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THE FISHES OF PORTO RICO.

By BARTON W. EVERMANN AND 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
~enera and detailed descriptions of all the species now known from those waters,
rhat 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
not yet actually known from Porto Rican waters, may hereafter be found to occur
there. 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 .Iordan & Everrnann, 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
;vholly from Porto Rican material or verified upon specimens from that island, and
In 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 Kev West or elsewhere.
. It has not been the intention to give much synonymy. In every case reference
IS l1lade to the original description of each species, to all original synonyms, to Poey's
and Stahl's papers on Porto Rican fishes, and to .Jordau & Evermann's "Fishes of
North and Middle America." The locality named at the end of each reference is that
frOm which the type of the species came. . •
~ , Of the 49 colored plates, 33 were made by Mr. A. H. Baldwin, and 16 by Mr.
? B. Hudson. All those by Mr.' Baldwin were painted on board the Fi81~ I£a:wk, the
fish being placed ill an aquarium as soon as caught and the life colors gotten before
they had undergone any appreciable change.

. Among the fishes painted from life by Mr. Hudson at Key West, Fla., in the
~Inter of 1897-98, are 16 species which occur in' Porto Rico, and his paintings of
t Ose are used in this report. The fish were selected from those (usually a large
nUmber) brought in by the fishermen in the live-wells of their boats and transferred:h a large aquarium on the pier only a few feet distant from the fishing boats, where

ey were kept in as nearly a normal condition as possible while being painted. VV'e
can 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 3 new genera and 20 of the new species were described by the present
writers in the Annual Report of the U. S. Fish Commission for 1899.1

One of the new eels (ApAt1w1Ifnio1~tl~Y8 oaribbeus), the type of which was collected
by Mr. G. M. Gray, was described by Drs. Gill and Smith in Science for June 22, 1900~2

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. T".N,.I Specles. '''''N'·I
Aphthalmichthys earibbeus..................... Bollmannia boqueronensis............. 49366
SPha~ebranchus ophionens*.......... 49526 Microgobius meeki. .................... 49367
Lyco ontis albimentis*........ ,...... 49527 Gillias ..................................
Lycondontis jordani .................. 49358 Gillias jordani. ...•..................... 49368
Stolcphoruslyolepis* ................. 49528 Malacoctenus culebrre.................. 49369
Stolephorus gilberti. ........... ;...... 49359 Malacoctenus moorei. .................. 49370
Stolephorus garmanl.................. 49360 Malacoctenus puertoricensls ........... 49371
Apogon selllcauda* ......... .......... 49529 Auchenopterus albicaudus............. 49373
Mycteroperca bowersl * ....... __ . __ ... 49530 Auchenopterus fajardo••............... 49376
Prlonodes baldwini ................ __ . 49361 Auchenopterus rubeseens .....-......... 49374
Neomrenls megalophthalmus s ........ 49531 Auchenopterus clngulatus ............. 49375
Calamus kendalli .............. __ ..... I 49362 Auchenistius ...........................
Doratonotus decorls................... i 49363 Auchenlstlus stahU .................... 49372
Scorprena albiflmbrla * ................ 49532 Cora1llozetus ........................... ..........
Beorpeena bergil *.................. '.' .. 49533 Coralllozetus eardonai.................. 49377
Pontlnus beanorum *.................. 49534 Emblemaria pandlonls *................ 49535
Sicydlum cagultre ..................... 49364 Cltharichthhs arenaeeus*.............. 49536
Gobins bayamonensis ................. 49365 Halleuticht ys smlthll *............... 49587

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

"The Moringuoid Eels in American Waters, by Theo. Gill and H. M. Smith. <Science, N. S.,
vol, XI, 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 Humber 33 species proved to be
new, which is more than 12.5 per cent of the species collected by us, or 11.3 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.
A.mong the families with largest representation are the grunts (IImmulidm), with 17
species; the sea basses and groupers (SeN'anidm), with 16 species; the parnpanos (Oa1"
augidm) and parrot-fishes (8caridm) , with 15 species each; and the blennies (Blenniidm)
and gobles «(}oOiidm), with 14 species each. The snappers (Lutian1;dm) are represented
by 11 species. The largest genera are Spamorna, with 11 species; Neomm1Us, with 10;
Hmmulonand Stolephorus, with 8 each; and Oamnw, SOO1'Pmna, andAuolumopteru..~, 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
as 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
fi8hcs used as food is, however, large; as if; shown in the chapter on the commercial
fisheries of the island.

