthyol., 227, 1790, Brazil; after Marcgrave.

Bodianus ruber Bloch & Schneider, Syst. Ichthy., 330, 1801, Brazil; based on Marcgrave.

Mesoprion campechanus Poey, Memorias, 11, 149, 1860, Campeche.

Lutjanus blackfordi Goode & Bean, Proc. U. 8. N, M., 1878, 176, Pensacola.
Neomenis aya, Jordan & Evermann, 1. ¢., 1264, 1898,

128. Neomeenis vivanus (Cuvier & Valenciennes). Pargo de lo Alto; Silk Snapper.

Head 2.75; depth 3; D. x, 14; A. 1, 8; scales (7) 8-72-17, 50 pores. Body rather slender, sub-
clliptical, back not greatly elevated; profile very slightly convex from snout to nape, thence more
arched; snout rather long and pointed, 3 in head; eye rather large, 4 in head; interorbital space slightly
convex, 4.8 in head, occipital keel not very prominent; preorbital rather broad, 5.8 in head; mouth
rather small; jaws subequal; maxillary reaching front of pupil, 2.5 in head; upper jaw with a narrow
band of villiform teeth, outside of which is a single series of well-developed teeth; 4 moderate canines in
front of jaw, the longest two about half diameter of pupil; lower jaw with a single series of rather large,
unequal teeth, inside of which isa very narrow band of villiform teeth in front of jaw only; tongue with
an oval patch of teeth, about twice as long as broad, in front of which is a roundish patch; no teeth on
hyoid bone; pterygoids toothless; vomer with a broadly arrow-shaped patch of teeth, with a backward
prolongation on median line somewhat longer than width of patch in front. Gillrakers slender,.
their length almost equal to half diameter of eye, about 11 developed below angle, in front of these
about 5 rudiments. Preopercle with posterior limb slanting slightly downward and forward, with a
broad and rather shallow emargination, its margin finely serrate above; coarser teeth at angle and on
lower limb; posterior nostril oval. Scales very small, rows running obliquely upward and backward
above lateral line, rows being alinost horizontal; 7 rows of scales on cheek, 2 rows on interopercle,
1.5 rows on subopercle, and about 8 on opercle; temporal region with 1 row of large scales, behind
which are smaller ones; top of head, snout, and jaws naked; bases of soft dorsal and anal scaly. Dorsal
8pines rather strong, outline of fin rather strongly convex and without deep emargination; fourth spine
longest, 2.4 in head; tenth, 3.4 in head; margin of soft dorsal straightish, rounded behind, ninth ray
longest, 1.83 length of first and two times last ray, 2.5 in head; caudal lunate, upper lobe slightly
longer than lower, its length 1.5 times middle rays, which are 2 in head; margin of anal angulate,
middle rays longest, 2 times length of last ray, 1.8 in head; first ray reaching almost to tip of last ray,
Wwhen the fin is depressed; ventrals 1.66 in head; pectoral not quite reaching front of anal, 1.2 in
head; second anal spine slightly longer than third, 3.25 in head.
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Colorin life: Bright rose-color, paler below, somenarrow, undulating, light-golden streaks following
rows of scales above lateral line; iris always bright-yellow (an important color-mark) ; mouth reddish
within; traces of dark lateral spot in most specimens; dorsal rosy, its base pale, its edge yellow; caudal
rosy, dusky behind, sometimes blood-red at tip; pectoral very pale yellow, ventrals and anal pale rosy,
latter yellowish behind. The bright colors all fade and disappear in spirits. The scales of upper parts,
in spirits, are marked with dark dots, which form streaks along rows of scales.

The above description verified on a specimen 14 inches long from Mayaguez.

West Indies; known from Cuba, St. Kitts, Martinique, and Porto Rico. A handsome species,
rather common in the Havana markets, where it is known as pargo delo alto. When fresh it may
always be known by the bright-vellow color of the eye, a color which does not entirely fade in spirits.

The silk snapper was not common in the Porto Rican markets during our stay about the island, but
Mr. Oscar Riddle says that it is quite common in the San Juan market at certain times. It is taken in
the line fishery and is one of the most valued species. Tt is usually fished for in about 60 fathoms
of water, and about a mile off Morro Castle. Five or 6 hooks are fastened with short snoods to a very
tough, strong stick of native wood about 2 feet long, and this is weighted with heavy leads. In the
center ig fastened the strong hand-line with which it is lowered and raised. The hooks are usually
baited with pieces of sardina (Opisthoneme oglinum) or muniama (Xystzema cinereum). While the fish
are being raiged to the surface they are very often attacked by sharks. Our collection contains two
specimens, 9.5 and 14 inches long, obtained in the market at Mayaguez.

Mesoprion vivanus Cuvier & Valenciennes, Hist. Nat. Poiss,, IT, 454, 1828, Martinique.
Mesoprion profundus Poey, Memorias, I1, 150, 1860, Cuba.
Lutianus torridus Cope, Trans. Am. Philos. Soc. 1869, 468, St. Kitts.

Luljanus profundus Poey, Fauna Puerto-Riquefia, 820, 1881; Stahl, 1. c., 76 and 162, 1883,
Neomanis vivanus, Jordan & Evermann, 1. ¢., 1262, 1808.

129. Neomeenis analis (Cuvier & Valenciennes). Multon-fish; Pargo Criollo; Purgo; “‘Samna.’”’
(PraTe 21.)

Head 2.7; depth 2.9; eye 5.67; snout 2.25; maxillary 2.8; mandible 2.3; interorbital 4.43; preor-
bital 3.5; D. x,14; A. 11, 8; scales 10-70-18, about 51 pores. Body rather deep and compressed, back
strongly elevated, profile steep and nearly straight from snout to nape; snout long and pointed; eye
rather small; interorbital space gently convex; occipital keel moderate; preorbital very broad; mouth
moderate, maxillary scarcely reaching front of orbit; upper jaw with a narrow band of villiform teeth,
outside of which is a single series of larger but small teeth; 6 rather strong canines in front, 4 of them
larger, about equaling in length half of diameter of pupil; lower jaw with a narrow villiform band in
front only and a series of larger teeth outside; these unequal, largest on side of jaw, some of themn
almost canine-like; tongue with a single very small patch of teeth on its middle, this wanting in young
examples; teeth on yvomer forming a broadly A-shaped patch, without backward prolongation on median
line. Gillrakers moderate, half length of diameter of eye, about 8 on lower arch, with no rudiments
before them. Preopercle with its posterior margin almost straight, slanting gently downward and
forward, notch broad and very shallow; edge of preopercle rather coarsely serrate, most so at angle;
scales small, rows almost horizontal below lateral line, running backward and upward above; tubes of
lateral lines branched; about 7 rows of scales on cheek; 1 row on interopercle, 1 on subopercle, and
about 9 on opercle; temporal region with about 8 rows of scales, which become smaller posteriorly;
bases of soft dorsal and analscaly. Dorsal spines weak and slender, outline of fin not greatly curved,
fourth spine longest, 2.66 in head, tenth spine 3.33 in head; margin of soft dorsal angulate, ninth ray
longest, twice last and 1.5 times first ray, 2 in head; caudal well forked, upper lobe the longer, 1.6
length of middle rays, which are about 2.16 in head; anal angular, similar to soft dorsal, middle rays
more elevated than in any other species, longest 2.25 length of last, 2 in head; first ray nearly reaching
tip of last when fin is depressed; second and third anal spines rather strong, of equal length, 3.75 in
head; ventrals 1.6 in head; pectoral reaching slightly past origin of anal, 1.3 in head.

Color in life: Dark olive-green above; many of the scales with pale-blue spots, these forming
irregular oblique streaks upward and backward; similar stripes more regular and numerous on caudal
peduncle and above anal. In old fishes these blue spots and streaks disappear; belly white, strongly
tinted with brick-red; about 6 narrow, dusky, vertical bars, a little broader than interspaces and not well
defined, between gill-opening and anal; head bronze-olive, darker above; a broad, undulating pearly
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streak from gnout below eye to upper edge of gill-opening; a narrow blue streak from eye to nostrils;
iris fiery red; pectordl, caudal, anal, and ventrals brick-red, caudal narrowly margined with black and
little bronzed above; dorsal reddish along the rays and tips of membranes, otherwise yellowish;
distinct lateral blotch just above lateral line and below first soft ray on dorsal, about as large as pupil,
smaller than in other species similarly marked and seldom disappearing with age; axil and bar across
base of pectoral above pale or dusky olive. In spirits the markings become fainter, the lateral blotch
and bluish streaks on head usually persisting.

The above deseription of color from a specimen 11 inches long taken at Key West; Porto Rican
examples appear to be somewhat more brightly colored. A fine specimen, 14 inches long, taken at
Arroyo February 14, was, in life, pale-rosy, richest on sides, pale below; back olive-green with rosy
wagh; bases of scales brownigh, edge with a pale-blue crescent; cheek and opercle rosy; an irregular
blue line under eye; some blue in front and behind eye; top of head dark-reddish; chin and belly
nearly white; fins all rosy, dorsal edged with lemon; upper caudal lobe yellowish. A specimen 8
inches long from San Antonio Bridge had side with narrow blue stripes and broader yellowish ones;
cheek with 2 or 8 pale-blue stripes; belly rosy; ventrals and anal rosy; caudal greenish with slight
rosy wash and dark edge; small dark spot under anterior dorsal rays; mouth pale inside.

This species ranges from Pensacola and Key West southward among the West Indies to Brazil,
straying northward in the Gulf Stream to Woods Hole. Apparently one of the most abundant and
important food-fishes of Porto Rico. Our collections contain specimens from San Juan, Mayaguesz,
Puerto Real, Ensenada del Boqueron, Ponce, Arroyo, Hucares, Fajardo, Vieques, and Culebra.

At Key West this species is called mutton-fish or pargo, and is one of the most important fishes
brought to that market. It is said to reach a maximum weight of 25 pounds, though examples weigh-
ing more than 15 or 18 pounds are not common. The average weight of those seen at Key West or
in Porto Rico prcbably did not exceed 5 pounds. It is said to be the most important food-fish of
Havana, being aiways abundant. Its flesh is fairly flavored, though not very delicate. but always
healthfr]l. About Key West it is found on rock bottom in 3 to 9 fathoms, and is caught with hook
and line. They are quite gamy, taking the hook promptly and fighting well. They are found
throughout the year, but are scarcest in July and August, which is their spawning time. They are
said to school at spawning time; the eggs are nonadhesive and the size of a rice grain.

In Porto Rico this species is highly esteemed. It i¢ called ‘“‘sama’’ or ‘‘pargo criollo.” It is
usually taken in the fish-traps set in 5 to 20 fathoms, though considerable numbers of the smaller
individuals are caught with the haul seines in shallow water along the shore.

Mesoprion analis Cuvier & Valenciennes, Hist. Nat. Poiss., II, 452, 1828, Santo Domingo.
Mesoprion sobra Cuvier & Valenciennes, Hist. Nat. Poiss., I1, 453, 1828, Martinique.
Mesoprion isodon Cuvier & Valenciennes, Hist. Nat. Poiss., IX, 448, 1833, Santo Domingo,
Mesoprion rosaccus Poey, Ann. Lyc. Nat. Hist. N. Y., IX, 1870, 817, Cuba.

Lutjanus analis, Poey, Fauna Puerto-Riquefia, 330, 1881; Stahl, 1.c., 76 and 162, 1883.
Neomeenis analis, Jordan & Evermann, 1. ¢., 1265, 1898,

130. Neomsenis megalophthalmus Evermann & Marsh, new species.

Head 2.67; depth 2.9; eye 4.75; snout 2.85; maxillary 2.6; mandible 2.1; interorbital 6.25;
Dreorbital 4.8; D. x, 12; A. i, 8; scales 7-64-16, about 57 pores. Body oblong, compressed, back
greatly elevated, anterior profile very steep and nearly straight or slightly concave from tip of snout to
occiput, thence regularly convex to origin of dorsal fin; snout rather long and pointed; mouth large,
maxillary reaching anterior third of pupil; lower jaw somewhat projecting; eye large; edge of
Preopercle nearly vertical, notch long and shallow, serrations obscure; teeth on vomer, palatines, and
tongue, those on vomer in an A\-shaped patch; patch on tongue long and narrow, truncate in front,
harrowing behind; a narrow band of villiform teeth on upper jaw and 6 canines in front, one of these
on each gide much smaller than others; a row of moderately strong conic teeth in lower jaw; 10 gill-
}”&kers on lower arm of first arch, longest about 2 in eye; scales moderate, those above lateral line
In very oblique series; 6 rows each on cheek and opercle; temporal region with a broad band of scales
arranged in several series; bases of soft dorsal and anal q(@ly, caudal well scaled; dorsal spines rather
Slender and weak, fourth to seventh longest, about 3.25 in head; second and third anal spines equal in
length second stronger, about cqual to eye; (uudal moderately forked, lobes equal, 1.6 in head; pectoral

long, 1.25 in head, reaching origin of anal; ventrals about 2 in head.
¥, C. B, 190012
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Unfortunately, no life-color notes were taken of this species. In alcohol the type is olivaceous
o. grayish on back, with narrow pale-bluish lines following the rows of scales upward and backward;
body below lateral line yellowish-white, with about 3 broad indistinet bluish lines near middle of
side; a large black blotch, somewhat smaller than eye, just above lateral line and below first 4 dorsal
rays, this spot smaller and less conspicuous than in N. synagris; preorbital bluish with traces of 2 narrow
bronze lines running forward and downward from eye; fins all pale-lemon; iris yellow.

This species is related to N. synagris, but appears to differ in the larger eye, the greatly elevated
back, longer pectoral, and in coloration. In N. synagris the upper candal lobe is usually the longer,
while in this species they are equal.

Type, No. 49531, U, 8. N. M., 11.5 inches long, obtained at Puerto Real, Porto Rico, January 25,
1899, by Evermann & Marsh.

Fig. 48.-—Neomanis megalophthalmus.

131. Neomsenis synagris (Linnzus). “Manchego™; ‘“Mancheva’ ; “‘Raiado’; Lane Snapper.
(PLATE 22.)

Head 2.65; depth 2.75 to 3; eye 4.5 to 5; snout 2.5 to 2.8; maxillary 2.4 t0°2.7; mandible 2 to 2.2;
interorbital 5 to 5.75; preorbital 4.5 to 5; D. x, 12; A. 111, 8; scales 7-64 to 68-15, about 50 pores.
Body oblong, compressed, the back moderately elevated, profile almost straight from snout to nape;
occipital keel little prominent; maxillary reaching front of orbit; upper jaw with a narrow band of
villiformn teeth, outside of which is a single series of enlarged teeth; 4 (rarely 6) rather small canines
in front, 2 of them larger; lower jaw with villiform band in front only, single row of larger teeth nearly
equal in size, none of them canines; tongue with a single oval patch, its length more than twice its
width; vomer with a A or' shaped patch of teeth, without backward prolongation on median line,
or with only a very slight one. Gillrakers rather long, their length slightly more than half diameter
of eye, about 59, and usually no rudiments before them. Preopercle with its posterior margin
slanting downward and forward, the emargination broad and moderately deep; preopercle rather finely
gerrate above, with coarser teeth at angle. Scales rather small, rows almost horizontal below lateral
line, above somewhat undulate, running upward and hackward; tubes of lateral line simple; 6 rows of
scales on the cheek, 1 row on interopercle, 1 on subopercle, and 6 on opercle; temporal region with a
broad band of scales, arranged in several series; base of soft dorsal and anal scaly; dorsal spines rather
weak and slender, outline of fin gently convex; fourth spine longest, 2.66 in head, tenth spine 3.6 in
head; soft dorsal short, its margin somewhat angulated, eighth ray longest, twice length of last ray and
1.5 first, 2.4 in head; caudal moderately forked, upper lobe the longer, 1.5 Iength of middle rays, which
are 2 in head; anal rather high, rounded in outline, its middle rays longest, 1.66 length of last ray, 2.57
in head, first ray reaching middle of last ray when fin is depressed ; second anal gpine stronger than third
and of equal length, 3.66 in head; ventrals 1.75 in head; pectoral reaching front of anal, 1.25 in head.
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Color in life: Rose-colored, silvery-tinged below, slightly olivaceous but not dark above; a large,
round, maroon blotch, larger than eye, just abovelateral line and below front of soft dorsal, always
Present; series of stripes of deep golden-yellow along sides; 3 on head, upper from snout through eye;
about 10 on body, lower nearly straight and horizontal, upper undulating and irregular, extending
upward and backward; belly white, its sides largely yellowish; lips red; maxillary partly yellow;
tongue yellowish; iris fiery red; caudal deep blood-red; spinous dorsal nearly transparent, with a
marginal and basal band of golden; soft dorsal light-red, edged with golden; ventrals and anal golden;
Pectoral pinkish. Young quite green above. Similarly striped Cuban specimens are generally duller,
with yellow stripes decidedly coppery. In spirits, the bright colors fade, only the lateral blotch and
the streaks on the head being persistent. :

Two specimens, each 8 inches long, from the market at San Juan showed the following colors:
Bluish-olive on back, becoming paler on side; belly white; narrow irregular bars on back running
upward and backward; side with about 7 broad orange or brassy lines, 1 above lateral line, next 2
running into it, others wholly below it; a large round black blotch, as large as eye, between lateral
line and front of soft dorsal; dorsal édged with red; candal reddish. Another specimen, 9 inches long,
from San Antonio Bridge was, in life, rich-rosy, with 8 or 9 narrow orange or brassy lines on side, 4
“or 5 of which extend on head, fourth from below uniting with fifth just behind opercular flap; dorsal
bale-rogy, margined with lemon; caudal rosy, with a narrow black border; anal white on last rays,
lemon anteriorly; pectoral very pale-rosy; ventrals pale-lemon; lips somewhat rosy.

The lane snapper is found from southern Florida southward to Colon and Brazil, and is usually
abundant throughout its range. On the east.coast of Florida it is known from Indian River and
Biscayne Bay, and on the west coast from Pensacola southward. It is abundant among the Florida
Keys, and is known from the Bahamas, Cuba, Martinique, Jamaica, Santo Domingo, and Porto Rico.
Wherever known it is a food-fish of importance. Its maximum weight is about 4 pounds, though the
average of those brought to the Key West market is not over half a pound. The largest seen in Porto
Rico was 14 inches long and weighed about 2 pounds. Next to Neomenis apodus, it is the most
abundant snapper in Porto Rico, and was obtained in the markets of San Juan, Mayaguez, and Ponce,
our collections containing specimens from the following localities: San Juan, Mayaguez, Puerto Real,
Ensenada del Bogueron, Fish Hawk station 6070 in Mayaguez Harbor in 220 fathoms,. Ponce, Arroyo,
Hucares, Isabel Segunda, and Culebra.

Salpa purpurcscens variegata (Lane Snapper) Catesby, Hist. Nat. Carolina, pl. 17, 1743, Bahamas.

Sparus synagris Linngus, Syst. Nat., X, 280, 1768, Bahamas: after Catesby.

Sparus vermicularis Bloech & Schneider, Syst. Ichth., 275, 1801, Martinique; on a drawing by Plumier.
Lufjanus aubricti Desmarest, Prem. Dée, Ichth., 17, pl. 2, 1823, Cuba.

Mesoprion uninotatus Cuvier & Valenciennes, Hist. Nat, Poiss., II, 449, 1828, Santo Domingo; Martinique,
Neomaenis synagris, Jordan & Evermann, 1. c., 1270, 1898.

132. Neomeenis mahogoni-(Cuvier & Valenciennes). ‘Qjanco’; Mahogany Snapper.

Head 2.5; depth 3; eye 3.75; snout 2.8; maxillary 2.3; mandible 1:9; interorbital 6; preorbital
6.5; D. x,12; A. 111, 8; scales 8-63-14, about 50 pores. Body elongate, strongly compressed, back some-
what elevated, profile almost straight or slightly concave from tip of snout to nape, thence gently
convex; snout rather slender and pointed; eye large; interorbital space somewhat convex; mouth large,
axillary reaching front of pupil lower jaw strongly projecting; upper jaw with a narrow band of
villiform teeth, outside of which is a single series of enlarged but coulparatlvely small teeth; 6 canines
on front of upper jaw, 2 of them small; lower jaw with a single series of rather uniform small teeth,
none of them canine-like; tongue with an oblanceolate patch of teeth, tapering behind, its length more
than twice its width; vomer with a broad, arrow-shaped patch of teeth, with backward prolongation
on median line. Gillrakers moderate, about 10 developed on lower limb of arch, and 3 or 4 rudimen-
tary ones; preopercle with its posterior margin almost vertical, broadly and rather deeply emarginate,
very weakly or scarcely serrate above, angle projecting backward and armed with several rather coarse
teeth, lower limb smooth. Scales rather small, those below lateral line somewhat larger, rows above
lateral line running obliquely upward and backward, those below in almost straight horizontal series;
cheek with 6 rows of scales, 1 Trow on interopercle, 1 on subopercle, and 7 on opercle; temporal region
With a hand of small scales, before and hehind which is a series of larger ones; top of head, snout, and
jaws naked ; bases of soft dorsal and anal scaly. Dorsal spines rather weak and slender, outline of fin
rather strongly convex, fourth spine longest, 2.57 in head; tenth spine 4 in head; wmargin of soft dorsal



180 BULLETIN OF THE UNITED STATES FISH COMMISSION.

very gently convex, the first and last rays slightly shorter than rest of fin, median rays 3.33 in head;
caudal not deeply forked, upper lobe little longer than lower, its length 1.4 in middle rays, which are
2.12 in head, margin of anal little rounded, the middle rays 1.66 length of last ray, 3 in head, first ray
reaching almost to tip of last ray when fin is depressed; anal spines small, second as long as third and
stronger, 4.4 in head; ventrals 2.2 in head; pectoral scarcely reaching front of anal, 1.33 in head.

Color in life: Deep brown, silvery below, everywhere shaded with red, especially on head; eye
scarlet; a large blackish blotch on side, chiefly above lateral line and below first rays of soft dorsal;
maxillary yellow on the covered parts; narrow bronze streaks following rows of scales, these streaks
distinct, chiefly above the lateral line; dorsal fin pale, edged with blood-red; caudal deeply red; anal,
ventrals, and pectoral scarlet. Bright colors fade and disappear in spirits, leaving the back dark-gray,
lower parts silvery, more or less flushed with red.

An inhabitant of the West Indies; known from Cuba, Jamaica, Martinique, and Porto Rico; not
known to occur in Florida, but said to be not uncommon in the Havana markets, where it is called
‘“‘ojanco,’’ in allusion to the large eye. It was seen by us only at Ponce, where a single specimen, 9
inches long, was obtained. This species does not reach a large size.

Mesoprion mahogoni Cuvier & Valenciennes, Hist. Nat. Poiss., II, 447, 1828, Martinique.
Mesoprion ricardi Cuvier & Valenciennes, Hist. Nat. Poiss., II, 447, 1828, Martinique.
Mesoprion ojanco Poey, Memorias, II, 150, pl. 13, fig. 10, 1860, Cuba.

Lutjanus ojanco, Poey, Fauna Puerto-Riqueiia, 821, 1881; Stahl}, 1. c., 76 and 162, 1883,
Neomaenis mahogoni, Jordan & Evermann, 1. ¢., 1272, 1898.

Genus 78. OCYURUS Gill. Rabirubias.

This genus is allied to Neomanis, from which it differs notably in the structure of the skull, espe-
cially in the forward extension of the fronto-occipital crest to the ethmoidal projection; prefrontals
with posterior areas short and excavated above and in front. The single species shows numerous
minor peculiarities, as the peculiar form of body, the large, well-forked caudal fin, and the small head,
as well ag an increased number of gillrakers and the presence (in the adult) of pterygoid teeth.

133. Ocyurus chrysurus (Bloch). ‘‘Colirubic”; Rabirubia; Yellow-tail.
(PLATE 23.)

Head 3; depth 3; D. x, 13; A. 11, 9; scales 7-65-15, 51 pores. Body elliptical, comparatively
elongate, back little elevated; profile straight from tip of snout to nape, thence rather strongly arched;
caudal peduncle long and slender; snout pointed, of a moderate length, 3 in head; eye small, 5 in
head; interorbital space very convex, with sharp median keel, 4 in head; preorbital narrow, its least
width 6.66 in head. Mouth small, oblique, lower jaw projecting; maxillary reaching very slightly
beyond front of orbit, 2.71 in head; upper jaw with narrow band of villiform teeth, outside of which
is a single series of larger teeth, 5 or 6 of those in front being somewhat canine-like, but small; lower
jaw with a single geries of moderately strong teeth, none of them large enough to be called canines;
tongue with a large, oval patch of teeth, in front of which is a smaller but similar patch; teeth on
vomer forming a broadly arrow-shaped patch, with backward prolongation on median line, which is
nearly twice width of patch; a narrow band of pterygoid teeth hehind patch on vomer, this not
evident in young exampleg. Gillrakers rather long and slender, longest about half diameter of eye,
about 8 - 21, none of them rudimentary. Preopercle with its posterior margin almost vertical, with a
slight but distinct emargination above angle; serrations of the preopercle very feeble, teeth at angle
scarcely enlarged; nostrils well separated, posterior slit-like; scales small, those above the lateral line
arranged in very oblique series, those below in rows nearly horizontal; cheek with 5 or 6 rows of
scales, about 2 rows on interopercle; temporal region with 2 or 3 series of large scales, before and
behind which are many small scales; top of head, snout, and jaws naked; bases of soft dorsal and anal
scaly. Dorsal spines rather long and slender, fin not deeply emarginate, fifth spine longest, 2.4 in head;
tenth spine 3.75; soft dorsal and anal similar, their margins nearly straight, last rays slightly shortened,
median raysabout 3 in head; caudal fin long, very deeply forked, upper lobe longest, three times as long
as middle rays, which are 2.5 in head; pectoral long and slender, reaching vent, 1.12 in head; ventrals
1.57 in head; anal spines rather weak, the third a third longer than second, 4 in head.

Color in life: Olivaceous above, rather pale, and somewhat violet-tinged; a number of large, irregu-
lar, deep yellow blotches on sides of back; a deep yellow stripe from tip of snout straight through eye
to caudal peduncle, there broadening and including all of tail above lateral line and behind dorsal fin;
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above this a pearly-purplish area; below it a flesh-colored or rogy area or band, 2 scales broad, then a
succession of about 16 narrow streaks alternately flesh-colored and yellow, growing fainter progressively
below; yellow on edges of scales, reddish on their middles; iris fiery-red; lower parts of head flesh-color
with some yellow spots; maxillary mostly yellow; caudal deep yellow, its edges reddish; dorsal chiefly
. yellow; anal faintly ycllow; ventrals and pectoral translucent.

In spirits, all markings fade, leaving fins yellowish, upper parts grayish, lower rosy-silvery.

Found from southern Florida to Brazil, generally abundant; known from Biscayne Bay, Key West,
Cuba, Martinique, St. Kitts, Jamaica, Porto Rico, and Brazil; at Key West, where it is called yellow-
tail”” or ““rabirubia,” it is even more abundant than the lane snapper, and iy the principal fish served
at the Key West hotels and boarding-houses in the fall. It is said to be plentiful throughout the year
except during the winter, when unusual cold may drive them away. During the warmer weather
they are found at a depth of 2 fathoms or more, usually in about 5 fathoms, and generally about shoals
where there is some mud bottom. The spgwning time in Florida is said to be in July, when they
are found about the reefs from Miami to the Tortugas.

In Porto Rico this fish is called ‘‘colirubia,”” and is an abundant and important food species.
1t was seen by ug at most of the places visited, and specimens are in the collection from Mayaguez, San
Antonio Bridge, Puerto Real, Ensenada del Boqueron, Ponce, Arroyo, Hucares, Fajardo, Culebra, and
Isabel Segunda. Mr. Gray’s collection from San Gerounimo also contains several.

This species attains a length of about 2 feet and a weight of 8 or 4 pounds or more, and is quite
gamy. The average weight of those seen at Key West was probably not over a pound. Those seen
in Porto Rico were somewhat larger. At Key West they are caught with hook, using sardine bait.

Acara pitamba, Marcgrave, Hist. Brasil., 165, 1648, Brazil.

Rabirubia, Parra, Descr, Dif. Piezas, Hist. Nat., pl. 20, fig. 1, 1787, Cuba.

Sparus chrysurus Bloch, Ichthyol., pl. 262, 1790, Brazil; after Marcgrave.

Anthias rabirubia Bloch & Schneider, Syst. Ichth., 309, 1801, Cuba: after Parra.

Sparus semilune Lacépdde, Hist. Nat. Poiss., IV, 141, 1803, Martinique; on a copy of a drawing by Plumier.
. Mesoprion aurovittaius Agassiz, Spix, Pisc. Brasil., pl. 66, 1829, Brazil.

Ocyurus rijgersmeet Cope, Trans, Am. Phil. Soc. 1871, 468, St. Kitta.

Ocyurus Poey, Fauna Puerto-Riquefia, 321, 1881.
Ocyurus chrysurus, Jordan & Evermann, 1. c., 1275, 1898.

Genus 79, RHOMBOPLITES Gill.

This genus is closely allied to Neomznis, but cranial peculiarities and extension of villiform teeth
over pterygoid and hyoid bones well warrant generic separation. TForm of vomerine patch of teeth
is also somewhat peculiar. Prefrontals with articular facets developed from simple tubercles and
not V-shaped, posterior areas cribriform; basisphenoid not lobigerous; pterygoid with a broad patch
of teeth (in adult); hyoid bones and tongue with teeth; canines very small or obsolete; dorsal spines
12, soft rays 10 or 11; gillrakers slender and numerous. But one species known.

134. Rhomboplites aurorubens (Cuvier & Valenciennes). Cagon de lo Alto.

Head 3; depth 3; eye 3.4; snout 3.9; maxillary 2.7; mandible 2.2; interorbital 4; preorbital 8.5;
D. xm1, 11; A. 111, 8; scales 8-68-16, about 50 pores. Body elongate, irregularly elliptical, the back
not greatly clevated, highest at nape; profile regularly and strongly couvex from above eye to spinous
dorsal; snout rather short and bluntish, its upper profile straight and steep; eye very large; inter-
orbital space very convex; preorbital narrow; mouth small, oblique, lower jaw somewhat projecting;
maxillary scaleless, reaching front of orbit; upper jaw with a broad band of villiform teeth, outside
of which is a row of enlarged, but comparatively small teeth; no canines; lower jaw with one series
somewhat stronger than outer teeth of upper jaw; inside of these is a rather broad villiform band of
teeth in front of jaw only; tongue with a very broad irregularly ovate patch of teeth, its width almost
a8 great as width of tongue, 1.5 in its length; in front of this patch is a large roundish patch of teeth;
an oblong patch of teeth on hyoid bone; vomer with a rhomboid (¢-shaped) patch of teeth, forming
almost a right angle in front, with a broadly wedge-shaped backward prolongation on median lne, its
length about twice its width; palatine band of teeth very wide; pterygoids with a large patch of teeth,
these teeth undeveloped and covered by skin in young examples. Gillrakers numerous, longest about
half diameter of eye, about 6 4-21. Preopercle with posterior margin almost straight and vertical,
slightly emarginate, weakly serrate above, teeth coarser at angle and on lower border; posterior nostril

larger, nearly round.
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Scales very small, rows above lateral line running upward and hackward, rows below rather
wavy, almost horizontal; temporal region covered with small partially embedded scales, in 4 or 5§
rows; cheek with 7 rows of scales; 4 rows on interopercle, 3 rows on subopercle, and 7 on opercle;
gnout, preorbital, and jaws naked; top of head scaly to near middle of cyc; soft dorsal and anal with
but few scales at base. Dorsal spines long and rlender, fourth spine longest, 2.9 in head, length of
gpines thence gradually decreasing to twelith spine, which 13.33 inhead; margin of soft dorsal truncate,
its rays of subequal length, 4.5 in head; last ray slightly shorter; caudal deeply forked, upper lobhe
longer than lower, ity length 1.75 times middle rays, which are 2 in head; upper lobe of caudal 1.25
in head; anal similar to soft dorsal, ity rays 3.4 in head; second anal spine shorter than third, 5 in
head; ventrals 2 in head; pectoral somewhat falcate, reaching opposite vent, 1.4 in head.

Color inlife: Vermilion, paler below; faint brown lines running obliquely forward and downward
from dorsal along rows of scales; side with narrow sinuous streaks of golden-yellow, some of them
longitudinal, others oblique; dorsal rosy, its margin chiefly orange; anal pale at base, rogy at extremity;
pectoral yellowish, ventrals rosy, caudal and iris vermilion; inside of mouth dusky.

The bright colors grow faint or disappear in spirits.

Fia. 49,—Rhomboplites awrorubens.

Charleston and Pensacola, south to Brazil; known from Pensacola, the ‘‘Snapper Banks,”’ Cuba,
Martinique, Santo Domingo, Jamaica, Porto Rico, and Brazil. Only a single specimen, 6 inches long,
wasg obtained in Porto Rico. The species reaches a length of a foot and is a good food-fish.

Centropristis aurorubens Cuvier & Valenciennes, Hist. Nat. Poiss., 111, 45, 1829, Brazil; Martinique; Santo Domingo.
Mesoprion cleguns Poey, Memorias, 1T, 153, 1860, Cuba.

Aprion ariommus Jordan & Gilbert, Proc. U. 8. N. M, 1883, 142, I’ensacola; young with pterygoid teeth undeveloped.
Rhamboplites aurorubens, Jordan & Evermann, 1, ¢., 1277, 1898,

" Genus 80. ETELIS Cuvier & Valenciennes,

Body elongate, covered with large scales; eye very large; preorbital very narrow; mouth moderate,
lower jaw projecting; canines in upper jaw only; no teeth on tongue or pterygoids; gillrakers long and
slender. Dorsal fin deeply notched, rather short, its spines 10 in number, its soft rays not gealy;
caudal very deeply forked; head naked above, skull with interorbital area flat, separated from oceipital
area by a transverse line, limiting median and lateral crests also; frontals wide in front, not cavernous,
simply normally perforate; supraorbital margins crenate; periotic region little convex and with bones
thick, unpolished; prefrontals behind, with funnel-shaped foramina.

The relationships of this interesting genus have been repeatedly inisunderstood, but it belongs
in the Lutianidz and it has no special affinity with Anthias, Percd, or Serranus. Its synonymy and
relations have been well discussed by Dr. Gill. In spite of the difference in form of dorsal, its relations
with Aprion are very close. The skulls in the two are almost identical, ag has been pointed out by
Gill and by Poey. Two American species are known.

a. Maxillary scaly; depth 8.5 ormorein length.....oooo i i oculatus, 135
aa, Maxillary naked; depth lessthan 3inlength......... ... . . .. .. .. ... aquilonaris
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135. Etelis oculatus (Cuvier & Valenciennes). ¢ Cuchucho.

Head 3.5; depth 3.8; eye 3.4; snout 8.1; maxillary 2.1; mandible 1.7; interorbital 3.8; D. x, 11;
A. 11, 8; pectoral 1.1; ventral 1.5; caudal 0.8; scales 5-51-11. Body elongate, fusiform, not greatly
_ compressed, caudal peduncle rather long and slender; scales large, regular, minutely ctenoid; top of
head above eyes broad and flat, naked, skin somewhat rugose; top of head back of eyes with 2 lateral
batches of scales, separated from those of body by a groove; cheek and opercles scaly, save preopercle,
which is naked, its edge finely toothed; opercle ending in 2 weak, flat spines; eye very large; lower
jaw projecting, maxillary reaching past front of ‘pupil; teeth of upper jaw in a villiform band with an
outer enlarged row and 1 or 2 pairs of strong forward-pointing canines in front; lower jaw with a row
of conical teeth on sides, villiform ones in front, without distinct canines; vomer with villiform teeth,
Palatines with a row of stronger conical ones; ventral accessory scale not well developed; dorsal deeply
notched; caudal scaly, widely forked.

Color: In life, bright-red nearly everywhere; in spirits, pale, the red nowhere persisting.

A handsome, edible species. Length 2 to 8 feet. West Indies to Madeira; not yet known from
Florida; in rather deep water; generally common on rocky bottom.

One specimen, nearly 2 feet long, taken at Mayaguez.

Serranus oculatus Cuvier & Valenciennes, Hist. Nat. Poiss., T, 266, 1828, Martinique.
Etelig oculatus, Jordan & Evermann,], c., 1282, 1898.
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Fra6, 50~ Efelis oculalus,

Family XLV. HEMULIDZ. The Grunters.

Body oblong, or more or less elevated, covered with moderate-sized, adherent scales, which are
more or less strongly ctenoid or almost cycloid; lateral line well developed, concurrent with back,
usually not extending on caudal fin; head large, crests on skull usually largely developed; no suborbital
stay; mouth large or small, usually terminal, low, and horizontal; premaxiliaries protractile, their
8pines not greatly produced backward; maxillary without supplemental bone, for most of its length
slipping under edge of preorbital, which forms a more or less distinct sheath; preorbital usually broad;
no barbels; teeth all pointed, none of them forming marked canines; no teeth on vomer, palatines, and
tongue; lower pharyngeals separate, with pointed teeth; gills 4, a large slit behind fourth; pseudo-
branchiw large; gillrakers moderate; gill-nembranes sepatate, free from isthimus; preopercle serrate or
entire; opercle without spines; sidey of head usually scaly; dorsal fin single, continuous or deeply
notched, sometimes divided into 2 fins, spines usually strong, depressible in a groove, heteracanthous,
that is, alternating, one stronger on right side, other on left, usually 10 to 12 in number; anal {in similar
to soft dorsal, with 3 spines; ventral fins thoracie, rays 1, 5, with a more or less distinct scale-like
appendage at base; caudal fin usually more or less concave behind; air-bladder present, usually simple;
stomach cwecal; pyloric cweca few; vertebree usually 10--14=24. Branchiostegals usually 6 or 7.
Cranium with its muciferous system moderately developed or rudimentary. Intestinal canal short.

Carnivorous fishes of the warm seas, most of them valued as food. The family includes about 15
genera and nearly 150 species. It is very close to the Lutfianida on the one hand and to the Sparidz on
the other, while some of its members show affinities with some Sciznidz and Serranidz.
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a. Chin with a central groove behind the symphysis of the lower jaw.

. Mouth more or less wide, the jaws scarlet posteriorly in life; soft parts of vertical fins densely scaly to their margins.

¢, Scales above lateral line arranged in very oblique series, not parallel with the lateral line.

d. Jaws subequal, or the lower included; mouth little oblique; gillrakers comparatively few and short.

e. Dorsal spines 12, rarely 11; scales large; gillrakers few and small (10 to 14 on lower part of anterior arch); frontal
foramen a single or divided slit at the base of the high supraoceipital crest in front.

/. Mouth moderate or large, its cleft more than one-third length of head; back more or less clevated; second anal spine
strong, notably longer than third. .. ... i i ittt ce i irenaeacaae HZEMULON, 81

fF. Mouth small, its cleft less than one-third length of head; body rather elongate; second anal gpine small; back and
sides with longitudinal yellow stripes; teeth weak; gillrakers rather few and small; snout very short, 2.66 in
head; frontal foramina separate and placed some distance in front of the very low supraoccipital crest;
premaxillary spine very short, 4.25 in head BRACHYGENYS

ce. Dorsal spines 13; anal fin low; preorbital low; gillrakers in moderate or rather large numbers, 12 to 18 on lower
part of arch; lower jaw not projecting; mouth little oblique; body comparatively elongate, the depth 2.75 to
8.5 in length; body with longitudinal yellowish stripes; scales rather small; frontal foraming long divided slits
in front of supraoccipital crest; size SmMAall ..o iiiieiiiii i e BATHYSTOMA, 82
bb. Mouth more or less narrow, not scarlet within; soft fins naked or with scales on their basal parts,

¢. Anal fin short, its rays 111, 7, to 111, 10; dorsal fin more or less emarginate, its spines rather robust.

h. Body ovate, back elevated; depth greater than length of head; outer teeth of upper jaw enlarged; lips thick;
second anal spine strong; soft rays of dorsal and anal scaly at base.......coeiiiiiiiiin . ANISOTREMUS, 83

hh. Body oblong, depth usually less than length of head; lips not very thick; scales large, those above lateral line in

series mostly parallel with lateral line. _

i. Preopercle very sharply serrate, serree at angle much enlarged, those below angle turned forward; outer teeth in
both jaws considerably enlarged; soft rays of dorsal and anal more or less scaly; second anal spine enlarged.

CONODON, 84

Preopercle finely serrate, serree at angle scarcely enlarged, those below not antrorse; teeth subequal, or outer in
upper jaw somewhat enlarged; gillrakers very short and weak.

j. Soft part of dorsal and anal with series of small scales on membranes behind each ray; anal spines small or
moderate, second little, if any, longer or stronger than third; body oblong, not elevated; scales above lateral
line parallel with back; dorsal spines 12, soft rays 15 or 16; outer teeth of upper jaw slightly enlarged.

- BRACHYDEUTERUS, 85

Soft parts of dorsal and anal scaleless, except a low sheath at base; anal spines strong, second much longer and
stronger than third; dorsal spines 12 or 13, thesoft raysIlto 4. ..oooviiiiiiiiiiaiiaiiiaoiioo, POMADASIS, 86

Anal fin long and low, its rays 111, 10, to 111, 13; dorsal fin low, usually not deeply emarginate; anal spinés small;
preopercle finely serrate or entire; outer teeth of jaws slightly enlarged; gillrakers moderate, rather slender.

k. Dorsal spines 12 or 13.