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

I:he number of species known from the Florida Keys is almost exactly the same
as the number recorded from Porto Rico. With few exceptions the food-fishes
found at Key West, Habana, l1J1d Porto Rico are identical, and the same is true for
Jamaica, from which .Jordan & Rutter give a list of 197 species. Of these, 45 were
not obtained by us, and of our 291 species, 139 were not listed by them from Jamaica,

The species common to Key West, Habana, .Iamaicu, 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
or the peripheral species of the faunas of the Gulf and the coast of the South Atlantic
States.

A.nother remarkable feature of the Porto Riean fish fauna is the paucity in the
representation of the oyprinodonts, The family P<X3C1;Uidm is a large one, and in most
of our tropical waters it is represented by many species. From Florida 21 species
o~ this family are reoognized, hut only 2 are known from Porto Rico. This great
difference is doubtless largely due to the marked difference in the character of the
,enVironment. The P~liidm are chiefly fishes of brackish WItter and mud bottom,
Conditions adequately met in Florida, but almost entirely absent from Porto Rico.
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KEY TO THE FAMILIES OF FISHES RE¥RESENTED IN WEST INDIAN WATERS. I

I.-VENTRAL FINS PRES~:NT, ABDOMINAL.

A. Back with an adipose fin behind the single-rayed dorsal fin.
B. Head with 4 to 8 long barbels about the mouth and nostrils _ _ SU.URJDJIo;.

BB. Head without barbels as deseribed above.
e. Sides of body without photophores or luminous glands; no barbelnt throat.
D. Pseudobranehire present.
Eo Maxillary very narrow, rudimentary, or obsolete; hypoeoracoids not divergent. __ SVNODONTIDA-;.

EE. Mnxlllary well developed, dllated behind; pectoral normal; hypoeoracolds mostly divergent _ AULOPIDM.
DD. Psondobrnnehhe absent.

F. Pectoral undivided, subhumeral; pseudobranchire absent BENTHOSAURIDM.
FF. -Pectoral rays elongate, arranged in two groups BATHVPTEROIDJD.+:'
ee. Sides of body with photophores more or less developed. Barbel at throat present, very long: body naked.

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

ST~:RNOPTVCIIlDA-;.

GG. Vertebral spines not exsertcd in front of dorsal.
H. Pseudobranchire presen t.
I. Premaxlllaries forming entire margin of upper jaw; body sea:y; opercular apparatus complete.
J. Form elongate, the snout pointed, barracuda-like; photophores very small pARALEPIDID£.

J.T. Form oblong, the snout not much produced; photophores conspicuous MVCTOPIlID£.
II. Premaxlllaries not forming the whole margin of upper jaw, the maxtllarv entcring into it; body naked; opercular

apparatus incomplete _ MAUROLOCJD£.
HH. Pseudobranchire absent; mouth large, with canine teeth; scales deciduous or wanting eIlAUI.IODONTIDJE.
AA. Back without adipose fin.

B. Dorsal fin single, made up of rays, and not preceded by a series of free spines or Iollowed by flnlets.
C. Tal! evidently strongly heteroccrcal; scales ganoid; no gular platc; dorsal fin short. _.I.EPlsosn;IDJIo;.

CC. Tall not evidently heteroeereal.
D. Tal! tapering to a point, without caudal fin; anal fin very long, of about 200 rays; body scaly HALOSAURIWE.

DD. Tail not tapering to a point: caudal fin developed.
E. Body naked.
1<'. Throat with a long barbel; no caudal fiiament; mouth large:
G. Barbel free at tip STOlllIATIDiE.

GG. Barbel connccting throat with symphysis of lower jaw MAI.ACOSTEJDJIo;.
}'F. Throat without barbel.

H. Caudal fin with a long filament; body elongate; mouth very small FISTUJ.ARJlD)E.
HH. Caudal fin without filament. Pectorals present RONDELETUD£.
EE. Body sealy.

1. Head with a large divided luminous plate in place of eyes IPNOPIDAl.
II. Head with normully developed eyes.
J. Anal fin with many spines; mouth toothless, sueker-ltke LIPOGENVJD,E.