. Scales of body without series of small accessory scales at base; soft dorsal and anal naked or somewhat scaly;
mouth small; temporal crest, which rises from behind eye, very low and inconspicuous, upper edge below
base of high supraoccipital crest, which originates over pupil . ..coviviririiiiiiiiiiiiiiiinaean. ORTHOPRISTIS.

aa. Chin with pores, but with nocentral groove at symphysis; preopercle finely serrate.

m. Anterior profile concave above eye; snout gibbous; outer teeth in both jaws enlarged and blunt (appearance of

Anisotremus); gilirakers small and slender; anal fin rather long, soft dorsal and anal scaleless. .GENYATREMUS.

-,
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Genus 81. HEMULON Cuvier. The Grunts.

Body oblong, usnally more or less elevated; mouth wide, maxillary long and curved, reaching
to below eye, its tip extending to posterior end of preorbital; chin with a central groove behind
gymphysis; lower jaw included; gillrakers moderate; no teeth on vomer or palatines; teeth of jaws
conical, outer series stronger, curved; lips and inside of mouth posteriorly commonly bright-red or
scarlet in life; preopercle serrate, with no recurved hooks below; soft part of vertical fins completely
covered with scales; scales above lateral line in series not parallel with it; a marked angle formed
at junction of spinous and soft parts of dorsal; dorsal spines 12 or 11; second anal spine enlarged,
generally larger and longer than third; caudal forked.

There are 12 or 13 species of Hazmulon, all of them American and all important food-fishes.
They are of fair size, the flesh is firm and sweet, and they find a ready sale.

All the species have more or less of orange on inside of mouth, a trait of coloration not found in
Pomadasis. The amount of redness is greatest in those species having the largest mouth. The young
differ in proportion considerably from the adults. Besides the changes usual in other fishes, we may
observe that in Hemulon the young have the snout proportionately much shorter, so that the maxillary,
although also much shorter i proportion, extends further back in comparison with theeye. Nearly all
the species have, when young, at least two more or less sharply defined, dark, longitudinal stripes along
the side, one or more along the top of the head, and a dark spot at the base of caudal. These markings
persist longer in some species than in others, but traces of them at least may be found in the young of
nearly all the species of Hemulon and Pomadasis. In a few species these markings persist during life.
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a. Scales below lateral line anteriorly not especially enlarged.

b, Scales above lateral line anteriorly not much enlarged.

¢. Maxillary 2.33 to 2.75 in head, not reaching center of eye (in adult).

d. Back and sides without yellow or blue stripes; each scale above with a median blackish spot, these forming
undulating lines (spots rarely obsolete in adult, obscure or wanting in young): nmxillax“y 2.5 to 2.75 in head.

¢. Scales in a vertical row from first dorsal spine to lateral line, 7 or 8 (9'in obligue series).

/. Mouth rather small, maxillary scarcely reaching to front of eye; back elevated; preorbital very deep, its least
bhreadth greater than length of eye in adult, 4.12 to 4.66 in head in young; second anal spine not reaching to tip
of last ray; snout long and pointed, 2.25 to 2.75 in head.

g. Sides without dark bars; head unspotted; dorsal spines graduated; sccond anal spine, when depressed, reaching
beyond tip of 108t SPINe. ...oiiireeeiiiiiieans e e ea e reee— e e, album, 136

Jf. Mouth rather large, maxillary reaching front of pupil; back little clevated; preorbital rather narrow, itsleast width
5 in head; second anal spine reaching tip of last ray; snout rather long and pointed, 2.33 in head; back and
sides with 4 or 5 black longitudinal streaks, which disappear only in very old examples .... macrostomum, 137

ce. Scales in a vertical row from first Qorsal spine to lateral line, 5 or 6.

h. Series of scales from scapular scale extending backward to front of soft dorsal; snout rather long and pointed:
mouth small; maxillary 2.75 to 8 in head; pectoral fin long, three-fourths length of head; black spots on sides
conleseing In contiNUOUS SUEIPeS ot it in i it reera et tieiaaaaenanaaeaaan bonariense, 138

hh. Scries of scales from scapular scale not extending farther backward than the middle of spinous dorsal; smout

shorter, not very acute; mouth larger, the maxillary about 2.6 in head; premaxillary processes about 3 in
head; dark spots on scales not coalescent,

7. Depth of body about 2.66 in length; pectoral fin short, less than two-thirds length of head; scales above lateral line

scarcely enlarged. Head 8; depth 2.66; scales 6-50-14; D. XII, 175 A L, 7entiiiiiiiieinneaeaarenannans parra, 139
dd. Back and sides with distinct horizontal yellow stripes, fading but not disappearing in spirits; no black spots any-
where; maxillary 2.83 in head, reaching front of pupil «.coioi ittt i e carbonarium, 140

ce. Maxillary nearly or quite half length of head, reaching center of eye in adult; no black spots or stripes anywhere
in adult (except under angle of preopercle).

J. Back and sides with continuous yellow stripes, which are horizontal and do not everywhere follow the direction
of the rows of scales; ground-color bluish-gray; back with a well-defined blackish aren from first dorsal spine
to base of caudal, this color covering most of soft dorsal and middle of caudal lobes; body rather elongate;

snout moderate; second analspine2.756in head. Head B.c.vuiiinioiiii e iraadennicannaacaaneen melanurum
Jj. Baek and sides of head and body with continuous blue stripes, horizontal and not everywhere following rows of
scales; ground-color bright-yellow; second anal spine 2.5in head. Head 2.75. .. ... iciiienicaiinan. scturus, 141
bb. Scales above lateral line anteriorly much larger than otherscales........ccoiiiiiiiiiiiiiiiiiainnennen plumieri, 142

aa. Scales below lateral line anteriorly much enlarged; head, back, and sides with continuous bright-yellow stripes,
. those below following direction of scales, and therefore extremely undulating for most part.. flavolineatum, 143

186. Heemulon album Cuvier & Valenciennes. ‘‘Vigia’’; Jallao; Margate-fish; Margaret Grunt.
(PLATE 24.)

Head 2.7; depth 2.5; eye 6; snout 2.3; maxillary 2.5; interorbital 4; preorbital 4.4; scales
8-51-16; D. x11, 16; A. 1, 8; pectoral 1.6; ventral 1.8. Body comparatively deep, back elevated and
COmpressed anterior profile nearly straight, very slightly concave above eye; snout long and pointed;
maxillary reaching front of eye; lower jaw included; teeth not large, those on sides of lower jaw more
numerous and weaker than in II. sciurus or H. plumieri; interorbital space convex; preopercle finely
serrate above angle; scales moderate, none of them much enlarged, in oblique series above lateral line,
nearly horizontal below; soft fins scaly; dorsal spines moderate, fourth highest, 2.4 in head; caudal
lobes subequal, 1.4 in head; second anal spine stronger and slightly longer than third, 3 in head.

Color in life, of adults: Pearly-white or rich olivaceous, especially above, where a few scales have
very faint, dark spots at their bases; still fainter spots visible along scales of lower part of side;
mouth orange within; lips and a faint blotch on each side of snout light yellow; a dusky shade under
edge of preopercle (much more distinet in young); fins all light olive; soft dorsal somewhat dusky;
head without stripes or spots. Young more distinctly spotted, spots small, round, blackish, each with
a pearly edge; one under each scale of back and sides very distinct when the fish is alive, or after its
Scales are removed, but disappearing almost entirely with death. In life, a broad, dusky lateral band
I8 also present, disappearing with death. ’

Found from Florida Keys to Brazil; known from Key West, Bahamas, Havana, Jamaica, Porto_
Rico, and St. Thomas; Spemmens obtained by us at Isabel Segunda.

The margate-fish is a common and important species at Key West. It reaches a weight of
8 or 10 pounds, the average being about 4 to 6 pounds. It is found in deep water, most abundantly
on the reefs. It spawns early in summer, probably in July, on rock bottom, at which time it is
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said to school. One intelligent fisherman says, however, that it does not school at Key West, though
it does in the Bahamas. Tt is generally found on rock or barry bottom, around shoals. At night it
comes into more shallow water to feed—crabs, crawfish, worms, etc., constituting the bulk of-its food.
The bait used for it is crawfish or crabs. Cold is said not to affect this fish to any great extent. It
does not appear to be very common about Porto Rico, but is highly esteemed. The largest obtained
by us was 8.75 inches long.

The origin of the common name of the ‘“‘margate-fish’’ is not generally understood. It appears,
however, to have been derived from Margate, a well-known seaport and-watering-place in England.
Some of the fishermen of the Bahamas came originally from Margate and applied the name to one of
the fishes which they found in the Bahamas. Many of these fishermen (Conchs) have come to Key
West and brought the name with them. The name Margate is, at Key West, sometimes corrupted into
“Margat’’ and ‘“Margaret,”’ while in Biscayne Bay it iy ‘“Margat,” ‘Market,”’ or ‘‘Margarite.”

Percamarina gibbosa (Margate-fish), Catesby, Nat. Hist. Carolinas, etc., 2, pl. 2, 1742, Bahamas.
Haemulon album Cuvier & Valenciennes, Hist. Nat. Poiss., V, 241,1830, St. Thomas; Jordan & Evermann, 1. c.,1296,1898.
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Fia. bl.—ITemulon macrostomum.

187. Heemulon macrostomum Glnther. Gray Grunt; Striped Grunt; ‘Corocorn.”’

Head 2.75 to 2.8; depth 2.9; eye 4.33 to 5; snout 2.33; maxillary 2; interorbital 3.6; preorbital
about 5; D. x11, 16; A. 11, 8;.scales 9-53-12; pectoral 1.4 in héad; ventral 1.75 to 1.8. Body deep,
compressed, back elevated in adult, profile nearly straight from tip of snout to occiput, thence gently
curved to origin of dorsal; ventral _outline straight; snout long and pointed, jaws subequal; mouth
large, nearly horizontal, mdxillary reaching middle of pupil. Teeth moderate, outer row in upper
jaw and posterior teeth in both jaws considerably enlarged; preopercle finely serrate; gillrakers
moderate; scales moderate, those above lateral line not enlarged, those below slightly enlarged on
anterior part of body; scales above arranged in very oblique series, those helow oblique anteriorly,
becoming horizontal posteriorly. Dorsal spines strong, longest about 2.4 in head; soft dorsal high,
longest rays 3 in head; caudal lobes subequal, lobes 1.5 in head; anal spines strong, second longest
and strongest, 2.8 in head, not reaching past tip of last soft rays when depressed; soft anal high, its free
edge concave, longest rays 2.5 in head and reaching beyond tips of last rays when depressed; caudal
and soft parts of dorsal and anal densely and finely scaled; pectorals and ventrals with a few fine scales.

Color in life: Body dirty-silvery with about nine dark longitudinal streaks, plainest in young; a
median stripe from snout to origin of dorsal; first and second lateral stripes extend from above eye to
posterior end of soft dorsal, third begins on upper rim of orbit and extends to vertical of posterior end
of soft dorsal where it joins fifth line; fourth line, which is usnally indistinct, beging at eye, extends
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across opercle, and finally disappears on middle of side; fifth extends from eye along middle of side,
crossing lateral line, where it is joined by third, then extending on caudal peduncle above lateral line
to bage of caudal fin; the remaining lines are on lower part of side and are more or less broken and
irregular; head dark grayish-purple; an inky-black spot on iuner lower edge of opercle; lower jaw
flesh-color, with numerous fine dark specks; dorsal, caudal, anal, and pectoral yellow, with dusky
wash on bases; ventrals dark; inside of mouth flesh-color. In larger individuals the dark streaks persist,
but, are less distinet.

Found in the waters of southern Florida and West Indies; known from Clearwater Harbor, Key
West, Florida Keys, Indian River Inlet, Jamaica, St. Thomas, and Porto Rico. Probably not common
in Porto Rico, as we obtained specimens only at San Juan and Arroyo. The largest of these was 10.5
inches long. The life-colors in the above description were taken from a specimen 6.5 inches long,
obtained at Arroyo.

IHzmulon macrostoma Giinther, Cat., I, 308, 1859, Jamaica.

Hemulon fremebundum Goode & Bean, Proc. U. S. N. M, 1879, 340, Clearwater Harbor, Florida,
H: lon macrost ,Jordan & Evermann, 1. ¢., 1296, 1898,

188. Heemulon bonariense Cuvier & Valenciennes. ‘‘Ronco Prieto”; “Arrayado” ; Black Grunt.

Head 2.8; depth 2.6; scales 5-44-10; D. xit, 16; A. 11, 8. Body oblong, compressed, the
back considerably elevated; head rather long; snout pointed, rather longer and sharper than in H.
parra, anterior profile straight, or a little concave before eyes. Snout 2.66 in head (in young of 9
inches). Mouth rather small, smaller than in . parra, maxillary barely reaching front of eye, its
length 3 in head. Teeth of moderate size, outer and posterior somewhat enlarged. Eye moderate,
4.66 in head; interorbital space flattish, its width 4.25 in head; preorbital moderate, its least width
4.8 in head; preopercle moderately serrate.  Gillrakers few and small, about 12 on lower part of arch.
Scales larger than in I, parra or any other of the genus, those above and below lateral line about
equal in size, those above arranged in series which are less oblique and more undulating than in
related species, the series from scapular scale following direction of lateral line for about 10 scales, then
turning abruptly, reaching base of last dorsal spine, or sometimes anterior part of soft dorsal; soft fins
scaly ag usual. Dorsal spines of moderate strength, fourth 2.6 in head; longest ray of soft dorsal 4 in
head; caudal 1.66 in head; anal high, second spine and longest rays extending, when depressed, well
beyond tip of last ray; longest soft ray 2.75 in head; second spine longer and stronger than third, 2.66
in head; pectorals long, 1.33 in head; ventrals 1.75. .

Color in spirits, pearly-gray; center of each scale brownish-black, these coalescing and forming
very gharply defined continuous undulating stripes; about 16 of these between front of dorsal and front
of anal; sixth extending from scapular scale to last dorsal spine; base of caudal blackish; fing dusky.

This species is found in the West Indies south to Buenos Ayres; not very common. It is not
common about Porto Rico, only 2 specimens being obtained, both in San Juan market. It reaches the
length of a foot or less, and is of some value as a food-fish. -

Hwgmulon canna Cuvier & Valeneiennes, Hist, Nat. Poiss., V, 283, 1830, Martinique; not of Agassiz, 1829,

1lzemulon bonariense Cuv. & Val,, Hist. Nat, Poiss., V, 254, 1830, Buenos Ayres: Jordan & Bvermann, 1, ¢., 1297, 1898
Ixmulon notatum Pocy, Memorias, 11, 179, 1860, Cuba.

Iemulon retrocurrens Poey, Repertorio, 11, 236, 1868, Cuba.

ITwmaudon continwum Poey, Enum., 46, 1875, Cuba; Poey, F'auna Puerto-Riquefia, 825, 1881; Stahl, 1. c., 77 and 163, 1883,

189. Heemulon parra (Desmarest). ‘“Arrayado’’; ““Ronco’; Sailor’s Choice.

Head 3; depth 3; eye 4.4; snout 2.4; interorbital 4; preorbital 4.8; D. xi1, 17; A. 11, 8; scales
0-54-12; pectoral 1.6; ventral 1.8. Body comparatively deep, back compressed and arched; anterior
Profile rather steep and convex, nearly straight from tip of snout to opposite front of eye, from
which point to origin of dorsal fin, it is gently and regularly arched; back from origin of dorsal to
vaudal peduncle a uniform long curve; ventral line of body from tip of lower jaw to anal fin nearly
Straight; caundal peduncle compressed, its narrowest width 8 in its least depth. Mouth moderate but
slightly oblique, gape 3 in head; lower jaw slightly shorter; maxillary reaching somewhat past front
of eye, Teeth small, in villiform bands, those of outer series on sides of lower jaw somewhat enlarged;
ho antrorse teeth. Interorbital space convex; preopercle scarcely roughened, wholly without serra-
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tions; gillrakers short and not very stout, about 15 on lower arm of arch. Squamation very complete,
all soft fins densely and finely scaled; scales of body rather large, those above lateral line somewhat
enlarged anteriorly, running in very oblique series, series from humeral scale terminating under eighth
dorsal spine; scales below lateral line in more nearly horizontal geries, those on antérior part of body
gsomewhat enlarged; lateral line arched, approximately parallel to dorsal outline, but very gently
approaching it posteriorly. Dorsal spines strong, fourth to sixth longest, fin, when depressed, being
inclosed in a groove by the sheathing scales; first anal spine quite small, second large and strong, much
stronger but scarcely longer than third, their points not reaching tips of last soft rays when depressed;
free end of soft anal slightly emarginate; caudal lobes subequal, their length about 1.66 in head;
pectoral rather short and broad, reaching slightly past tips of ventrals; ventrals short, their tips
acutely rounded.

Color in spirits, dark-brown; center of each scale on upper parts of body dark-brown surrounded
by silvery, free edge of scale paler or purplish-brown; lower part of side and under parts more silvery,
but with numerous fine dark punctulations everywhere; head dark; fins all dark.

The range of this fish extends from.southern Florida through the West Indies to Brazil; it is
recorded from the Tortugas, Key West, Cards Sound, Marco, Lemon Bay, and Biscayne Bay in Florida,
and from Havana, Jamaica, Porto Rico, and Brazil. Tt is abundant about Key West. It collects into
schools in July and August, at which time it spawns on rocky bottom. It reachesa weight of 2 pounds,

i
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Fi1g, 62.—Hgmulon parra.

the average being abouy half a pound, and is a valuable food-fish. The best fishing for this gpecies is
in summer. The single specimen obtained in Porto Rico is from Puerto Real, and is 10.5 inches long.
1t is probably not uncommon at the west end of the island.

Diabasis parra Desmarest, Prem. Dée. Ichth., 30, pl. 2, fig. 2,1823, Havana.

Hemulon caudimacula Cuvier, Régne Animal, ed. 2, vol. 2,176,1829, Brazil; Havana.

Hzemulon chromis Broussonet MS. in Cuvier & Valenciennes, Hist. Nat. Poiss,, V, 242, 1830, Jamaica.

Hemulon acutum Poey, Memorias, TI,180, 1860, Cuba.

Heemulon serratum Poey, Memorias, I1, 18,1860, Cuba; Poey, Fauna Puerto-Riqueiia, 825,1881; Stahl, 1. ¢.,77 and 163,1888.

Hazemulon albidum Poey, Memorias, 11,181, 1860, Cuba.

Hzmulon parra,Jordan & Evermann, 1, c., 1297, 1898,

.140. Hsemulon carbonarium Poey. Ronco Carbonero.

Head 3; depth 2.8; eye large, 3.66 in head; D. x11, 16; A. 11, 8; scales 7-55-14. Body oblong;
back not greatly elevated, profile nearly straight or slightly convex from tip of snout to above eye,
thence gibbous to front of dorsal; snout short, moderately pointed, its length 3.16 in head; mouth
not very large; gape somewhat curved; maxillary extending nearly or quite to front of pui)il, its
length 2.5 in head; lower jaw rather included. Teeth strong, much as in H. sciurus, but a little
shorter. Interorbital space flattish, 4 in head; preorbital moderate, its least breadth 6 in head; pre-
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orbital finely but rather sharply serrate; gillrakers small, 9+ 14. Scales moderate, those below lateral
line anteriorly moderately enlarged, their series nearly horizontal; series above lateral line very
obligue. Dorsal spines slender and high, the fourth 1.87 in head; longest soft rays 8.5; upper caudal
Iobe a little longer than lower, 1.2 in head; longest anal rays 2.2 in head, their tips when depressed
reaching beyond tip of last ray; second anal spine strong, 2 in head, its tip reaching when depressed
about to tip of last soft ray; ventrals 1.5 in head; pectoral 1.3.

Color in life, light bluish-gray, much as in H. plumieri; body with 7 o1 8 deep brassy-yellow
stripes which are horizontal above, those below lateral line a little curved, following the rows of scales;
stripes narrower than interspaces of ground-color; 3 stripes above lateral line, 3 or 4 below, the latter
paler; little black under angle of preopercle; caudal blackish-yellowish at tip; soft dorsal, anal, and
ventrals yellowish-gray, distal portion blackish; spinous dorsal bluish, deep yellow at base and edge;
vellowish stripe along middle of fin; pectoral plain, yellowish bar across its base; mouth deep red,
its angle dusky. In spirits, grayish, more or less shaded with dusky, the stripes rather faint
orange-brown.

West Indies and the Bermudas, south to Brazil; very common at Havana. Length about 10
inches. One § inches long in Mr. Gray’s collection from San Geronimo; not seen by us in Porto Rico.

Heemulon carbonarium Poey, Memorias, 11,176, 1860, Cuba; Jordan & Evermann, 1. c., 1800,1898.

Tie, 63, —Hzmulon sciurus.

141. Heemulon sciurus (Shaw). ‘“Ronco Amarillo’’; Boca Colorado; ¢ Cachicata’; Yellow Grunt.

Head 2.66 t0 2.83; depth 2.83 to 3; eye 4 to 4.75; snout 2.25 to 2.33; maxillary 2 to 2.1; interorb-
ital 8.5 to 4.83; preorbital 6; D. xi1, 18; A. 11, 8; scales 9-50 to 53-13 or 14; pectoral 1.5 to 1.43;
ventral 1.75 to 1.86. Body oblong, back regularly and gently elevated, ventral outline nearly straight;
snout rather long and pointed; mouth large, gape curved, maxillary usually reaching to vertical of
front of pupil; lower jaw slightly included; teeth strong, upper jaw in front with about 8 strong
canines on each side; front teeth of lower jaw rather strong; antrorse teeth of back part of each jaw
rather strong. Scales moderate, those above lateral line not enlarged anteriorly, arranged in oblique
series, those below slightly larger anteriorly, arranged in nearly horizontal series; lateral line gently
arched in front. Dorsal spines moderate, fourth longest, about 2.5 in head; longest ray of soft dorsal
about 4 in head; second anal spine strongest and somewhat longer than third, but not reaching tips
of last soft rays when depressed; upper caudal lobe somewhat the longer; soft parts of dorsal, anal,
and caudal densely scaled; pectoral and ventral less fully scaled; preopercle finely serrate; gillrakers
short and slender, about 17 below angle of first arch.

General color in life: Yellowish, side with about 10 broad, brassy bands alternating with
somewhat narrower pale-blue bands, fourth of which runs forward across upper edge of orbit, crosses
forehead and joins its fellow from other side; cheek and snout with similar blue lines, the one on
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middle of cheek forking below eye and inclosing an oblong area of ground-color; spinous dorsal
pale-yellowish olive, bordered with orange; soft dorsal rusty-olivaceous, with orange border; caudal
dusky at base, yellowish-olive on outer third; anal, greenish-yellow; pectoral and ventral, rusty-lemon
or light-yellow; inside of mouth, except tips of jaws, blood-red.

The yellow grunt reaches a length of 18 inches and a weight of a pound or less and ig a common
and important food-fish from the Florida Keys to Brazil. It appears to be generally abundant about
Porto Rico and was observed at most of the places visited. There are specimens in the collection
from San Juan, Arroyo, Vieques Island, Culebra Island, Fajardo, Guanica, Puerto Real, and Ensenada
del Boqueron; taken by Mr. Gray at San Geronimo. It has previously been recorded from Biscayne
Bay, the Tortugas, Key West, and others of the Florida Keys, Cuba, Aspinwall, Bahia, and Jamaica.

At Key West this fish is known as “boar grunt’’ and is very plentiful, usually in schools on
rock bottom. A Key West fisherman reports that he has often caught 500 to 600 in a single day;
the best fishing is in August. The best bait is 2 long worm which the fishermen get from the stem of
a tall grass which grows on the bars. Nothing could be learned concerning its spawning habits,
except that it probably spawns in August. Cold is said to affect this species seriously.

Anthias formosus Bloch, Ichth,, pl. 323, 1790, Antilles; not Perca formosa Linnsus, with which it has been identified;
the latter is Diplectrum formosum.

Sparus sciurus Shaw, General Zoology, IV, pl. 64, 1803, Antilles; based on the description and figure of Bloch.

Hamulon elegans Cuvier, Régne Animal, ed. 2, vol. 2, 175, 1829; no description; baged on Bloch’s figure,

? Diabasis obliqualus Bennett, Zool. Journ. London, V, 1835, 90, Jamaica.

¢ Hemulon similis Castelnau, Anim. Nou. et Rares, 1T, 1855, Bahia.

Haxmulon luteum Poey, Memorias, 11, 174, 1860, Cuba; Poey, Fauna Puerto-Riqueiia, 825, 1881; Stahl, 1. ¢., 77 and 163, 1883,

Hemulon wmultilineatum Poey, Memorias, 11, 178, 1860, Cuba; Stahl, 1, ¢., 163, 1883.

Haemulon hians Haly, Ann, Nat, Hist., XV, 1875, 268, Aspinwall,

Haemulon sciurus, Jordan & Evermann, 1. ¢., 1303, 1898.

Y16, bi.—Heemulon plumier.

142. Hemulon plumieri (Lacépide).

“ Cachicata’; *Boca Colorado’; Ronco Ronco; Ronco Arard; Common Grunt.

Head 2.5 to 2.8; depth 2.43 to 2.66; eye 4.5 to 5; snout 2.16;- maxillary 2; interorbital 8.2 to 4;
preorbital 5 to 5.8; D. xi1, 15 or 16; A. 11, 8.or 9; scales 6-51-17; pectoral 1.5 to 1.8; ventral 1.75
to 1.8. Body moderately elongate, back considerably elevated and compressed; head long, snout
sharp and projecting; anterior profile more or less S-shaped, nearly straight from tip of snout to front.
of eye, there concave, thence gibhous to front of dorsal, this character more pronounced in adults;
mouth very large, gape curved, maxillary nearly reaching middle of eye; jaws subequal, or lower
slightly included; teeth strong, in rather broad bands, those of outer series enlarged; antrorse teeth of
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Pposterior part of each jaw strong; interorbital space convex; preopercle finely serrate; gillrakers small
and rather weak, about 12--15; scales rather large, those above lateral line very much enlarged ante-
riorly, arranged in irregular and very oblique series; those below lateral line but slightly enlarged
anteriorly and in oblique series. Dorsal spinegstout, third to fifth longest, about 2.5 in head, longest soft
ray ahout 4.5; first anal spine very short, as usual, second long and strong, 2.4 in head, scarcely reaching
tips of last soft rays when depressed and scarcely longer than third; soft portion of anal slightly
concave, anterior rays longest, about 2.5 in head; upper caudal lobe the longer, 1.4 in head; pectoral
long and somewhat falcate, about 1.33 in head; ventrals long, about 1.57 in head; caudal and soft parts
of dorsal and anal densely and finely scaled, few scales on pectorals and ventrals,

Color in life: General color light bluigh, series of scales each with a small brown or brassy spot,
these forming narrow indistinet lines running upward and backward; above the lateral line the body
of each scale is bluish, the border brownish olive; a brassy band along lateral line; back with some
bronze; under parts whitish; about 12 narrow, irregular bright-blue lines on head, separited by
broader brassy lines, these lines sometimes extending upon body; inner edge of maxillary orange;
lower anterior edge of opercle yellow; inside of mouth red or deep yellow; lips dusky; dorsal grayish,
with a narrow yellow edge on spinous portion; caudal plain gray; anal gray, tinged with yellow.

Color in spirits: Body pale-grayish with slight bluish iridescence on terminal borders of scales;
bases of scales above lateral line brown; under parts paler; head purplish, blue lines persistent but
duller, the brassy entirely faded; bright color of inside of mouth also faded.

The range of this species is from Cape Hatteras and Pensacola south to Brazil, on sandy shores.
It is par excellence *‘the grunt’’ of our South Atlantic States and Florida. About Porto Rico it is
one of the most abundant and valuable food-fishes. Numerous specimens were obtained at San Juan,
Mayaguez, Puerto Real, Bogueron, Guanica, Ponce, Arroyo, Hucares, Isabel Segunda, and Culebra.
It was one of the most common species in all the markets of the island. It is caught either in the
fish-traps or with haul seines. In our seining about the island this was the species most frequently
taken, particularly on sandy shores. At Key West it is the most abundant of all the food-fishes, and
is caught all the year round, the best season being during the fall. Their spawning season is during
August and September, at which time they gather up into schools on shoal, feathery, rock bottom,
where they spawn. Each roe is from 1 to 2 inches in length. The eggs are said to be “‘gritty '’ to the
touch and about the size of a No. 10 shot. When ripe they separate and flow freely from the fish.
After spawning the schools break up and the fish scatter. They are so abundant, however, that they
can usually be found in large numbers on suitable bottom, the best fishing being on rock bottom.
These fish grow to about 18 inches in length, with a maximum weight of 4 pounds; but those over 2
pounds are rare, and the average weight does not exceed one-third of a pound. :

Guabi coara brasiliensibus, Marcgrave, Hist. Brasil., 163, 1648, Brasil. .

Perca marina capite striato (the Grunt), Catesby, Hist. Carolina, pl, 6, 1743, Bahamas, ete.

Labrus plumieri Lacépdde, Hist. Nat. Poiss., TII, 480, pl. 2, fig. 2, 1802, Martinique; on a copy of a drawing by Plumier.
Hemulon formosum Cuvier, Régne Animal, cd. 2, IT, 175, 1829, Martinique.

Hemulon arcuatum Cuvier & Valenciennes, Hist. Nat. Poiss., IX, 481, 1833, Charleston, S. C.

Haemulon arara Poey, Memorias, TI, 177, 1860, Cuba.
Haemulon subarcuatum Poey, Memorias, IT, 419, 1860, Cuba; a specimen with blue bands on anterior half of head only.

Hamulon plumicri, Jordan & Evermann, 1, e., 1304, 1898,
143. Heemulon flavolineatum (Desmarest). . Ronco Condenado; French Grunt; Open-mouthed Grund.

Head 2.8; depth 3; eye 3; snout 3; maxillary 2.5; interorbital 3.5; scales 7-50-11; D. xm, 14;
A. m1, 8. Body oblong-ovate, compressed, back not much elevated, profile from tip of snout to nape
nearly straight, thence gently arched to origin of dorsal; mouth large, nearly horizontal, gape curved,
maxillary nearly reaching middle of pupil; teeth moderate, outer somewhat enlarged; antrorse teeth
in posterior part of each jaw considerably enlarged, those of upper jaw canine-like. Scales large, those
on anterior part of body below lateral line considerably enlarged; rows of scales above lateral line
Tunning very obliquely upward and backward, those below somewhat wavy, most of them forming a
curve with convexity downward and backward. Fins all moderate; dorsal spines slender, rather
weak, longest about 2 in head; second anal spine longest and strongest, about 1.8 in head, its tip,
When depressed, extending beyond tip of last ray.

Color in life: Side witlr about 12 irregular brassy lines alternating with about same number of
Similar pale-bluish lines, upper brassy lines rather dark, middle ones brightest and broadest, the broadest
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two uniting at gill-opening and running across opercle as one brassy line; anterior edge of opercle
bright indigo-blue.

The above description based upon young individuals 2.5 to 4 inches long. The color- of larger
individuals, from Havana, has been described as follows: Light bluish-gray as ground color; a bronze-
yellow spot on the upper part of each scale, these forming continuous undulating stripes on the whole
body and head, wider than the interspaces of ground-color, and nearly straight on caudal peduncle, on
anterior part of body below lateral line broader and very oblique; a horizontal golden-yellow stripe,
crossing the others, rung alongside of back from occiput to last rays of soft dorsal; yellow around eye;
vellow shades and streaks on cheek, not strongly marked as in H. sciurus and H. plumieri; yellow
stripes on top of head; angle of mouth black, inside brick-red; a large black blotch under angle of
preopercle; fins bright golden-yellow, the pectoral and spinous dorsal paler.

In spirits the ground-color becomes grayish and the stripes brownish or dusky.

The range of H. flavolineatum is from the Bermudas, the Florida Keys, and Tortugas south to
Brazil. It is generally common in the West Indies and abundant about Porto Rico, usually on sandy
shores. No adults were obtained, but numerous young from the following localities: San Antonio
Bridge, Mayaguez, Puerto Real, Ensenada del Boqueron, Ponce, Arroyo, Hucares, and Culebra.

This well-marked species reaches a length of a foot and is a good food-fish.

Diabasis flavolineatus Desmarest, Prem, Décade Ichth., 35, pl. 2, fig. 1, 1823, Cuba.
Hazmulon heterodon Cuvier, Rigne Animal, ed. 2, vol. 2, 176, 1829, Cuba,

Haxmulon zanthopterum Cuvier & Valenciennes, Hist. Nat. Poiss,, V, 254, 1830, Martinique.
Haemulon flavolineatum, Jordan & Evermann, L. ¢., 1306, 1898,

Fra. 55.—Bathystoma, rimator.

Genus 82, BATHYSTOMA Scudder.

This genus differs from Hazmulon in having 13 dorsal spines; body rather elongate; gillrakers
rather numerous, 12 to 18 opn lower part of anterior arch; mouth moderate; scales small; frontal foramina
long, divided slits in front of supraoccipital crest. Jaws red within.

a. Mouth large, maxillary reaching middle of eye, its length about one-half head; gillrakers rather short and few;
scales moderate, 50 to 56 in lateral line; second anal spine scarcely larger or longer than third, 2.75 or more in

head.
b. Body oblong, back moderately elevated, depth 2.76to8inlength .. ..o i . rimator, 144
bb. Body subfusiform, back little elevated, depth 8.33 to8.6inlength ........ ... .. ... .. . ... ... ... ... aurolineatum

aa. Mouth rather small, maxillary not reaching to opposite middle of eye, its length not quite one-half head; gillrakers
numerous, rather long; scales small, about 70 in lateral line;-second anal spine nombly longer and larger than
third; body more elongate than in other species, depth about 8.5inTength ... ... % ... ....... striatum, 145

144. Bathystoma rimator (Jordan & Swain). Zom-tate; Red-mouth Grunt; Cumsar.

Head 2.8; depth 3; eye 4.2; snout 2.5; maxillary 2; mandible 2.2; interorbital 3.7; preorbital 8;
D. xur, 15; A. 111, 8; pectoral 1.5; ventral 2; scales 8-56-12. Body elongate, back somewhat elevated,
anterior profile slightly convex; snout rather long, pointed; eye large; mouth large, maxillary reaching
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pupil; teeth not strong, ouler series enlarged; scales rather small, in oblique series above lateral line,
horizontal Lelow and slightly enlarged anteriorly. Dorsal spines slender, fourth 2.4 in head; second
anal spine cqualing third in length, but much the stronger, 3 in head.

Color in life: Silvery white, slightly bluish above, with iridescent reflections; edges of scales of
‘body light-yellow, these forming continuous light-yellow lines, those below lateral line horizontal,
those above very oblique; besides these a narrow continuous streak of light yellow above lateral line
from head to end of soft dorsal, and another from eye to middle of caudal; head silvery yellowish
above; inside of mouth red; no black under preopercle; traces of black bloteh at base of caudal; fins
colorless, lower stightly yellowish. )

The range of thig fish is from Cape Hatteras and Pensacola southward through the West Indies
to Trinidad. It is abundant about Charleston, 8. C., where it is one of the most common food-fishes;
adults gaid to be uncommon about Pensacola and Key West, but at the latter place the young swarm
¢verywhere about the wharves and shores. It is as yet not known from Cuba, and does not seem to
be at all abundant in Porto Rico, as it was seen only at Aguadilla, Ensenada del Boqueron, and Culebra
Island. The specimens obtained are 5 and 6 inches long. )

Heemulon rimator Jordan & Swain, Proe, U. 8. N. M. 1884, 308, Charleston, Key West, and Pensacola.
Bathystoma rimator, Jordan & Evermann, 1, ¢., 1308, 1898, ’

145. Bathystoma striatum (Linneeus). White Grunt.

Head 2.8; depth 3.3; eve 3; snout 3.28; maxillary 3.16; mandible 2.75; interorbital 3.8; preor-
bital 8.3; scales 8-70-13; D. x11, 13, the langest spine about 2.2 in head; A. 111, 7; pectoral 1.5 in
head; ventrals 1.75; caudal 1.5. Body elangate, fusiform, back little elevated, anterior profile scarcely

“arched; head moderate, snout short and blunt; mouth small, maxillary reaching front of pupil; eye

large; teeth small, outer series somewhat enlarged; interorbital wide, preorbital narrow; preopercle
finely serrate; gillrakers numerous, long and slender, 7 +20. Scales very small and crowded, those
above lateral line in very oblique series, those below more nearly horizontal, none enlarged; soft parts
of all fing densely scaled; spines slender and weak. .

Color in alcohol: Pearly-gray, with 5 or 6 continuous brownish streaks (probably golden in life),
Y on median line from tip of snout to origin of dorsal, 1 diverging from snout and passing above
¢ye and along side to soft dorsal; another from snout crosses upper part of eye and terminates near
beginning of lateral line; a fourth passes through eye and along middle of side fobase of caudal;
another crosses opercle and base of pectoral.

This fish is known from the Bermudas, Key West, Cuba, Santo Domingo, and Porto Rico, but is
Apparently not common. It probably never exceeds a foot in length. We seined one specimen,
3.25 inches long, at San Antonio Bridge.

" DPerca siriata Linngeus, Syst. Nat., ed. X, 233, 1758, North America. .
Grammistes trivittatus Bloch & Schneider, Syst. Ichth., 188, 1801, Brazil: ou the deseription of Maregrave.
Serranus capeuna Lichtenstein, Abhandl. Berlin Akad. 1821, 288, Brazil; on the description of Murcgrave,
Hamulon quadrilineatum Cuvier & Valenciennes, Hist. Nat. Poiss., V, 238, pl. 120, 1830, Santo Domingo.
Hemulon, quinquelincatim Poey, Memorias, 13, 419, 1860, Cuba,
Bathystoma striatum, Jordan & Evermann, 1. ¢,, 1310, 1898,

Genus 83, ANISOTREMUS Gill.

Body ovate, short, deep, and compressed; mouth rather small with thick lips, maxillary rather’
short; ingide of mouth not red; teeth in jaws only, all pointed, those of outer series in upper jaw
enlarged; chin with a median groove besides smaller pores. Dorsal spines strong; soft rays of dorsal
al}d anal-scaly at base, anal spinesstrong; caudal mostly lunate; scales large; lower pharyngeals broad,
With coarse, blunt teeth. ‘

This genus, which: is closely related to Hwmulon, contains 12 species, valued as food-fishes, all
from the shores of tropical America and only two of which have been taken in Porto Rico. Al of the
Species undergo considerable change in form with age.  The young are marked with two or three
blz\ckish, lengthwise stripes. These disuppear with age, quickest in the brightly coloved species, but
Dersist 5 long time in species like A. bilineatus and A. inferruplus, which agree in coloration with
Iliemuloy, parra and related species. '

¥, C. B. 1900—13
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a. Scales above lateral line arranged in oblique series which are not parallel with it.

. Seales comparatively large, less than nine in a vertical series between first dorsal spine and lateral line; coloration
olivaceous, adult nearly plain, young with two or more dusky lateral stripes which disappear with age; fins
blackish. B

. Scales b or 6-52-15 (lateral line with 49 pores); scales above lateral line on anterior part of body more or lesy

enlarged, especially in adult.

Scales above lateral line not much enlarged, about 9 in an oblique series from first dorsal spine to lateral line:

profile of head anteriorly rounded......oov ittt i iaerieee e surinamensis, 146
ce. Scales 7 or 8-46-15 (Iateral line with 54 pores); scales above lateral line anteriorly not especially enlarged... bicolor
bb. Scales rather small, more than 9 in a vertical series between first dorsal spine and lateral line,

Body not striped longitudinally with yellow or blue; prcorbital narrow; gillrakers x + 13.

Anterior part of body with a black vertical bar.

. Body with 2 lengthwise bands; humeral bar brownish; a dark caudal spot, and a spot on the back of the caudal
PEAUNCIE « ettt eaacaiseeeaateereeseeeseeeaseaaaataiaaas spleniatus

. Body with longitudinal stripes of blue or yellow or both; young with & black blotch at base of caudal; preorbital
broad; gillrakers X + 16. .

. Anterior part of body with 2 broad, dark crossbars, the one from nape obliquely forward through eye, other from
front of dorsal downward; behind these a series of horizontal stripes alternately-yellow and blue; pectoral
longer than head; second anal and fourth dorsal spines nearly equal.

. Blue stripes on side as broad as & scale, ench more than two-thirds width of golden-yellow interspaces and each
very faintly edged with darker; vertical bands on head and shoulder jet-black .................. virginicus, 147

Rhh. Anterior part of body without dark crossbars, body sometimes plain yellowish, back usually violet with 4 or 5

yellow lines; silvery below; snout short, not longer than width of the eye; dorsal fin very deeply notched,

with feeble spines; the second and third anal spines equal in length; the body a little more oblong than in

BUTTIOTIENSTE « et ettt et et ettt et asaeiereeasuescarccasesnsssssosssanscssnanne heereisasersiaanan serrula
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Fia. b6.—Anisotremus surinamensis,

146. Anisotremus surinamensis (Bloch). Fompon.

Head 3.14; depth 2.2; eye 4.5; snout 2.8; maxillary 3; D. xu1, 16; A. 11, 8 or 9; scales 5-50-13.
Body deep, back elevated, greatly compressed; profile steep, nearly straight from snout to above eye,
a slight depression in front of nostril and another in interorbital space; profile from interorbital sp;a,cc
to dorsal strongly arched in a broad curve. Head moderate; cheek deep; mouth rather small; jaws
subequal, maxillary barely reaching front of orbit; ventral line of body nearly straight; caudal peduncle
moderately long, its least depth equal to snout; teeth in several bands, outer enlarged and canine-like.
Fourth dorsal spine strongest and longest, its length 2.2 in head; soft dorsal as well as anal, pectorsl,
ventrals, and caudal densely covered with minute scales; height of longest soft dorsal ray 8 in head;
second anal spine very stout, its length equal to that of fourth dorsal spine; third anal spine broad at
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base, but shorter than second; free edge of soft anal straight; dorsal and anal fins depressible in a scaly
sheath; pectoral long and falcate, nearly reaching tip of ventrals, 1.2 in head; ventral shorter, 1.2 in
bectoral; caudal well forked, the lobes about equal to ventral. Preopercle strongly- but irregularly
serrate. Scales of cheek in about 7 rows, those on opercle in about 8 rows, on interorbital and nape
small and crowded; scales of back and sides arranged in oblique rows not parallel with lateral line,
which is arched, following approximately contour of back. Gillrakers rather short, stiff, 13--19.

Color, grayish, darkest on anterior half of body, where each scale is dark-brown on its basal half,
then with a white ellipse, narrow border darker, contrast between dark base and white ellipse very
marked; owing to the irregular arrangement of scalés the dark bases in some cases appear as spots; upper
side of caudal peduncle brown, sides nearly plain white; snout and under parts of head lilac-brown;
under parts of body rusty-brown; fins all dark brown, especially the soft parts of dorsal and anal.

The above description from a specimen 15 inches long, taken in Indian River, Florida.

The recorded range of this species ig from the Indian River, Florida, and the Tortugas to Brazil;
it is known from Surinam, Martinique, Porto Rico, Jamaica, and Cuba. It attainsa length of 2 or 3 feet
and is a good food-fish, though it is not sufficiently numerous anywhere to be of great importance.
Only a single specimen, 2.4 inches long, seined at Ponce, was obtained in Porto Rico.

Lutjanus surinamensis Bloch, Ichth., pl. 268, 1791, Surinam.

Holocentrus gibbosus Lacépéde, Hist. Nat. Poiss., IV, 344, 1803, Surinam, )
Pristipoma bilineatum Cuvier & Valenciennes, Hist. Nat. Poiss., V, 271, 1830, Martinique.
Pristipoma melanopterum Cuvier & Valenciennes, Hist. Nat., Poiss., V, 273, 1830, Brazil.
Humulon obtusum Poey, Memorias, 11,182, 1860, Havana.

Hemulon labridum Poey, Memorias, 11,419, 1861, Cuba.
Anigolremus surinamensis, Jordan & Evermann, 1. ¢.,1818,1898,
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Fig. b7.—Anisotremus virginicus,

147. Anisotremus virginicus (Linnwus). ‘‘8isi”’; Catalinela; Pork-fish.

Head 3 to 3.2; depth 2 to 2.25; eye 3.75 to 4; snout 2.75; maxillary 3.25 to 8.5; interorbital 3;
breorbital 4; scales 13-57 to 60-16; D. xm, 16; A. 111, 9; pectoral a little longer than head; ventral 1.5;
taudal lobe 1.2. Body ovate, back greatly elevated, anterior profile very steep, slightly convex along
8hout and over eye, very much arched on nape; highest point of body at origin of dorsal fin; mouth
8mall, little oblique, maxillary extending to anterior edge of orbit; jaws subequal; outer row of teeth
enlarged; gillrakers 11--11, short and not very stiff. Dorsal spines rather strong, longest (third) about
1.8 in head; dorsal rays short; second anal spine strongest and longest, about 2 in head; candal well
forked, lobes subequal; ventrals just reaching vent; pectoral long, somewhat falcate, reaching origin
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of anal. Scales large, strongly ctenoid, those on nape and breast reduced in size; scales above lateral
line in oblique series.

. Color in life: Side with about 8 broad, lemon-yellow lines alternating with similar lines of dirty
gilvery, the upper 8 or 4 of these yellow lines branch anteriorly, the fifth extending on middle of caudal
peduncle; belly silvery-white; a broad black bar from origin of spinous dorsal downward to base of
pectoral, the black continuing on shoulder-girdle to near isthmus; another broad black bar from occiput
through eye to angle of mouth; cheek metallic or brassy-greenish; top of head brassy; fins all orange-
vellow, spinous dorsal, pectoral, and ventral dusted with brownish; scaly sheath at base of anal rich
yellow. In alcohol, the longitudinal stripes become bluish and the yellow fades.

This handsome fish ranges from Florida to Brazil. It is-known from Biscayne Bay, Xey West,
Santo Domingo, Jamaica, Porto Rico, Martinique, and St. Catharine Island, Brazil, and is the commonest
species of the genus in the West Indies. About Key West it is said to school from June to August,
which is the spawning season, and is found then about the shoals, but soon retires to deeper water. ~ It

_spawns all through the channel about the shoals, and is then caught in greatest numbers. About a
month after the spawning season immense numbers of young aré seen on the shoals. Itreachesalength
of about a foot and a weight of 2 pounds. The average weight of those brought to market probably '
does not exceed one-third of a pound. It does not appear to be very common about Porto Rico as only
five examples were obtained—one at Ponce, one at Mayaguez, and three at Arroyo, where it was called
‘“‘gigi”’ by the fishermen. It is regarded as a good food-fish.

GQuatucupa juba, Marcgrave, Hist. Brasil,, 148, 1648, Brazil.

Acara pinima, Marcgrave, Hist. Brasil., 152, 1648, Brazil.

Sparus virginicus Linneus, Syst. Nat., X, 281, 17568, South America.

Sparus vittatus Bloch, Ichth., taf. 263, fig. 2, 1791, Brazil; after Acara pinima of Marcgrave,

Perca juba Bloch, Ichth., taf. 308, fig. 2, 1791, Brazil; after Guatucupa juba of Marcgrave.

Grammistes mauritit Bloch & Schneider, Syst. Ichth., 185, 1801, Brazil: after Sparus vittatus Bloch.

? Pristipoma catharinz Cuvier & Valenciennes, Hist. Nat. Poiss., V, 269, 1830, St. Catharine Island, Brazil.

Pristipoma rodo Cuvier & Valenciennes, Hist. Nat. Poiss., V, 274, 1830, Brazil, Martinique, Porto Rico, and Santo Domingo.

Pristipoma acara pinima, Castlenau, Anim, Nouv. ou Rares, 8, 185G, Brazil.
Anisotremus virginicus, Poey, Fauna Puerto-Riquefia, 324, 1881; Jordan & Evermannm, 1. ¢., 1322, 1898, -

Genus 84. CONODON Cuvier & Valenciennes.

This genus is close to Pomadasis, from which it is separated by the enlarged outer teeth and by
the peculiar armature of the preopercle, which is very sharply serrate, serre at angle enlarged, those
before angle turned forward. Body oblong; soft rays of dorsal and anal more or less scaly; second
anal gpine large. Of the two species of this genus only one occurs in Porto Rico.

148. Conodon nobilis (Linnwzus). ‘ Bureleado.”

Head 3.25; depth 3.25; eye 4.1; snout 3.4; maxillary 2.8; mandible 2.25; interorbital 5.1; preor-
bital 5.3; D. x1-1,13; A. 11, 7; pectoral 1.4; ventral 1.5; caudal 1.4; scales 5-51-11. Body oblong, back
elevated and moderately compressed, depth equal to length of head; mouth small, maxillary falling
short of front of eye; lower jaw projecting; teeth in front of both jaws much enlarged, conic, short, but
very stout; pectoral with about 10 short, sharp serrations on upper limb, lowermost, at angle of
preopercle, much the strongest; antrorse serrations on lower limb; dorsal spines strong, a deep notch
between them and soft dorsal; second anal spine longest and strongest.

Color in life: Back grayish, becoming paler on sides; belly white, silvery; top of head grayish;
side with 8 broad, vertical dark bars, broadest above, gradually narrowing and disappearing below;
interspaces broader, with brassy wash; some evidence of 2 pale brassy stripes below lateral line; side
of snout, head, and tip of lower jaw pale-lemon; fins all with some yellow, ventral brightest.

This species is found on the coast of Texas, West Indies, and Brazil, not uncommon on sandy
shores; recorded from Jamaica, Martinique, Brazil, and Texas; not rare in Porto Rico, where specimens
were obtained by us at Arecibo, Mayaguez, Palo Seco, Ponce, Arroyo, and Vieques. It reaches &
length of about a foot, but our examples range from 2.75 to 4.5 inches.

Perea nobilis Linngens, Syst. Nat., ed. X, 191, 1758, North America.

Sciena plumieri Bloeh, Tehthyol., VI, 66, taf. 306, 1791, Martinigue,

Seiana.coro Bloeh, 1. e, pl. 307, fig. 2, 1791, Brazil; after Coro corn Maregrave.
Conodon antillunus Cuvier & Valenciennes, Hist. Nat. Poiss., V, 156, 1830, Jamaica.
Pristipoma coro, Poey, Fauna Puerto-Riquefia, 324, 1881; Stahl, 1, ¢,, 77 and 163, 1883,
Conodon nobilis, Jordan & Evermann, 1. c., 1324, 1898,
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Genus 85. BRACHYDEUTERUS Gill. The Burritos.

Body oblong; scales large, those above in series parallel with lateral line; mouth small, outer
teeth in jaws somewhat enlarged; inside of jaws not red. Anal spines small or moderate, second
little, if any, longer or stronger than third, and lower than soft rays; soft dorsal and anal largely
covered with small scales; dorsal spines 12; soft dorsal comparatively long, of 15 or 16 rays; otherwise
esgentially as in Pomadasis, fing smaller and more scaly.  Only one of the four American species is known
from Porto Rico.

149. Brachydeuterus corvinseformis (Steindachner).

Head 3 to 3.25; depth 3.25; eye 3.75 to 4 in head; snout 2.2 to 3; D. x11, 15; A, 11, 7; scales
6-51-10. Upper profile regularly arched from snout to tail, highest point at origin of dorsal; lower
profile nearly straight to base of anal; preorbital slightly less than eye; maxillary not reaching eye,
3.33 to 3.4 in head; anterior nostril oval, twice size of posterior; preopercle finely toothed, about 20
teeth on upper limb, increasing slightly in size toward angle; dorsal notched almost to base, fourth
spine longest, 2.12 to 2.5 in head; longest soft ray (second) equal to or slightly less than longest spine;
“pectoral pointed 1.25 to 1.4 in head; ventral broad, margin nearly straight, inner ray 1.25 in second,
which is 2 in head; the first ray branched once, shg,htly filainentous, the other rays much branched;
second and third anal spines about equal, 3 to 3.75 in head, relatively larger in smaller specimens, second
stouter; first soft ray 2.5 in head; margin of anal slightly concave, last ray shorter than second spine;
upper lobe of caudal longer, the difference more noticeable in smaller specimens, 1.33 to 1.5 in head,
middle rays 1.75 in upper; pectoral scaly at base only, other fins, except spinous dorsal, more or less
completely scaled, a narrow sheath of scales on sides of dorsal and anal, supplementary scales slightly
developed in axil of ventrals; least depth of caudal peduncle 1.5 to 1.6 in length from below end of
dorsal, its length being equal to middle caudal rays; lateral line and rows of scales above it concentric
with back, scales below lateral line in horizontal rows.

Color in aleohol: Dark olive above, lower sides more or less silvery, larger specimens much the
lighter, a dark linealong each row of scales helow lateral line, these rather indistinet in larger gpecimens;
scales above lateral line with dark centers, these not forming distinet lines; a diffuse dark blotch on
Scapular region, very faint in the larger specimens; pectoral colorless, other fins punctate, margins
very dark. There is considerable variation in the ground-color, larger specimens being distinetly
silvery, some of the smaller heavily washed with olive and having scapular blotch more developed.

Our specimens differ from Steindachner’s description in having a rather shorter maxillary, not
reaching eye, narrower preorbital, and a blotch on scapular region. They are, however, probably not
Specifically distinct.

The range of this species is from the West Indies to Brazil; apparently common about Porto Rico,
Specimens being in the collection from Palo Seco, Aguadilla, Mayaguez, Arroyo, Hucares, and Isabel
Segunda. It reaches a length of about a foot, and is a good pan-fish.

Hemaulon corvingforme Steindachner, Ichth. Notizen, V11, 16, 1868, Santos, Brazil.
Brachydeuterus corvingformis, Jordan & Evermann, 1, ¢,, 1826, 1898,

Genus 86. POMADASIS Lacépede. The Burros.

Body oblong, somewhat compressed, back not much elevated; mouth rather small, terminal, low, .
lips thin; maxillary usnally not extending to opposite eye, its tip not reaching posterior edge of broad’
Preorbital; premaxillary protractile; teeth on jaws only, in villiform bands, subequal, or outer series
in upper jaw more or less enlarged; no red on jaws; a central groove behind symphysis of lower jaw;
cheek and opercles scaly; the preopercle rather distinctly serrate, serre below not turned forward;
Suprascapular serrate; scales large, those above lateral line in series parallel with it; no siall scales
at bage of the others; soft dorsal and anal fins naked, or with very few scales at the base; dorsal fin
marginate, spines strong, 12 or 13 in number, soft rays 11 to 14; anal fin of 7 or 8 soft rays, short,
With second spine always very strong; gillrakers feeble, few in number; caudal lunate, forked.

This genus is composed of small shore fishes, some of its representatives being found in most
tropical seas; several enter fresh waters, and perhaps belong to the brackish-water fauna. Numerous
Species are found on the west coast of Africa and about the Cape Verde Islands, but so far as known
hone enters European waters. Only three of the eight American species are known from Porto Rico.
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a. Dorsal spines x11; preorbital broad.
L. Seales small, 65 in a longitudinal series; body elongate; maxillary extending a little beyond front of eye; anal

spines strong, second three-fourths depth of body. Color, nearly plain; silvery below ........... productus, 150

aa. Dorsal spines X111; preorbital narrow.
¢. Body moderately elongate, depth 2.66 to 3inlength ....o..oooiiiiiii il ".. crocro, 151
ce. Body very long and low, compressed, back little elevated, depth about 3.6 in length............ ... ramosus, 152

150. Pomadasis productus (Poey).

Head 4 in total length with caudal; depth 4.33; eye 4; D. xn, 12; A, 1r1, 7; scales 65. Body
elongate, maxillary extending a little beyond front of eye; anal spines strong, second three-fourths depth
of hody. Color, nearly plain; silvery below. (Poey.)

Apparently closely allied to P. bayanus and differing from 2. ramosus, if the descriptions can be
trusted, in having but 12 dorsal sptnes. Recorded from Cuba and Porto Rico by Poey; not seen by us.

Pristipoma productum Poey, Memorias, 11, 186, 1860, Havana; Poey, Fauna Pucrto-Riquefia, 324, 1881,
Pomadasis productus, Jordan & Evermann, 1. c¢., 1332, 1898.

151. Pomadasis crocro (Cuvier & Valenciennes). *‘Vigjo.”
7}

Hezad 3; depth 2.66 to 3.5; eye 3.5t05; ‘D. xur, 11 or 12; A. 111, 6 or 7; scales 6-54-16; preorbital
4 to 8; snout 2.8 to 3.66; maxillary 3 to 4; pectoral 1.16 to 1.5; fourth dorsal spine 1.8 to 2.25; second
anal spine 1.5 to 2; soft dorsal 2 in spinous. Body elongate, compressed, back elevated, high at nape,
anterior profile rather irregular, varying with age; a more or less distinct frontal depression above eye
in old examples; mouth small, maxillary barely extending to anterior edge of orbit; lower jaw included;
preopercle coarsely serrate, teeth wide apart; teeth small, outer scarcely enlarged; scales rather large,
those above lateral line in parallel series; dorsal fin moderately notched; second anal spinc very strong
and long, reaching past tips of all rays; pectoral short, caudal slightly lunate.

Color in life: Grayish, with about 12 narrow interrupted stripes formed by pale-silvery quadrate
spots, one on middle of each scale, plainest on middle of side; under parts white, washed with rusty;,
opercle brassy; top of head rusty; spinous dorsal darkish; ventrals and pectoral dusky; iris lemon-
yellow; mouth scarlet within, pale flesh-color anteriorly.

West Indies, from Cuba to Brazil; generally common on sandy coasts. A specimen, 7.5 inches
long, obtained in San Juan market, where others were seen. A good food-fish, though of small size.
Pristipoma erocro Cuvier & Valeneicnnes, Hist, Nat. Poiss., V, 264, 1830, Martinique,
Pristipoma cultriferwn Poey, Memorias, IT, 185, 1860, Havann; Pocy, Fauna Puerto-Rignefia, 824, 1881; ,Stahl, 1. ¢., 77

and 163, 1883.
Pomarlasis eroero, Jordan & Evermann, 1. ¢., 1333, 1898,

152. Pomadasis ramosus (Poey). *‘Ronco Blanco.”

Head 3.15; depth 3.7; eye 4; snout 3.1; maxillary 2.7; mandible 2.25; interorbital 4.4; preorbital
6.6; D, xm, 12; A. 111, 7; pectoral 1.7; ventral 1.7; caudal 1.4; scales 6-57-13. Body long and low,
back somewhat compressed and a little elevated, anterior profile nearly straight; head pointed, mouth
not large, maxillary reaching past front of orbit, lower jaw included; teeth in villiform bands, outer
row in upper jaw slightly enlarged; preopercle and suprascapular scale strongly serrate; dorsal fin
continuous, well notched, spines very strong; second anal spine very greatly enlarged, as long as longest
rays; bases of soft dorsal and anal with a sheath of small sceales, that of soft dorsal low; caudal lunate;
lateral line nearly straight save under soft dorsal.

Color in life: Silvery, bluish on back, slightly brassy on side, white below; pectoral pale-yellow;
ventral pale; anal and soft dorsal darker, membrane of spinous dorsal dark-edged; caudal dark with
black edge.

Found in the West Indies, south to Brazil. Two specimens, about 10 inches long, one from
San Juan market, the other from the Rio Loiza near Caguag, more than 25 miles from the coast and in
fresh water. Five young examples, each 2 to 3 inches long, were taken in the seine at Aguadilla.
This species is said by the native fishermen to utter the grunting noise characteristic of the family.
Though not large, it is nevertheless a good food-fish and is highly valued.

Pristipoma ramosum Poey, Memorias, 11, 186, 1860, Cojimar River, Havana, Cuba,
Pomoadasis ramosus, Jordan & Evermann, 1. ¢.,1334,1898,
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Family XLVIi. SPARIDA. The Porgies.

Body oblong, or more or less elevated, covered with rather large, adherent scales, which are
hever truly ctenoid. Lateral line well developed, concurrent with back, not extending on caudal fin.
Head large, crests on skull usually largely developed. No suborbital stay. Mouth small, terminal,
low, and horizontal. Premaxillaries little protractile; the maxillary short, peculiar in form and in
articulation, without supplemental bone, for most of its length slipping under edge of the preorbital,
which forms a more or less distinct sheath; preorbital usually broad; teeth strong, those in front of
jaws conical, incisor-like or molar; lateral teeth of jaws always blunt and molar; no teeth on vomer or
palatines; posterior nostril largest, usually more or less oblong or slit-like; lower pharyngeals separate;
gills 4, a large slit behind the fourth; pseudobranchiwe large; gillrakers moderate; gill-membranes
separate, free from the isthmus; preopercle entire or serrulate; opercle without spines; sides of head
usually sealy; dorsal fin single, continuous, or deeply notched, spines usually strong, depressible in o
groove; spines heteracanthous, that is, alternating, the one stronger on the right side, the other on
the left, 10 to 18 in number; anal fin rather short, similar to soft dorsal, and with 3 spines; ventral
fing thoracic, rays 1, 5, with a more or less distinet scale-like appendage at base; caudal fin usually
more or less concave behind; air-bladder present, usually simple; pyloric ceeca few; vertebre usnally
10 - 14 = 24; intestinal canal short.

Carnivorous shore fishes of the tropical seas, especially abundant in the Mediterranean, the Red
Sea, and the West Indies. )

«. Peeth in front of jaws conical or incisor-like, not molar; dorsal fin continuous; posterior nostril oblong; preoperele
ntire.
b. Sec(fnd interhsemal bone enlarged, hollowed anteriorly, or pen-shaped, receiving the posterior end of air-bladder
in its anterior groove; posterior nostril slit-like.
2. Front teeth narrow, compressed, forming lanceolate incisors; first spine-bearing interneural with an antrorse
spine; temporal crest obsolete; lateral crest nowhere coalescing with supraoceipital crest; interorbital area
flattish, with two low ridges; a small foramen in each of these above front of pupil: interorbital area much

contracted anteriorly; a strongly projecting prefrontal process, which makes an acute angle with supraorbital.
d. Frontal bones partly porous and gibbous: antrorse dorsal spine attached directly to interneural: third dorsal

spine very long, longer than the head.......... i iiiueetiii i ecaaaeaannns OTRYNTER
dd, Frontal bones not gibbous nor porous; antrorse dorsal spine attached to interneural by a long process or spur;
third dorsal spine about half head. . ... o i i i i et STENOTOMUS

. T'ront teeth conical or eanine-like; first spine-bearing interneural without antrorse spine; temporal crest very thin
and high, joining lateral crest which forms part of margin of orbit above middle of eye, both crests coalescing
with supraocecipital in cavernous anterior part of interorbital area; interorbital aren somewhat countracted
anteriorly; prefrontal process very strong, making an obtuse ungle with supraorbital, this process forming a
conspicuous knob above the long posterior nostril........ .o il CALAMUS, 87

bb. Second interheemal spine normal, not ¢ pen-shaped.”

e. Front teeth conie, not compressed; no incisors; oceipital crest coalescent with temporal erests; no antrorse spine
on first interneural; dorsal spines usually 11 to 13.
JS. Anterior teeth in both jaws strong, decidedly canine-like; body more or lesy deep and compressed........ PAGRUS
ce, Front teeth incisor-like; no canines. '
g. Incisors broad; molars in 2 to 4 series in each jaw.
h. First ypine-bearing interneural with an antrorse spine in front.

. Supraoccipital and temporal crests nowhere coalescent, interorbital area not swollen; frontal bone in interorbital
aren thin, concave in transverse scetion; temporal crest low, separated from supraoceipital crest by a flattish
area which extends forward on each side of supraoccipital erest and 16 groove of premaxillary spines. Ineisors
conSPICUOUSLY NOLCRCA .o ov ittt ittt in et ema it tsee s aastianansnnneaasectsnensncsannnss LAGODON

. Supraoceipital and temporal crests coslescent anteriorly, both disappearing in the gibbous interorbital area;

frontal bone between eyes transversely convex and more or less honeycombed; temporal crest separated from

oceipital erest by an excavated arca bounded anteriorly by Iateral erest, which merges into supraoccipital

above eye. Incisors entire or with a shallow noteh ..o i ARCHOSARGUS, 88
I, Pirst spine-bearing interneural without antrorse spine above; skull essentinlly as in drchosargus, frontal bone
INOLE CAVEIMOUS ..o tiiiiiiieraeaneeaas e et e e et eeaeaeeaetaaetaa et aaaaaay Dirropus

Genus 87. CALAMUS SBwainson. Pez de Plumas.

Body oblong, compressed, back elevated; head large, preorbital deep; mouth small, teeth strong,
those in front conical or pointed, those on sides molar; preopercle entire, posterior nostril slit-like;
dorsal fin rather low, not much notched, soft rays low, not scaly; caudal well forked; anal spines sinall;
bectoral rather long. Second interhsemal bone enlarged, hollowed anteriorly, or pen-shaped, receiving
Posterior end of air-bladder in its anterior groove; first spine-bearing interneural without antrorse spine;
temporal. crest very thin and high, joining lateral crest which forms part of margin of orbit above middle
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of eye, both crests coalescing with supraoccipital in cavernous anterior part of interorbital area; inter-
orbital area somewhat contracted anteriorly; prefrontal process very strong, making an obtuse angle
with supraorbital, this process forming a conspicuous knob above the long posterior nostril.

Shore fishes, remarkably distinguished by the structure of the interhsemal. This genus containg
" numerous very closely related species, all American and all valued as food-fishes,

CALAMUS:
a. Seales comparatively small, 8 or 9-54 Lo 58-18 or 19; about 6 vertical rows of seales on base of preopercle, with

- about 12 seales entering into formation of lower mnrgin; speeies of large size, with preorbital deep, pectoral
fin Jong, and outer teeth strong.

b. Body very deep, back clevated, depth in adult half length to base of eandal; outer tecth about 1”4_17‘) in number,
outer one on each side in one or both jaws sometimes enlarged, canine-like: sometimes directed forwards,
especially in adult.

¢. Preorbital with reticulations of bluish ground-color around bronze spots; canines of upper juw usually vertical,
but sometimes, especially in old examples, directed more or less horizontally forward; body deeper than in
other species, depth 1.9 to 2.25 in length; anterior profile not very steep, slightly curved; depth of preorbital
lessthan hadfhead ... iiini i e calamus, 153

ee. Preorbital region, snout, cheek, and opereles brassy, crossed by horizontal, wavy, non-reticulating lines of violet-
blue, brightest on preorbital and snout; a sky-blue bloteh behind eye over opercle, extending a short distance
on body: outer canines of upper jaw directed horizontally forward, exeept in very young, these teeth longer
than in C. calamus,; anterior profile nearly straight and very steep to nape, then strongly convex,

d. Kye about 4 in head; side with dark crossbands; blue lines on preorbital retienlating; iris dark.......... proridens
dd. Eye larger, about 3.5: side with bluish longitudinal lines; blue lines on preorbital not reticulating; iris yellow.
kendalli, 15+

ub. Body more elongate, depth 2.17 to 2.75 in length.
¢. Upper juw with a strong antrorsc canine on cach side, as in ¢\ proridens; preorbital with blue, wavy stripes;
preorbital deep; dorsal high; pectoral reaching front of anal; cheek with blue flexuous lines, anastomosing
and forming rivulations: spinous dorsal edged with black pennatula

. N . 4-6 N N
ee. Upper jaw without antrorse eanines, anterior teeth sirong, i one on each side of upper jaw more or less enlarged;

body rather oblong, snout long and pointed, anterior profile forming » ne{xrly even eurve to front of dorsal.
Color dull-brassy with little blue; a faint bluce stripe below cye; preorbital dull-coppery, usually plain,
sometimes faintly veined with blnish. Young, ﬂsin other species, with dark crosshands......... bajonadn, 155
GRAMMATEUS: ’
aa. Scales comparatively lurge 6 or 7-45 to 52-13 or 14; about 5 vertical rows of seales onthase of preopercle, with about

9 scales entering into the formation of lower margin; no antrorse canines.

/- Pectoral fin long, about 3 in body. .

¢. Scales of moderate size, 50 to 52 in the lateral Yine. Body very deep, the baek elevated, depth ubont 2.2 to base of
caudal; longest dorsnl spine about half head.

k. Canines moderate, ubout —, preorbital broad, its least width about 2,25 in head. Body moderately compressed,

rather elongate, back only moderately elevated, anterior profile convex to eye, thenee straight Lo point of snout.

Color smutty-silvery, with dark crossbands; blotches on fing; no blaek axillary spot.. leucosteus

gg. Seales large, about 46 (45 to 48) in lateral line; body rather elongate, depth about 2.25 in body; longest dorsal spine
about 2,5 in head,

i. Canine small, about A}-g; eye large, 3 inhead; dorsal spines xr1; preorbital narrow, about equal {o ¢ye. Dorsal out-
line forming a comparatively regular arch, back being elevated, anterior profile steep and nearly straight.
Color, plumbeous-gray, with a blue spot on each seale, preorbital with blue streaks; a hlue streak bhelow eye;
ablue point in axil coooioverier i ittt e et et e, maecreps

. Pectoral fin short, about 8.5 in body.

4. Dorsal outline forming a comparatively regular arch, anterior profile from snout to buse of gpinous dorsal evenly
convex; back elevated, depth in adult about 2.17 in length; canines subequal, 1 . preorbital not very deep;
peetoral shortish,  Color, dull silvery, with pearly spots on seales of back; preorbital bluish, plain, or with
pearly markings, without blue stripes; a faint pale streak be]ow eye; axil with a small inky-black spotl; eross-
harg on Hody Usally PersISLeIIT. .o e e e penna

J4j. Dorsal outline not forming a regular arch, anterior profile straight from base of spinous dorsal to nape, where #
rather sharp angle is formed, thence straightish above eye, snout convex; body rather elongate, depth about 2.5
in length.

k. Preorbital deep, nearly twice dinmeter of cye; canine teeth TSF- Body oblong, back little elevated, anterior profile
unevenly curved, very convex before eye. Color, olivaccons, with dark bars or spots, centers of many scales
pearly; 6 yellowish spots along lateral line; preorbital brownish, usually with dashes of golden-yellow; mem-
brane of opercle orange; fing mostly barred or spotted ., arct{frons, 156

kk, Preorbital not deep, pectoral short, 1.2 in head; dorsal fin low, longest spine about 3 in head; canines g moderate,

equal. Body little clevated, the anterior profile rather strongly convex, curve continuous from snout to
middle of dorsal. Color, olivaceous, with darker crosshands; preorbital plain; a dark axillary spot; a blue
gubocular band.......... feveirnaseraenenes et teei it eiiari i ietheteenaaan, Creeeerenne. veve. medius

-,
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158. Calamus calamus (Cuvier & Valenciennes). ‘¢ Pluma’ ; Saucer-eye Porgy.

Head 3.1; depth 2.2; eye 3.4; snout 1.6; maxillary 2.5; interorbital 3.3; preorbital 2.1; D. x11,12;
A. 1, 10; pectoral 0.9; ventral 1.5; caudal 1.2; scales 8-54-16; teeth in the outer row in front of each
jaw enlarged but without distinct canines. Anterior profile forms a regular curve from tip of snout to
dorsal, save in a small specimen, which has a distinet depression above eye.

Color in spirits: Not markedly different from that of other examples of the species of Culunius
in the collection,

Five examples, 3.5 to 8.75 inches long, collected at Arroyo, Mayaguez, and Boqueron. The range
of this species is from the Florida Keys southward among the West Indies. It has been recorded from
Martinique, Jamaiea, Cuba, and various points in southern Florida. It attains a length of abouta
foot and a weight of a pound or more. Those seen in market probably do not average over half a
pound in weight. It is an excellent food-fish and always commands a fair price. At Key West,
and apparently in Porto Rico also, it is nsually taken with hook and line and affords some sport as a
game fish.
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F1a, 68.—Calamus calamas,

Pagellus calamus Cuvier & Valenciennes, Hist. Nat. Poins., V1, 206, pl. 152, 1830, Martinique and Santo Domingo.

Calamus megacephalus Swainson, Nat, Hist. Fish,, T1, 222, 1829, Martinique and Santo Domingo; after Cuvier & Valen-
ciennes,

Pagellug orbitarius Poey, Memorias, 11, 201, 1860, Havana.

Calamus macrops Jordan & Gilbert, Synopsis, 927, 1883, Garden Key, Florida,

Calamus, calamas, Jordan & Evermann, ). ¢,, 1349, 1898,

154. Calamus kendalli Evermann & Marsh., ““Pluma.”’

Head 3.1; depth 2.1; eye 3.5; snout 1.5; maxillary 2.4; interorbital 3.5; preorbital 2.1; D. xir,
12; A. 1, 10; pectoral 1; ventral 1.8; caudal 1.3; scales 7-53-16. Body deep, back strongly elevated,
more so than i C. bajonado, but less than in C. calamus or C. prorvidens, anterior profile a nearly regular
curve, lacking the abrupt nuchal elevation of those species; eye large, larger than in C. proridens; 7 or
8 rows of scales on cheek; teeth about as in ' proridens; molars in two or more rows on sides, those
of inner row much the largest, those in front becoming more numerous and merging into cardiform
teeth, the most anterior of which in each jaw are somewhat enlarged; in front of upper jaw are 2
much enlarged antrorse canines, curved slightly upward; highest dorsal spine 2.7 in head, second anal
spine 4.6. )

Color in spirits: Silvery, sides with bluish longitudinal lines following rows of scales, plainest
above; a pale-blue line bordering orbit below; some blue lines on preorbital, not evidently reticulated
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and not ag numerous as in C\ proridens; iris yellow; otherwise as in C. proridens, to which this species
is very close.

Type, No. 49362, U. 8. N. M., 10.5 incheg long, collected at Mayaguez, January 20, 1899; 2 others,
each 8.5 inches long, from Mayaguez and Arroyo, are more slender (depth 2.3 and 2.45 in length),
but not differing in any other character.

This species is probably not common about Porto Rico, as it was obtained only at Mayaguez and
Arroyo. Tt was not noticed in any of the markets. Like all other members of the genus, however,
it. i doubtless a good food-fish, and probably reaches a length of a foot or more.

Calamus kendalli Evermann & Marsh, Rept. U. 8. I, C. 1899 (Dee. 19), 353, Mayaguez, Porto Rico.

¥ia. 59.—Calamus kendalli.

155. Calamus bajonado (Bloch & Schneider). ‘“‘Phuna’’; Jolt-head Porgy; Bajonado.
(PLATE 25.)

Head 3.2; depth 2.3; eye 3.3; snout 1.7; maxillary 2.5; interorbital 3.3; preorbital 2.1; D. x11,12;
A. 111, 10; pectoral 0.9; ventral 1.4; caudal 1.1; scales 7-54-17. Body less elevated than in C. calamus or
C. proridens, snout more pointed, anterior profile not so steep, rising in a regular curve to front of
dorsal; anterior teeth enlarged; becoming very strong in adult, one on each side on front of upper
jaw usually enlarged and canine-like; but not antrorse.

Color in spirits: Dull olive, with blue luster; faint longitudinal lines of blue; a blue line bordering
orbit below, and one above nostril, extending on forehead; obscure irregular blue lines on preorbital;
caudal faintly and obscurely barred.

This porgy is found throughout the West Indies and north to southern Florida. Itis the most
abundant species of the genus and reaches the largest size. We have examined specimens 2 feet long
and weighing 8 or 10 pounds. The average weight of those usually caught does not exceed 5 or 6
pounds. It frequents smooth rock bottom upon which it is said to spawn in July and August. It is
one of the most common species about Porto Rico, as elsewhere, and iy said to be found at all seasons.
Because of its large size it is more important as a food-fish than any of its congeners, though its flesh
is somewhat coarse. It is taken in the hook-and-line fishery and also in various fish-traps.

Our collections contain 5 examples, each 6 to 8 inches long, obtained at Puerto Real and Arroyo.
Others were seen in the possession of the fishermen at those places.
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Dajonado Parra, Dif. Piezas, Hist, Nat. Cuba, 13, lam. 8, 1787, Havana.

Sparus bajonado Bloch & Schneider, Syst. Ichth., 284, 1801, Havana; after Parra.

Pagellus caninus Poey, Memorias, 11, 199, 1860, Havana.

Calamus plumatula Guichenot, Rev. Pagels, 119, Martinique.

Calamus bajonado, Poey, Fauna Puerto-Riquefia, 328, 1881; Stahl, 1. ¢., 78 and 164, 1883; Jordan & Evermann, 1, ¢, 1352,
1898. .

156. Calamus arctifrons Goode & Bean.  Grass Porgy; Shad Porgy.

Head 3.3; depth 2.3; eye 8:4; snout 1.9; maxillary 2.4; interorbital 3.5; preorbital 2.8; D. xn,
125 A, 111, 105 pectoral 1; ventral 1.4; caudal 1.1; scales 5-47-12. Back not greatly elevated, anterior
profile not steep, a slight angle in front of eye; about 5 rows of scales on cheek; 8 to 10 teeth in front
of each jaw about equally enlarged and canine-like.

Color in spirits: Olivaceous, bluish above the trunk, with 6 or 7 obscure dark vertical bars, with
scattering dark spots between them; similar dark spots on opercle and cheek; snout and top of head
dark; a broad dark bar from eye straight downward across cheek; pectoral pale, ventrals mostly dark,
color plainest inside; vertical fing with dark shades.

The grass porgy has hitherto been known only from various places on the Florida coast from
Pensacola and Biscayne Bay south to Key West, and has not until now been reported from the West
Indies. The only example seen by us in Porto Rico is 7 inches long, and was seined at San Antonio
Bridge. This is probably the smallest species of the gunus, rarely exceeding a foot in length, but isa
good food-fish wherever found in sufficient numbers. It is usually taken with haul seines.

116, 60.—Calamus arclifrons.

While the other porgies are usually found on hard bottom, the grass porgy frequents the more
shallow water where there is an abundance of grass or other aquatic vegetation. The limited area of
this gort of bottom about Porto Rico doubtless accounts for the scarcity of this species.

Calamus arctifrons Goode & Bean, Proe. U. 8. N. M. 1882, 425, Pensacola: Jordan & Evermann, 1. ¢, 1355, 1898,
Genus 88. ARCHOSARGUS Gill. Sheepsheads.

Body robust, short and deep, compressed, covered with largescales. Head deep, mouth moderate,
jaws with broad incisors in front and coarse molars on sides; incisors entire or with a shallow notch;
posterior nostril slit-like; opercle entire. Dorsal and anal spines strong, soft parts of fin short and
rounded; a procumbent spine before dorsal; caudal forked. Gillrakers small. Supraoccipital and
temporal crests coalescent anteriorly, both disappearing in the gibbous interorbital area; frontal bone
between eyes transversely convex and more or less honeycombed; temporal crest separated from
occipital crest by an excavated area, bounded anteriorly by lateral crest, which merges into supraoe-

cipital above eye.
This genus, like Lagodon, Stenotomus, and Otrynier, which show the game character of the procumbent
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dorsal spine, is confined to American waters. There are two color types in the genus, one group being
made up of species with broad black crossbands, the other of species with golden streaks and incon-
spicuous crossbands, resembling the species of Lagodon. The common sheepshead (A. probatocephalus)
is the most important member of this genus, but is not yet knowr, from any point in the West Indies.

SALEMA:
a. Occipital crest rather thin, its honeycomb structure not exposed. Specices with streaks of steel-blue and golden,

. dark crossbands narrow, disappearing with age, about one-third the interspaces; a black humeral spot.

b. Dorsal spines 13; ineisors 2 on each side, side of back with 8 or 9 golden streaks, which are narrower than the
metallic-blue interspaces.

e. Scales 9-48-15; pectoral fin not quite reaching second anal spine; body rather deep and compressed, Incisors z on
each side, entire, or with a shallow notch. Fifth dorsal spine highest, 2 to 2.5 in head; second anal spine
strong, recurved, 2.5 in head. Olivaceous, silvery below, upper parts with golden longitudinal stripes alter-
nating with bluish interspaces; humeral spot larger than eye..........c.oomeiiiiiaiiiiil, untmaculatus, 157

bb. Dorsal spines 12; incisors 2 on cach side. Profile with a slight depression above eye; second anal spine much
longer than third. Color, grayish, belly white; 8 golden longitudinal bands; a black shoulder-spot. ... tridens

ARCHOSARGUS:

aa. Oceipital erest broad, its honeycomb structure plainly exposed at upper margin; dorsal spines 12; species without
blue or golden markings, but with about seven broad black crossbands erossing body; no distinet shoulder-spot. -
Body much compressed; dorsal outline strongly arched; ventral outline almost straight. Profile straight and
steep anteriorly. Inecisors i?—, entire or slightly emarginate, serrate in young; molars in 3 series above, in 2
below, those of inner series larger, those behind incisors very small, Highest dorsal spine 1.33 in head; second

anal spine about twice in head, much longer than third.
d. Incisors broad, their breadth about half their length. Scales 8-48-16.......ooveuiiiiiiiiiiiniiii, probatocephalus
dd. Inecisors narrower, their breadth 2.5 in their length., Seales 7-44-14 .. .. .. .. it i e ieeaaa aries

157. Archosargus unimaculatus (Bloch). * Clopa Amarille.”

+ (PLATE 26.)

Head 3.4; depth 2.15; eye4; snout2.3; maxillary 3; mandible 3.1; interorbital 3; preorbital 4.1;
D. xui, 10 to 12; A. 11, 10 or 11; pectoral 6; ventral 1.3; caudal 1; scales 8 or 9-45 to 50-14 to 16.
Body ovate, deep, strongly compressed, anterior profile steep and convex; mouth small, maxillary not
reaching front of eye; jaws equal, armed with strong, broad incisors, their edges sometimes notched, 3
on each side in upper jaw, 4 on each side in lower; 3 rows of molars of various sizes above, 2 rows
below; scales moderate, regular and cycloid, an enlarged scapular scale; dorsal fin continuous, spines
strong and sharp, graduated, middle ones highest, 2.5 in head, soft rays low, last longest, 3.6 in head,
base of soft fin with a low sheath of small scales; second anal spine strongest, somewhat recurved, 2.5
in head, soft rays short and weak, with basal sheath; pectoral very long, slender, reaching front of
anal; caudal well forked, lobes subequal.