JJ. Anal fin without distinct spines.
K. Pectoral fins inserted high, near axis of body; lower pharyngeals united; lateral Ilne along side of belly.
L. Jaws each with long sharp teeth mixed with smaller ones ESOCIDA-;.

1.1•. Jaws with small equal, conic or trieuspid teeth.
M. Lower jaw more or less produced: teeth trieuspid HEMIRAMPHIDJE.

MM. Lower jaw a little produced; teeth conic; pectoral elongate, forming an organ of /llght_ _ EXOCCETIDA-;.
KK. Pectoral fins inserted below axis of body; lower pharyngeals separate.

N. Phosphorescent. spots present; teeth unequal CHA~I.IODONTIDJE.
NN. Phosphorescent spots none.

O. Head scaly, more or less.
P, Maxillaries connate with premaxflluries; jnws long SVNODONTIDJIo;.

Pl", Maxillarics distinct; upper jaw protractile, its margin formed by premaxillaries ulone: no latera! line .PlECIJ-J1DA-;.
00. Hend naked.

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

R. Gular plate present, between branches of lower jaw; mouth large; teeth present, all pointcd; axillary scales and
sheaths large }1r.oPlD~;.

RR. Gular plate nonc.
S. Lateral Iine weil developed; mouth small, horizontal; posterior part of tongue und roof of mouth covered with

coarse-paved teeth : AI.BULIDJE.
SS. Lateral Hne wanting; no gular plate.
'1'. Mouth moderate, terminal, the maxillary of about a pieces; stomach not gizzard-like ........•..........CLUPEIDJIoll

T'1'. Mouth subinferior, very large, below a tapering, pig-like snout; maxillary very long _ ENGRAULIDID£.
QQ. Dorsal fin posterior, opposite anal; deep-sea fishes, of loose organization; mostly blnckish In color; mouth smajl,

with small pointed teeth; air-bladder wanting AI.EI'OCEPIIALIDJIl.

1 '1'he Iancelets, sharks, and mys are not iueluded Iu this key.
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BB. Dorsal fin single, preceded by free spines. Body scaly; snout tubular AULOSTOMID.E.
BBB. Dorsal lin composed of frcc splncs; ventrals with 1 or 2 spines eacli: body elongate NOTACANTHlD.E.

BBBB. Dorsal fins 2, the anterior of spines only, the posterior chiefly of soft rays.
U. Pectoral fin with 5 to 8 lowermost rays detached and filamentous POLYNEMID.E.

UU. Pectoral fin entire.
V. Teeth strong, unequal: lateral line present SPHYR.ENID.E.

VV. Teeth small or wanting; lateral Itne obsolete.
W. Dorsal spines 4, stout; annl spines3 MUGILID.E.

WW. DorMI spines 4 to 8, slender; milt! spine single ATHERINlD.E.

II.-VEN'I'RAL FINS PHESENT, 1'ROHACIC OH SU~lll(llJI,An, NUMHIm 01' RAYS I>EI'INrml,Y 1,5.

A. Gtll-opentngs In front of the pectoral fins.
B. Body more or less scaly or armed with bony plates,
C. Ventral fins completely united; gill-membranes joined to thc Isthmus: no latoral Iino GOBIlD.E.

CC. Ventral fins separate.
D. Suborbital with a bony stay, which extends across the check to or toward the preoperele: checks sometimes

entirely mailed.
E. Pectoral fin with 3 lower rays detached and free; head bony TRIGLlD.E.

I~E. Pectoral fin with 2 lower rays detached and free; nody malled PEBISTEDIlD.E.
I<;EE. Pectoral fin entire; slit behind fourth glJJ small or wanting.

F. Dorsal spines 4; lips fringed; eyes superior UBANOSCOPID.E.
FF. Dorsalspines 8 to 17; anal spines 3; body sealy ; SCORl'.ENID.E.
DD. Suborbital stay wanting: cheeks not mailad.

G. Bplnous dorsal transformed into a sucking disk on top of head, composed of 8 to 30 trnnsverse plutes.. ECHENEIDlD.E,
GG. Spinous dorsal (if present) not transformed into a sucking disk.

R. Dorsal spines nil or nearly all disconnected from each other.
I. Body elongate, spindle-shaped , HACHYCENTRID.E.

II. Body oblong or ovate, compressed.
J. Caudal peduncle very slender, the fin widely forked: preoperelo entire CARANGlD.E.