Color in life: Pale bluish-silvery, bluish above, side with 9 to 12 narrow brassy lines, 5 above
lateral line, somewhat irregnlar behind, those below broader, more regunlar, and fainter; head bluish,
with brasgy bars behind eye; under parts white, throat rusty; dorsal pale-bluish, brassy at base, tips
of spines darker; pectoral pale-greenish, washed with rusty, its base with yellow blotch; ventral
chiefly orange, inner ray white, tips of other rays white and violet; anal dirty-orange; caudal rusty,
washed with olive, middle rays black at tip. In spirits there is a diffuse black shoulder-spot, usnally
smaller than eye, under lateral line several rows of scales back of its anterior end, faint or invisible in
life; the young have 6 or 7 diffuse vertical bars, not observed in life.

Found among the Florida Keys and in the West Indies south to Rio Janeiro, occasionally.as far
north as South Carolina; recorded from Charleston, Key West, Cuba, Jamaica, and Brazil. It is an
abundant and important food-fish in Porto Rico. Our collection contains specimens 4 to 9 inches long,
from San Juan, Puerto Real, Guanica, Ponce, and Hucares. In the market at San Juan it was noted
as one of the most common species. Though not reaching a large size, it is an excellent pan-fish,

Salema, Marcgrave, Hist, Brasil., 1563, 1648, Brazil,

Bream, Browne, Jamaiea, 446, No. 1, 1756, Jamaica.

Perea unimaculale Bloch, Iehthyologia, pi. 308, 1792, Brazil; on a figure by Prince Maurice.
Sparus saline Lacépide, Hist, Nat. Poiss., IV, 136, 1803, Brazil; based on P, unimaculata of Bloch.
Sargus humeri-maculatus Quoy & Gaimard, Voyage Freyecinet, Zool., 297, 1825, Rio Juneivo,
Sargus flavolineatus Cuvier & Valenciennes, Hist. Nat. Poiss., VI, 60, 1830, Cuba,

Cynadus brama Gronow, Cat, Fishes, ed. Gray, 56, 1854, South Carolina.

Sargus corvibieus Poey, Memorias, 11, 197, 1860, Cuba; Fauna Puerto-Riquedia, 328, 1881,
Archosargus unimaculatus, Jordan & Evermann, 1, e., 1369, 1898,
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Family XLVIl. GERRIDA&. The Mojarras.

Body oblong or elevated, compressed, covered with large, smooth scales; lateral line continuous,
voncurrent, with back; mouth moderate, extremely pr()tra(:ti]v’,, descending when protruded, spines of
premaxillary extending to above eye, closing a deep groove in top of head; maxillary without
supplemental bone, not slipping under very narrow preorbital; its surface silvery, like rest of head;
hase of mandible scaly, a slit between it and preorbital to permit its free motion; both jaws with slender,
villiform teeth; no incisors, canines, nor molars; no teeth on vomer or palatines; preopercle entire or
serrate; sides of head scaly; nostrils double, round; pseudobranchiwe concealed; gillrakers short, broad;
gill-membranes separate, free from isthmus; dorsal fin single, continuous or deeply notched, spinous
and soft portions about equally developed, with a scaly sheath along base; dorsal spines usually 9 or
10; anal usually with 3 spines; soft portion of fin similar to soft dorsal but shorter; ventral fins
thoracie, 1, 5, rather close together, slightly behind pectorals; branchiostegals 6; lower pharyngeal
bones close together, often appearing to be united, teeth blunt; air-bladder present; pyloric ceca
rudimentary; vertebrse 10 4- 14 = 24,

The Gerridze comprise 6 or 8 genera and about 40 species. Four American genera are now recog-
nized, and each is represented in Porto Rican waters by one or more species. They aré carnivorous
fishes, of moderate or small size, inhabiting the tropical seas, differing considerably in form and in
development of spines; the intergradations are, however, very perfect, so that but for the osteological
peculiarities of certain species all might be placed in one genus. Oviparous. The larger species of this
family are used as food, though they do not seem to be highly esteemed anywhere. In Indian River,
Florida, they are rarely used, but about Porto Rico they are in better demand.

a. Dorsal fin continuous, deeply notched.

b. Second interhsemal spine singularly developed, as a hollow cylmder comparatively short and much expanded,
posterior end of air-bladder entering its cavity; preopercie and preorbital entire; anal spines 3, second not
MUCH CIATBEA. ..o ettt ittt te e e aaaanaa ... EUCINOSTOMUS, 89

bb. Second interheemal spine normally developed, not hollow, air-bladder not entering it.

¢. Second interhsemal spine very short, bluntish; anal spines 2, both small; preopercle and preorbital

=3 115 0 < AP UrLaMA, 90

ce. Second interhamal spine long, spear-shaped anal spines 2 or 8, second cnlarged
d. Preopercle entire; second anal Spine moderate....oo .o it Xysrama, 9l
dd. Preopercle serrate; second anal spine much enlarged ... ... .oooooiieiiiiiil i GERRES, 92

Genus 89. EUCINOSTOMUS Bau-d & Glrard Mojarritas.

Interhaemal of second anal spine greatly modified, expanded into a hollow cyllnder, into which
posterior end of air-bladder enters. Preopercle and preorbital entire; body comparatively clongate,
subelliptical in form; anal spines 3; second anal spine and fourth dorsal spine not greatly enlarged.

Species numerous, in warm seas, remarkable for the peculiar structure of the second mterhaemal
which is formed somewhat as in Calamus, but much more modified than in that genus,

a. Premaxillary groove wholly naked, linear or semioval, sometimes constricted at base, but never scaled, anal

rays I11, 7.
b. Eye very large, its dinmeter much greater than length of snot, 2.66 in length of head.  Exposed portion of maxil-
lary small, triangular; premaxillary groove HICAT ... eeiiiiaeireannsrenaciosensontassssantonenn.nn P dowi

bb. Eye moderate, usually more than 3 in head, its diameter about equal to length of snout. Exposed portion of
maxillary triangular in front, oblong behind.
¢. Body clongate, back little clevated; greatest depth 8.25to3.5inlength...............cocoiiiiiiit. psendogula, 158
¢e. Body more compressed, deeper, back more clevated; greatest depth 2,66 in length.
d. Snout blunt; eye large, searcely 8 in head; second anal spine large, 2.66 to 3.3 in head; premaxillary groove

D8 T P P harengulus, 159
aq. Premaxillary groove sealed in front, seales leaving a naked pit behind  Depth 2.47in length: head 3 to 3.2 in
length of body. Sccond anal spineabout3.5inhead. ... ..oviviiiiiiiriiiiiins it e yula, 160

158. Eucinostomus pseudogula Pocy. Mojarra.

Head 3.2; depth 8.3; eye 3; snout 3.25; maxillary 3.3; mandible 2; interorbital 3.6; scales 5-49-9;
D.1x,10; A1, 7. Body compressed, very slender, back very little elevated, the curve a gentle, regular
one from nape to caudal peduncle; mouth moderate, nearly horizontal, maxillary reaching antevior
edge of pupil, exposed portion triangular; preorbital and preopercle entire, eye large; premaxillary
groove rather narrow and without scales; snout rather long and pointed. Fins moderate; dorsal spines
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all slender, second not enlarged, 1.66 in head; second anal spine gearcely enlarged, slightly shorter than
third, 3.5 in head, the base of fin 2 in head; caudal widely forked; pectoral rather long, scarcely
reaching vent, 1.2 in head; ventrals short, 2.2 in head.
Color in life: Bright silvery, with bluish and purplish reflections; back somewhat mottled with
dark; fins all pale except tip of spinous dorsal, which is black; axil of pectoral dusky; snout blackish.
Usual length, 4 or 5 inches. XKnown from the Bermudas and from Cuba to Brazil. Not common
in Porto Rico, where four specimens were obtained, all from Mayaguez.

Eucinoslomus pseudogule Poey, Enumeratio, 53, pl. 1, 1875, Havana; Jordan & Evermann, 1. ¢,, 1368, 1898,
Gerres jonesi Giinther, Ann, Mag. Nat. Hist., I11, 1879, 150 and 389, Bermudas,

159. Eucinostomus harengulus Goode & Bean. Mojarra.

Head 3; depth 2.7; eye 3.2; snout 3; maxillary 2.8; mandible 1.8; interorbital 4; scales 5-45-10;
D. 1x, 10; A. 111, 8. Body compressed, slender, back not much elevated; snout rather long and
pointed; mouth horizontal, moderate, maxillary reaching anterior edge of pupil, its exposed portion
triangular; preorbital and preopercle entire; premaxillary groove narrow, naked; eye rather large.
Fins moderate; second dorsal spine slender, weak, 1.8 in head, shorter than the third; second anal
spine short and weak, 3.2 in head, a little shorter than the third; caudal moderately forked, pectoral
long and pointed, not quite reaching anal, 1.1 in head; ventrals short, not reaching vent, 1.9 in head.

Color in life: Silvery-white, the back with pale steel-blue iridescence; faint, shining, silvery
longitudinal stripes along rows of scales; fing all pale except tips of dorsal spines, which are black.

E. harengulus is very close to . californiensis and may not be really distinct. The principal differ-
ence we discover between our specimens and specimens of F. californiensis from the Pacific coast is
that the second anal spine is somewhat larger in E. harengulus. Length 4 to 8 inches. 1t is found
on the Atlantic coast of tropical America from Florida to Bahia; apparently the most abundant species
of the family in Porto Rico, as is shown by numerous specimens from San Antonio Bridge and Palo
Seco near San Juan, Mayaguez, Boqueron, Fajardo, Isabel Segunda, San Geronimo, and Culebra,

Eucinostomus harengulus Goode & Bean, Proc. U. S, N. M. 1879, 182, West Florida; Jordan & Evermann, 1, c., 1368, 1898.
. s

180. Eucinostomus gula (Cuvier & Valenciennes). Mojarra.

Head 3.2; depth 2.5; eye 3; snout 3.2; maxillary 3; mandible 2; interorbital 3; scales 4-45-9;
D. 1x, 10; A. ur, 8. Body compressed, rather short, back somewhat elevated; profile straight from
tip of snout to occiput, thence arched to origin of dorsal; mouth rather small, horizontal, maxillary
reaching anterior edge of pupil, exposed portion narrowly triangular; eye moderate; preorbital and
preopercle entire; premaxillary groove scaled except a central, nearly circular pit. Fing moderate;
dorsal spines all weak and slender, second and third subequal, 1.75 in head; second anal spine slightly
stouter and shorter than third, 3 in head; caudal widely forked, lobes equal to head; pectoral long,
reaching past vent, 1 in head; ventrals short, 1.75 in head.

-Color, silvery-white, darker on back; fins all pale, front of spinous dorsal dark at tip.

Carolinas to Brazil, the young often taken at Woods Hole, Massachusetts. Common about Porto
Rico, specimens having been obtained at San Antonio Bridge, Insenada del Boqueron, Fajardo, Culebra,
and San Geronimo. Length 4 to 5 inches.

Gerres gula Cuvier & Valenciennes, Hist. Nat. Poiss., VI, 464, 1830, Martinique.
Eucinostomus argenteus Baird & Girard, Ninth Smith. Report 1855, 345, Beesley Point, N. J.
Eucinostomus gulula Poey, Enumeratio, 54, pl. 2. 1875, Havana.

Diapterus homonymus Goode & Bean, Proc, U. S, N. M. 1879, 340, Clearwater Harbor, Florida.
Eucinostomus gula, Jordan & Evermann, 1. ¢., 1370, 1898,

Genus 90. ULZEMA Jordan & Evermann.

This genus is close to Fucinostomus, from which it differs in the form of the second interheemal,
which is short, bluntish, and not hollowed out. The single known species is slender in form, with
wesak spines, the anal fin having but 2,
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161. Uleema lefroyi (Goode).

Head 3.2; depth 3.1; eye 3; snout 3.1; maxillary 3.1; mandible 2; interorbital 3.5; D. 1x, 10;
A, 11, 8; scales 5—46-10. Body long and slender, dorsal profile only slightly elevated; snout long and
pointed; mouth moderate, maxillary reaching only to anterior border of eye, its exposed portion
short and triangular; interorbital broad; premaxillary groove long, narrow, and naked; preorbital and
preopercle entire; eye large. Fins small; dorsal spines all slender and weak, second slightly shorter
than third, 1.9 in head; longest dorsal rays about 3.1 in head; second anal spine small and rather
short, 4 in head; caudal fin long, lobes about equal to head; pectoral slender, 1.25 in head; ventrals
short, reaching only halfway to anal, 2.1 in head.

Color, silvery, darker above, with bluigh iridescence, white below; fine dusky punctulationsevery-
where, thickest on back; dorsal, anal, and caudal dusky, other fins pale; axil dusky; snout dusky.

Found in the West Indies, on sandy shores; known from the Bermudas, Cuba, Porto Rico, Key
West, and Cedar Keys. Length 4 to 6 inches. A specimen, 5 inches long, was obtained at Culebra
Island, February 9.

Diapterus lefroyi Goode, Amer. Journ. Sci. Arts 1874, 123, Bermudas.

Eucinostomus productus Poey, Enumeratio, 55, 1875, Havana.
Ulema lefroyi, Jordan & Evermann, 1. c., 1371, 1898.

Genus 91. XYSTZEMA Jordan & Evermann. Mojarras Blancas; Muniamas.

This genus differs from Gerres in having the preopercle entire. The body is compressed, but not
greatly elevated, and the second anal and fourth dorsal spines are less enlarged than in Gerres. The
second interhsemal is long and spear-shaped, not hollow and not receiving air-bladder, its structure
ag in Gerres. One species, widely distributed.

Fia, 61.—Xystwma cinerewmn.

162. Xysteema cinereum (Walbaum). Mojarra; ‘‘ Muniama.”

~ Head 3.2; depth 2.6; eye 3.4; snout 8; maxillary 2.6; mandible 2; interorbital 3.25; scales
6-45-11; D. 1x, 10; A. 1, 7. Body compressed, elongate, dorsal profile moderately and regularly ele-
vated, interorbital region slightly depressed; mouth moderate, maxillary extending to vertical of anterior
edge of pupil, its exposed portion triangular in form and twice as long as wide, its length 5 in head;
Preorbital and preopercle entire; maxillary groove broadly ovate and without scales; gillrakers weak,
7 below angle; distance from tip of snout to origin of dorsal fin, 2.4 in body; second dorsal spine longest,
1.6 in head, not much longer than the others, all being weak and flexible; general outline of upper
margin of dorsal fin falcate; second and third anal spines subequal, second not much enlarged, 2.6 in
head; pectoral long and pointed, its length slightly greater than head; ventrals short, 2in head; caudal
deeply forked, lobes equal, 0.7 in head. Scales moderately firm, a sheath at dorsal and anal fins; caudal
densely covered with minute scales.
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Color in life: Light bluish-white above, gilvery below, with about 6 faint, vertical, bluish bars.

Found on both coasts of tropical America, and in the West Indies, north to southern Florida and
Lower California; generally common in waters of moderate depth; entering rivers. Length a foot
or more. A good fish, of considerable importance, reaching a larger size than most species of the
family. Common about Porto Rico, where we obtained specimens from San Judn, San Antonio Bridge,
Ensenada del Boqueron, and Isabel Segunda. Common in the San Juan market.

Turdus cinereus peltatus (the Shad), Catesby, Nat. Hist. Carolinas, cte., 1731, Bahamas.
Mugil cinereus Walbaum, Artedi Piscium, 228, 1792, Bahamas; after Catesby.

Gerres aprion Cuvier, Régne Animal, ed. 2, vol. 2, 104, 1829, Bahamas; based ou Catesby.
Gerres zébra Muller & Troschel, in Schomburgk, Hist. Barbados, 668, 1848, Barbados.
Gerres squamipinnis Giinther, Cat. Fishes, I, 349, 1859, Jamaica.

Eucinostomus aprion, Poey, Fauna Puerto-Riquefia, 328, 1881; Stahl, 1. ¢., 77 and 163, 1883.
Xystema cinerewm, Jordan & Evermann, 1. c., 1372, 1898.

Genus 92. GERRES Cuvier. Mojarras.

Second interhszemal long and spear-shaped, not excavated and not receiving end of air-bladder;
preopercle serrate; body elevated and more or less rhomboid in form; third or fourth dorsal spine
and second anal spine more or less elevated. Species numerous.

a. Preorbital entire; no distinct dark streaks along rows of scales.
MOHARRA:
b. Anal spines 2 only, soft rays 9; second anal spine 1.75; premaxillary groove broad, scaleless; body deep.
rhombeus, 163
DIAPTERUS: ' .
bb. Anal spines 3, soft rays 8,
¢. Premaxillary groove broad, oval, and ocvered with scales (these sometimes deciduons in poorly preserved specimens).
Anal 111, 8; second dorsal spine 1.25 in head; second anal spine 1.6 in head; teeth rather Jong and slender.
: olisthostomus, 164
GERRES:
aa. Preorbital serrate; a distinct dark streak along each row of scales on back and sides; body rhomboidat, with angular
outlines; spines very strong; anal rays 11,8 or 9. :
d. Spines moderate, second dorsal spinc two-thirds to three-fourths lengih Qg head.
¢. Pectoral as long as head, not reaching front of anal, 3 to 8.33 in body; scales 38; the longest dorsal spine 1.4
D3 4B £ VT Y L brasilianus, 165
ce. Pectoral very long, one-sixth longer than head, 2.5 to 2.75 in body; the second dorsal spine longest, 1.5 in head;
embryx
dd. Spines very high, second dorsal spine equaling head or longer; second anal spine abdut equal to length of head;
lateral stripes very distinet, about 12 in number; depth of the body 2.17 in length; pectoral very long, 2.66 in
bOAY; BCALES 87 o oottt ittt ittt e iei et et aieaea e avnaraaea plumiceri, 166

163. Gerres rhombeus Cuvier & Valenciennes. Mojarra.

Head 2.8; depth 2; eye 4; snout 3; maxillary 2.4; mandible 1.8; interorbital 3.4; scales 6-38-10;
D. 1x, 10; A. 11, 9. Body much compressed, rhomboidal, back much elevated; profile evenly convex
from dorsal to supraorbital, where there is a slight depression; snout somewhat pointed; mouth large,
maxillary reaching vertical of posterior border of pupil, exposed portion oblong, its width about 3 in
its length, which is 3.4 in head; preorbital and preopercle entire; gillrakers short and wegk, 18 below
angle; premaxillary groove broadly oval and without scales. Distance from tip of snout to origin of
dorsal 2 in length; second and third dorsal spines longest, second strongest, 1.6 in head; dorsal rays
short; second anal spine very strong, 1.9 in head; pectoral long, 1.1 in head, reaching origin of anal,
ventrals rather long, reaching past vent, 1.6 in the head; caudal well forked, the lobes subequal, 1.1 in
the head.

Color in life: Silvery-white with bluish reflections, paler below; snout dusky; no dark lines along
rows of scales; margin of dorsal fin black; other fins pale, ventrals and anal somewhat dusky.

Found in the West Indies and along the Atlantic coast of tropical America; generally common.
Numerous specimens from San Antonio Bridge, Mayaguez, and Palo Seco. Length 10 inches or less.

Gerres rhombeus Cuvier & Valenciennes, Hist. Nat. Poiss., VI, 459, 1830, Martinique; Jordan & Evermann, 1, ¢,, 1374, 1898.
Moharra rhombea 8, Pocy, Fauna Puerto-Riquefia, 827, 1881; Stahl, 1. ¢., 77 and 163, 1883,
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184. Gerres olisthostomus Goode & Bean. Mojarra; Irish Pompano; Multon-fish.

Head 3; depth 2.4; eye 3.4; snout 3.4; maxillary 2.6; mandible 1.9; interorbital 3.2; scales 6-39-11;
D. 1x, 10; A. 111, 8. Body compressed, rather long, rhomboid, more slender than in G. brasilianus
dorsal outline in a double curve from tip of snout to origin of dorsal, strongly convex from nape to
dorsal fin; snout conical, bluntish; mouth little oblique, large, maxillary reaching anterior edge of
orbit; exposed portion of maxillary oblong, length 2.75 times its width; eye moderate; preorbital
entire; preopercle weakly serrate; premaxillary groove broad, oval, covered with small, deciduous
scales, a naked, linear, median depression. TFins moderate; first dorsal spine very short, the second
long and moderately strong, about 2 in head, others gradually shorter; second anal spine strong, 1.6 in
head, slightly shorter than third; caudal deeply forked, lobes longer than head; pectoral as long as
head; ventrals shorter, 1.4 in head; least depth of caudal peduncle 1.8 in head. ]

Color, silvery-olivaceous; scales with faint silvery streaks but no dark ones; fins mostly pale or
yellowish, ventrals somewhat dusky.

Found in the West Indies, north to southern Florida, south to Brazil. Length a footorless. Appa-
rently not common in Porto Rico, as the collection contains but one specimen, obtained in the San Juan
market. This is 8.5 inches long, and differs .somewhat from Florida examples, the second dorsal
8pine being shorter and the body more slender.

Gerres olisthostoma Goode & Bean, Proc, U. 8. N, M. 1882, 428, Indian River, Florida.
Gerres olisthostomus, Jordan & Evermann, 1. c¢., 1876, 1898,

¥16. 62.—Gerres olisthostonus.

165. Gerres brasilianus Cuvier & Valenciennes. Mojarra.

Head 3.4; depth 2.3; eye 3.4; snout 8.25; maxillary 2.75; mandible 2; interorbital 3.3; scales
6-36-17; D. 1x, 10; A. ur, 8. Body compressed, rhomboidal, back very much elevated; profile
nearly straight from tip of snout to origin of dorsal fin, slightly concave above eyes; snout conical,
bluntish, less acute than in G. lineatus; mouth horizontal, rather large, maxillary reaching middle of
pupil, its exposed portion oblong, about 2.75 times as long as wide; preorbital and preopercle serrate;
eye rather large; premaxillary groove very broad, narrowed posteriorly, without scales. First dorsal
spine very short, second very long and strong, 1.2 in head; third slightly shorter but much weaker;
Temaining dorsal spines short; dorsal rays short, about 2 in head; second anal spine very long and
strong, 1.2 in head; third spine slender and slightly longer than second; caudal widely forked, middle
rays about 3.5 in outer; pectorsl long, 0.9 in head, reaching past vent; ventrals long, 1.15 in head;

least depth of caudal peduncle 2.5 in head. Length a foot or less.
F. C. B, 1900—14
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Color in life: Pale-silvery, with about six bronze or blackish stripes above lateral line, upper
two ceasing at origin of dorsal, and about nine similar but fainter longitudinal stripes below lateral line,
upper two of which unite at anterior end; fins all dark except pectoral, which is pale; dorsal fin
black-edged; anterior edge of second dorsal spine black; axil dusky.

The range of this species extends from Cuba to Bahia. It is generally common, but our collec-
tion contains only two specimens, one from the San Juan market, the other from Puerto Real, 10
and 9 inches long, respectively.

Gerres brasilianus Cuvier & Valenciennes, Hist. Nat. Poiss., VI, 458, 1830, Brazil; Poey, Fauna Puerto-Riquefia, 327,
1881; Jordan & Evermann, l.c., 1378,1898.

166. Gerres plumieri Cuvier & Valenciennes. Mojarra.

Head 3; depth 2.16; eye rather large, 3 in head; snout 4 in head; scales 5-37-11; D. 1x, 10; A.
11, 8. Body compressed, rhomboidal in form, back very much elevated. Mouth rather large, maxillary
extending slightly beyond vertical from anterior margin of pupil, its length 2.8 in head; exposed
portion of maxillary oblong, its width 2.5 in length, which is 4.75 in length of head; preorbital and

-preopercle serrate; premaxillary groove broad and entirely free from scales; gillrakers small, weak, 13

below the angle; distance from tip of snout to dorsal fin equal to greatest depth of fish; upper margin
of dorsal fin much concave; second dorsal spine very strong and long, its length equaling length of
head; second anal spine stronger and slightly shorter than second dorsal spine, its tip reaching to
vertical from base of caudal rays; third spine shorter and much weaker than second; pectoral fins
reaching beyond front of anal, their length 2.66 in length of body; ventral fins reaching past vent,
almost to front of anal, their length 3.4 in length of body. Length 10 inches.

Color, bluish-silvery above, silvery below; very distinet dark longitudinal lines along each row.of
scales; dorsal, caudal, and anal fins dusky; margin of dorsal fin black; a dark supraorbital spot;
pectoral and ventral fing pale.

Found on the Atlantic coast of tropical America and among the West Indies; rather common;
known from Havana, Porto Rico, Santo Domingo, Jamaica, Martinique, Indian River, Florida, Pernam-
buco, Bahia, Aspinwall, and Guatemala. Not seen by us in P&8rto Rico, but included here on the
authority of Cuvier & Valenciennes and of Poey.

Gerres plumieri Cuvier & Valenciennes, Hist. Nat. Poiss., VI, 452, 1830, Antilles, Porto Rico; Poey, Fauns Puerto-
Riquefia, 827, 1881; Jordan & Evermann, 1. c., 1379, 1898,

Family XLVI1Il. KYPHOSIDZA. The Rudder-fishes.

Herbivorous fishes, with incisor teeth only in front of jaws. Body oblong or elevated, with
moderate or small scales, ctenoid or not. Mouth moderate, with incisor-like teeth in front of each
jaw; no molars; teeth on vomer and palatines present or absent; premaxillaries moderately protractile;
preorbital rather narrow, sheathing maxillary. Gillrakers moderate; pseudobranchi well developed;
opercles entire. Gills 4, a slit behind fourth; gill-membranes separate, free from isthmus; dorsal fin
continuous or divided, with 10 to 15 rather strong spines, soft dorsal naked or scaly; anal with 3 spines;
ventrals thoracic, rays 1, 5, an accessory scale at base; caudal lunate or forked; pectoral fin with all its
rays branched. Intesiinal canal elongate, with few or many pyloric czeca. Air-bladder usually with
2 posterior horns. Vertebrz in ordinary or slightly increased number, 24 to 28. Post-temporal of
normal percoid form, the stout forks not adnate to cranium.

Shore fishes, feeding largely on green or olive algee; chiefly of the Mediterranean Sea and the
Pacific Ocean; mostof them valued as food. Genera 20, species about 70.

Genus 93. KYPHOSUS Lacépdde. Chopas.

Body elongate-ovate, regularly elliptical, moderately compressed; head short, with blunt snout;.
eye large; mouth small, horizontal; maxillary barely reaching front of eye; each jaw with a single
geries of rather narrow, obtusely lanceolate incisors, implanted with compressed conspicuous roots
posteriorly; behind these a narrow band of villiform teeth; fine teeth on vomer, palatines, and tongue.
Branchiostegals 7; gillrakers long. Preopercle obsoletely serrate; preorbital narrow, covering but little
of the maxillary. Squamation very complete, space between and about eyes being the only naked part;
scales smallish, thick, ctenoid, 60 to 70 in lateral line, which is continuous; similar scales entirely
covering soft parts of vertical fins and extending up on paired fins. Dorsal fin low, with about 11
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spines, which are depressible in a groove of scales, fin continuous, but last spines low, so that a depression
oceurs between the two parts of fin, bases of spinous and soft parts about equal; soft dorsal rather low in
front, not falcate, pointed behmd anal similar to soft dorsal, with 3 spines; caudal fin moderately
forked pectoral fin small, ventrals well behind them. Intestmal canal long. Pyloric cweca very
numerous. Vertebrae 9 or 104+15 or 16=25.

This genus contains some 10 species, chiefly confined to the Pacific Ocean, and most of the n
found in the East Indies. .

a. Anal fin moderately elevated in front and rather short its rays 111,11, longest ray 1. 5 to 2 in base of soft part of fin,

D.x1,11 or 12. Teeth 85 to 40 in each jaw.
b. Teeth rather narrow and subacute; maxillary short, barely reaching eye,about 8.5 in head.

¢. Scales moderate, 10-65-20; A, 111,18,  Coloration bright-plumbeous, with many bright-vellow streaks on a plumbeous

ground. Mouth and teeth not fully desceribed. ..o o oot iei s e e ierearaiennaenanns incisor, 167

ce. Scales rather large, 10-65-16; depth 2.33 in length; head 8.75. Coloration dusky-gray, with about 26 gray streaks

following rows of scales,those near middle of body broadest; a silvery streak along preorbital. D.xr,12;

7 O £ 5 P U PPN sectatriz, 168

187. Kyphosus incisor (Cuvier & Valenciennes). Chopa Amarilla.

Head 5 in total with caudal; depth 8; D. x1, 14; A. 111, 13; scales 10-65, pores 20; anal a third higher
than soft dorsal; caudal lunate; teeth asin K. seciatriz; preopercle scarcely serrate; scales of back much
smaller than those of sides, as are also those of head, throat, and belly. Plumbeous, with yellow lines
marking edges of scales; besides yellow streak across cheek to axil, another below eye ending on
opercle; yellow streak before nostrils emphaswed by black edgings; ﬁns blue, deeper on soft part; base
of pectoral with yellow scales. i

Cuba (Poey) to Brazil and Canary Islands; a large species, reaching 2.5 to 3 feet in length, larger
than K. sectatriz. Evidently distinet from K. sectatriz, with which it is confounded by Jordan & Fesler,
its relations being with K. analogus. Not seen by us; reported by Dr. Stahl from Porto Rico.

? Saleima aurata Bowdich, Excursion Madeira, 288, 1825, Bona Vista Island; descnption and figure very bad. D.Xx,17;
A. 111, 14; body with light-orange stripes.

Pnnelepterus mczsor Cuvier & Valenciennes, Hist, Nat, Poiss., VII, 266, 1831, Brazil,

P us flavolineatus, Stahl, 1. c., 77 and 163, 1883.

Kyplwsus mczsor, Jordun & Evermann, 1386, 1898,

168. Kyphosus sectatrix (Linneeus). Rudder-fish; Bermuda Chub; Chub; Chopa Blanca.

Head 3.75; depth 2.12; D. xi, 12; A. 1, 11; scales 10-55-16; vertebree 9--16: Body ovate,
somewhat compressed; longest dorsal spine one-fifth height of body, rather higher than soft dorsal and
nearly equal to longest ray of anal; teeth 35 to 40 on each side; horizontal process of teeth not much
longer than vertical; interorbital space 2.5 in head; top and sides of head finely scaled; interorbital
region gibbous, below which point snout is truncate; preopercle weakly serrulate; gilirakers long; soft
dorsal and anal very low; longest ray of anal 2.25 in head, longest spine 2.25; median dorsal spines
highest; second anal spine highest; caudal well forked, lower lobe longer.

Colorin life: Steel-gray, very slightly bluish, not much paler below; edges of each row of scales o1.
back and sides slightly brassy, so that very faint yellowmh stripes alternate with bluish ones of about
equal width; a diffuse pale stripe below eye, a yellowish one above and below this; fins all dull-grayish;
ventrals and anal somewhat blackish; edge of opercle slightly darker. Here described from Key West
Specimens.

K. sectotriz ranges from Cape Cod to the West Indies, crossing the ocean to the Canary Islands;
accidental in the Mediterranean; once taken at Palermo by Prof. Pietro Doderlein. Not rare off our
Atlantie coast, becoming rather common southward, especially at Key West. Long noted for its
habit of following vessels, supposably for waste food thrown from them, hence called rudder-fish. 1t
is apparently not common about Porto Rico, and was not obtained by us, but is recorded by Professor
Poey and Dr. Stahl.

This fish reaches a length of 18 inches or more, though the average of those caught is much less.
The average weight is 8 or 4 pounds and the maximum about 9 pounds. Asa food-fish it is held in
high esteem, its flesh being firm and of good flavor. At Key West it occurs in certain places in
abundance and is found throughout the year. The particular bottom which it seeks is the shoals in
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or near the channels where the water is 4 to 20 feet deep. It is one of the best and most interesting
game-fishes of our southern waters. It is remarkable for the vigor and ‘‘rush’’ with which it takes
the hook and for the mad dashes it makes to free itself. The fight which it makes is much-like that
one sometimes gets from an unusually large fresh-water sunfish, but is stronger, more prolonged, and
more exciting, as the fish is larger and stronger.
Chub fishing at Key West, though not known to everyone who has gone to those waters to wet

a line, is really one of the surest and most satisfactory ways of enjoyment the angler can find at that
place. The chub is caught by still-fishing and the usual bait is pieces of the soft parts of the large
spiny lobster (Panulirus .americanus), which is very abundant about Key West. The fish swim at
various depths, but usually not far above the bottom. The water iy very clear and the fact that the
angler can see the fish, as it rushes frantically in one direction and then in another to free itself, adds
not a little to the excitement and interest of the sport.

Perca marina sectatriz (the Rudder-fish), Catesby, Nat. Hist. Car,, 138, 1731, Carolina.

Perca saltariz Linneeus, Syst. Nat.,ed. X, 293, 1758 (misprint, incorrectly copied from Catesby, who called it sectatriz),

Carolina.

Chaetodon cyprinaceus (Broussonet) Gmelin, Syst. Nat., 1,1269, 1788, name only; on a.specimen from the tropical Atlantic
(coll, Parkinson, in voyage of Capt. Cook; described by Cuvier & Valenciennes, I. c., VIII, 263).

Pimelepterus bosquii Lacépede, Hist. Nat. Poiss., IV, 429, 1803, South Carolina.

Pimelepterus oblongior Cuvier & Valenciennes, Hist. Nat. Poiss,, VII, 264, 1831, locality unknown; depth 8 in total
length: 14 longitudinal streaks. :

Pimelepterus bosci var. sicula Doderlein, Nat. Sicil., Ann. 11, fasc. 2, 1883, Palermo.

Pimelepterus boscii, Poey, Fauna Puerto-Riquefia, 830, 1881; Stahl, 1. c., 77 and 163, 1883.

Kyphosus sectatriz, Jordan & Evermann, 1. c., 1387, 1898,
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F16. 63.—Kyphosus sectatriz.

Family XLIX. SCIZNIDZ. The Croakers.

Body compressed, more or less elongate, covered with rather thin scales, which are usually more
or less ctenoid. Lateral line continuous, usually more or less concurrent with back, extending on
caudal fin. Head prominent, covered with scales; bones of the skull cavernous, muciferous system
highly developed, surface of skull, when the flesh is removed, very uneven. Suborbital bones
without backward projecting ‘‘stay.”” Chin usually with pores, sometimes with barbels. Mouth
small or large, the teeth in one or more series, outer of which are sometimes enlarged; canines often
present. No incigor nor molar teeth; no teeth on vomer, palatines, pterygoids, nor tongue. Maxillary
without supplemental bone, slipping under free edge of preorbital, which is usually broad. Premax-
illaries protractile, but not very freely movable. Nostrils double. Pseudobranchie usually large,
present in most of the genera. Gills 4, a slit behind fourth. Gillrakers present. Branchiostegals 7.
Gill-membranes separate, free from isthmus. ILower pharyngeals separate or united, often enlarged,
teeth conic or molar. Preopercle gerrate or not. Opercle usually ending in 2 flat points. Dorsal fin
deeply notched or divided into 2 fins, soft dorsal being the longer, spines depressible into a more or
less perfect groove. Anal fin with 1 or 2 spines, never more than 2. Ventral fins thoracic, 1, 5, below
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or behind pectorals. Pectoral fin normal. Caudal fin usually not forked. Ear bones very large.
Pyloric cieca usually rather few.  Air-bladder usually large and complicated (wanting in Menticirrius).

An important family of 30 genera and about 150 species, found on sandy shores in all warm seas,
a few being confined to fresh waters. None occurs in deep water and none among rocks. Many of
them reach a large size, and nearly all are valued for food. All are carnivorous and some are of
interest as game-fishes. Most of the species make a peculiar noise, called variously croaking, grunting,
drumming, and snoring; this sound is supposed to be caused by forcing air from the air-bladder into
one of the lateral horns.

OTOLITHINE;

I. Vertebrse 14 or 156+ 10 or 11, abdominal portion of spinal column having always more vertebrse than caudal
portion, anal fin being posterior in its insertion: body more or less elongate, mouth large, lower jaw projecting;
preopercle with a crenulate, membranaceous border; snout without distinct pores or slits; no barbels;
preorbital narrow; gillrakers slender, moderate, or rather long: anal fin with 1 or 2 very weak spines, second
closely connected with first soft ray; scales sinall, smoothish. :

a. Anal fin long, of 15 to 21 soft rays, its length more than half that of soft dorsal; dorsal fins more or less sepnmted
soft dorsal and anal fins closely scaled.

b. Teeth large, very unequal; tip of upper jaw with one or two strong canines; enlarged teeth or canines on sides of
lower jaw; anal fin one-fourth shorter than soft dorsal, 15 to 18 soft rays; dorsal fins well separated, interspace
about equal to eye; soft dorsal of 24 rays; body compressed; scales rather small, eyeloid............ ISOPISTHUS

au. Anal fin moderate, or short, of 7 to 13 soft rays, its length less than one-half that of second dorsal; dorsal fins con-
tiguous; lateral line arched in front.

¢. Canine teeth, if present, not lance-shaped, tapering irom base to tip.

d. Lower jaw without canines at its tip, some of its lateral teeth sometimes cnlarged tip of upper jaw usually with
(20 453 T U CYNOSCION, 94

cc. Canine teeth lance-shaped, widened toward tip, then abruptly pointed; canines of front of premaxillary largest;
about 2 canines on frontof lower jaw on each side; outer teeth of upper jaw enlarged, somewhat lance-shaped;
outer teeth of lower jaw compressed; air-bladder with 2 horn-like processes; gillrakers moderate, slender:
*50ft Aorsal 80d ANAT AIE SCALY - . .ot ate e e e aee e SAGENICHTHYS

1I. Vertebrae 9 to 12413 to 20, typically 10414, number in abdominal part of body being always fewer than in caudal
part; dorsal fins contiguous, soft dorsal being long, much longer than anal.

e. Dorsal spines well separated, first dorsal spine attached to third or fourth interneural, not more than 2 of spine-
bearing interneurals being placed between same pair of vertebrse; soft rays of dorsal fin usualty 17 to 32 (37 to
40 in Lonchiurus, 46 to b0 in Scisnoides); occipital crest not greatly elevated.

SCIANINE:

/. Lower pharyngeals separate.

g. Lower jaw without barbels.

h. Caudal fin moderately scaly, its distal portion usually more or less naked, scales not numerous enough to give a
thickened appearance to fin,

i. Teeth well developed, permanent in both jaws,

j. Lower pharyngeals rather narrow, their teeth conic and mostly sharp, none of them molar; outer teeth of upper
jaw more or less enlarged.

k. Gilirakers comparatively long and slender; mouth more or less oblique; anal fin usually (but not always) inserted
posteriorly; preorbital usually narrow, flat; edge of snout above upper jaw with pores and slits little conspicuous
or obsolete.

1. Skull excessively cavernous, soft and spongy to touch, interorbital space very broad; eye very small; mouth large,
oblique; preopercle with a broad membranaceous border, which is striated and fringed: scales small; spinous
dorsal short and weak; anal spines weak; caudal fin pointed.

m. Pseudobranchise present; teeth subequal, all villiform, in narrow bands; soft dorsal long, of 30 to 35 rays; anal fin
rather long; soft dorsal and anal scaly; lower jaw projecting; vertebrse 104-14; gillrakers long and slender; air-

bladder with two hOITIS < ..cun i i iirieete i e reaccare e anes NEBRIS
{I. Skull firm, not excessively cavernous, interorbital space less broad; preorbital not turgid; soft dorsal of fewer than
30 rays.

n. Seales of lateral line considerably enlarged, almost entirely concealed by smaller ones; anal fin small, inserted
well forward, its first spine usually as near ventrals as caudal; caudal fin pointed, its peduncle long and slender;
soft dorsal and anal scaly; scales small; preopercle without bony serrse; pseudobranchise small, often obsolete
on one side. (Fluviatile 8Peeies.) ..vvererrenoiiei i iiiarira e e arerraaaas e aatiaaaea, PLAGIOSCION

nn. Scales of lateral line similar to the others, not concealed by smaller ones; anal fin inserted more or less posteriorly,
first spine usually nearer caudal than ventrals; caudal peduncle rather short; pscudobranchise well developed.

0. Head not very broad, the interorbital space not notably spongy nor deeply cavernous. )

p. Preopercle with its membranaceous edge entire, crenulate or ciliate, with no bony teeth; teeth in lower jaw 1n

few series.
¢. Teeth very small, equal, uniserial or very nearly so; snout very short; cleft of mouth oblique or even vertical,
JoWer JAW ProJeCting e . it iiiaii ittt iieratcae o a ittt tuaaaaaeateteanaarnnna, LARIMUS, 95

gq. Teeth larger, more or Jess unequal, those of lower jaw in one or two series or in bands; cleft of mouth not vertical,
r. Upper jaw with some of the teeth enlarged, forming canines; some canines in lower jaw; lower jaw projecting.
ODONTOSCION, 96



214 BULLETIN OF THE UNITED STATES FISH COMMISSION.,

»r. Upper jaw with narrow band of teeth, those of outer row more or lesy enlarged; no distinet eanines...Corvula, 97
pp. Preopercle with its bony margin armed with'sharp teeth or serre.
8. .Preopercle with its Jowermost spine directed abruptly downward; soft dorsal and anal fin moderately sealy; lower

jaw without canines; second anal spine moderate or JArge ...........oiiiiiiiiiiiiiiiiie., BAIRDIELLA, 98
oo. Head very broad above, interorbital space flattish, excessively cavernous, septa reduceed to thin partitions; soft
dorsal and anal fin usually densely scaly; second spine of dorsal usually thickened ................ STELLIFER

k. Gillrakers comparatively short and thick, usually not longer than posterior nostril; anal fin inserted farther
forward; snout above lower jaw with large pores, and with two more or less distinct slits on its edge, these
sometimes obsolete; preorbital more or less broad; mouth more or less inferior.

Preopercle with its bony margin armed with strong persistent spines which do not disappear with age; caudal

o

-~

fin not lunate, middle rays Jonger than Jower ... o i i aeas OPHIOSCION, 99
tt. Preopercle with its bony margin serrate in young, becoming entire with age; eaudal fin truneate or lunate,
middle rays not longest; slits and pores of upper jaws well developed.............oooiiiiiiiiaiil, SCIENOPS

i, Teeth very small, subequal, those in lower jaw wanting or deciduous; lower pharyngeals rather broad, with
paved teeth; mouth small, inferior; snout asin Seiena; preopercle entire; anal fin long, with about 12 soft rays;
gillrakers ghortish, rather S1ender ... . ....o i ittt iiie i ciae e naaaaeaens LErosToMus

9. Lower jaw with one or more barbels, either at symphysis or on the rami; snout with slits and pores as in Seiena;
lower jaw included; preorbital broad; lower teeth in villiform bands; gillrakers more or less short,
1. Pseudobranchize well developed; pectoral fin not clongate.

., Lower jaw with slender barbels, usually several in number,

w. Barbels mostly in a tuft at symphysis of lower jaw; mouth very small, inferior; gillrakers minute, thickish; dorsal
spineg X or XI; preopercle sharply but finely serrate; preorbital turgid and cavernous, more or less translucent;
caudal fin thombic. (Fluviatile Species) .......uen i et ciaaaans PAcuyrors

ww. Barbels chiefly lateral, along rami of lower jaw, usually none at symphysis; lower pharyngeals narrow, with
sharp teeth; preopercle with its bony margin armed with strong teeth; D. x or x1; gillrakers short, thickish,
MICROPOGON, 100

=

vv. Lower jaw with a single thickish barbel at its tip.
2. Air-bladder large; anal spines 2; back more or less elevated; preopercle with its bony margin crenate or serrate;

pectoral short, shorter than ventrals, (Free-swimming species) «..o.veeiiiiiiiiiiiiiiiaiaiiiaa, UMBRINA, 101
xx. Air-bladder none; anal spine single, weak; back not elevated; preopercle with its membranaccous edge crenulate;
pectoral fins long, longer than ventrals. (Bottom fishes,) ................o .. etteeeaenies MENTICIRRHUS, 102
uu. Pseudobranchis obsolete; body long and low; caudal pointed; pectoral fin clongate; preoperele without hony
serratures. .
y. Mandible without barbels along inner edge. Chin with two short barbels; soft dorsal with 30 to 40 rays.
LoNCHIUR:
APLODINOTINZE:

Jf. Lower pharyngeals very large, completely united, covered with coarse, blunt, paved teeth; lower jaw included;
snout with slits and pores, a8 in Scizna; gillrakers rather short.
z. Lower jaw with numerous barbels along inner edge of rami; preopercle r.early entire ................... PogonIias
EQUITIN&: -
ee. Dorsal spines close together, first spine attached to first interneural, and from 5 to 12 of spine-bearing interneurals
wedged in between high occipital crest and neural spine of second vertebra on the one hand, and that of third
vertebra on the other; occipital crest much elevated; soft dorsal very long, of 36 to 65 rays......... Equzs, 103

Genus 94. CYNOSCION Gill. Weak-fishes.

Body elongate, little compressed, back not elevated. IHead conical, rather pointed; mouth very
large, terminal, not very oblique, lower jaw projecting, symphysis produced, angle at base of maxillary
not prominent. Maxillary very broad. Teeth sharp, not closely set, in rather narrow bands; tip of
lower jaw without canines; upper jaw with 2 long canines, 1 of which .is sometimes obsolete; canines
tapering from base to tip; lateral teeth of lower jaw larger than anterior. Preopercle with its mem-
branaceous edge serrulate, bone entire. Lower pharyngeal bones separate, their teeth all pointed.
Gillrakers strong, rather long. Vertebree about 14 - 10 (instead of 10 -- 14 as in Scizenoids generally).
Pseudobranchiz well developed; dorsal spines slender, fins closely contiguous; anal spines 1 or 2, very
feeble, soft rays 7 to 13; second dorsal long and low, more than twice length of anal; ventrals inserted
below pectorals, pubic bone long and strong; caudal fin subtruncate or lunate.

Large fishes, chiefly of the waters of America, closely related to the Old World genus Otolithus,
from which they are distinguished by the absence of canines in the lower jaw. All of them rank higl:
as food-fishes; the flesh is rich, but in some species tender and easily torn; hence the popular namc
weak-fishes. The number of species of thig genus known from American waters is about 20, among
which are some of our most important food-fishes, including the common squeteagie (Cynoscion
regalis), which, though not exceeding 5 or 6 pounds in weight, is said occasionally to attain a weight
of 30 pounds, and the spotted squeteague (C. maculatum), somewhat smaller and ranging further south.
In the Gulf of California occurs another species (C. macdonaldi), which attains the enormous size of
more than 170 pounds. Only one species of this genus is at present known from Porto Rico.
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. Seales not very small, lateral line having 55 to 75 pores, number of transverse series ranging from 55 to 85, not
much in excess of number of pores; head compressed, not truly conical; upper juw with distinet canines, band
of teeth in upper jaw rather narrow, lower teeth small and in few seriesin front, larger and uniserial on sides.

. Soft rays of dorsal and anal more or less closely sealed; gillrakers comparatively long and slender, 9 to 12 on lower
part of arch, longest at least one-half diameter of eye.

. Soft dorsal of 20 to 23 rays.

d. Caudal fin rhombic, middle rays considerably produced.

o

o

€. Snout short, bluntish, 4.6 in head; mouth small, little oblique, canines quite small; color pale, with faint darker
streaks; axil pale,pseudobranchize sometimes wanting. D, IX-1,20; A 1, 8. ouvt ittt iiianiennannn. acoupa
ce. Soft dorsal of 26 to 29 rays; caudal fin subtruncate or double truncate, middle rays but slightly produced.
J. Coloration nearly uniform silvery. ’
¢. Caudal truncate; body slender, depth more than 4 in length; snout short; maxillary not reaching beyond eye.
B o S N TR ) N reeeeeaeranaraaaa obliquatus
gg. Caudal weakly double-concuve; body deep, depth 3.5 to 4 in length,
k. Snout long, 3.75 in head, 1onger tham CYe. . .. .. ittt iee it aeaeaanaaan Jamaicensis, 169
hh. Snout long, 4.5 in head, shorter than eye. D. X—1, 271029, AL 11, 9 0P L0. . oo ettt iiie it it iieeieeenanes nothus

IF. Coloration brownish-silvery above, with many dark-brown spots, arranged in unduluting streaks; body more or
less compressed; eye moderate, 5 to 7 in head; maxillary extending to below posterior margin of eye, 2.17 in
head; canines large; color brownish-silvery, with iridescent reflections and marked with many small, rather
irregular, dark-brown spots, some of which form undulating lines ruhning upward and backward; upper fing
dusky, lower yellowish,

i. 8Snout not very sharp, about 4.25 (4 to 4.33) in head; gillrakers long and slender, usually 5 410 to 12 in number;

.

membranes of soft dorsal and anal more or less clusely scaly, scales readily deciduons .. ..ooeveaninnnn.. regalis
4. Snout very sharp, 3.75 to 3.8 in length of head; gillrakers shorter, rather slender, 4 + 8 or 9 in number; membrane
of soft dorsal and anal with very few scales, these readily deelduous .oo..oivniviiiiniiiinriennnn. thalassinus

Lb. Soft rays of dorsal and anal scaleless; gillrakers comparatively short and thickish, usually not longer than pupil,
and but 6 to 8 on lower limb of arch. '
4. Coloration not uniform, grayish and silvery, back with distinet darker spots, lines, or reticulations; caudal fin
truncate or slightly double-conecave.
" k. Soft dorsal fin with conspicuous round black spots; back and sides covered with similar spots smaller than
pupil, larger than those on fing; snout acute, much longer than eye; pectoral 2.25 in head. D. x-1, 25 to 27;
nebulosus
aa, Scales comparatively small; number of pores in luteral line 70 to 90, and very much fewer than number of transverse
rows, which is from 85 to 160; teeth of upper jaw in a rather broad band, 1 to 4 of them usually more or less
canine-like, canines generally small and sometimes wholly disappearing with age; lateral teeth of lower jaw
not much enlarged; gillrakers usually small and short.
. Caudal fin lunate or subtruncate; scales not very small; head more or less distinetly conical, not flattened above;
soft dorsal with 21 to 23 rays.
Soft dorsal fin with its lower portion covered with small, caducous scales. Body compressed; head compound-
conic; canines small, both present; pectoral 2 in head; caudal weakly double-truncate. D. ix-I, 21 to 23;
.................. leiarchus
. Caudal fin rhombic or §-shaped, middle reys produced, upper lobe usually pointed: soft dorsal with 23 to 28 rays.
. Soft dorsal entirely naked; anal with a few scales; body long and low, spindle-shaped; head depressed above;
mouth large; canines present, short and thick; cye small, caudal S-shaped, middle rays longest; pectoral 1.8
in head; scales very small. D, x-1,28; A.1, 8 virescens
Soft dorsal and anal fing densely scaly throughout; teeth all small, canines moderate; scales very small; pectoral
1.75 in head; caudal §-shaped; color greenish, silvery below, D, XI-1,23; A 1L, 9. iiinaneeann, wicrolepidotus

o~

m.

= o
=

nn.

H

169. Cynoscion jamaicensis (Vaillant & Bocourt). ““Corvina’’; Mongolar Drummer.

Head 3.3; depth 4; eye 4.7; snout 3.8; maxillary 2.1; mandible 1.7; interorbital 3.6; preorbital
15.5; D. x-1, 25; A. 11, 10; pectoral 1.8; ventral 2; caudal 2.1; scales 11-76-8. Body elongate-
elliptical, considerably compressed; head pointed; snout a little longer than eye; mouth large, lower
Jaw projecting; teeth in narrow bands, a few of the outer ones enlarged, especially on sides of lower
jaw, where they are recurved and incurved; one strong recurved canine in front of upper jaw; lateral
line decurved under last dorsal spines. Color in life, silvery-grayish, bluish above, whiter below; fins
all pale except edge of soft dorsal, which is dark. .

Known only from Jamaica and Porto Rico. Two specimens, about 11 inches long, from San Juan
market, January 6, and two young ones, 5.5 and 4.5 inches, from Isabel Segunda, February 8, 1899.
The dentition of the upper jaw exhibits an interesting condition. The single large canine tooth of the
upper jaw is lgcated at one side of the symphysis; on the other side ig a tooth of similar appearance
and nearly as large, but soft and flexible. Apparently there is structurally a pair of canines in the
front of upper jaw, but only one becomes functional. Both specimens exhibit this peculiarity; in one
the developed tooth is upon the right side of the symphysis, in the other on the left.

Otolithus jamaicensis Vaillant & Bocourt, Miss. Sci. au Mexique, Poissons, 166, 1874, Jamaica.
Cynoscion jamaicensis, Jordan & Evermanm, . c., 1406, 1898.
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Genus 95. LARIMUS Cuvier & Valenciennes,

Body rather elongate, compressed; skull firm, not greatly cavernous; interorbital space rather
narrow; preorbital flattish, not turgid; upper jaw with usual slits and pores little developed; no barbels;
no canines; snout very short, mouth large, terminal, very oblique or even vertical, lower jaw projecting;
teeth minute, equal, uniserial or partly biserial above; preopercle entire or nearly so, without bony teeth.
Scales moderate, subequal. Pseudobranchize well developed. Fins essentially as in Bairdiella, second
dorsal long, anal short, its spines moderate or small; fins not thickened by accessory scales. Gillrakers
long and slender. Vertebree 10414, Silvery fishes, all American.

a. Mouth more or less oblique, not quite vertical; upper part of body with dark streaks along rows of scales; profile
glightly convex, a little oblique; maxillary extending to below front of orbit, 2 in head,
b. Dorsal rays 27 to 30; mouth notably oblique.
¢. Upper parts with distinet dark streaks along rows of scales.
d. Second anal spine 1.66 in head, reaching tips of soft rays; dark streaks on sides not very distinct; mouth very
oblique; gill-Cavity PaIE. ... ettt ittt ettt it iaictatareatataeeaeacracaer e eeearaaaan breviceps, 170
bb. Dorsal rays 24 to 27; mouth still less oblique, snout more convex, profile descending forward.

. Color grayish, silvery with about 7 dark vertical crossbars; second anal spine short, 3.25 in head. Body heavy
forward, much compressed, snout very short and blunt, 5.5 in head; mouth large, less oblique than in other
species; tip of premaxillary on level of middle of pupil; maxillary 2 in head; gillrakers extremely elongate,
as long as eye, 12 4 24; second anal spine short, one-fourth shorter than the first soft ray. D, x-1,24 to 26; A. 11
L5 RPN Jasciatus

<)

170. Larimus breviceps Cuvier & Valenciennes. *‘ Cabezon’’; *‘ Corbino Cabezon.”

Head 3.2; depth 3; eye 3.8; snout 5.1; maxillary 2.1; mandible 1.8; interorbital 4; preorbital 11;
D. x-1,27; A. 11, 6; pectoral 1.1; ventral 1.4; scales 6-50-9. Body oblong, heavy forward, back much
compressed, caudal peduncle long and slender; scales thin and ctenoid; head short; mouth large, very
oblique, approaching a perpendicular, maxillary reaching front of pupil or beyond, lower jaw heavy
and prominent, its tip projecting; snout very short; preopercle unarmed; teeth small, in one row in
each jaw; head scaled; gillrakers long and slender, 13 4- 20; fins small, dorsal spines weak and flexible,
soft dorsal long and low, anal very small, second spine much enlarged, reaching ahout to tip of longest
soft rays; caudal double truncate.

Color in spirits: Pale, back dark-olivaceous; membrane of spinous dorsal dusky; caudal streaked
with dusky; axil with some black. In life the fins showed the following colors: Dorsal darkish,
caudal pale, yellow above and below; anal yellow next to spine, pale elsewhere; ventral yellow on
outer half, other half pale; pectoral pale-lemon.

Found in the West Indies, and south to Brazil; known from Jamaica, St. Lucia, and Porto Rico.
Length a foot or less. A good food-fish. Three adults, about 8.5 inches in length, from San Juan
market, and five young, 3.5 to 5 inches, from Ponce and Isabel Segunda.

Larimus breviceps Cuvier & Valenciennes, Hist. Nat., Poissons, V, 146, 1830, Santo Domingo and Brazil; Jordan &

Evermann, 1. c., 1423, 1898,
Monosira stahli Poey, Fauna Puerto-Riquefia, 326, pl. 6, 1881, Porto Rico; Stahl, 1. ¢., 163, 1883,
Larimus stahli, Eigenmann & Norris, Sobre alguns peixes de 8, Paulo, Brazil, 361, 1900,

Genus 96. ODONTOSCION Gill.

This genus differs fram Larimus mainly in the presence of canines, and may be described as a
Larimus armed with canine teeth. It also approaches closely to Bairdiella, from which it differs in
lacking the plectroid spine on the preopercle and also in the dentition, the group Flattarchus lying
between the two, as does also the closely related group Corvula.

171. Odontoscion dentex (Cuvier & Valenciennes). Corvina.

Head 3; depth 3.4; eye 8.7; snout 4; maxillary 2.25; mandible 2; interorbital 4.8; preorbital
3.8 in eye; D. x1-1, 24; A. 11, 9; pectoral 1.8; caudal 1.4; scales 6-56-8. Body rather elongate, back
compressed and slightly elevated; anterior profile nearly straight but not very steep; caudal peduncle
long and much compressed; head moderate, snout short and blunt; eye large and placed high; teeth
in a single row in each jaw, long and sharp, the pair in front of lower jaw enlarged; teeth of upper
jaw similar to lower but smaller, largest in front but without distinct canines; preopercle entire;
maxillary reaching middle of pupil; gillrakers about 7 +- 15 (in individual 4 inches long); soft parts of
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vertical fins sealy; caudal truncate; dorsal si)ines very slender, separated from rays; second anal spine
very slender, 3 in head, much longer than first, which is much reduced.

Color in spirits: Silvery-bronze, with many dark points, under parts pale; darker longitudinal
streaks along rows of scales; chin dusky, axil and base of pectoral black; vertical fins dusky, with dark
points, paired fins pale. :

Here described from the young, of which 15 examples were taken, from 3 to 4.75 inches in length,
at Mayaguez, Puerto Real and Bogueron. ILength about a foot. A food-fish of some importance.
Known from the West Indies, and generally common; recorded by Jordan & Rutter from Jamaica.

Corvina dentex Cuvier & Valenciennes, Hist. Nat, Poiss., V, 139, 1830, Santo Domingo,
Odontoscion dentex, Jordan & Evermann, 1. ¢., 1425, 1898,

Genus 97. CORVULA Jordan & Eigenmann.

This genus is closely allied to Bairdiella in nearly all respects, but with preopercle entire and
unarmed, as in Larimus. The species differ considerably among themselves, and they forin with
Larimus and Odontoscion an almost continuous series.  American,

«. Body rather short and deep, depth 2.5 to 3.83 in length; distance from insertion of ventrals to first anal spine about
equal to depth of body; color silvery, usually with dusky streaks along rows of scales,

Dorsnl rays X-1, 28; posterior rays of soft dorsal higher than anterior ones; dorsal outline strongly and regularly
convex and clevated, Color, silvery-white, darker above; sides and back with rather distinet dark lines along
scales; spinous dorsal, tips of ventrals, and anal dusky; upper part of head brownish; lower part of head, cheek,
and breast with numerous rusty dots, base of soft dorsal and anal rusty.........oveiiiiiiiiiiaiaiaaaannn. stalis

Ub. Dorsal rays X to XII-I, 28 to 25; jaws equal; outer teeth above enlarged, lower teeth nearly uniserial; preopercle

with flexible serree; second anal sping, 3,66 in head; eaudal fin subtruncate,

b.

e. Maxillary reaching middle of pupil, 2.33 in head; pectoral ratherlong...............cc..oo ool PR subgqualis
ce. Maxillary reaching beyond middle of pupil, 2.33 in head; pectoral very short; D. x1-1, 23; A. 11, 8 or 9; color silvery,
with very distinct dark longitudinal Stripes. v ees i v ittt iii et ce e tira s <... sancte-luciz, 172

aa. Body rather elongate and compressed, depth 8.5 in length; distance from insertion of ventrals to first anal spine
one-half greater thun depth of body; coloration dusky, with conspicuous dark streaks along rows of scales.
batabana,173

172. Corvula sanctee-lucise Jordan.

Head 3.1; depth 3.2; eye 4.5; snout 4.3; maxillary 2.4; mandible 2; interorbital 4.4; preorbital
2.4 in eye; D. x1~1, 23; A. 11, 9; pectoral 1.9; ventral 1.8; caudal 1.8; scales 6-47-8. Body oblong,
back compressed posteriorly and a little elevated; head rather small and blunt; snout aslong or alittle
longer than eye; eye large, about equal to interorbital space; mouth somewhat oblique, jaws equal,
maxillary reaching middle of pupil; a band of fine teeth in upper jaw, outer a little enlarged; teeth in
lower jaw in one row with a few scattering ones; preopercle with a finely crenulate membranous edge;
gillrakers 8 -+ 19, counting rudiments, longest one-half eye; scales large and strongly ctenoid, rowsabove
lateral line anteriorly parallel with it; below last dorsal spines these rows turn upward and become
horizontal again under anterior part of soft dorsal; dorsal spines slender, finely pointed but not sharp;
soft dorsal and anal scaly at base; caudal truncate, scaled to near edge; second anal spine slender,
shorter than first rays. ' '

Color in gspirits: Pale, darker above, with a bluish luster; each row of scales save the few
lowermost with a grayish-brown stripe, these most continuous above, where they follow the upturned
rows of scales; many dark punctulations everywhere; axil dark; fins not notably colored, but with
many punctulations.

A species known at once by the horizontal stripes and their characteristic bend npward under the
notch separating the dorsals. Hitherto known only from the type from Port Castries, St. Lucia.
Thig description is from our largest specimen, 7.75 inches long, from Isabel Segunda; about 20 other
individuals from Isabel Segunda, Ponce, Mayaguez, Hucares, and Bogueron, ranging in length from
2.5 to 6.5 inches; smaller specimens have the eye 3.5 in head.

Corvula sanctee-lucize Jordan, Proc. U. 8. N, M. 1889, 649, Port Castries, 8t. Lucia; Jordan & Evermann, 1. c., 1429, 1898,

1738. Corvula batabana (Poey). ‘‘Barriga Blanca.”

Head 3.3; depth 3.2; eye 4; snout 4.2; maxillary 2.25; mandible 2; interorbital 3.9; preorbital
7.8; D. x1-1, 28; A. 11, 8; pectoral.and ventral 1.7; caudal 1.6; scales 7-45-7. Body oblong, back com-
pressed posteriorly, belly long, distance from ventrals to anal greater than depth of body; head mod-



218 BULLETIN OF THE UNITED STATES FISH COMMISSION.

crate, profile nearly straight, a slight concavity above eye; mouth not small, maxillary reaching middle
of eye or beyond; teeth of upper jaw in an enlarged outer row, behind which is a band of very small
teeth; lower jaw with a single series similar to outer row in upper jaw; snout with a few small pores,
chin with 5 larger ones; edges of scales with fine strize, rows below lateral line bending slightly upward
" opposite origin of anal, most apparent in smaller individuals; lateral line curved, concurrent with
outline of back, becoming straight on caudal peduncle; dorsal spines weak; soft parts of vertical fins
densely scaled, a sheath of larger scales at their bases; caudal rounded, or double truncate.

Color in gpirits: Body nearly everywhere lustrous grayish-brown; about 8 longitudinal stripes of
darker brown following rows of scales below lateral line; above lateral line are interrupted stripes and
seattered spots of same color; fing all about color of body.

Known only from Cuba and Porto Rico. Four specimens, 8 to 10 inches in length, were obtained
by us at Puerto Real and Arroyo.

Johnius batabanus Poey, Memorias, I1, 184, 1860, Batabano, Cuba; Poey, Fauna Puerto-Riquefia, 327, 1881; Stahl, 1. ¢., 77

and 163, 1883.
Corvula batabana, Jordan & Evermann, 1. c., 1430, 1898.

Genus 98. BAIRDIELLA Gill. Mademoiselles.

This genus is characterized by the oblique mouth, little cavernous skull, few rows of small teeth,
glender gillrakers, and preopercle armed with a plectroid spine. It is certainly a very natural group,
and worthy of recognition as a distinct genus, although its relationships with Ophioscion and especially
with Stellifer are very close. The numerous species are all American, all small in size and silvery in
coloration, and some of them are remarkable for the great size of second anal gpine. In others this
spine is quite small. These variations among species unquestionably closely allied show how slight is
the systematic value to be attached to the size of this spine.

a. Teeth of lower jaw unequal, chiefly biserial; inner teeth more or less enlarged; preorbital narrow.

b. Second anal spine moderate, 2,33 in head, not so long as soft rays, not reaching tip of last ray when depressed.
Color, silvéry, punctate; fing yellow; depth 3in length, D, X-1, 22 A 11, 10.cceoviiieiniiiinnnanan chrysura

bb Second anal spine very long, two-thirds length of head, reaching beyond tip of lust ruy; base of anal obligue,

forming an angle with ventral outline.
¢. Mouth not quite terminal; preorbital narrow; dorsal rays x-1, 23; dorsal spines stiff, lower, highest 2 in head;
second anal spine 1.4; pectorals 1.6, Color, soiled silvery; depth 8.14.. . coiiiriieiiroerncnnenan. ronchus, 174

174. Bairdiella ronchus (Cuvier & Valenciennes). Ronco; Ground Drummer,

Head 3.1; depth 3.2; eye 4.6; snout 4.1; maxillary 2.5; mandible 2.1; interorbital 4.5; preorbital
9.3; D. x-1, 24; A. 11, 8; pectoral 1.6; ventral 1.5; candal 1.5; scales 7-50-8. Body oblong and com-
pressed, anterior profile straight and rather steep; ventral outline straight from chin to origin of anal;
base of anal very oblique, forming a strong angle in ventral outline; caudal peduncle long, compressed;
head small, snout rather pointed, a little longer than eye; mouth nearly horizontal, maxillary reaching
past middle of eye (in individual of 4.25 inchesnearly to posterior border of orbit), lower jaw included;
teeth in upper jaw villiform, in a very narrow band, outside of which is a row of much larger teeth;
in lower jaw a band of villiform teeth with a somewhat enlarged inner row; preopercle with strong
serrations, largest at angle, lowermost being the downward-pointing plectroid spine characteristic of
Bairdiella; dorsal spines moderately strong, sharp, fourth highest, 2 in head; first anal spine reduced,
second very long and strong, reaching tips of first rays and beyond all the other rays, 1.6 in head;
ventrals nearly to vent; caudal truncate.

Color in spirits: Dirty-grayish, darker above, paler below; some dark punctulations on lower part
of side scattered along from snout to base of lower lobe of caudal; faint dark streaks along longitudinal
and oblique rows of scales; paired fins pale; edge of soft dorsal, spinous dorsal, caudal, and part of
anal dusky, with dark dots.

Found on Atlantic coast of tropical America; generally common in the West Indies and on the
coast of Brazil; recorded from Jamaica, Cuba, Maracaibo, Surinam, and obtained by us at San Juan
and Mayaguez, Porto Rico. Though not exceeding 8 or 10 inches in length, this is a good food-fish.

Corvina ronchus Cuvier & Valenciennes, Hist. Nat. Poiss., V, 107, 1830, Maracaibo and Surinam,
Bairdiella ronchus, Jordan & Evermann, 1. c., 1436, 1898; Poey, Fauna Puerto-Riquefia, 326, 1881; Stahl, 1. ¢., 77 and
168, 1883. :
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Genus 99. OPHIOSCION Gill,

This genus is composed of small species, nearly all American, allied to Scizna (Scizna umbra 1.),
but differing in the armature of the preopercle, its bony margin being at all ages armed with strong
bersistent serrz, the lowermost teeth not directed forward. The caudal fin in this group is never
lunate; the soft dorsal and anal are scaly; teeth in bands; gillrakers rather short.

There are 7 or § Americen species of this genusg, all except O. adusius being known onty from our -
Pacific coast. '

175. Ophioscion adustus (Agassiz).

Head 3.25; depth 3 3; eye 4.2; snout 3.2; maxillary 2.8; mandible 2.5; interorbital 8.7; pre-
orbital 5.4; D. x1~1, 22; A. 11, 7; pectoral 1.5; ventral 1.5; caudal 1.4; scales 6-56~10. Body compressed,
the dorsal outline of trunk trenchant, ventral outline of body nearly straight, the dorsal outline
€venly arched; caudal peduncle long and thin; top of head not trenchant, evenly convex; snout
rather long and blunt, scarcely projecting beyond the small inferior mouth; several pores and clefts
in fleshy tip of snout; chin with five pores, the middle one, at symphysis, smallest; lower jaw well
included; maxillary reaching anterior edge of pupil or middle of eye; teeth in both jaws, in villiform
bands, the outer Tow in upper jaw enlarged; top of head, cheeks, and opercles scaled; snout and
under parts of head naked; eye moderate, nearer tip of snout than gill-opening; preopercular serrse
rather blunt, 9 or 10 in number; dorsal fin deeply notched, the spines weak, flexible, sharp, with
filamentous appendages projecting beyond their ends, the first very short, the third longest, the rest
graduated to the tenth, which is shortest, the eleventh being somewhat longer, the twelfth much
longer, pertaining to the soft portion of the fin, which is scaled on membrane between rays; ventrals
rather long and slender, outer rays slightly filamentous, reaching about to vent; anal small but high,
first spine very short, second very long and strong, 1.6 in head, longest ray about equaling second
8pine; caudal large, rounded, finely scaled.

Color in spirits: Everywhere brownish with a bluish iridescence, save under parts, which are
pale; the brown color on lower part of side is broken up into spots, which are darker at center; faint
longitudinal brown lines following rows of scales, plainest below, scarcely evident in some specimens;
anal and the paired fins grayish-black; dorsal and caudal like body; one specimen has scarcely any
brown color, is grayish above and white below.

Five specimens, 3 t0 3.5 inches in length, from Viequesand Arroyo. These differ in certain respects
from Agassiz’s colored figure of Scizna adusta—chiefly in the larger eye, in the shorter straight portion
of lateral line, and in the length of the second anal spine, which equals the longest rays, but is only
half as long in the drawing. Nevertheless, we believe that our specimens are the young of Agassiz’s
Species. The artist was manifestly somewhat inaccurate in his reproduction, as in the number of soft
dorsal rays, and certainly in the omission of the short first anal spine. Moreover, the drawing was
based upon a specimen much larger than ours (10 inches). We think these considerations are sufficient
to explain the differences. The description of O. adustus in Jordan & Evermann’s Fishes of North
and Middle America hardly applies to the Scizna-adusta of Agassiz, but is based upon a specimen from
Pernambuco, which probably belongs to some other species.

Seizena (Corvina) aduste Agassiz, Spix, Pisc. Brasil., 126, pl. 70,1829, Montevideo.
Genug 100, MICROPOGON Cuvier & Valenciennes. Croakers,

Body moderately elongate, compressed, somewhat elevated; preopercle strongly serrate; teeth
in villiform bands, outer row in upper jaw enlarged; lower jaw with a row of minute barbels on each
side; gillrakers short, thickish; spinous dorsal rather short, of 10 or 11 stoutish spines; second anal spine
noderate; caudal fin double-truncate; lower pharyngeals narrow, distinct, with sharp conical teeth;
air-bladder with long horns. A well-marked genus, the species all American, allied to Ophioscion and
Stizenops, but distinguished by the presence of barbels; species all closely related, similar in form, size,
and color, and all of value as food-fishes.

a. Dorsal rays X-1, 28 to 30.
b. Scales comparatively small, about 9 in a vertical series between front of dorsal and lateral line, 12 in an oblique

series; outer teeth of upper jaw evidently enlarged; dark spots on scales above lateral line not forming contin-
UOUS BLTIPES; BCAIES Blenretie i mie ittt iiieietinnaitsstssuesinresantsrsenssasronassnenssscrnsannes undulatus
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Wb, Scaleylarger, 7 in a vertical series from front of dorsal to lateral line, 9 or 10 in an oblique series; teeth of outer
series in upper jaw scarcely enlarged; dark spots above lateral line forming continuous stresks nearly ag wide
as interspaces; short vertical bars extending across luteral line; many obligue lines above these; markings
more regular, though less sharply defined, than in M, undulatus.

¢. Second anal spine moderate, 5 in head; eye small, 6 in head; scales b4 .. .. ... .. .oiiiil..L we... Jurnieri, 176

176. Micropogon furnieri (Desmarest). Vermgato; White-mouth Drummer.

Head 3.25; depth 3.7; eye 5.35; snout 3.25; maxillary '3 .2; mandible 2.7; interorbital 3.8; pre-
orbital 4.6; D. x-1, 30; A. 11, 8; pectom& 1.4; ventral 1.9; caudal 1.6; scales 7-51-9. Body elongate,
with a rather long and slender caudal peduncle; back a little elevated, profile from the eye to the
dorsal nearly straight, head not large, snout rather long and blunt; mouth small, low, little oblique,
lower jaw included; teeth small, in 2 band in each jaw; preopercle serrate with 2 enlarged spines at
angle; soft dorsal and anal naked; soft dorsal low, with a l-rowed basal sheath of scales; caudal
double-truncate, its basal half scaly; base of pectoral with a few scales; dorsal spines very slender,
sharp; anal very small.

Color in spirits: Silvery-white, upper half with many oblique bluish bars a little wider than
interspaces, anteriorly extending across lateral line and becoming wider; a dark opercular spot.

This species is close to M. undulatus, and is known from Cuba to Surinam; abundant on coast of
Cuba; recorded by Jordan & Rutter from Jamaica; probably not rare in Porto Rico. Our collection
contains two fine specimens, 7.5 and 10.5 inches long, obtained at San Juan and Arecibo. A good food-
fish, reaching the length of a foot or more.

Umbrina furnieré Desmarest, Premicre Décade Ichth., 22, pl. 2, fig. 3, 1822, Havana.

? Micropogon argenteus Cuvier & Valenciennes, Hist. Nat. Poiss., V, 218, 1880, Surinam.

? Micropogon undulatus, Poey, Fauna Puerto-Riquefia, 325, 1881; Stahl, L. ¢., 77 and 163, 1883.
Micropogon furnieri, Jordan & Evermann, 1. c., 1462, 1898.

Genus 101. UMBRINA Cuvier.

Body moderately elongate; back somewhat arched. Head oblong, with snout thick and protu-
berant; mouth almost horizontal, of moderate gize; preoperculum with its bony margin finely serrate;
lower jaw with a single thickish barbel. Teeth in villiform bands, outermost in upper jaw somewhat
enlarged. Anterior dorsal with about 10 spines; anal fin with 2 spines, second not very small. Caudal
Iunate or truncate. Gillrakers normal, but short. Air-bladder well developed. :

This genus contains a considerable number of species, most of them being American. It agrees
with Secimna in nearly all respects, excepting the presence at the chin of a short, thick barbel. A
similar barbel is found in the genus Menticirrhus, but notwithstanding the fact that all European writers
have confounded Menticirrhus with Umbrina, the two genera are not really very closely related.

«. Dorsal rays only X-1,25? N0 €rossbands?.. ... oo et et aeie e aieaaaaaeaaaa. Uroussonetit

aa. Dorsal rays X~I, 26 to 29; serrze of preopercle slender, not nombly flattened.
b. Body with about 9 dark vertical crossbands, besides narrow undulating streaks along rows of scales; second anal
gpine 2.8 in head; Pectoral 166, . ... oot iie i cci e aaeeeaea. corvides, 177

177. Umbrina coroides Cuvier & Valenciennes.

Head 3.5; depth 3.5; eye 4.25; snout 3.4; maxillary 3; mandible 2.9; interorbital 4; preorbital
4.3; D. x-1, 26; A. 11, 6; pectoral 1.7; ventral 1.7; caudal 1.4; scales 5-48-10. Body rather elongate,
back elevated, anterior profile nearly straight save for a slight convexity opposite eye; ventral outline
nearly straight; caudal peduncle rather long and slender; head small, snout blunt and overhanging
the small inferior mouth; teeth in villiform bands in each jaw; maxillary reaching beyond front of
pupil; chin with a short barbel; snout with pores and clefts; preopercle with 5 teeth; fins small;
caudal truncate, second anal spine much the longer and stronger.

Color in spirits: Light below, light-olivaceous above, a silvery luster everywhere; 9 darker cross-
bars ending about level of pectoral; faint longitudinal stripes of dark following rows of scales; some
dark on dorsal, fins otherwise plain.

This interesting species ranges from southern Florida to the West Indies and Brazil; recorded from
Indian River, Florida (as U. broussonnetit), and Jamaica; not uncommon in Porto Rico; our collection
contains six specimens, 4 to 6 inches long, from Aguadilla, Arroyo, Hucares, and Vieques.

Umbrina coroides Cuvier & Valenciennes, Hist. Nat. Poiss., V, 187, 1830, Brazil; Jordan & Evermann, 1. c., 1466, 1898.
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. Genus 102, MENTICIRRHUS Gill. The Whitings,

Body comparatively elongate, little compressed; head long, subconic, bluntish snout considerably
projecting beyond mouth; mouth small, horizontal, both jaws with bands of villiform teeth, outer
teeth in upper jaw more or less enlarged; chin with a single stoutish barbel; preopercle with its
membranaceous edge serrulate; gillrakersshort and tubercular or obsolete; dorsal spines high, slender,
10 or 11 in number (13'in Cirrimens); second dorsal long and low; caudal fin with lower angle rounded,
upper sharp; anal fin with a single weak spine; no air-bladder. Lower pharyngeals separate, teeth
varying from sharp to very obtuse.

This genus is one of the most strongly marked in the family. It has been confounded by all
European writers with Umbrina, with which it has not very much in common except the presence of
the barbel at the chin. All the species are American, and all bottom fishes. The low, elongate body,
large pectoral, and obsolete air-bladder are all characters related to this peculiarity of habit. The
species are all valued as food-fishes. ’

MENTICIRRHUS:

a. Dorsal spines usually 11; head not terete, depressed, with low snout.

b. Gillrakers obsolete, reduced to tubercular prominences, covered with tceth similar to those on the other gill-
arches, more developed in the young; lower pharyngeals narrow; the teeth villiform or cardiform, all of them
acute or conical, none with rounded heads (molur); teeth in the outer series of upper jaw more or less
enlarged; scales on breast large.

¢, Soft dorsal longer, its rays 1, 23 to 1, 25,

d. Outer teeth of upper jaw decidedly enlarged; dorsal spines not much clevated, the longest usuaily not reaching

front of soft dorsal, 1.5 to 1.66 in head. Coloration, grayish-silvery, the dark markings not pronounced and

often obsolete. -

Dorsal rays X-I, 22 to 24; snout rather shorter and less pointed than in M. americanus, 3.6 in head; mouth
smaller, the maxillary 8 in head. Coloration usually plain, sometimes very dark, otherwise as in Menticirrhus
QMETTCAMS e « s eecasaete et aananeseasaetcaseasetesssnassessnnnssssosenssasensansrsrsnsenonsnnas ees. martinicensis, 178
ee. Dorsal rays X-I, 24 or 25; snout longer, 8.38 in head; maxillary reaching nearly to middle of eye 2.8 to 3 in

head; eye small, 2 in snout; teeth villiform, in broad bands, the outer series of the upper jaw very much
enlarged, larger than in the other species; ventrals short, 1.5 in pectoral; pectoral 1,25 in head; caudal
with the broad rounded lower lobe longer than the acute upper; scales all ctenoid, those of the breuast
larger and regularly placed. Color, grayish-silvery, with obscure darker clouds along the back and sides, these
marks forming dusky bars, running obliquely forward and downward to considerably below the lateral line,
these often obsolete; the bar at the nape saddle-like; lining of gill-cavity dusky; pectoral yellowish, dusky at
tip; an obscure dusky streak along the lower part of side running into lower lobe of caudal ..... . americanus
dd. Outer teeth of upper jaw less enlarged; spinous dorsal elevated, the longest spine reaching past front of soft
dorsal, its length 1.6 in head; coloration strongly markeq, body scarcely silvery; eye small, 2.33 in snout, 2 in
interorbital area, about 7 in head; snout long, bluntish, 3.8 in head; mouth large; maxillary reaching middle
of eye, 2.8 in head; pectoral 1.14 in head. Color dusky-gray above, sometimes blackish, the back and sides
with distinet dark oblique crossbands running downward and forward, the anterior one at the nape extending
downward, meeting the second and thus forming a V-shaped blotch on cach. side; a dark lateral streak
bounding the pale (':olor of the belly, most distinct posteriorl_y and extending on_]ower lobe of caudal; inside
of gill-cavity scarcely dusky; pectoral dark............. et ieeieeimeieataieiasitaareareasanaenan sazxatilis

UMBRULA:

bb. Gillrakers present, very short and rather slender; lower pharyngeals rather broad; some or most of teeth molar,
that is, enlarged, with thickened rounded heads, the molar teeth covering at least anterior portion of bone;
teeth in outer series of upper jaw scarcely larger than the others; scales on breast small............... littoralis

o

178. Menticirrhus martinicensis (Cuvier & Valenciennes). Jewsharp Drummer.

Head 3.8; depth 4; eye 7; snout 8.7; maxillary 3; mandible 2.8; interorbital 4.2; preorbital 5.3;
D. x-1, 24; A. 1, 7; pectoral 1.4; ventral 2.2; caudal 1.6; scales 6-54-12. Body quite elongate, back
congiderably elevated, ventral outline nearly straight; head small, conical, upper profile gently convex;
mouth not large, inferior, maxillary reaching past middle of eye; outer teeth of upper jaw considerably
enlarged; snout projecting beyond mouth; gpinous dorsal small, spines slender and pointed, but not
sharp; soft dorsal very low; anal very small; pectoral large; caudal with an emargination in upper lobe,
lower lobe the longer; lateral line almost straight except at ends, parallel with outline of back.