J.I. Caudal peduncle stoutish, the fin little forked. Gill-membranes broadly united to Isthmus r~l'HIPPID.E.

HR. Dorsal spines (If present) all, or most of them, connected by membrane,
K. Pectoral fin with 4 to 9 lowermost rays detached and filiform I'OLYNEM1D.E.

KK. Pectoral fin entire.
L. Dorsal and anal each with 1 or more detached flnlets.

111. Anal preceded by 2 free spines CARANGID.E.
1II1II. Anal not preceded by 2 free spines.

N. Caudal peduncle keelcd SCOMBRID.E.
NN. Caudal peduncle not keeled G~:lIlPYI.lD.E.

LL. Dorsal and anal without finletB.
O. Lateral line armed posteriorly with u series of keeled plates; 2 free nual spines; glll-membraues free from Isthmus.

CARANGID.E.
00. Lateral line armed posteriorly with a sharp, movublc.Jancet-ltke spine, or with a few bony tubercles; scales small,

rough; gill-membranes adherent to isthmus ; TEUTHlDlD.E.
000. Luternl Ilnu unarmed.

P. Throat with 2 long barbels (placed just behind chin); dorsal fins 2 lIfuI.r.IDJI<~.

Pl>, 'I'hront without long barbels. .
Q. Analfin preceded by 2 free spines (these obsolete in very old, joined by membrane ill very young) .....CARANGIl!.E.

QQ. Anai fin not preceded by free spines.
R. Nostril single on each side; lateral1ine interrupted; lower pharyngeals united.
S. Anal spines 2 POMACENTRID.E.

SS. Anul spines 3 to 11. Fresh-water fishes : CICHLID.E.
HR. Nostril double on each side.

1'. Laterul Ilne extending to tip of middle raya of eaudul.
U. Armi spines 3, the second strong.
V. Dorsal fins 2,separate: body elongate C~:NTROPO!nD.E.

VV. Dorsal fin continuous H.EMULID.E.
UU. Anal spines 1 or 2, the second lurge or small _..SerMNlDM.
'I'T', Lateral line not extending beyond base of caudal fin.

W. Gilla 3.5, the slit behind the Iast very small or wanting.
X. Mouth not vertfcal, lips not fringed; dorsal fin continuous, spine. 8 to 18; scalos cycloid: lower pharyngeals united ..
t 'ree.th in each side of each jaw united, fonning a sort of beak , _ SCARlD.E.

Y\ 'I'eeth distinct or nearly so, the anterior usually more or less canine LABItlD.E.
XX. Mouth nearly vertical, the lips with fleshy fringes; dorsal divided, the spinous part short, of nbout 4 spines; lower

pharyngeals separate URANOSCOl'lD.E.
WW. Gl1ls 4, a long slit behind the fourth.

Z. Teeth setlform, like the teeth of a brush; body elevated, longer than deep, the soft fins completely sealed.
a.. Dorsal fin continuous CH~;TODONTlD.E.

aa. Dorsal fin divided EPHlPl'ID.E.
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ZZ. Teeth not setiform.
b. Body deeper than long, covered with rough scales; dorsal spines 8; anal spines 3; soft fins very long....CAPROInN-.

bb. Bod Y longer than deep.
c. Gifl-membranes broadly joined to isthmus; body long and low; no lateralliue GoBlInN-.

ce, Gtl l-membranes free from isthmus or very nearly so.
d. Premaxillaries excessively protractile, their basal process very long, in a groove at top of cranium,
e. Teeth small; scales large,silvery; spines strong GERRIDJIl.

ceo Teeth none; spines slender , MlENIDJE.
lid. Premaxlllaries moderately protractile or not protractile.
J. Lateral line incomplete or interrupted, running closc to dorsal fin; dorsal spines very slender, continuous with the

soft rays; body low, covered with small scales; anal fiu very long OpISTHOGNATHIDJIl.
if. Lateral line, if present, not as above.
g. Anal fin mucb longer than dorsal; body much compressed, the belly prominent PEMPHERIDIDJE.