Coloration usually plain, sometimes very dark; back and sides usnally with oblique dusky bars,
Our specimens are pale below, darker ahove, and show few definite markings; there are faint oblique
dark lines following rows of scales; tip of pectoral and ventrals and edge of anal nearly black.
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Known from the West Indies to Patagonia; very common on the Brazilian coast, where it replaces
the closely related M. americanus, from which it is not well separated; recorded from Jamaica, Mar-
tinique, and Rio Janeiro, and obtained by us in the San Juan market and at Palo Seco, Porto Rico,
“where it i3 probably not rare. It is a fair food-fish.

Umbrina martinicensis Cuvier & Valenciennes, Hist. Nat. Poiss., V, 186, 1830, Martinique.
Umbrina gracilis Cuvier & Valenciennes, Hist. Nat. Poiss., V, 189, 1830, Brazil.

Umbrina arenaia Cuvier & Valenciennes, Hist. Nat, Poiss., V, 190, 1830, Brazil.

Umbrina januaria Steindachner, Ichth. Beitr., V, 122, 1876, Rio Janeiro.

Menticirrhus martinicensis, Jordan & Evermann,l, ¢., 1473, 1898,

Genus 103. EQUES Bloch. Ribbon-fishes.

Body oblong, compressed, back much elevated anteriorly, rapidly tapering to narrow caundal
peduncle; mouth small, lower jaw included; preorbital wide; snout with slits and pores well developed;
teeth all villiform, in broad bands, outer scarcely enlarged; preopercle with a fringed border and
no bony serrze; scales small, irregular, with smaller ones intermixed, extending on soft fins; gillrakers
few, short, and slender; dorsal fin very long, of 9 to 15 close-set spines and 36 to 55 soft rays; anterior
interneurals closely wedged in behind occiput; anal small, its spine small; caudal rhombic; pyloric
ceeca few; vertebrae 10-+15=25.

This genus is one of the most remarkable in the family in respect to form as well as to the
coloration of its species.

a. Dorsal rays X to XII-1, 36 to 46, first 4 to 6 of the interneurals wedged in between neurals of second and third
vertebra.

b. Profile steep, but not vertical; distance from snout to first dorsal spine about equal to depth of body.

c. Dorsal spines little elevated, not nearly as long as head; back arched; dorsal with, 88 to 41 soft rays; color variously
dusky or gray, with at least traces of about 7 lengthwise streaks; depth 2.6 to 2.75 in length ... acuminatus, 179

cc. Dorsal spines elevated, longest 2.75 in length of body; soft parts of vertical fing with white spots; body robust, back
much compressed, general form much asin Eques acuminatus, but caudal peduncle deeper and more compressed;
pectoral and ventral short and equal, 1.14 in head. Color, dark-brown, & light bar in front of eye extending
around chin, a second pale bar extending around head immediately behind eyes, a third extending from in
front of dorsal over base of pectoral; a light bar along base of soft dorsal; a light bar extending from behind
elevated portion of spinous dorsal downward, dividing into two, the branches running straight back, upper
branch to beginning of last fourth of soft dorsal, lower branch io base of caudal; 2 or 8light, undulating
longitudinal bars below these; fing all dark brown, vertieal fing with many whitish stellate spots. Head 3.75 in
length; depth 8. D. XI OF XII-T, 46. oo emoitmeaiaeaaaeenriesamaeneeraseoareasanannsasmnorsoaanacnnns punctatus

bb. Profile very steep. Body deepest below first dorsal spine, thence rapidly tapering to narrow caudal peduncle.
Color, olivaceous, 3 dark-brown longitudinal bands along side, middle one from eye backward reaching tips of

middle cauAAl TaYS. D XoT, 87, i ittt et et ie it e e m e ettt an e ae e ae e aeaaaans pulcher
aa. Dorsal rays X1v or Xv-I, 53; about 9 interncurals wedged in between neurals of second and third vertebre; pro-
file almost vertical; body highly variegated, with ribbon-like oblique bands........................ lanceolatus

179. Eques acuminatus (Bloch & Schneider). ‘“‘Berdugo’ or *Bergudo.”’

Head 8.1; depth 2.8; eye 3.8; snout 4.1; maxillary 2.6; mandible 2.4; interorbital 4.2; preorbital
5.2; D. x-1, 39; A. 1, 7; pectoral 1.5; ventral 1.5; scales about 50. Body elongate, compressed
posteriorly, back much elevated, ventral outline nearly straight; anterior profile straight from front
of dorsal to upper part of blunt snout; mouth moderate, low, maxillary reaching middle of eye, lower
jaw included; teeth in bands, outer row in upper jaw enlarged; soft fing all more or less sealy; gill--
rakers short, not pointed, 64 8.

Color in spirits: Everywhere dark brown, with pale longitudinal stripes, as follows: two from
region of nape nearly confluent at middle of soft dorsal; one from a little above eye'to last rays of soft
dorsal; one from upper edge of eye to upper edge of caudal peduncle; two from near base of pectoral
to base of caudal, the upper of these extending faintly across head to eye.

This species ranges from South Carolina to Brazil; it has been recorded from Key West, Tortugas,
and Jamaica, and was obtained by us at Arroyo, Porto Rico, from which place we have two specimens,
each 6 inches long. Valued as food.

Grammisies acuminatus Bloch & Schneider, Syst. Ichth., 184, 1801, no locality; after Seba.

Eques lineatus Cuvier & Valenciennes, Hist. Nat. Poiss., V, 169, 1830, Brazil,
Eques acuminatus, Jordan & Evermann, 1. ¢., 1487, 1898,
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Family I. POMACENTRIDZ. The Demoiselles.

Body short, deep, compressed, covered with ctenoid scales of varying size; lateral line wanting
posteriorly; mouth small, usually with rather strong teeth, either conic or incisor-like; vomer and
palatines toothless; nostril single on each side, nearly round; preopercle with its posterior edge largely
free, serrate or entire; preorbital sheathing the small maxillary; dorsal fin single, with numerous
strong spines, spinous portion longer than soft, which is similar to soft anal, both fins scaly at base; anal
spines 2; ventral fins thoracic, 1, 5, anterior rays longest, usually filamentous; a scaly appendage at base
of ventral. Lower pharyngeals fully united; branchiostegals 5 to 7; gills 3.5, slit behind last gill very
small or obsolete; gillrakers rather long and slender; no labyrinthiform appendage; air-bladder and
pseudobranchise present; pyloric ceeca 2 or 3; gill-membranes free from isthmus., Vertebree 12-4-14=26.

Fishes of tropical seas, similar in mode of life to the Chatodontide, feeding on small marine
animals and plants in the coral reefs. Genera 15; species about 180, most of them too small to be used
ag food. They are very active in life and the coloration is usually brilliant, sometimes changing much
with age. The family shows strong affinities with the Labride in its gill-structures and pharyngeals.
In other respects it approaches the Kyphosidz, while the unique character of the simple nostril is
shared with the Cichlids only, from ancestors of which group the Pomacentrids are probably descended.

1. Scales large, 25 to 40 in lengthwise series.
POMACENTRINE:

a. Teeth fixed, conical or incisor-like, covering nearly whole free edge of each jaw; carnivorous species.

b. Teeth conical, in two to four series, outer enlarged and bluntish; preopercle entire; scales large; body oblong, depth
2.5 to 1.83 in length; lateral line wantingon tail..........cooiiiiiiiiiiiiiaa, e eeeerisseaneraeeiearane CHROMIS

bb. Teeth more or less flattened or incisor-like, in one or two series.

e. Preopercle, and usually preorbital also, sharply serrate.

d. Teeth entire, strictly uniserial in each jaw; preorbital not very deep, its edge not notched; snout scaly; lower jaw

7 < MY EUPOMACENTRUS, 104
cc. Preopercle and preorbital strictly entire; snout naked.
€. Teeth emarginate Or Y-shaped. ... oviin it iiiiit it ce it it cieattattacrenasaracansonsocsanacanen ABUDEFDUF, 105
MICROSPATHODONTINE;

aa. Teeth movable, incisor-like, in one row on front of each jaw; lower jaw weak, with teeth along its front only;
preopercle and preorbital entire; snout scaled almost to lips; preorbital notched behind nostril; lower limb of
preopercle scaled; soft dorsal and anal elevated; caudal deeply forked; soft anal rather long, of 14 or 15 rays;
DEIDIVOIOUS BPECIES. « - etne i eretan s eaeetaaracassenasiesaraesoteaseassasessassonnsonseones MICROSPATHODON

Genus 104, EUPOMACENTRUS Bleeker. Pescados Azules.

Body ovate, deep, and compressed, profile steep, usually rounded. Head moderate, nearly as
deep aslong, snout scaly, lower jaw naked. Mouth quite small, terminal, jaws equal; each jaw armed
with a single close-set series of compressed, immovable teeth, which are truncate at tip. Gillrakers
long; preopercle more or less serrate; preorbital serrate. Scales large, strongly ctenoid, lateral line
running parallel with back to near end of dorsal fin, at which point it ceases. Dorsal fin continuous,
with 12 or 13 low stout spines; membrane of spinous dorsal usually not deeply incised nor lobed;
soft part more or less clevated, its last rays gradually shortened; lower limb of preopercle usually more
or less scaly; preorbital narrow, without deep notch; anal fin similar to soft dorsal, with 2 spines, of
which the second is much the larger; soft rays 12 to 16; dorsal spines with a sheath of large scales,
membranes of both dorsal and anal covered high up with small scales; caudal fin more or less forked,
lobes rounded; lower pharyngeals triangular; branchiostegals b or 6.

Species numerous in the tropical seas, chiefly American, and extremely variable in form and
color, the brilliant coloration apparently dependent on surroundings. The species are little known
and the classification of those found in the West Indies is not wholly satisfactory.

a. Upper anterior profile of head arched. .
b. Depth of body moderate, 1.75 to 2.25 in length, without caudal.
. Lower posterior half of body dark, like anterior half; caudal fin mostly dusky.
. Pectoral fin not edged with white.
. Depth of body 1.75 in length of body (without caudal); side with faint cross-streaks............oianieenenn. adustus
., Depth of body 2 to 2.25 in length.
, Opercle without distinet dark spot; caudal not tipped with orange.
. Anal without distinct blue spot in its posterior axil, except in young.
. Head with few if any small accessory scales.
. Base of pectoral without black spot or with but one Juscus, 180
Base of pectoral with two DIACK BPOS. ... vieeii i it iiiie i iaiiet ettt e s aas dienceeus

PR Nl s
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gg. Anal with a bluish spot at base of 1ast ray; head and fins much spotted with blue..........ooooiiaiii.. analis, 181

Jff- Opercle with a distinct dark spot above; pectoral with a dark spot; tips of all finsorange................ otophorus

cc. Lower posterior half of body unlike anterior part, being more or less abruptly bright-yellow; caudal fin bright-
yellow; usually a blue spot at base of last ray of anal,

4. Region below lateral line with many blue 8PotS. - ... .oooiiii ittt ieiaaaaeannns lewcostictus, 182
4j. Region below lateral line with few blue gpots or none.

k. Back with two round dusky spotson each sIAe. . ... .o .ol it it i aiirr et e caana. Jlaviventer
bb. Depth of body about 2.75 in length; posterior half of body yellowish; fins with more or less yellowish..... partitus
aa. Upper anterior profile of head straight, not arched; body and fins mostly dusky, with pale spots........ planifrons:

180. Eupomacentrus fuscus (Cuvier & Valenciennes). Brown Cockeye Pilot; Maria Molle

(PLATE 27.) )

Head 3.5; depth 2.5; eye 3.4; snout 3.5; maxillary 3; D.xir, 15; A. 11, 13; scales 2-28-9. Body
compressed, anterior profile steep and evenly convex; dorsal and ventral outlines similar; mouth
moderate, little oblique; maxillary reaching anterior border of orbit; jaws equal; teeth in a single series
in each jaw, incisor-like, and closely placed; preopercle and preorbital serrate; gillrakers small, weak;
gcales large, ctenoid, reduced in size on head; snout, opercles, and cheek scaled; lateral line concurrent
with back to below middle of soft dorsal, where it ceases. Fins rather large; longest dorsal spine about
2 in head, dorsal rays elevated, longest 1.2 in head; second anal spine 2 in head; soft anal similar to
soft dorsal; caudal forked, lobes equal, about 1 in head; pectoral rather long, reaching vent; ventrals
long and pointed, passing vent.

~ Color, dark-blue above, lighter on the sides and under parts; side of head and body with some
yellowish, under parts with purple tinge; in some specimens the general color is dark-brown or nearly
black; edges of scales dark, forming narrow dark vertical bands, but in most specimens these are
entirely absent; dorsal and anal fins dark-bluish or olivaceous at base, the margin brighter blue; caudal
dusky or pale, usually with some yellow at base; pectoral and ventrals greenish-olivaceous, no black
spot at base of pectoral, no dorsal ocellus and no white spot at base of last anal ray; no bluish or whitish
spots on head or body.

This species may be distinct from F. analis, or the latter may be simply an individual color varia-
tion from the typical form. The specimens which we refer to E. fuscus were obtained by us at
San Juan, Aguadilla, and Ponce, and by Mr. Gray at San Geronimo.

Found in the West Indies south to Brazil and north to Key West. The least common of the three
species of Fupomacenirus which we recognize from Porto Rico.

Pomacentrus fuscus Cuvier & Valenciennes, Hist. Nat. Poiss., V, 432, 1830, Brazil.
Pomacentrus variabilis Castelnau, Anim. Nouv. ou Rares, Poiss., 9, pl. 3, fig. 3, 1855, Bahia.

P trug alrocy 8 Poey, Memorias, 1T, 190, 1860, Havana,
Eupomacentrus fuscus, Jordan & Evermann, 1. ¢., 1552, 1898,

181. Eupomacentrus analis (Poey).

Head 3.2 to 3.5; depth 2 to 2.4; snout 3.2 to 3.5; eye 3.2 to 8.5; maxillary 3.2 to 8.75; mandible
3.75 to 4.25; interorbital 3.25 to 3.66; preorbital 7; scales 3-28-8; D. xm, 15; A. 11, 13, Body rather
deep, strongly compressed, anterior profile steep and evenly convex; interorbital area strongly convex;
eye usually a little greater than snout; mouth small, slightly oblique, jaws equal; teeth in single series,
incisor-like and close-set; maxillary scarcely reaching vertical of anterior part of orbit; gillrakers
- glender, weak, and short, length less than diameter of pupil; preopercle strongly serrate; preorbital
also serrate, but less distinctly so; scales large, firm, and strongly ctenoid; lateral line beginning at the
upper edge of opercular opening running parallel with dorsal outline to beneath middle of base of
soft dorsal, where it abruptly terminates; top of head and snout densely scaled, scales smaller than on
side; opercle and preopercle scaled; chin naked; bases of dorsal and anal fing densely scaled; mem-
branes of caudal fin covered with very small scales; dorsal spines strong and sharp, length of longest
1.8 to 2 in head; soft dorsal with its middle rays elevated, their length 1.2 to 1.4 in head; first anal
spine very short, second much longer and stronger, its length 2 in head; soft anal similar to soft dorsal,
its longest rays about 1.25 in head; pectoral broad, short, scarcely reaching vent, length about 1.2 in
head; ventral longer, tips of outer rays passing vent, about equal to length of head; caudal forked,
upper lobe the longer, usually somewhat longer than head.

Color in life very variable; back and upper part of side usually dark-blue or bluish, becoming
somewhat paler on lower part of side and belly; head dark-blue; sometimes body is a dark brown, with
scarcely any trace of blue; in other specimens the color is a sooty blue-black in life, under parts
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&carcely paler; scales on anterior part of side sometimes with a long conspicuous bronze-olive spot;
head, side, and bases of vertical fins usually with small sky-blue spots, these spots frequently in life
inclining to black, in alcohol becoming at first more intense blue and later fading to white; the abun-
dance of these spots varies greatly; in larger individuals, from 3 to 4 inches in length, the spots are
greatly reduced in number, sometimes almost wholly absent; more abundant in individuals 2.5 inches
or under in length, sometimes profusely so. Spots on anterior part of head sometimes take the shape
of narrow lines or oblong blotches; a large blue blotch at bases of upper pectoral rays, becoming black
in alcohol; a large black blotch on middle of anterior dorsal rays, sometimes quite round and surrounded
by a narrow blue border; a small blue spot, fading to white in alcohol, near base of last anal rays,
Seventeen specimens, varying from 3 to 8.5 inches in length, collected at Ponce, February 1, were
quite uniform in coloration; they each show a few white spots, some very faintly, on side and
occasionally at base of anal; none noticeable on head or fins; a white spot present in every case on last
anal ray at base; a single black spot at base of upper pectoral rays; dorsal ocellus showing distinctly
on only three or four specimens; caudal usually pale, yellowish on two specimens. Seven specimens, 3
to 4 inchesin length, collected at Culebra Island, February 11, were each profusely covered with pale-blue
or whitish spots, most abundant on head, dorsal, and base of caudal and anal; spot at base of last anal
ray always present; black spot at base of pectoral sometimes obscure; dorsal ocellus usually present;
caudal pale or yellowish on three or four of the specimens. Nineteen specimens, somewhat smaller,
collected at Fajardo, February 17, closely resemble the Culebra specimens; some of them, however,
resemble more closely specimens from Ponce in the less numerous spots; the bluish-white spot at
base of last anal ray is always present, and most of the specimens show the dorsal ocellus. Twenty
other specimens from Fajardo, collected on same date and of smaller size, are much more profusely
spotted; the dorsal ocellus is more distinet and the caudal fin more yellowish; the lower part of sides
and the belly are paler. These specimens show a near approach to . leucostictus.. Four specimens
from Mayaguez, each about 2.5 inches long, are profusely spotted like those from Culebra and
Fajardo, but the general color is much darker; white spot on anal and black one on base of pectoral
present; the dorsal ocellus is fairly distinet. Eleven specimens from Puerto Real, each 3.5 inches long,
resemble closely those from Ponce in having but few spots; white spot on anal and black blotch at

- base of pectoral both present; dorsal ocellus evident in only six of eleven specimens; caudal peduncle

and fin usually yellowish. Three small specimens from Hucares are profusely covered with small
blue specks and agree with those from Culebra.

In our collections from Porto Rico we have what we provisionally identify as three species of
Idupomacentrus, namely, E. fuscus, E. analis, and E. leucosticlus; but we are not at all sure that all three
of these should not be united under one species—E. fuscus. The color variations and intergradations
are most perplexing. In the field, fresh specimens sometimes show a most diverse coloration, but
when brought into the laboratory these differences, to a very large extent, disappear. In life the
caudal peduncle, caudal fin, and under parts are inclined to be more decidedly yellow than in aleoholic
specimens, but this is not always true. In some instances, as, for example, the majority of specimens
obtained at Ponce and Fajardo, the under parts are scarcely less dark than the upper. As a general
rule the younger individuals are more profusely covered with brilliant sky-blue spots than are the
older ones. As already stated, these spots appear in life as black or very dark-blue, but in alcohol
they invariably fade first to sky-blue and finally to white or bluish-white; the spot near the base of
last anal ray is usually bluish-white in life, fading to white in spirits.

The blotch on base of pectoral is sometimes bluish, but usually black. Some of the spots on
anterior part of head are oblong or linear; the blotch on anterior soft rays of soft dorsal is usually black
and irregular in form, though frequently it is beautifully ocellated, the border being a narrow line of
bright sky-blue; this ocellus is always present in young examples, but frequently disappears in those
of larger size. Except in a very few specimens, which we refer to . fuscus, the spot near the base of
the last anal ray is always present; except on certain specimens, which we refer to E. leucostictus, and
whose colors agree closely with plate 28, there is no sharp contrast between the color of the upper .
and the lower parts, but where there is any difference at all it is through the gradual change from
the dark of the back to the lighter of the ventral parts; except for the constant presence of the spot
upon the anal fin, the specimens which we refer to E. analis would agree equally well with the
prescriptions of E. fuscus; but as we have found no specimens without the anal spot, it seems best at
present to regard the two forms as distinet. To ascertain the true relations of these species careful

field studles in many different localities in the West Indies are necessary.
F. C. B. 1900—15
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This species attains a length of 8 to 4 inches. Its proportional measurements are quite constant,
as may be seen from the appended table:

Comparative measurements of 88 specimens of Tupomacenirus analis.
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1Broken,

West Indies north to Key West; hitherto regarded ag only from Havana and Key West. Ninety
per cent of the specimens of this genus obtained by us are referred to this species. Specimens were
obtained at San Juan, Aguadilla, Mayaguez, Puerto Real, Guanica, Ponce, Hucares, Fajardo, and Cule-
bra; it was exceedingly abundant at Culebra, Fajardo, and Ponce about the coral reefs and around
the little islets, every haul of the seine securing several. At Fajardo they were particularly common
among the algz on the west side of the small keys off the Playa. ’

Pomacentrus dnalis Poey, Synepsis, 327, 1867, Havana.
Eupomacentrus analis, Jorden & Evermann, 1. c¢., 1554, 1898,

182. Eupomacentrus leucostictus (Miiller & Troschel). Beaw Gregory; Cockeye Pilot; Black Pilot.
(PLATE 28.)

Head 3.5; depth 2; eye 8; snout 3.75; maxillary 3.75; interorbital 3.75; preorbital 6.5; D. x11, 15;
A. 11, 13; scales 2-29-10. Body compressed; dorsal’and ventral outlines similar; profile convex, but
Jess steep than in E. fuscus or E. analis. Mouth moderate, maxillary reaching anterior part of orbit;
jaws equal; teeth in a single hand in each jaw, incisor-like and close-set. Preopercle and preorbital
distinetly serrate; scales large, firm, strongly ctenoid, reduced in size on head; snout and sides of head
completely scaled; lateral line beginning at upper end of gill-opening, arched, gradually approaching
dorsal outline as it proceeds backward, ceasing under middle dorsal rays; fins moderate; longest dorsal
spines nearly 2 in head; middle rays of soft dorsal elevated, about 1.4 in head; second anal spine long,
strong, and gently curved, 2 in head; soft anal similar to soft dorsal, the rays somewhat longer; caudal
forked, lobes about equal, upper sometimes slightly the longer; pectoral short, scarcely reaching vent;
ventral short, reaching scarcely past vent. -
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Color: Top of head and back rich dark-blue, sides and under parts abruptly lemon-yellow, this
yellow extending over side of head, entire side of body below lateral line and to some extent above it,
and entire caudal peduncle and caudal fin; side of head and anterior part of body as well as top of
head and dorsal region with numerous small pale-blue spots; similar spots on spinous dorsal and
anterior soft dorsal rays, as well as a few on anal fin; a large black blotch on middle anterior dorsal
rays, not ocellated. Posterior half of dorsal and anal yellow like caudal; pectoral pale-yellow; pale-blue
Spot near base of last anal ray; a small black blotch at base of pectoral. In life the pale-blue spots on
top of head and upper part of side appear white by contrast with the darker-blue ground-color, those
on side of body and head appearing bluer. Along the lateral line are sometimes present a few small,

- oblong dark spots. The coloration of this species is extremely variable; usually the colors are about as
given above, but some specimens showed a gradual encroachment of the blue of the back upon the
yellow of the sides, thereby approaching the gencral color-pattern of what we have called E. analis.

The extreme forms of this species and of E. unalis are remarkably different and one would not
hesitate to regard them as entirely different species, but individuals taken from different places and of
various sizes, show very perplexing variations. It has, however, been impossible to show that these
variations present actual intergradation, and for that reason we prefer, for the present, to recognize
thé species as distinct. .

Found in the West Indies north to southern Florida. In Porto Rico we obtained specimens at
San Juan, Puerto Real, Culebra, and Guanica. While fairly common, it is apparently much less
abundant than E. analis.

Pomacentrus leucostictus Miiller & Troschel, in Schomburgk’s Exc. Barbados, 674, 1848, Barbados.
Pomacentrus caudalis Poey, Synopsis, 828, 1867, Havana,

Pomacentrus zanthurus Poey, Memorias, 11, 190, 1860, Havana.

Po trus dorsopunicans Poey, Synopsis, 828, 1867, Havana.

Eupomacentrus leucostictus, Jordan & Evermann, 1. ¢., 155, 1898,

Genus 105. ABUDEFDUF Forskdl. Pintados.

" Body deep, compressed, covered with large ctenoid scales; snout without scales; preopercle and
Preorbital entire, lower limb of preopercle scaleless; 3 to 4 rows of scales between lateral line and
dorsal; teeth compressed, fixed, more or less distinctly emarginate, in one series in each jaw, those below
occupying most of free edge of jaw; jaws subequal. Dorsal usually with 13 spines, the last slightly
shorter than median ones; branchiostegals 5 or 6; pyloric caeca 3. Lower pharyngeals triangular.

Species numerous, often brightly colored, about coral reefs in the tropical seas. We exclude
from this genus all the species formerly referred to Glyphidodon, in which the teeth are in more than
one series, and also those in which the snout is scaly or the lower pharyngeals not triangular. For
these forms different generic names, Hemiglyphidodon, Amblyglyphidodon, Glyphidodontops, ete., have
been defined by Bleeker. The genus Stegastes Jenyns (imbricatus) is also very close to Abudqfduf, but
it seems to have entire teeth, and the snout and fins are densely scaly The genus Nexilarius i less
closely related to Abudefduf. .

GLYPHISODON:

a. Preopercle entire.
b. Preorbital very narrow, its least breadth less than pupil,even in adult; anterior profile of head nearly straight,
snout rather acute; dorsal spines 13; anal with about 12 soft rays.
¢. Scales about 4-30-11; green, with about 6 dark-blue or blackish crossbands; depth 1,76 to 2 in length; anal rays
0 TR saxaltilis, 183
Evscuistopus:
bb. Preorbital broad, its least breadth not less than diameter of pupil, greater than pupil in adult; anterior profile of
head more or lessarched, snout low and blunt, projecting beyond the small mouth; anal rays 11, 10; coloration dull,
d. Dorsal spines 13; scales 27 or 28,
e. Color in adult brownish, with green dots not distinctly banded; tecth smaller, 5% on each side.......... analogus
dd. Dorsal spines 12; body with 5 dark crossbands, fainter than in 4. sazatilis; scalesabout25................... taurus
aa. Preopercle sanid to be coarsely serrate; dorsal spines 13; seales very large, 25; body with dark croqsbands ..... rudis

183. Abudefduf saxatilis (Linnwmus). Cockeye Pilot; Demoiselle; * Chirivita’’; ‘ Pintado.”’

* Head 3.2; depth 1.8; eye 3.2; snout 3.5; interorbital 2.7; D. xui, 13; A, 11, 12; pectoral 0.9;
ventral 1.0; caudal 0.8; scales 5-28-11.
Color in spirits: Chiefly silvery, somewhat darker above, top of head brown; side with five vertical
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brown bars, largest as wide as eye, first from front of dorsal to base of pectoral, second downward
from fourth, fifth, and sixth spines, third from ninth and tenth spines toward vent, fourth from last
spines to middle of anal, fifth from soft dorsal across peduncle upon anal; sometimes a faint sixth bar
upon base of caudal; first four not reaching belly; axil dark, front of base of pectoral black. Sialler
individuals (2 inches and less) have, in spirits, ground-color nearly everywhere uniform light-brown,
made up of small punctulations. In life the color is not much different; the interspaces are brassy-
yellow, fading to white on side; head and fins pale-bluish.

This species, which reaches a length of 6 inches, is found in tropical America on both coasts;
abundant in tide-pools and about coral reefs from Guaymas to Peru and Florida to Uruguay, but
much less abundant than the species of Fupomacentrus. It is common about Porto Rico, but difficult
to capture, as it is found chiefly where nets can not be used to advantage. We have specimens, from
0.75 to 5.5 inches, from San Juan, Puerto Real, and Culebra. '

Chzlodon cauda bifurca, fasciis S. albis, Linnaeus, Mus, Adolph, Frederiei, T, 64, * Indin.”

Chatodon saxatilis Linnsus, Syst. Nat., ed. X, 276,1758; after Mus. AQ, Fr.

Chatodon mauritii Bloch, Ichthyol., ITI, 213, pl. 109,1785, Brazil; on a bad drawing by Irince Maurice
Chatodon marginatus Bloch, Ichthyol., IT1, 98, pl. 207, 1787, Martinique; on a drawing by I'lumier,
Glyphisodon moucharra Lacépéde, Hist, Nat. Poiss., IV, 542, 1803, Brazil, cte.: after various authors,
Chatodon sargoides Lacépéde, Hist. Nat. Poiss., I'V, 458, 1803, Martinique; on a drawing by Plumier.
Glyphidodon troschelii Gill, Proe, Ac. Nat. Sci. Phila. 1862, 150, Cape 8an Lucas.

Glyphidodon saxatilis Pocy, Fauna Puerto-Riqueiia, 336,1881; Stahl,l.c.77 and 164,1883.

Abudefduf saxatilis, Jordan & Evermann, 1. c., 1561,1898,

F1a. 64.—Abudofduf saxatilis,

Famiiy LI. LABRIDAZ. The Wrasse-fishes.

Body oblong or clongate, covered with cycloid scales; lateral line well developed, continuous or
interrupted, often angularly bent. Mouth moderate, terminal; premaxillaries protractile; maxillaries
without supplemental bone, slipping under the membranaceous edge of preorbital; anterior teeth in jaws
usually very strong and canine-like; teeth of jaws separate or soldered together at base, not forming a
continuous plate; no teeth on vomer or palatines; lower pharyngeals completely united into one bone,
without median suture, this bone T-shaped or Y-shaped, its teeth conical or tubercular. Lips thick,
longitudinally plicate. Nostrils round, with 2 openings on each side. Dorsal fin continuous, spinous
part usually long, its spines rather slender, 3 to 20 in number; anal similar to soft dorsal, with 2 to
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6 spines. Ventrals thoracic, 1, 5, inserted below pectorals. Branchiostegals 5 or 6; pseudobranchise
well developed; gills 8.5, slit behind last arch small or obsolete; gill-membranes somewhat connected,
sometimes joined to narrow isthmus. Air-bladder present; no pyloric caxea.

This family comprises 60 genera and 450 species, chiefly of the tropical seas, living among rocks
or kelp, many of them brilliantly colored and some valued as food-fish. Most of them feed upon
mollusks, the dentition being adapted for crushing shells. As in most other large groups there is con-
siderable difference of opinion as to the characters which should be used in dividing the Labroids into
genera. The tendency with all recent writers has been toward a rather minute subdivision. The
numbers of vertebrse seem to us to yield characters of the highest importance. Other characters not
to be neglected can be drawn from the size of the scales, the numbers of the dorsal spines, and the
dentition. The degree of squamation of the head seems to us to have an importance lower than that
attributed to it by Bleeker and Giinther, but it may be used for generic subdivision.

a. Dorsal spines 8 or more, usually well distinguished from soft rays; anal spines 2 to 6.
b. Vertebre and dorsal spines not in greatly increased numbers; vertebrse 22 to 29; dorsal spines 8 to 13; n.nal spines
2 or 3; species of tropical or subtropical seas.
¢, Vertebree 27 to 29 (so far as known); dorsal spines usually 12 (11 to 14); sides of head more or less sealy; preopercle
serrulate or entire.
HARPINE:
d. Anterior canines strong; lower pharyngeals large, with large, tubercular teeth; spinous dorsal not enveloped in
scales; lower jaw naked; species mostly of large size and bright coloration, inhabiting semitropical seas.
e. Dorsal spines about 14, the 3 or 4 anterior falcate, produced in long streamers; body deep and compressed, anterior
profile steep; teeth uniserial; no posterior canine; cheek and operecles scaly; bases of soft dorsal and anal
scaly; soft parts of vertical fins produced; scales moderate (40).....coveviuiiirmcuciinnnanas LACHNOLAIMUS, 106
ee. Dorsal gpines 11 or 12 (rarely 13), none of them produced in filaments; cheek and opercles scaly; body oblong;
back not greatly elevated.
/. Boft dorsal and anal each with a scaly sheath at base; scales large (about 82); posterior canine present; soft dorsal
and anal clevated, produced behind. ..o veiimmirniiiiaiiiiiiiiiiirertcr e arcetasisaasrcacreneaeanny HARPE
. Boft dorsal and anal without sheath of scales; preopercle serrulate (at least in young); soft dorsal and anal more or
less faleatc.
g. Scales large, about 80; lower limb of preopercle scaly; posterior canine present; anterior canines % ...... DECODON
JLEPTICINZE:

dd. Anterior teeth small, bluntish, not canine-like; no posterior canine; mouth very small, terminal; snout short and
blunt; dorsal and anal enveloped in scales, except produced tips of both fins; caudal deeply forked; dorsil
spines almost hidden by series of scales; head everywhere closely scaled, except on lips and snout; scales of
body large; preopercle serrulate; gillrakers slender, short; pectoral faleate; lower pharyngeals very small;
Y-shaped, their teeth small, very blunt, and coalescent; vertebrs 10 + 17=27; dorsal spines, 12..... CLEPTICUS

ce. Vertebree 23 to 26; dorsal spines 8 or 9; anterior canines strong, 2 to 4 on each side in each jaw; head mostly naked;
preopercle entire. Species of the Tropics, mostly of small size and bright coloration.

JULIDINE:
k. Lateral line complete and continuous.
{. Snout not tubiform; preopercle entire; teeth uniserial, none chisel-shaped.
J. Cheeks and opercles naked.

k. Scales large, 26 to 80 in lateral line; anal spines 2 or 8.
1. Dorsal spines 9; dorsal enlarged, without scaly sheath; scales of breast not enlarged.
m. Anterior canines all normal in position; lower pharyngeals T-shaped, with numerous teeth; anal spines 3.
n. Posterior canine well developed on both sides; dorsal spines pungent; anterior caniies % Geereeenenaeans IrIDIO, 107
I, Dorsal spines 8; no posterior canines; anterior canines %, normal in posmon a low sheath of scales at base of
dorsal; dorsal spines pungent; anal 8pines 8, NeVEr 2...ueuieiieiimnaracaiaaeieciinrernnncsscnnas CHLORICHTHYS
XYRICHTHYINX:

hh. Lateral line interrupted posteriorly, beginning ngam on level of axis of body, on caudal peduncle; scales large, 20
to 80 in lateral line; dorsal spines 9; anal spines 3; anterior cnnines
o. Posferior canine present; snout slender, anterior profile not convex; check and opercles scaly; dorsal spines
pungent, the three anterior longer and with filamentous appendages; dorsal and anal with a scaly sheath; scales
very large ..... Nmmaacaemececstoce-iassocusssssesasiaennsantoncanaataacnassasacstanan aeeeanaanne DORATONOTUS, 108
0o. Posterior canine none; anterior profile more or less convex; head naked, except usually a few scales below eye;
body more or less strongly compressed; ventrals thoracic, inserted below the pectorals.
p. Scales very large,about 20 In lateral line, which is placed on first row of Jarge scales below dorsal sheath; anterior
dorsal spines not detached; head not trenchant above ... .oceeiaivmeeraaiaiiiniiiiiiiiiiiiiaas ... XYRULA
pp. Senles large, about 26 in lateral line, which is placed on second row of large scales below dorsal sheath,
q. First two dorsal spines joined by membrane to the others and inserted nearly above base of pectoral.
. Upper anterior profile of head not trenchant, curve of head not parabolic; eheek not very deep... NOVACULICHTHYS
rr. Upper anterior profile of the head sharply trenchant, its curve parabolic; cheek very deep, eye near upper
PLOfLE covennennt ittt ittt cesteneanan Ceesessecersiesstianacreresenasses. XYRICHTHYS
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Genus 106, LACHNOLAIMUS Cuvier & Valenciennes,

Body strongly compressed, back sharp and elevated, profile long and steep.  Snout sharp; mouth
low, horizontal, jaws narrow; premaxillary slipping under membranaceous edge of the very broad
preorbital, which is twice depth of eye. Teeth in front prominent, canine-like, in a single series; no
posterior canines. Cheek and opercles with imbricate scales;-scales of moderate size, thin, adherent;
lateral line complete. Dorsal with 14 spines, first 3 strong, falcate, produced in long streamers in
adult, membranes between thege spines very low, filamentous tips longer than head; other spines all
low, gradually shorter to the eleventh; second dorsal and anal much produced; caudal Jobes falcate;
third anal spine strong; pectoral and ventrals short.

Thig genus contains a single species, a large, showy fish of tropical America, remarkable for the
long, streamer-like filaments on the dorsal spines,

F16. 65,—Lachnolad imus,

184. Lachnolaimus maximus (Walbaum). ‘“Capitan’’; Perro Perro; Hog-fish.

Head 3; depth 2.2; eye 5.4; snout 2.4; magxillary 2.1; mandible 2; interorbital 4.1; preorbital 4.4;
D. x1v, 11; A. 111, 10; pectoral 1.6; ventral 1.6; caudal 1; scales 8-38-14. Body deep and compresged,
back elevated, anterior profile long and steep, nearly straight, slightly concave before eye; scales rather
large and thin; premaxillaries very protractile; 4 strong canines in front of upper jaw, 1 pair in front of
lower with 2 smaller conical teeth between them; sides of jaws with small, uniserial, bluntly conical
teeth; first 3 dorsal spines produced in long filaments, reaching to end of fin, rest of spines low; soft
dorsal with anterior rays somewhat elevated, nearly as long as head; caudal deeply lunate.

Color in life, brick-red, scales edged with reddish-yellow thus giving a cross-hatched appearance;
a large black epot on last 4 dorsal rays and body at their base; caudal red, with 2 pale-brown crossbars
and 2 spots of same on each tip, anal similar to caudal; ventral dark purplish-red; pectoral lemon;
purplish lines radiating downward and forward from eye. In spirits, grayish, snout blackish; caudal
with 2 faint vertical dark bars near base; base of last rays of soft dorsal with deep black spot extending
upon body. The sgexes differ in color and in size of mouth, and individuals vary much with age, but
the species may be known at once from the long dorsal streamers.

‘“El Capitan” is found throughout the West Indies and north to Key West and the Bermudas,
abundant about reefs and rocks. It has been recorded from various places in southern Florida, the
Tortugas, Babamas, St. Bartholomew, Cuba, Martinique, St. Thomas, Santo Domingo, Porto Rico, and
Jamaica. Examples, 6 to 13 inches long, were obtained at Ensenada del Boqueron, Arroyo, and Isabel
Segunda. Others were seen in the fishermen’s boats at each of these places and also at Culebra Island.

This is a large and showy fish, reaching a weight of 10 to 15 pounds, or even 20 pounds in the
Bermudas. [t changes much in appearance in the course of its growth, which accounts for the many
specific names it has received. The large adult male is remarkable on account of a heavy black blotch
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over the forehead and eyes. The name ‘‘hog-fish’’ refers to the swine-like appearance of the head,
jaws, and teeth. Like all other members of the family, it feeds chiefly upon small fish and upon
bottom mollusks and crustaceans. It is an important food-fish throughout its range and is one of the
most common and attractive species seen in the wells of fishing boats at Key West. It is a favorite
food-fish in Cuba, though at one time its sale was forbidden by law on account of the supposed pois-
onous character of its flesh. This opinion obtains to some extent in Porto Rico, but apparently the
Hlesh of only the large individuals is believed to possess any deleterious properties. - Whether there is
any good reason for this belief is doubtful.

Suillus (the Great Hog-fish), Catesby, Nat, Hist, Carolina, ete., pl. 15, 1750, Bahamas.

Labrus mazimus Walbaum, Artedi Piscium, 261, 1792,

Lachnolaimus suillus Cuvier, Ré¢gne Animal, ed. II, vol. 2, 267, 1829, Bahamas; after Catesby.

Lachnolaimus aigula Cuvier & Valenciennes, Hist. Nat. Poiss., XIII, 277, 1839, St. Bartholomew,

Lachnolaimus dux Cuvier & Valenciennes, Hist. Nat. Poiss,, XIII, 285, Martinigue.

Lachnolaimus caninus Cuvier & Valenciennes, Hist. Nat. Poiss., XIIT, 288, 1839, St. Thomas and Santo Domingo.

Lachnolaimus psittacus Cuvier & Valenciennes, Hist. Nat, Poiss,, XIII, 291, 1839, Porto Rico.

Lac)moloemus sutllus Poey, Fauna Puerto-Riquefia, 836, 1881,
Lachnol 8 7% , Jordan & Evermann, 1. ¢., 1579, 1898.

Geaus 107, IRIDIO Jordan & Evermann, Doncellas.

Body oblong, compressed, not elevated, covered with large scales, there being 25 to 30 in course
of lateral line, which is not interrupted, but abruptly bent posteriorly. Scales on breast rather smaller.
Head naked, compressed, conic. Preopercle entire. Teeth large, upper jaw with 2 strong canines in
front, none of them bent backward; lower jaw with 4 anterior canines, a posterior canine tooth directed
forward on each side of upper jaw. Dorsal spines 9; anal spines 3, graduated; ventrals inserted under
axil of pectoral. Gillrakers short and feeble; gill-membranes slightly joined to a narrow isthmus,

Vertebree 10 - 15 = 25.

There are numerous species of this genus, most of them brilliantly colored, abounding in kelp
in the tropical seas. All of them are American. The genus is very close to the Old World Halicheres,
differing chiefly in the dentition and in the presence of 3 anal spines instead of 2.

«. Caudal fin very slightly concave, truncate when spread open, outer rays longer than middle ones; body deep and
compressed, depth about 2.75 in length; ventral fins filamentous, outer ray produced, more than twice as long
ag inner ray; scales before-dorsal not crossing middle line, in about 6 series.

b. Side below spinous dorsal without dark crossbar; general color bluish (male), or bronze (female), with many gky-
blue spots, most distinet posteriorly; sky-blue spots and streaks on head; a stripe passing through upper part of
eye; fins with blue stripes; a dark axillary spot; end of pectoral dusky...........oviiiiiiiiiiiiiiaaa.. radiatus

bb. Side below spinous dorsal with a very broad, blackish eross-bar..... .o iiiiiiiiiiiiiiiiaaiaaia, kirschii, 186

aa. Caudal fin rounded or subtruncate, outer rays not produced, shorter than middle rays.

¢. Seales before dorsal large, in 4 to 6 rows, not crossing median line; snout moderately pointed.

d. Ventral fins with outer ray produced, more than twicé length of inner.

e. Side without conspicuous dark lateral band and with a distinct dark vertical bar, extending downward from
spinous dorsal; axillary spot obscure; body rather clongate, depth about 8.75 in length; profile not steep; pos-
terior canines rather small; head with black streaks and spots above; caudal sharply barred........... garnoli

Side with a broad blue-black lateral band extending from eye to tip of caudal; back above this, dark brown or
bluish; spinous dorsal with no conspicuous black spot; a dark-blue stripe from eye to nape; fins mostly blue-
black with pale edgings; middle and base of caudal dusky; tip of pectoral dusky; profile rather steep; body
ratherrobust, depth 8.33 In length. . .couieneeiiiiiiiiniaiaiiiiiiiiiiiienean mreerensarenesnanann cyanocephalis

dd. Ventral fins with outer ray not produced, its length not more than twice that of inner rays; side with a dark

lateral band; species of small size.

J. Spinous dorsal with a conspicuous blue-black spot between fifth and seventh spines; body not very slender, depth

3.8 in length; a dark band from snout through eye to opercle, lateral band on side broader than eye and placed
a little above opercular band, lateral band extending nearly to tip.of caudal; no second dark band below it; a
faint dark spot under last dorsal ray and one at base of pectoral above; 2 or 8 narrow bluish-white stripes
across cheek; body and fins.in life with bright colors which fade in aleohol..... saeeeceaciiannanan maculipinna

. Spinous dorsal pnlé, black spot very small or wanting; body slender, depth 4 in length; opercle with a conspicuous
black spot; a blue-black band from snout through eye and across opercles to base of caudal, not extending on
fin; & narrower and fainter band from lower base of pectoral to above anal, these bands growing fainter with
age and sometimes disappearing, lower always wanting in adult; no axillary spot; no distinet bands ncross
cheek; fins mostly pale, with bright red and blue colors in life, young and deep-water individuals often
showing o black spot at base of caudal and sometimes a dark spot near middle of dorsal, with sometimes a
larger one at base of its last ray; angles of caudal black in adult; lower pharyngeals T-shaped, the anterior
Y TR 2 31153 o bivittatus, 185

Caudal fin double-concave, median portion convex, outer rays more or less produced in adult (fin rounded in
young); seales before dorsal in 6 or 7 rows, not crossing median line; a blue-black spot close behind eye, some-

times obsolete in adult.

.

[£

3

aaa.



232 BULLETIN OF THE UNITED STATES FISH COMMISSION.

g. Lateral line without blue-black spot; ventrals with outer rays scarcely filamentous, about reaching tips of
pectorals,
k. Tubes of pores of lateral line distinetly branched, branches usually 8 in number; body moderately slender, depth
a little less than Iength of head and 3.75 to 4 in body; head 3.4,
i. Eye large, 1.66 in shout,
ii. Eye small, 2.66 in snout; brownish above, bright vielet-red below; many blue spots above; a ereseent on base of
pectoral; caudal edged with violet and with convergent streaks of yellow......oooooiiiiiiiiiiiaatn poeyt
hh. Tubes of pores of lateral line all simple or very nearly so, not trifid; body very slender, depth much less than
length of head, 4.5 in body; head 8.4; snout very sharp, anterior profile of head straightish and not steep;
snout 2.8 in head; eye 2 in snout; pectoral moderate, 1.6 in head; color in spirits, pale, unmarked, except for
small black spot behind eye. .
4. Color in life, olive-green, bluish below; back with blue spots; a yellow band on side with vague outlines; posterior
parts paler, with rows of blue spots; head with blue bands; dorsal and anal rosy, with blue spots. ... caudalis
4. Color in life, olivaceous; & broad band-like area of orange mingled with violet spots along side backward from
head to middle of body, lower edge of this band scrrate; below this a pale-violet band, darker behind; still
lower a yellow stripe; head olivacecous, marked with blue; preorbital scarlet, with 3 violet stripes: opercles
bright red, with 3 violet stripes, postocular black spot in the uppermost; dorsal and anal orange and yellow,
with blue spots; caudal with convergent bands of orange forming reticulations aroynd blue spots....... pictus

FiG. 66.—TIridio bivillatus.

185. Iridio bivittatus (Bloch). Stlppery Dick; Douncella.

Head 3.2; depth 4; eye 6.3; snout 8; interorbital 4.7; preorbital 4.7; D.1x, 11; A. 111, 12; pectoral
1.7; ventral 1.9; caudal 1.6; scales 2-28-8. Scales before dorsal reduced in size, in about 4 rows, not
crosging median line; ventral fin with first ray moderately produced, about twice inner ray; caudal
slightly rounded.

Color in spirits: Grayish, a purple band from snout through eye to base of caudal, much widened

_on operdle; a fainter band, more blue, from base of pectoral to above end of anal; an oblong purple-
black spot on upper edge of opercle, bordered behind by blue; a blue band from nape to eye; chin
with a blwe transverse band. An example, 2.5 inches long, has longitudinal bands brown, traces of
very faint vertical dark bars, and 2 small dark spots near base of front of soft dorsal.

This species is gorgeous in color, but of little value as food, the flesh being dry and insipid. It is
found throughout the West Indies, north to Pensacola and Beaufort, N. C,,and south to Brazil, and is
usually very abundant along weedy shores and reefs. Specimens, 2.5 to 5.5 inches long, obtained
at Mayaguez, Fajardo, and Culebra; 4 from San Geronimo.

Sparus radiatus Linn®us, Syst. Nat., ed. X1I, 472, 1766, Carolina; not Labrus radiatus L., ed. X,

Labrus bivittatus Bloch, Ichthyol., pl. 284, ig. 1,1792; from a painting by Plumier, made at Martinique.
Labrus psittaculus Lacépéde, Hist. Nat. Poiss., I1I, 522, 1800, Martinique; from a copy of Plumier’s painting.
Julis humeralis Poey, Memorias, IT,212, 1860, Havana; adult.

Charojulis grandisquamis 5ill, Proc. Ac. Nat. Sci, Phila. 1863, 206, Beaufort, N. C.

Charojulis arangoi Poey, Enumeratio, 109, 1875, Havana; young.

Platyglossus florealis Jordan & Gilbert, Proc. U. 8. N. M. 1882, 287, Pensacola; young.

Iridio bivittatus, Jorden & Evermann, 1. c.,1595,1898, .

186. Iridio kirschii Jordan & Evermann.
Head 3.4; depth 4; eye 5.5; snout 3; D. 1x, 12; A. 111, 11; scales 2-28-8, Body elongate, com-
pressed; anterior profile gently convex; head rather long; snout pointed; mouth moderate, horizontal,

maxillary not reaching vertical of eye by half its diameter; teeth strong, curved; opercular flap long,
reaching past base of pectoral; caudal peduncle compressed, its least width 5 times in its least depth;
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scales large, about 4 rows in front of dorsal fin, scales not extending across median line; tubes of pores
of lateral line distinctly branched, branches usually 3 in number, lateral line running on third row of
scales to near vertical of last dorsal ray, where it drops to fifth row. TFins moderate; longest dorsal
spine about 3 in head, rays about 2.5; anal similar to soft dorsal; pectoral 1.5 in head; ventral with
outer rays somewhat produced, about twice length of inner ray, or 1.75 in head; candal fin almost
truncate, slightly, if at all, double-conecave.

Color in life: Side beautiful pale-green; scales of back and upper part of side pale-brown at base;
under parts greenish-white; a rich green axillary spot and a few scales above it with rich-green edges;
pectoral brick-red on base, followed by a narrow blue bar, then by a broader lemon-colored bar,
the red bar on base extending on body about 3 scales below pectoral; cheek lemon-colored, a rosy
bar from mouth- to base of pectoral, another from mouth to eye, and 2 others from preopercle across
opercle, a narrow, wavy, rosy line under eye, a somewhat paler bar from mouth downward upon
lower jaw, and another forward on snout, meeting its fellow in front; a rich blue postocular spot, with
a small yellow one above it; humeral region rich green; a small black spot at base of last dorsal ray;
dorsal and anal fing lemon; numerous short rosy bars crossing dorsal, which is bordered by rosy; anal
base rosy, then a narrow green stripe, followed by a very narrow pale border; caudal pale greenish-
lemon, with rosy on middle rays; pectoral pale-greenish; ventral white with slight rosy wash; iris
green and red, pupil black. In alcohol all the colors fade to a yellowish olivaceous, the postocular
spot and the one at base of last dorsal ray becoming black.

Found in the West Indies, south to Bahia; recorded from Cuba, Jamaica, St. Croix, and Bahia.
The species reaches a foot in length. Two specimens, each 4.25 inches long, in the collections from
Porto Rico—one from San Antonio Bridge, the other from Fajardo. We have compared our specimens
with the type of 1. kirschii (No. 43303, U.S.N.M.) and find them to agree perfectly.

Iridio kirschii Jordan & Evermann, Check-List of Fishes of North and Middle Amcrica, 413, 1896, Bahia; name only;
Jordan & Evermann, Fishes North and Middle America, 1598, 1898,

Genus 108, DORATONOTUS Giinther.

Body compressed; head not compressed to an edge anteriorly, its profile in front straight or con-
cave; preorbital not very deep; mouth rather wide; teeth in a single series, 2 large canines in front of
each jaw; a posterior canine; cheek and opercles scaly; gill-membranes united, free from isthmus;
scales large; lateral line interrupted behind, beginning again lower down; dorsal fin with 9 strong
pungent spines, some of the anterior elevated, median spines short, so that the outline of fin is concave;
caudal rounded. Colors brilliant. Size small. This genus contains two known species, among the
most beautiful of the Labride, and the genus to which they belong is one of the best defined in the group.

a. Scales large 1.5-20-6.5; color grass-green, over entire body and caudal fin........oovivieiniiiiiiiaL megalepis, 187
aa. Scales smaller, 1-26-6; caudal fin white, with 2 small reddish-brown Bpots...ccoceevirrnirirnnivannaneens decoris, 188

187. Doratonotus megalepis Gﬁﬁther.

Head 2.75; depth 2.66; D. 1x, 10; A. 111, 9; scales 13-20-63. Body much compressed, mod-
erately elevated, its greatest width behind the head two-sevenths of its height; caudal peduncle short
and deep, its length but little more than one-half its height; profile from dorsal to nape convex,
carinated; occiput and supraorbital region depressed and flat, snout protruding, profile of top of head
thug strongly concave. Snout slender, sharp, compressed, itslength 3.2 in head; mouth wide; maxillary
4 in head; teeth growing gradually larger anteriorly, the 2 front teeth in each jaw distinctly the largest,
canine-like, diverging, opposed to each other; a small but distinct posterior canine in upper jaw, none
in lower; eye moderate, little wider than interorbital width, 5 in head; cheek with a single series of
large gcales, 4 in number; opercle covered with 5 or 6 similar scales; gill-membranes broadly united,
free from isthmus. Dorsal spines robust and pungent, the first 3 with conspicuous filamentous append-
ages; first and second spines with their filaments about equal, 1.5 in head; without their filaments
second spine is slightly the longer, equaling distance from end of snout to middle of eye, the fin rapidly -
descending to fourth spine, which is one-half as long as second, then gradually rising to ninth and
highest, which is, however, shorter than the following soft rays; longest soft ray 1.66 in head; anal
spines similar to those of dorsal fin, the longest about one-half head; caudal evenly convex, its longest
ray 1.5 in head; ventrals short, about one-half length of head, an elongate scale between them at
base;. pectoral reaching beyond ventrals, but not to vent, 1.75 in head; membranes of vertical fing
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with elongate scales on basal portion; lateral line following outline of back 1 scale beyond end of dorqal
fin, thence interrupted and continued on 4 scales of middle of candal peduncle.

Color in life: Very intense grass-green, about uniform over the body; head more yellowish, slightly
paler below; opercle mesially a little darker; iris red, with a green ring; dorsal, anal,-and caudal
grass-green, mottled with light-orange; tips of lower spines green, of short ones orange; ventrals deep-
green, membranes largely orange; pectoral light-yellowish.

Found in the West Indies north to Key West, rare. ILength 2.75 inches. Here described from
the type of Doratonotus thalassinus, obtained with a seine in eelgrass at Key West. The Porto Rican
collections contain but a single specimen of this beautiful little species. It is 1.75 inches long and was
geined among the alge at Hucares.

Doratonotus megalepis Gunther, Cat., IV, 125, 1862, St. Kitts; Jordan & Evermann, 1. ¢., 1611, 1898..
Doratonotus thalassinus Jordan & Gilbert, Proc. U. 8. N. M. 1884, 28, Key West,

188. Doratonotus decoris Evermann & Marsh.
(PLATE 29.)

Head 2.6; depth 3.4; eye 4; snout 3.5; maxillary 4; interorbital 4.6; D. 1x, 10; A. 111, 9; pectoral
1.6; ventral 2.2; caudal 1.6; scales 1-26-6. Body moderately elongate, compressed throughout back
a little e]evated, caudal peduncle deep and rather long; dorsal and ventral outlines nearly alike, dorsal
somewhat more strongly arched; anterior profile not trenchant, almost straight from snout to front of
dorsal, very slightly convex in front of dorsal and very slightly concave between eye and tip of snout;
head pointed, interorbital space broad and flat; eye large, high in position, middle of pupil nearer tip
of snout than end of opercle; snout long, somewhat longer than diameter of eye, moderately produced,
lips broad in front, characteristically labroid; mouth not large, maxillary not reaching front of orbit,
the jaws equal, armed with strong sharp teeth, about 4 canines in front of upper jaw, 2 in front of
lower; teeth on sides of jaws.also canine-like, smaller than those in front, but not distinctly different
from them; a few smaller teeth behind the main row of large ones; vomer and palatines toothless;
soft dorsal and anal each with a basal sheath of about two rows of large scales, that of dorsal extending
over. half the fin or more, that of anal lower, the fins otherwise naked; dorsal fin continuous, with a
shallow notch, spines slender and pungent, second longer than first, following ones graduated to fifth,
which ig shortest, thence increasing in length to ninth, which is longest, 2.3 in head; soft dorsal with
its middle rays highest, 2.2 in head; anal with three slender, sharp, graduated spines, third longest,
2.2 in head;-soft part similar to soft dorsal, longest rays 2.3 in head; péctoral large, symmetrical, of 11
rays, middle ones longest, reaching past tip of ventral nearly to the vent; ventral moderate, pointed,
reaching halfway to vent; caudal rounded; scales large, cycloid, lateral line on second row below
dorsal, interrupted near end of dorsal and beginning again on row below, on caudal peduncle.

Color in life: Body chiefly green, darker green on back, lighter below; lower parts of head and
breast light yellow; a broad white bar from eye obliquely across cheek and opercle, bordered above by
an undulating maroon line and below by a similar but fainter line; a brown bar from eye to snout; 4
dusky spots near base of dorsal extending as fainter shades downward and slightly forward to or
beyond lateral line, 1 from in front of dorsal, 2 under spinous dorsal, and 1 under soft rays; short
pale-blue bars or spots on breast and about pectoral; iris blue, a pinkish border surrounding pupil;
dorsal greenish, soft part with yellow shade, a pale-blue edging to whole fin, a maroon border to green
color posteriorly just inside the pale-blue edge, a small dark spot on membrane between seventh and
eighth rays and a blue spot on membrane of first spine; anal colored like soft dorsal, the maroon border
extending from first spine to last ray inside.the pale edging, the dark spot between sixth and seventh
rays; ventral green near base, pale-blue outwardly, the green color bordered by maroon spots; pec-
toral plain pale-green; caudal very pale transparent blue, a wedge-shaped maroon spot on the 2 upper
rays near tip and a corresponding one on the 2 lower rays, base of wedge on outer ray; base of caudal
with a pale undulate vertical bar bordered in front by a black line. In spirits, pale-green, maroon
markings faintly persistent, becoming dusky.

One specimen, the tyvpe (No. 49363, U.S.N. M), 1.45 inches long, taken in the seine at Ponce,
January 30, 1899. Two other specimens were seined in the algew on a little sandy islet near Playa de
Ponce, but they were inadvertently lost. This is one of the most beautiful of fishes and differs from
D. megalepis chiefly in the smaller scales and the coloration.

Doratonotus decoris Evermann & Marsh, Rept. U.8. F, C. 1899 (Dec. 19), 354, Ponce, Porto Rico.
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FAMILY LII. SCARIDAZ. The Parrot-fishes.

Body oblong, moderately compressed, covered with large cycloid scales as in the Labride.
Mouth moderate, terminal. Teeth in jaws more or less coalescent, at least at base; lower pharyngeals
much enlarged, united in a concave or spoon-shaped body, their teeth broadest transversely and
truncate, arranged in mosaic; dorsal continuous, usually 1x, 10; A. 11, 9; 23 to 25 scales in lateral line;
vertebra about 1114 =25, Sexes similarly colored, the coloration almost always brilliant. Fin rays
essentially the same throughout the group, the squamation varying little except on head.

The Scaride comprise 7 genera and about 110 species, herbivorous fishes of the tropical seas,
especially abundant about coral reefs; often of large size, not much valued as food, the fiesh being soft and
pasty. The species in the various genera are very closely related, being distinguished chiefly by the
coloration and the dentition, both series of characters being highly specialized. Jordan & Evermann
recognize 5 genera of Scaride as inhabiting the waters of America north of Panama, of which only 3
are as yet known from Porto Rico.

SPARISOMATINA:
a. Lower pharyngeal broader than long, flattish or basin-shaped; gill-membranes broadly joined to isthmus, not
forming a fold across it; lateral line subcontinuous; seales about hend few and large, those on cheek in one
row; lower jaw projecting; teeth whitish or rosy.

b. Dorsal spines flexible; teeth more or less distinet, at least anteriorly,
¢. Teeth in each jaw in few series, not imbricated or quineunx; lateral teeth of each jaw coaleseent in a more or

less continuous cutting edge, teeth more free anteriorly and not adnate to dental plate.......... CRYPTOTOMUS
bb. Dorsal spines stiff, pungent; teeth of upper jaw more or less coalescent. )
d. Teeth of each jaw chiefly conlescent, jaws divided by a rather indistinet median suture ........... SPARISOMA, 109

ScaRrINA:
aa, Lower pharyngeal spoon-shaped, much longer than broad; teeth of jaws fully coalesced, each jaw divided by a
distinct median suture; gill-membranes forming a fold across isthmus; dorsal spines flexible; lateral line
interrupted behind, beginning again lower down on caudal peduncle of tail; scales about head rather numerous,
those on cheek in two or more series; lower jaw included.
e. Teeth and jaws whitish or 108y 11 00T ..ottt ieiacatecatiaaniaereasaradnann ScARuUs, 110
oc. Teeth and jaws biue or bluish-green ........ ettt ieiie bt aireee e reeaa e taaaaaas PSEUDOSCARUS, 111

Genus 109, SPARISOMA Swainson. Viejas.

Lower pharyngeal broader than long, subhexagonal, its surface moderately concave or flattish;
teeth in each jaw largely coalescent in adult, their tips more or less separate in young, the edge, espe-
cially of lower jaw, remaining uneven; median suture in each jaw present, but not well defined; 1 to 4
radiating canines sometimes present on each side of upper jaw above its cutting edge; gill-membranes
broadly united to isthmus; dorsal spines pungent; upper lip double for its entire length; lower jaw
projecting beyond upper; lateral line not interrupted, passing gradually from its row of scales posteriorly
to the series next below it; tubes of lateral line much branched; scales about head large, those on cheek
in a single row, those on median line in front of dorsal 3 or 4 in number.

Species of rather small size, most of them American; some of them showily colored.

SPARISOMA:

a. Upper jaw with one or more canines above its cutting edge (these occasionally obsolete on one or both sides); col-
oration often brilliant. )

b. Caudal truncate or slightly rounded, angles not acute.

¢. Posterior canines 2 to 4 on cach side.

d. Caudal fin with more or less of black on posterior margin, yel]owish at base. Canines strong, 4 (rarely 3) on each
3 U U PN aystrodon, 189

dd. Caudal fin without black in adult; 1 or 2 more or less distinct whitish bars across chin.

¢. Canines 8 or 4 on each side, radiating horizontally; axil with little or no blue, but with a dusky blotch partly
hidden by fin; front steeper and less curved than in S, hoplomystax; body and fins mottled, but muech less so
than in S. koplomystaz.

J. Canines 8 on each gside; pores of lateral line with but2 branches; sides of head much dotted with black; caudal

1 T atomarium
Jf. Canines 4 on each side; tubes of lateral linesmuch branched; a distinet narrow streak of blue downward and for- -
ward from eye; eaudal nearly plain dusky-olive; anal mottled......cooioiniiiiiiiiiiiiiiiiiiiiiaiaaaas radians

ce. Canines 2 or 3 on each side; axillary region extensively deep-blue in life, this forming a large blotch around and
on base of pectoral; a curved series of small white specks around the blue on base of pectoral; fins all mottlegd,
anal with 3 darker arcas; body with 38 faint pale lengthwise streaks, more or less obscure, 2 of these bounding
a more or less interrupted dusky band from eye to base of candal ... ... ... ..ol wreven hoplomystaz, 190
ce, Posterior canino single on cach side; body rather stout..........cc..oviiile. hreanees mesesenenannea . niphobles, 191
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bb, Caudal fin simply lunate, outer rays more or less exserted, but not twice as long as inner rays and much shorter
than head; canine single on each side (rarely obsolete or duplicated).

g. Head with a scarlet stripe from below eye to angle of mouth; a small scarlet streak behind eye; color, chiefly
purplish brown; a round spot of yellow and black behind head, just below lateral line; fins chiefly red; angles .

of caudal black; axillary Spot ODSCUIe ... vooviiieiii i it ie s awrofrenatim, 192
gy. Head without scarlet stripe. ‘
L. Pectoral very long and sharp, 5 in body; body brownish, not striped; no axillary spot ................ oxybrachium

hh. Pectoral moderate, less than one-fifth length.
4. Color, dark reddish-brown, with white mottlings; no yellow or black spot; belly abruptly red; fins mostly cherry
red; axillary spot obsolete; body rather deep; scales large, their outlines well defined ......... abildgaardi, 193
Color, brownish, with 8 or 4 pale longitudinal streaks, upper running to a faint pale blotch on back of tail
* between 2 dark-brown blotches; caudal distinetly pale-edged behind and more distinetly barred than in S,
flavescens; spot at base of pectoral brownish and very faint; about 4 small dusky blotches along base of dorsal,
last one most distinet at base of last ray; caudal with many crossbars and blotches; snout dusky; chin with
1 or 2 whitish crossbars; eaudal eoncave, with sharp angles; dorsal and anal mottled with brown; pectorals
and ventrals plain; young with dark opercular blotch and dark points about eye................... distinclum
ubb. Caundal fin in adult deeply forked, upper lobe about as long as head and twice or more length of inner rays;

caudal fin variegated.

4. Canines 4 to 6 on each side; pores of lateral line excessively branched, each with several (6 to 8) much divided
branches, Color, bright greenish-blue (the sides sometimes with a blue band); caudal lobes blue, middle rays

.

>

red; dorsal and anal red; pectoral yellowish, axillary spot large, black, edged with red ..... chrysopterum, 194

jj. Canines 1.0r 2 on each side; upper and lower caudal lobes greenish.
k. Opercle without black-and-yellow spot; poresof lateral line each with 4 or 5 nearly simple branches....... lorito, 195
kk. Opercle with an inky-black spot, in front of which is a golden spot; no spot at base of pectoral ........... viride, 196

EUSCARUS:
aa. Upper jaw never with posterior lateral canines; colors dull, usually mottled brown or greenish.
1. Caudal slightly rounded, angles not produced. :
m. Scales of lateral line and some on nape and opercle black; dorsal‘spines stout; olive, vertical fins edged with
violet; aXil VIOlet. . oo et et cieeensasisiceecartcatsnareaencaesaanne strigatum
1I. Caudle lunate, or truncate with sharp angles (rounded in very young).
n. Caudal fin distinetly barred with irregular brown spots and markings.
0. Body without distinct pale longitudinal streaks above; caudal not evidently pale-edged spot on base of pectoral
blackish and distinct; no evident pale or dark blotches on back of tail,
p. Caudal lunate or subtruncate in adult, rounded in young. General color olivaceous or reddish-brown, clouded,
' and washed with cherry-red; lower fins mostly red; pectoral light-orange; chin pale, with whitish cross-
JNlavescens, 197

pp. Caudal truncate, not at all lunate in adult, angles very slightly produced.
q. Color olivaceous or bluish-green, a whitish streak below mouth; a dark axillary spot usually present; a whitish
band on caudal; fins dotted rubripinne, 198
an. Caudal-fin not crossbarred.
r. Axillary spot black, very distinct; outer rays of caudal considerably produced, length of exserted part one-third to
one-half that of head.
8. Caudal red, its outer rays green; axillary spot very distinet; body olivaceous, nearly plain-reddish below; some

greenish-blue on head; a faint greenish streak running backward from angle of mouth .......... brachiale, 199
8s. Caudal violaceous, its outer rays one-half head; a dark spot at base of pectoral; color dusky-red, scales of back and
sides With Ted SPOtS. c..ounaen i i et e e maschalespilos

rr. Axillary spot faint or wanting; coloration uniform dark purplish-violet; 3large scales on cheek: dorsal spines rather
slender, but pungent; caudal emarginate; tubes of each seale of lateral line much ramified and extending over
whole scale; teeth of moderate size, very distinet on edges of jaws ...... rerrereraeaenn ceenaenen caanan frondosum

189. Sparisoma xystrodon Jordan & Swain. Loro; Parrol-fish.

Head 3.2; depth 3; eye 5; snout 2.75; interorbital width 3:8; preorbital 3.2; scales. 1-25-5; D. rx, 10;
A. 11; pectoral 1.5; ventral 1.9; middle caudal rays 1.75. Body oblong wedge-shaped, heavy forward;
profile in a regular curve from snout to dorsal fin; upper jaw with 3 or 4 exserted canines on each side
above cutting edge, largest in front of angle of mouth curved outward and backward, one next in
front less curved, directed downward and slightly forward (sometimes backward), the pair at median
suture small; upper lip covering most of upper jaw. Scales large and thin, a row of five on cheek; 4
scales in front of origin of dorsal fin; dorsal low, spines pungent, longest shorter than snout, rays
longer, about 2 in head; anal similar to soft dorsal but lower; caudal slightly convex when spread,
outer rays slightly shorter than middle ones; pectoral broad, reaching a little past tips of ventrals;
ventrals short, not reaching anus.

Color in life: Bright olive-green above, paler below, the upper parts very much mottled,
speckled with white and marbled with coppery-red; head similarly green, dotted with whitish
above; a narrow ring of bright blue below eye, interrupted above; a narrow blue stripe from eye to
angle of mouth; a blue spot behind eye; blue and coppery markings on opercle; lower part of head
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light yellow, a blue band around margin of lower jaw; axil and a spot at base of pectoral in front
above deep blue-black; dorsal orange flesh-color, the tip paler; caudal yellowish at the base, paler
beyond, its posterior portion more or less black, a few whitish dots near base; anal light blue and
reddish, the tip dusky; ventrals pale; pectoral light-yellowish; lining of opercle blackish; jaws pale.
Some specimens are pearly-bluish rather than green above, livid below, blue on head paler, and the
red of a light-yellowish carmine. Some highly colored specimens are greener, with belly bright yellow,
brightest at throat; anal and caudal chiefly jet-black. (Jordan & Evermann, Key West specimens.)
Color in alcohol: Dark olive or grayish above, with slight green shade; lower parts paler; snout
paler; blue line around eye and from eye to angle of mouth persistent; blue at base of pectoral usually
changing to black; dorsal, anal, and caudal mottled; edge of anal and tip of caudal usually blackish.
This species can best be distinguished from S. hoplomystar and related species by the blue line
about eye and from eye to snout, the dark edge of caudal fin, and the presence of 2 or 3 canines on
each side of upper jaw. It is found in the West Indies and north to Key West, where it is very
common in Fucus and eelgrass, along with 8. hoplomystaxz. Length 4 to 7 inches. It is very common
about Porto Rico, our collection containing specimens from San Juan, Aguadilla, Mayaguez, Puerto
Real, Ensenada del Boqueron, Guanica, Ponce, Arroyo, Hucares, Fajardo, Culebra, Isabel Segunda,

and San Geronimo. It was especially abundant at Ponce and Mayaguez. . .
Sparisoma xystrodon Jordan & Swain, Proc. U.S. N. M. 1884 (July 1,1884), 99, Key West, Fla,; Jordan & Evermann, 1. ¢,

11, 1630, 1898.

FiG. 67.—Sparisoma hoplomystaz,

190. Sparisoma hoplomystax (Cope).

Head 3; depth 2.8; eye 3.5; snout 2.8; interorbital 3.7; preorbital 5.4; D..1x, 10; A. 11, 9; pectoral
1.5; ventral 1.8; caudal 1.5; scales 13-25-5. Body deep, the back considerably elevated; one strong
posterior canine on each side of upper jaw, directed slightly backward, often a second canine in front
‘of this and a small one directed downward on each side of front of upper jaw above the cutting edge
and close to the median suture, these not evident in our specimen; caudal rounded.

Color in spirits: Grayish and olivaceous, caudal dark, with a few white mottlings and a narrow
pale edge, the large scales at its base pale; dorsal and anal mottled with dark; side with about three
longitudinal series of white spots smaller than pupil, one on row of scales above lateral line, another
on row immediately below it, and the third two rows lower; about six spots in each row; some fainter
and irregular white spots on side below.

This species ranges from Bahia through the West Indies north to Key West and Cape Florida; it has
been recorded from Key West, St. Martins, and St. Lucia, but is apparently not common in Porto Rico.
The collection contains but one individual, 2.75 inches long, from Mayaguez, of this type of coloration,
and it seems to be identical with specimens identified as Scarus radians and Sparisoma cyanolene in the
U. 8. National Museum.
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Labrus radians Castelnau, Anim. Nouv., ete., Amérique du 8ud, 29, 1855; not Scarus radians Cuvier & Valenciennes.
Scarus radians Giinther, Cat., IV,211; Jordan & Gilbert, Synopsis, 906, 1883; not of Cuvier & Valencicnnes.

Scarus hoplomystax Cope, Trans. Am. Philo. Soc. 1869, 462, St. Martins.

Sparisoma cyanolene Jordan & Swain, Proc. U. 8. N. M. 1884, 98, Key West.

Sparisoma hoplomystax, Jordan & Evermann, 1, c., 1632, 1898,

191. Sparisoma niphobles Jordan & Bollman. Loro; Parrot-fish.

Head 3; depth 2.87; eye 4.25; snout 3; D. 1x, 10; A. 11, 9; scales 1-25-5. Body short and stout;
snout short, obtuse; dorsal outline gently and regularly arched from tip of snout to origin of dorsal,
thence in a regular descent to caudal peduncle; ventral outline less arched; a minute canine directed
downward on front of upper jaw on each side close to median suture, and a larger, stronger lateral one,
directed backward; lower jaw somewhat projecting, teeth coalesced except at tips; upper lip double
for its entire length, covering most of upper jaw; cheek with one row of 5 large scales; lateral line
complete, dropping from second to third row of scales under last dorsal rays, the tubes each with 3 to
5 branches; 4 scales on median line before dorsal. Origin of dorsal above base of pectoral, spines
pungent, about equal to snout in length, rays a little longer; eaudal slightly rounded, outer rays about
2 in head; anal similar to soft dorsal, its origin about under first dorsal ray; pectoral broad and short,
about equal to snout and eye; ventral short, equal to snout and half eye. '

Color in alcohol: Dirty gray, body mottled and speckled with whitish; an obscure whitigh line,
often not evident, from eye along lateral line to caudal, and a plainer, better-defined one from base
of caudal to opercular flap, where it connects with a similar line from eye across opercle; in some
specimens lower half of body abruptly paler, the dividing line running from lower edge of eye to
the middle of caudal; base of pectoral and axil black, probably greenish in life; lower parts of side
usually with more numerous white specks; under parts of the body paler; tip of lower jaw brown,
followed by a white band, then another brown one, behind which is a series of 6 large white spots,
middle ones largest, these spots sometimes confluent; subopercle and breast blotched with brown on
bases of scales; dorsal with about 4 faint dark bars; anal similarly marked; caudal mottled, a pale
line at tip. In life, grayish with washings of greenish and reddish; base of pectoral green.

This species is known only from the Bahamas, Cape Florida, Key West, and Porto Rico. It is
quite abundant about Porto Rico, where numerous specimens were obtained from San Geronimo,
Aguadilla, Mayaguez, Ensenada del Boqueron, Ponce, Hucares, and Fajardo. Itwas abundant at each
of these places. Length 5 or 6 inches or less. Like most other species of this genus this fish frequents
the patches of algz in shallow water. From S. hoplomystax (Cope), which it elosely resembles, it may
best be distinguished by the presence of but a single lateral canine and the numerous small white
specks, which are diagnostic.

Sparisoma niphobles Jordan & Bollman, Proc. U. 8. N. M. 1888 (Sept. 20), 551, Green Turtle Cay, Bahamas; Jordan &
Evermann, 1. c¢., II, 1633,1898.

192. Sparisoma surofrenatum (Cuvier & Valenciennes).

Head 8.1; depth 3.1; eye 5; snout 2.6; interorbital 4.5; preorbital 4.6; D. 1x, 10; A. 11, 9; pectoral
1.4; ventral 1.7; caudal 1.5; scales 13-25-5. One posterior canine (obsolete or broken on right side
in our specunen), caudal ﬁn lunate, upper lobe very slightly longer than lower.

Color in life: Whitish green above, slightly rosy on side, greenish below; an orange splotch
hordered at upper antetior edge by a black blotch just below lateral line under third dorsal spine; eye
red; a brick-red bar from mouth under eye to opercle, above this 2 small oblong spots of same; rest
of head bluish, teeth white, dorsal pale yellowish-red; anal rich red with bluish border; caudal olive at
bage, then a broad, rich blood-red bar or crescent, then a pale, whitish terminal crescent; outer rays
clear red, tips of fin black; pectoral very pale-rosy, the anterior ray dark; ventral pale-rosy, a blue
blotch at base of pectoral. In spirits, dark above, pale green on sides and below; a pale-yellow stripe
from angle of mouth to below posterior margin of eye, bordered below by black; a short, narrow bar of
same color behind eye; a distinct black blotch on fourth and fifth scales of lateral line, and a much
larger blotch of yellow below the black; upper ray and base of pectoral dark, front of base black; anal
with a dark line at base and a dark edge; angles of caudal inky-black, blotch on lower lobe the larger.
Easily recognizable, even in spirits, by the characteristic persistent markings.

A West Indian species, known from Havana, Sombrero Key, Santo Domingo, Janaica, Porto Rico,
St. Thomas, and St. Lucia. One specimen, 7.5 inches long, obtained by us at Arroyo.
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Scarus aurofrenatus Cuvier & Valencienncs, Hist. Nat. Poiss.; X1V, 191, 1839, Santo Domingo.
Scarus mineofrenatus Poey, Memorias, 11, 279, 1860, Cuba.
Sparisoma aurofrenatum, Jordan & Evermann, 1, ¢., 1634,1898.

198. Sparisoma abildgaardi (Bloch). ““Loro Colorado’’; Red Parrot-fish.
(PLATE 30.) )

Head 3; depth 2.7; eye 6.4; snout 2.1; interorbital 4.5; preorbital 3.4; D. 1x,10; A.11,9; pectoral
1.3; ventral 1.6; caudal 1.3; scales 2-25-5. Dorsal and ventral outlines of body alike, snout without
fleshy hump; caudal fin lunate, lobes equal; a single canine on each side of upper jaw above cutting
edge (in one small specimen 2 on right side).

Color in life: Fins and lower parts below a line from tip of under jaw to base of caudal under the
end of lateral line, red, edges of scales paler; body above grayish, edges of scales black, bases of those
below lateral line rogsy; brownish-red wavy stripes radiating from eye below; oblique pale-blue stripes
on dorsal, tips of row of smaller scales at base of anal blue, and 3 blotches on upper and 3 on lower ray
of caudal; a few scales at base of caudal with pale yellow; iris yellow, pupil bordered narrowly with
red; membranous edge of opercle black. :

This gorgeously colored parrot-fish is generally common from Cuba south to Brazil and has been
recorded also from Martinique, Jamaica, Santo Domingo, and Havana. The collection from Porto Rico
containg 2 specimens, 11 and 12.5 inches long, respectively, from Arroyo, where many others were
seen. While it was not noticed else where it is probably not rare about the island.

Vigja, Parra, Descr, Dif. Piezas, Hist. Nat., 58, pl. 28, fig. 2, 1787, Cuba.

Searus abildgaard? Bloch, Ichth,, pl. 259, 1791, America; from a specimen sent by Profcssor Abildgaard.

Scarus coccineus Bloch & Schneider, Syst. Ichth., 289, 1801, Cuba; after Parra.

Searus aureoruber Lacépdde, Hist, Nat, Poiss., IV, 55, 163, 1803, Martinique; on a drawing by Plumier.

Searus amplus Ranzani, Nov. Comm. Ac, Sci. Inst. Bonon,, 324, taf. b, pl. 25, 1842, Brazil (fide Guichenot; not seen by us).
Scarus erythrinoides Guichenot, Scarides Mus. Paris, 10, 1865, Santo Domingo.

Searus oxybrachius Poey, Synopsis, 342, 1868, Cuba.

Sparisoma abildgaardi, Jordan & Evermann, 1. c., 1635, 1898,

194. Sparisoma chrysopterum (Bloch & Schneider).
“Loro Verde”; “Cotoro Verde’; Vieja; Blue Parrot-fish.

Head 3.1; depth 3; eye 5.8; snout 2.1; interorbital 5.5; preorbital 3.2; D. 1x, 10; A. 11, 9;
pectoral 1.5; ventral 1.9; caudal 1.2; scales 13-25-5. Dorsal and ventral outlines nearly alike, dorsal
somewhat more strongly arched; 4 to 6 strong canines on each side of upper jaw, those behind usually
pointing outward or backward, those in front forward, sometimes one or two small ones at suture;
pores of lateral line much branched, more so than in any other known Porto Rican species; caudal
deeply lunate, outer rays much produced, upper lobe the longer, twice length of middle rays. Known
from the other species by the canines, produced rays of the caudal, and the blue color.

Jolor in life: Rich greenish-blue or bluish-green above; edges of scales greener, their bases darker;
under parts rich blue; head greenish-blue, somewhat mottled; lower jaw and breast sky-blue; dorsal
pale rose; anal pale blue at base, then broadly pale brick-red, then a very narrow pale-blue border;
caudal reddish at base, blue on outer rays extending to tips; abaft the red a pale crescent, then a
broad blood-red one, and last a narrow bluish-green border; pecboml pale lemon, a black splotch at
base above; ventral pale-greenish.

In spirits, body nearly everywhere a faded-blue, brighter on head and under pectoral; dorsal
and pectoral pale; ventral chiefly pale, with traces of blue; anal soiled-grayish; middle of caudal pale, -
its edge dark, outer rays greenish; a black blotch on base of pectoral above,

This species is generally common from the West Indies to Brazil, and is known from Havana.
Santo Domingo, Jamaica, Porto Rico, Martinique, St. Thomas, St. Croix, St. Kitts, Guadeloupe, and Bahia.
1t reaches a good size and is of some value as a food-fish. Two fine specimens, each a foot long, were
obtained from Arroyo and Isabel Segunda, and others were seen at each of these places and at Culebra.

Vigja, Parra, Descr, Dif, Piezas, Hist. Nadt., 68, pl. 28, fig. 4, 1787, Cuba. )
Scarus chrysopterus Bloch & Schneider, Syst. Ichth., 286, pl. 57,1801, American scas,
Scarus chloris Bloch & Schneider, Syst. Ichth., 289, 1801, Cuba; after Parra,

Scarus lateralis Pocy, Memorias, II, 219, 1860, Cuba.

f Scarus spinidens Guichenot, Scarides, 15, 1865, Bahia.

Sparisoma chrysopterum, Jordan & Evermanmn, 1. ¢., 1636, 1898,
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195. Sparisoma lorito Jordan & Swain. “Loro’’; Parrot-fish.

Head 3; depth 2.9; eye 5.3; snout 2.3; interorbital 5.2; preorbital 3.5; D. 1x, 10; A. 11, 9; pecto-
ral 1.5; ventral 1.8; caudal 1.3; scales 13-25-5. Back moderately elevated, dorsal outline much more
strongly arched than ventral; eye high in position; one posterior canine on each side of upper jaw, and
one or more small ones near suture; caudal deeply lunate, upper lobe very slightly the longer.

Color in spirits: Uniform greenish; a very distinct deep-black blotch on base of upper rays of
pectoral; outer rays of caudal darker than middle. Much resembling S. drachiale in spirits, but differing
in the presence of canine teeth.

A West Indian species, known from Havana, Haiti, Jamaica, Porto Rico, Sombrero, and Barbados.
Two specimens, each about 10 inches long, were obtained by us—one at Puerto Real, the other at
Arroyo—and others were seen. It is of some value as a food-fish,

Sparisoma lorito Jordan & Swain, Proc, U. 8. N. M. 1884 (July 1),95, Havana; Jordan & Evermann,l. c., 1637, 1898,

196. Sparisoma viride (Bonnaterre). ‘‘Loro Verde’; ‘“ Cotore”; Dark-green Parrol-fish.

Head 3; depth 2.6; eye 7.5; snout 2; interorbital 4; preorbital 8.1; D. 1x, 10; A. 11, 9; pectoral
1.4; ventral 1.7; caudal 1.3; scales 2-25-5. Body rather deep, back elevated, profile nearly straight
from snout to dorsal; caudal deeply lunate, outer rays considerably produced, upper lobe slightly the
longer; 2 canines on each side of upper jaw.

Color in life: Rich bluish-green, edges of scales as well as their bases brownish; top of head light
clear brown down to level of pupil, this brown patch extending from occiput to near tip of snout, which
ig green with a narrow brown border; a narrow brown bar backward from eye to humeral region, and
a gimilar one from mouth backward to opercle, this connecting with the narrow line around each lip;
gpace above thisrich green, below paler green; upper edge of opercle with a small pale-lemon spot, below
it a green one, then rest of opercle with a broad reddish-orange border; subopercle with a very narrow
orange border; caudal peduncle with a large irregular orange blotch covering about 5 or 6 scales; dorsal
pale-reddish, the sheathing scales at base very rich green; caudal dark green at base and on outer rays
nearly to tips; next a crescent of rich orange, the horns extending to tips; lastly a broad crescent of
paler green or bluish green; anal green at base, then a broad rich orange band, then a broad blue
border; pectoral green on upper and lower rays, paler between; ventral rich blue-green on outer ray,
rest pale-orange; teeth white, with slight bluish tinge.

In spirits: Pale-greenish, top of head grayish-brown, a band of same color behind eye; side
of head blue, abruptly demarcated from color of top of head; a pale band from angle of mouth across
cheek, then narrowing and curving upward across opercle; lips blue, their edges pale; membranous edge
of opercle pale, a bright-yellow spot above; anal with blue margin and base, pale in middle; caudal with
blue margin, widening on middle rays, a yellow crescent-shaped band in front of it, rest of fin greenish;
pectoral bluish above and in front, pale-yellowish below and behind; scales at base of caudal pale yellow.

A West Indian species; known from the Bahamas, Sombrero Key, Jamaica, Porto Rico, St.
Thomas, and St. Croix. Obtained by us at Arroyo and Culebra, where it is probably common. It
attains a length of 2 feet or more and, though used for food, it is not of much value.

Piscis viridis bahamensis (the Parrot-fish), Catesby, Nat. Hist. Carolinas, ete., II,"29, pl. 29, 1738, Bahamas,
Scarus viridis Bonnaterre, Enc. Méth,, X, 96, 1768, Bahamas; after Catesby.

Scarus calcsby Lacépéde, Hist. Nat. Poiss., IV, 16, 1803, Bahamas; after Catesby.

Scarus catesbei Cuvier & Valenciennes, Hist. Nat. Poiss,, X1V, 183, 1839, Bahamas.

Scarus melanotis Bleeker, Ichth, Notizen, I-X, 4, 1862, St. Croix.

Sparisoma viride, Jordan & Evermann, 1. ¢., 1638, 1898,

197. Sparisoma flavescens (Bloch & Schneider). Vicja Colorada; Mud Parrot-fish.

Head 3.1; depth'2.7; eye 5.5; snout 2.4; interorbital 4; preorbital 4; D. 1x, 10; A. 11, 9; scales
1-25-56. Body rather stout, tompressed, heavy forward; profile evenly curved from tip of snout to
dorsal fin, then in a long regular slope to caudal peduncle; mouth normal, gape not reaching eye by &
distance greater than half diameter of orbit; jaws pale, lower jaw projecting; no canines; upper lip
covering all of upper jaw; scales large and thin, a single row of 5 scales on cheek, 4 scales before origin
of dorsal; tubes of lateral line dividing into 4 or 5 branches, covering most of scale; top of head with
numerous small papillee, forming elevated lines posteriorly and behind eye; origin of dorsal over base
of pectoral; longest dorsal spine about 2.5 in head; dorsal rays slightly longer; anal similar to soft
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dorsal; pectoral rather long, reaching past tips of ventrals, rays abont 1.4 in head; ventrals about 1.7
in head; caudal fin usually lunate, lobes pointed and projecting, especially in adult; in the young the
fin i somnetimes merely truncate, never rounded as in S. rubripinne.

Color of adult in life: Olivaceous, clonded with light and dark, and usually flushed with pinkish,
especially below, edges of the scales more yellow-olive; scales of belly and lower parts light orange-
red toward their bases, giving a decidedly reddish cast; dorsal mottled with different shades of olive;
caudal creamy, mottled and barred with darker orange, markings more distinet on outer edge; ventrals
and anal rich cherry-red, mottled and barred with brown; pectoral light orange-red, color formed by
narrow orange cross-streaks on a paler ground; a light band across lower jaw, which is otherwise
brown; a dusky or black blotch at base of pectoral; blackish blotches sometimes present on body at
base of soft dorsal. In alcohol, the red and yellow fade and become pale and the general color is
brownish, paler below; usually a dark blotch at base of soft dorsal and one on base of pectoral.

S. flavescens is close to S. rubripinne, from which it can be distinguished most readily by the
difference in shape of caudal fin and its lighter coloration. In S, rubripinne the caudal is more or less
rounded, while in S. flavescens it is lunate or truncate, tips of lobes always being pointed.

The range of this species extends from Biscayne Bay and Key West southward to Rio Janeiro.
It is generally common, and is known from Cape Florida, Key West, Havana, Bahamas, Tortugas, St.
Thomas, Jeremie, Haiti, Port au Prince, Jamaica, Porto Rico, St. Lucia, and Rio Janeiro. It is
abundant in Porto Rico. The collection contains specimens from the following localities: San Juan,
Mayaguez, Puerto Real, Guanica, Ponce, Eusenada del Boqueron, Hucares, Fajardo, Isabel Segunda,
and Culebra Island. It rarely exceeds a foot in length. It is very abundant at Key West,
swarming everywhere about the island in the eelgrass. At Havana it is apparently equally common,
the numbers seen in the market exceeding that of all other species of the genus combined. Its flesh,
although not unpleasant in flavor, is soft and rather poor. In the Havana market it is usually called
Vieja Colorada, but the species of this group are seldom distinguished by the fishermen.

Vieja, Parra, Descr. Piezas Dif. Hist. Nat., 59, pl. 28, fig. 4, 1787, Cuba. :
Scarus flavescens Bloch & Schneider, 8yst. Ichth., 290, 1801, Cuba; after Parra,

Scarus squalidus Poey, Memorias, 11, 218, 1860, Cuba,
Sparisoma flavescens, Jordan & Evermann, 1, ¢., 1640, 1898,

198. Sparisoma rubripinne (Cuvier & Valenciennes). Vieja; Loro; Parrot-fish.

Head 3.3; depth 2.9; eye 5.5; snout 2.5; interorbital 3.7; preorbital 4; D. 1x, 10; A. 11, 9; scales
1-25-5. Body stout, compressed; head large, somewhat rugose in the adult; mouth small, gape not
reaching vertical of eye by a distance equal to half of its diameter; lower jaw projecting; no canines;
suborbital with venules; pores of lateral line with 3 or 4 branches; 4 scales in front of dorsal. Fins
moderate; dorsal spines pungent, longest about equal to snout; dorsal rays a little longer, about equal to
those of anal; pectoral long, 1.3 in head; ventral shorter, about 1.9 in head; caudal truncate in adult,
usually rounded in young, never lunate as fn 8. fluvescens, outer rays about equal to snout and eye.

Color in 1ifé (a specimen 9 inches long): Head and side dirty mottled-brown; 3 brown bars on
lower jaw; fins all mottled-brown and yellowish; belly white. Another specimen, 4 inches long, from
San Juan, had the sides bluish-olivaceous; edges of scales darkest; white on belly; side of head with
2 irregular brownish bars; tip of lower jaw brownish, followed by a white stripe, then a broad brown
bar followed by white; dorsal pale, mottled with brown, especially near base; caudal crossed by
alternating bars of brown and paler; irregular brown blotches at base of caudal; anal rosy, blotched
with brown; paectoral pale; ventrals pale-rosy, inner rays white; jaws white. Another specimen, 4
inches Jong, from Aguadilla, was described as grayish, paler below; chin with 2 broad brown bands;
4 black blotches on back, first on and at base of first dorsal spine, second on base of sixth and seventh
rays, third on about eleventh and twelfth rays, and fourth on last ray but one, all these extending
Somewhat on sides; iris green, rest of eye silvery and brownish; dorsal and anal fins mottled reddish-
brown; caudal brown, with 2 or 3 irregular cross-series of pale spots; ventrals reddish; pectoral pale.
In alcohol, general color grayish-brown, paler below; head brown; chin with 2 or 3 broad brown bands
Separated by white ones; base of pectoral dark; a dark blotch on body at edge of opercle; 4 rather
distinet dark blotches on back extending upon dorsal fin, which is mottled with dark and light; caudal
dark, with 2 irregular cross-rows of white spots, more or less confluent in anterior row; extreme tip
of tail with a pale border; anal barred and mottled like dorsal; pectoral and ventral pale; jaws pale.

F. C. B. 1900—1¢



242 BULLETIN OF THE UNITED STATES FISH COMMISSION.

A West Indian species (length 6 to 9 inches) closely resembling S. flavescens, from which it can
best be distinguished by its rounded (or rarely truncate) caudal, and absence of whitish or snowy
blotches on sides. It is known from Santo Domingo, Porto Rico, Jamaica, and Martinique. It is
common about Porto Rico, the collection containing specimens from San Juan, Aguadilla, Mayaguez,
Ensenada del Boqueron, Puerto Real, Guanica, Ponce, Arroyo, Hucares, and Fajardo.

Scarus rubripinnis Cuvier & Valenciennes, Hist. Nat. Poisg,, XIV, 199, 1839, Santo Domingo,
Scarus virens Cuv. & Val., Hist. Nat. Poiss., X1V, 203, 1839, Porto Rico (Coll. Plée), and Martinique (Coll. Achard).

Searus circumnolalus Poey, Memorias, 11, 423, 1861, Havana.
Secarws truncatus Poey, Synopsis, 339, 1868, Havana; Poey, Fauna Puerto-Riquefia, 336, 1881; Stahl, 1. c., 78 and 164, 1883.

f Scarus emarginatum Poey, Synopsis, 310, 1868, Havana.
Sparisoma rubripinne, Jordan & Evermann, 1. ¢., 1640, 1898.

199. Sparisoma brachiale (Poey).

Head 3.2; depth 38.1; eye 5.6; snout 2.2; interorbital 5.3; preorbital 3.4; D. 1x, 10; A. 11, 9;
pecioral 1.4; ventral 1.7; caudal 1.3; scales 13-25-5. Body elongate, back moderately elevated, dorsal
and ventral outlines much alike; eye about midway between tip of snout and end of opercle, very
high in position; no canines; outer rays of caudal considerably produced, making fin rather strongly
lunate, middle part truncate or slightly convex; lateral line interrupted near end of dorsal, beginning
again on row below, the two ends usually overlapping.

Color in life: Rich red above, paler below, edge'i of scales white; fing all rosy—red teeth white.
In spirits, very pale greenish, dark olive in one specimen; in some cases with rosy flushes on side; &
large jet-black spot at base of upper rays « { pectoral, not extending into axil; no other distinct markings.

A West Indian species known only from Cuba, Jamaica, and Porto Rico. Seen by us at Aguadilla,
Arroyo, and Isabel Segunda, where specimens 9 to 12.5 inches long were obtained; also collected by
Mr. Gray at San Geronimo.

Searus brachialis Poey, Memorias, 1T, 345, 1861, Cuba.

Scarus humeralis Poey, Memorias, 1I, 422, 1861, Havana; based on an old drawing; a black axillary spot sown with
white points.

Sparisoma brachiale, Jordan & Evermann, 1. ¢, 1641, 1898,

Genus 110, 8CARUS Forskil. Loros; Parrot-fishes.

Lower pharyngeals spoon-shaped, ovate-oblong, transversely conecave; teeth in each jaw fully
coalescent, appearing as tessellations on the surface; jaws with distinct median sutures; edges of jaw
even, teeth whitish or rosy in color, never green. Upper pharyngeals each with 2 rows of teeth; gill-
membranes scarcely united to the narrow isthmus, across which they form a broad fold; dorsal
spines flexible, scarcely different from soft rays; upper lip laterally double, interior fold becoming
very narrow or obsolete mesially; lower jaw included in the closed mouth; lateral line interrupted
posteriorly, commencing again on next series of scales below; tubes of lateral line scarcely branched;
scales on cheek in 2 to 4 rows; scales in front of dorsal on median line 6 to 8. D. 1x, 10; A. 11, 9 in
all species; scales 23-24-6. Body robust.

SCARUS:

a. Upper jaw with from 1 to 4 posterior canines,

b. Cheek with 2 or 3 rows of scales.

¢. Head with a longituqinal band;. a yellow longitudinal stripe on body; outer rays of caudal not colored like inner;
caudal subtruncate.

d. Quter rays of caudal blackish or greenish, darker than median rays.

e. Yellow stripe above pectoral about on a level with eye; outer rays of cuudal deep greenish-blue; upper jaw with 1
posterior canine (rarely duplicated); 2.5 rows of scales on cheek; head with 2 bluish-green stripes, interspace
reddish or yellow; dorsal and anal each with 2 green bands and 1 orange one, anal having a roundish blue spot
on membranc between every 2 rays. General color bluish-green mixed with orange............... punctulalus

ee. Yellow stripe above pectoral, mostly below level of eye; outer rays of eaudal blackish, restof caudal green; upper
jaw with 2 posterior canines; 2 rows of scales on cheek, upper part of head dark-green, below cye bright
yellowish-green, with bluish markings on opercle; dorsal bright-green at base; ventrals pale; base of pectoral
with a blue-black mark., General color in life, bright-green; darker on back, paler below............ bollmani
dd. Outer rays of caudal orange, lighter than median rays, its edge blackish; yellow stripe above pectoral, below level
of green stripes on head, which are nearly horizontal; upper jaw with 1 posterior canine (rarely duplicated);
2.5 rows of scaleson cheek; head with 2 bluish-green stripes, interspaces reddish or yellow: dorsal and anal each
with 2 green hands and 1 orange one, the latter without blue spots; basal band of dorsal not broken into green
spots.  General color bluish-green, mixed With OFRIEE ... ..ot ee e aaaaaann teeniopterus

ce. Head without longitudinal bands; posterior canines 2 to 4.
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Jf. Caudal truncate; 2 series of scales on cheek, and 2 scales on lower preopercular limb; canines 2 or 8 on cach side.
Color uniform violet-purple; vertical fing very @8Ik .o .. o i it iiiarer i ieiaaeaaaan aracanga

Jf. Caudal fin Iunate, the outer rays more or less produced; cheek with 2.5 or 3 rows of scales; posterior canines
3 or4; color (dried skin) plain brownish, caudal in one specimen darker, or paler mesially, its border and angles
12 3O trispinosus

bb. Check with 4 rows of scales; angles of cgudal more or less salient.

g. Color dusky-olivaccous, some scales with a rosy bloteh at base; dorsal edged with dusky; caudal dark, pale at base,
and with pale shades, its xmglcs little produeed; opercle wnh blue blotches; canines 3; snout rather acute;

7 scales before Aorsal oo i i et iaaaaa s cuzamile
gg. Color, dark sky-blue; jaws with bright colors ... i vetula, 200
g9g. Color brown, with 2 brown lateral bands....... ettt et e et aeeeeeeet e aaaaaaan gnathodus

aa. Upper jaw without canines; 2.5 series of scales on check,

k. Third (partial) row of scales of cheek of 3 or 4 scales, those of upper row little larger than those of second row.

1. Caudal slightly rounded, its outer rays not produced,

J. Side of body with 2 broad, dark longitudinal shades; sides of belly each with 8 sharply defined lines, each on a
row of scales, these stripes running from breast to beyond front of ventrals and usually becoming faint or
even obsolete in old individuals. .

k. Stripes on side of breast, if present, whitish. Color dark reddish-brown above, paler below; back dark; side with
2 dark parallel stripes of color of back, separated by paler interspaces, upper one extending backward from
eye; snout above bluish-brown; a narrow whitish streak running from head along middle line of belly; a faint
dark spot on base of pectoral; caudal pale orange-red, outer rays somewhat barred with brown; dorsal orange,
edged with bluish; otherfinsnearly plain ... it iii ittt e eier s croicensis, 201

kk, Stripes on side of breast, if present, inky-blue. Color bright-green, olivaceous above, paler below, lower half of
body becoming posteriorly more and more yellow, and on lower half of caudal peduncle bright light-yetlow,
this color being brightest above front of anal; longitudinal shades on side of body bright crimson, separated
on head by a band of green; no spot on base of pectoral; caudal fin green, its lower half yellow; dorsal, anal,
and pectoral green, at least at base; ventrals yellow . . ... o i it tic i irerirenna s evermannt
4j. sides of body without distinet, broad, darker stripes. Color brown; no bands or lmes upon body or head: dorsal
spotted with violet and edged above and below with yellow, like caudal; caudal without spots; yellow line
near edge and another along basc of dorsal ... . i i Jflavomarginatus

#. Caudal truncute, its points slightly salient; side with a broad whitish band ...... e ieiaetrtaiiancacraeean aculus

hh, Third (partial) row of gcales on cheek of 1 or 2 scales only; scales of upper row much larger than those of second
row; caudal subtrunumtc its outer rays more or less produccd becoming much clongate thh age; adult with

a fleshy hump above snout.
i. Color bright-blue, young more or less shaded with reddish-brown; fins mostly blue. Size large....... creruleus, 202
U. Color dusky-olive; a pale-yellowish streak from upper part of eye to upper base of eaudal ... ... .. ... cmblemalicus

200. Scarus vetula Bloch & Sdmcider Mud-fish; Vieja; old Wife.
(PLATE 31.)

Head 2.7; depth 2.7; eye 7; snout 2.3; interorbital 2.8; preorbital 4.2; D. 1x, 10; A. 11, 9; pectoral
1.5; ventral 2; caudal 1.3; scales 2-25-6. Dorsal and ventral outlines alike, head pointed; 2 posterior
lateral canines in upper jaw; caudal margin slightly concave between outer produced rays.

Color in life: Scales of trunk bluish-green, their edges pink; head variegated, the ground-color
in shades of grayish, pink, and blue; a wavy green stripe from slightly below angle of mouth obliquely
upward to below posterior margin of eye, bordered on both sides with yellow; a similar shorter stripe
on snout, similarly bordered; a bent green bar before eye and a very short one behind; lower lip and
chin blue; iris yellow; outer half of dorsal fin abruptly green, the line of demarcation curving obliquely
upward from base of first spine, thence nearly straight to tip of ninth ray; yellow below the green,
shading into rosy on base of fin, which has oblique pale-blue bars, one near base of each interradial
membrane, below which is an oblong deep-blue blotch; anal colored exactly like dorsal, but without
oblique pale-blue bars; pectoral with its upper edge blue, below which is a band of pink spreading out
over the base, rest of fin light-green; ventral with spine and first ray blue, second yellow, the rest pale,
with rosy membranes; caudal with upper and lower produced rays blue, the two inner of the produced
rays rosy at base, yellowish at ends, rest of fin green; several scales at base of caudal rosy.

This is one of the most gaudy of the parrot-fishes, the combination of colors heing very extraor-
dinary. It is thus far known only from Cuba and Porto Rico, where it is not uncommon. The
specimen in our collection from which the colored drawing (plate 31) was made is 12.5 inches long and
was obtained at Puerto Real. We have compared it with a specimen in the National Museum which
has been identified with Poey’s S. superbus and find that they agree perfectly. The identity of S.
superbus with S. vefula seems certain, though there are some slight discrepancies in the descriptions.

-

Vigja, Parra, Deser. Dif. Piczas, Hist. Nat., 58, pl. 28, fig. 1, 1787, Havana,
Searus vetula Bloch & Schneider, 8yst. Ichth,, 289, 1801, Cuba; after Parra; Jordan & Evermann, 1, ¢., 1649, 1898,
Scarus superbus Poey, Memorias, 11, 218, 1860, Cuba.
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201. Scarus croicensis (Bloch). Bullon.

Head 2.9; depth 3.3; eye 4.8; enout 2.9; interorbital 3; preorbital 4.8; D. 1x, 10; A. 11, 9; pec-
toral 1.6; ventral 2; caudal 1.9; scales 13-25-6. Body elongate, little elevated, dorsal and ventral
outlines alike, jaws without canines; caudal fin slightly rounded.

Color in life: Brownish above, pale below; a broad band of brown from eye to base of caudal, a
narrower one below thig from base of pectoral to caudal; a pale-bluish line bordering upper band
above and below; two or three white or pale-bluish longitudinal streaks on sides of abdomen.

A species of small size but great abundance, from southern Florida and the West Indies; known
from Key West, the Tortugas, Bermuda, Havana, Porto Rico, St. Thomas, Jamaica, St. Lucia, Mar-
tinique, and St. Croix. Numerous specimens obtained by us at San Antonio Bridge, Boqueron,
Mayaguez, Hucares, Fajardo, and Culebra; 8 by Mr. Gray at San Geronimo. It probably does not
exceed 5 or 6 inches in length.

Searus croicensis Bloch, Ichth., pl. 221, 1730, St. Croix; Jordan & Evermann, 1. ¢., 1650, 1898.
Scarus insule-sancla-crucis Bloch & Schneider, Syst. Ichth,, 312, pl. 62, fig. 2, 1801; after Grouow
Scarus alternans Cuvier & Valenciennes, Hist. Nat. Poiss, IV, 200, 1839, Martinique.
Pseudoscarus lineolatus Poey, Repertorio, 11, 239, 1868, Cuba.

202. Scarus ceeruleus (Bloch). ““Lore?; Blue Parrot-fish; ‘‘Tumble-nose.”’
(PLATE 32.)

Head 3; depth 3; eye 8; snout 2.8; interorbital 2.8; preorbital 3.7; D. 1x, 10; A. 11, 9; pectoral
1.6; ventral 1.8; caudal 1; scales 2-25-6. Body elongate, back scarcely elevated, but snout with a
large fleshy hump so that head is not pointgd hump much more prominent in old individuals; anterior
profile strongly concave above eye in a specimen 20 inches long, nearly straight or slightly convex in
one of 14 inches; eye small; caudal truncate or slightly rounded between the produced outer rays; no
canines; pores of lateral line little branched.

Color in life: Everywhere uniform turquoise-blue, bases of vertlcal fins much deeper blue; iris
blue, pupil with a narrow brownish-yellow border; a brownish-yellow stripe bordering lower jaw;
faint wine-colored shades on side of head below and behind eye; head, back, belly, and tips of fing
greenigh-blue.

The blue parrot-fish reaches a length of 2 or 3 feet and a weight of 12 to 20 pounds. It has the
widest distribution of any member of the family, being found from Chesapeake Bay southward to
Florida and throughout the West Indies. It has been recorded from St. George Island (Maryland),
Cape Charles, Bahamas, Key West, Tortugas, Havana, Martinique, Jamaica, and Porto Rico. Two
specimeng, 14.5 and 20 inches long, were obtained by us at Culebra Island, and many others were
seen in the boats of the St. Thomas, 8t. Croix, and Tortola fishermen who frequent the waters about
Culebra and Vieques islands. Though evidently not held in high esteem, it is doubtless the most
important food species of the parrot-fishes occurring about Porto Rico, due chiefly to its abundance
and large size, and the catch seems to be always saved by the fishermen.

So far as known, none of the parrot-fishes ever takes the hook, and they are therefore usually
caught in some sort of trap. The trap in common use about Porto Rico is shown on page 31.
About Culebra Island these traps or baskets are set in § to 8 fathoms of water, and are usually baited
with large chunks of cactus pulp, made white by trimming off the green outer part.

These large parrot-fish are taken in considerable numbers, along with hog-fish, doctor-fish (med-
icos), groupers, snappers, and grunts. The name ‘“‘tumble-nose” is given by fishermen to unusually
large blue parrot-fish, on account of the peculiar topography of the nose.

Novacula ceerulee (the Blue-fish), Catesby, Nut, Hist. Caroling, ete., 18, pl, 18, 1743, Bahamas,

Loro, Parra, Descr, Dif. Piezas, Hist, Nat., 57, pl, 27, fig. 1, 1787, Cuba,

Traowpa, Pares, 1, ¢, fig, 2.

Coryphana cerulea Bloch, Auslindische Fische, II, 120, pl. 176,1786,in part, Bahamas; a.ft(.r Cutesby and a figure by
Aubriet, altered from a figure by Plumier.

Searus loro Bloch & Schneider, Systema Ichthyol., 288, 1801; after Loro of Parra.

Scarus trilobatus Lacépede, Hist. Nat, Poiss., IV, 21, 1803, Martinique; on a'drawing by Plumier.

? Scarus holocyancos Lacépede, Hist. Nat. Poiss., 1V, 45, 1803, Martinique; on a copy by Aubriet of a drawing by Plumier;
the copy colored entirely blue in order to represent this species; the original drawing probably intended for
Sparisoma chrysopterum; the same copy by Aubrict, the original of Bloch’s engraving of Scarus ceruleus.

Searus oblusus Poey, Memorias, 11, 217, 1860, Cuba; adult.

Scarus nuchalis Poey, Memorias, II, 220, 1860, Cuba; young.

Scurus ceruleus, Jordan & Evermanu, 1, ¢,,1652, 1898,
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Genus 111. PSEUDOSCARUS Bleeker. Guacamaias.

This genus differs from Scarus, as here understood, chiefly in the deep green or blue color of its
highly modified jaws and teeth. The species are mostly of large size and robust form. Five species
of this genus are recognized by Jordan & Evermann as occurring in American waters north of Panama,
only one of which iy thus far known from Porto Rico.

PsEunoscarus:
a. Upper jaw with canines; caudal fin with angles much exserted, especially in adult; soft dorsal and anal ending in
points; 2.5 rows of scales on check. .
b, Upper jaw usually with 1 posterior canine. Color bright-blue, edges of scales brownish; fins dark-brown, with
green upon external border of ventrals, which are long and pointed; forehead with a fleshy hump in adult.
¢. Tubes of lateral line considerably branched ... i it cierearcecreacamer e caaanan cwlestinus
cc. Tubes of lateral line not branched ... .ottt teeacaeeaaenan simplex
bb, Upper jaw with from 8 to 6 posterior canines; jaws very convex. Color green under pectoral and along side and
posterior part of body; head, anterior and upper part of back, and belly grayish-yellow; dorsal and anal brown,
spotted with green along their bascs; pectorals and ventralg tinted with green; caudal grayish-yellow. Size
1 e pleianus
Loro:
aa. Upper jaw without posterior canines; teeth deep blue-green. Size large.
d. Caudal deeply notched, angles much produced in adult (fin truncate or rounded in young); body moderately
elongate; depth 2.5 to 8 in length; cheek with 2.5 rows of scales, those of upper row larger than those of second,
1 seale below seeond row,  Color olive-green, with more or less ill-defined green markings on head; lower parts
morc or less reddish; vertical fins brownish-orange, all edged with deep-blue...c.cooveennaen.. guacamaia, 203

F1G. 68,—Pscud us ¢

203. Pseudoscarus guacamaia (Cuvier). Guacamaia; Green Parrot-fish.

Head 2.9; depth 2.7; eye 5; snout 2.8; interorbital 3; preorbital 5.5; D. 1x, 10; A. 11, 9; pectoral
1.5; ventral 1.9; caudal 1.5; scales 13-25-6. No canine teeth; lower jaw included in closed mouth;
lateral line interrupted under last dorsal rays, beginning again two rows lower, its pores scarcely
branched; caudal slightly rounded.

. Color in life: Sides mottled blue and brown or with blue bars separated by irregular brown ones;
under parts white, with numerous fine dark punctulations; head with a narrow pale greenish-blue bar
under eye, extending upon lower jaw andfading to white, uniting with its fellow on chin; a short
preocular blue bar; teeth green; dorsal and anal brick-reddish, with narfow blue border; a few
indistinct bluish spots along base and through middle of fin; base of anal with pale-blue spots; caudal
dirty-red with darkish border; ventral pale-rosy, anterior edge blue; pectoral pale. In spirits: Pale-
greenish, darker above; teeth greenish-blue; the green stripes on head sometimes persisting; vertical
fins dark-edged.

This species is known at once by the absence of canines and the blue teeth. It ranges from
Florida south to Rio Janeiro; it has been recorded from St. Augustine, Key West, Havana, and Porto
Rico. Numerous specimens, all young, from 1.75 to 5.88 inches long, were seined at San Antonio
Bridge, Puerto Real, Boqueron, Culebra, and Fajardo. It is probably one of the most abundant of



%46 BULLETIN OF THE UNITED STATES FISH COMMISSION,

the large parrot-fishes about Porto Rico, as it is also about Key West. It is not uncommon at Havana,
where it is still known as ‘‘guacamaia,” the name by which it was known to Parra more than a
century ago. It reaches a length of 2 feet or more, and is of some value as food.

Guacamaia, Parra, Descr. Dif. Piezas, Hist. Nat., 54, pl. 26,1787, Cuba.

Searus guacamaic Cuvier, Régne Animal, ed. 11, vol.2,265,1829, Cuba; after Parra.

Scarus turchesius Cuvier & Valenciennes, Hist. Nat. Poiss., X1V, 181,1839, Porto Rico.

Scarus rostratus Poey, Memorias, IT, 221,1860, Havana.

Psendoscarus turchesius, Poey, Fauna Puerto-Riquefia, 837, 1881; Stahl, L. ¢, 78 and 164, 1883,

Pseudoscarus guacamaia, Jordan & Evermann, 1, c., 1657, 1898,

FAMILY LHI. EPHiPPID%E. The Spade-Fishes,

Body compressed, usually greatly elevated, anterior profile steep, caudal peduncle short. Scales
moderate or small, ctenoid, densely covering soft parts of vertical fing; lateral line present, following
curve of back. Mouth small, terminal, horizontal; premaxillaries slightly protractile; maxillary short,
without supplemental bone, partly slipping under the narrow preorbital; jaws with bands of slender,
pointed, movable, brush-like teeth; nostrilg double; preoperele very finely serrated or entire; gill-mem-
branes broadly attached to isthmus, openings restricted to sides; branchiostegals 6 or 7; pyloric creca
few; gillrakers very short; pseudobranchiz present. Dorsal fins 2, somewhat connected, the first of 8
to 11 spines, which are depressible in a groove; soft dorsal and anal finsg anteriorly high, their bases
thickened by scales; anal spines 3 or 4, short; caudal fin truncate or doubly concave; pectoral short,
rays all branched; ventrals thoracie, normally 1, 5; sometimes rudimentary; a large accessory scale as
in the Sparide; air-bladder large, commonly bifurcate in front, and with 2 slender horns behind.
Vertebre 10+ 14 =24. Post-temporal bifurcate, as usnal among fishes, not joined to skull.

As here understood, the Ephippide comprise about 4 genera and 10 or 12 species, related to the
Cheetodontid:x but showing important differences in the skeleton, which shows resemblances to both
scombroid and sparoid forms. Shore fishes, mostly of large size, in warm seas, often valued as food.

The following diagnosis of this family is given by Dr. Gill: *Chactodontoidea with a widescaly
isthmus extending from pectoral region to the chin and separating the branchial apertures; spinous
partially differentiated from soft portion of dorsal; upper jaw scarcely protractile; ethmoid cariniform
above (not sunk and concave) and vomer declivous (not projecting forward or retuse) ; parapophyses
spiniform and posteriorly inclosing a hsemal canal, and post-temporal bones bifurcated.”

Genus 112. CHZETODIPTERUS Lacépéde.

Body much elevated and compressed, its outline nearly orbicular, anterior profile nearly vertical.
Scales small, 55 to 70 in course of lateral line. Jaws about equal; no teeth on vomer or palatines;
teeth on jaws slender, somewhat movable; preopercle finely serrulate. Branchiostegals 6. Dorsal fins
2, somewhat connected, first usually of 9 spines, the third of which is elongate; anal spines 3, small,
second the longest; ventral with large accessory scale. Pyloric ceca 4 to 6.

An American genus distinguished from the Asiatic Jphippus, by the very much smaller scales.

204. Cheetodipterus faber (Broussonet). “Paguale’; Angél-ﬁsh; Spade-fish.
(PLATE 33.) .

Head 3.5; depth 1. 1 to 1.75; eye 4.2; snout 2.6; maxillary 8.5; interorbital 2.6; -preorbital 4. 7;
D. vir-1, 20 to 22; A. 111, 18; pectoral 1.8; ventral 1; caudal 0.8; scales about 60. Body nearly orbicu-
lar, great]y compressed caudal peduncle short and slender; head small, not pointed; mouth very
small, the equal jaws with broad brush-like bands of slender, very closely set, movable, pointed teeth;
maxillary not reaching front of eye; profile of snout nearly vertical; spinous dorsal low, the third
gpine much enlarged, its membrane black; fourth spine enlarged, but shorter than third, widened and
flattened, the other spines short and partially embedded; s6ft dorsal and anal densely covered through-
out with very fine scales; the anterior rays much produced, those of dorsal 1.4 in body, of anal 2.2;
bases of these fins with sheaths of scales intermediate in size between those of body and those of rest
of fin; pectoral small, with fine scales on outer side; ventral long, falcate, densely scaled, the first ray
produced and ﬁlamentous; caudal large, scaly at base, its margin slightly concave. The young have
the third dorsal spine much more produced than in adult, reaching past middle of produced rays of
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soft dorsal, the black membrane continued to tip; the anterior soft dorsal rays are much less produced
in the young and the body is deeper than in the adult.

Color in spirits: Pearly-gray, with dark vertical bands; one from occiput through eye to lower
margin of cheek; a second from front of dorsal to belly behind base of ventrals, extending slightly
upon opercle; a third from under spinous dorsal downward, tapering out below middle of side; a fourth
from Iast dorsal spines to front of anal; a fifth from middle of base of dorsal to near end of base of anal;
sixth and last at base of caudal, faint; these bands plainest in young, almost or quite disappearing in
old individuals; ventrals black. .

The spade-fish ranges from Cape Cod to Rio Janeiro. It is occasionally taken at New York and
a few have been caught in traps at Menemsha Bight near Woods Hole in August and September. It
is not uncommon about the mouth of the Chesapeake and increases in abundance southward to Key
West and Pensacola, at which latter place it is called ‘‘spade-fish,’” while at Key West, along the east
coast of Florida, and on the Carolina coast it is known as the ‘‘ angel-fish,”” a name which, according
to Scheepf, appears to have been current for over a century at Beaufort, N. C., where it is also callea
‘‘ porgee’’ or “‘porgy,’” names which are also in use for this species among the New York fishermen,
In the West Indies it is known from Cuba, Santo'Domingo, Jamaica, Martinique, and Porto Rico. We
obtained specimens from San Juan, Mayaguez, Puerto Real, Arroyo, and Isabel Segunda, and it is
doubtless common everywhere about the island .in suitable places. It has also been recorded from
the coasts of Guatemala and Texas. It has been erroneously reported from the Pacific coast of
America, particularly from San Diego, Cal., the Pacific coast species (Chatodiplerus zonatus) being an
entirely different fish.

Mr. Silas Stearns studied the habits of the spade- ﬁsh on the coasts of west Florida, Alabama,
and Louisiana, where it is common. He says it is found throughout the summer and fall in the bays,
about wharves, rock piles, and old wrecks, where crustaceans are abundant. In October and
November large schools are seen along the sea-beaches, evidently leaving the coast for warmer water,
at which time many are caught in haul seines. In that region they probably spawn in early summer,
and the young are seen until October.

The spade-fish reaches a length of 2 or 8 feet and a weight of 20 pounds, although the average
size of those caught is much less. Mr. Stearns gives 15 inches as the largest he has seen, and the
average at not more than 8 inches. Much larger ones were examined by us at Key West and at Fort
Pierce and Eden, on Indian River. The largest seen in Porto Rico was about 14 inches long. Very
large examples, which have been described as FEphippus gigas, but which are evidently adults of
unusual size of this species, have the occipital crest and anterior interheemals developed into large,
thick, bony masses, which are quite remarkable in appearance.

The spade-fish has in the last twenty-five or thirty years come to be one of the most highly prized
food-fishes, and is held in very high esteem by connoisseurs in Washington and New York, in the
markets of which cities it is most abundant during the summer months.

Chetodon faber Broussonet, Ichth, Decas., 1, V, pl. 4, 1782, Jamaica; Carolina; Society Islands.

Faber marinus fere quadratus (the Pilot- ﬁsh) Sloane, Nat. Hist. Jamaica, II, 290, pl 261, 1793, Jamaica.
Zeus quadratus Gmelin, Syst. Nat.,, I, 1225, 1788, Jamaica; after Sloane.,

C hztodon plumieri Bloch, Ichth.; pl 211, 1793, Martinique; after Plumier.

Selene quadrangularis Lacépede, Hist. Nat. Poiss., IV, 564, 1803, Jamaica; after Sloane.

Chztodon oviformis Mitchill, Trans. Lit. and Phil. Soc., I, 1815, 247, pl. b, fig. 4, New York.

Ephippus gigas Cuvier, Régne Animal, ed. 2, I1, 191, 1829, Ameriea; Stahl, 1. c., 163, 1883,

Ephippus fuber, Poey, Fauna Puerto-Riguefia, 380, 1881; Stahl, 1. e., 77 and 163, 1883.

Chztodipterus faber, Jordan & Evermann, 1. c., 1668, 1898,

Family LIV. CHETODONTIDAE. The Butterfly-fishes.

Body strongly compressed, elevated, suborbicular in outline, covered with moderate-sized o
small scales, which are finely ciliated or nearly smooth; lateral line present, concurrent with back, not
extending on caudal fin; mouth small, protractile, terminal; maxillary very short, irregular in form,
divided into two by a longitudinal suture; upper part of skull solid, occipital crest strong; post-temnporal
firmly joined to skull, its form really trifurcate though appearing simple, interspaces between forks
filled in by bone so that only a foramen isleft; last bone of suborbital ring firmly joined to preoperculum;
teeth brush-like or setiform, often extremely long, in narrow bands in jaws; no teeth on vomer or
palatines; no canines, molars, or incisors; eyes lateral, of moderate size; branchiostegals 6 or 7;
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pseudobranchie very large; air-bladder present. Gill-membranes more or less attached to isthmus;
gillrakers very small. Dorsal fin single, continuous, its rays sometimes filamentous, its soft part as
well as soft part of anal densely covered with small scales; anal similar to soft dorsal, with 3 or 4 spines;
- ventrals thoracie, 1, 5; caudal usually truncate. Vertebree 10 4-14 =24, the anterior abbreviated;
insertion of ribs inferior; post-temporal usually reduced and not bifurcate.

Carnivorous fishes of the tropical seas, noted for their singular forms, bright colors, and great
activity. The family comprises 8 to 10 genera and about 180 species, most of them belonging to
Chatodon and Pomacanihus. Their excessive quickness of sense and motion enables these fishes to
maintain themselves in the struggle for existence in the close competition of the coral reefs, notwith-
standing their bright colors. The young are very different from the adult, and pass through a stage
termed Tholichthys, in which the membranes are greatly developed, forming collars and sheaths about

head and neck.

CHZETODONTIN &:
a. Preopercle unarmed; dorsal spines not graduated, some of median spines longer than last spines; seales compara-
tively large (young with the Tholichthys form).
b. Snout (nasal, palatines, ete.) with premaxillaries, articular, and dentary bones much produced, beak-like; cleft of
mouth with maxillaries, short; lateral line ceasing under goft dorsal,
¢. Dorsal spines 12 or 13; soft rays about 20 (19 to 23).
d. Scales 1arge; beak MOArate. .o ittt e et i creaeteeaareaaataanacacnraenean PROGNATHODES

1b. Snout little if at all produced; dorsal spines usually 12 to 14, not graduated, some of middle ones highest; anal
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POMACANTHINZ:
aa. Preopercle armed at its angle with a very strong spine, which is sometimes grooved.
¢. Interopercle unarmed; vertical limb of preopercle above spine entire or nearly so; dorsal fin with 8 to 11 spines, its
SOft TRYS 28 10 82 L ettt et i ee e et a i ta it em it aacreeaan POMACANTHUS, 114
ee. Interoperele short and broad, armed with 1 to