(Ig. Anal fin not much, if any, longer than dorsal.
h, Pseudobranchlee wanting or covered by skin; dorsal fin of soft rays, only beginning as a crest on the head; caudal

widely forked. Pelagic fishes CORYPHJIlNIDJI;l.
ht«. J'sendobranchiee developed.

i, Spinous dorsal of 2 or 3 short spines only; anal without spines; scales small, smooth SEKRANIDJI;;.
ii, Spinous dorsal, if present, not as above. .
i- Dorsal fin continuous, the spines few, slender; maxillal'y usually with an enlarged tooth behind; nape sometimes

with an adipose appendage; anal fin long, even MALACANTHIDJIl.
:ij. Dorsal fin continuous or divided, not as above.
k, Perch- like fishes, the caudal peduncle not very slender, the scales well developed, etenoid or cycloid; the dorsal

with distinct spines; thc anal with at least 1 spine, its soft rays usually few.
l. Maxillary not sheathed by the preorbital, or only partially covered by the edgc of the latter; ventral with Its

accessory seale very small or wanting; pectoral without accessory scale; sheath at base of spinous dorsal little
developed; vomer usually with teeth; opercte usuatly ending in a spine.

m. Preeaudal vertebras with transverse processes from the third or fourth to the last; ribs all but the last 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 spines; vertebrre 10+15=25 KUHLIIDJE.

mm. Precaudal vertebrre normal, anteriorly without transverse processes; all or most of, the ribs inserted on the trans
verse processes whim these are developed.

II. Anal spines 2, rarely 3; vertobne 24 or 25; dorsal fin divided. Marine fishes : ..CHl'ILODIPTERIDJE.
nn. Anal spines 3, never 2 nor 1; dorsal fin continuous or divided; vertebrre 24 to 35.

0 .. Vomer, and usually palatines also, with teeth.
1'. Anal fin shorter than dorsal; head not everywhere covered with rough scales; postocular part of head not

shortened SERRANIDJE.
p. Anal fin scarcely shorter than dorsal and similar to it; head and body everywhere covered with rough scales;

body deep, compressed, the posterior part of head shortened PRIACANTHID.E.
00. Vomer without teeth; dorsal fin continuous; body deep, compressed LOBOTlDJE.
ll. Maxillary slipping for most of its length under the cdge of the preorbital, which forms a more or less distinct

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

'1' Flshes carnivorous; intestine of moderate length; teeth in jaws not all Incisor-lfke: vertebrro usually 24 or 25.
1'. Vomer with teeth, these sometimes very small; maxillary long J,UTJANlDJIl.

1'1'. Vomer without teeth; palatines and tongue toothless.
s, Teeth on sides of [uws not.molar; maxfllarlcs formed esscntlally as iu the Serranidsc; preopercle mostly serrate.

HJIlMUI,lDJE.
... 'I'eeth on sides of jaws molar; maxfllarles peculiar in form and in articulation; anterior teeth conical or else more

or less Ineisor-like; preopercle entire SPARlDJE.
'1'1. Fishes herbivorous; intestinal canal elongate; anterior teeth in jaws Inelsor-Ilke; no molars or canines; premaxil-

laries moderately protractile KVPHOSlDJE.
kk, Muckerel-ltke 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.
t. Scales firm, linear, parchment-like; body compressed; bones of head rough; dorsal spines few; mouth small.

GRAMMICOJ,EPJDJDJIl.
tl. Seales not linear, mostly cycloid.
n. Dorsal fin very long, all the rays soft; skeleton soft ICOSTElDJIl.

It!t. Dorsal tin with 3 or morc spines.
". Dorsal fin divided, the spines 6 to 12 in number.

'W. Scales weak, cycloid; jaws without canines NOMElDJE.
w.o. Scales firm, each with a median ridge; no canines , STEINEGERIIDJE.
''V. Dorsal spines 3 or 4, the fin not divided.

BB. Body scaleless, smooth or armed with tubercles, prickles, or scattered bony plates.
C. Breast with a sucking disk; gill-membrane free from the isthmus; no spinous dorsal, GoBIEBOClDJE.

ce. Breast without sucking disk.
D. Gill-membranes broadly attached to the isthmus.
E. Ventrals completely united GOBIlDB..

I'~:. Ventrals widely separated; body depressed: preopercle with It strong spine CAI.l,IONYlIIlDM.
DD. Gill·membrauew nearly or quite frec from the Isthmus.
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F. Anal preceded by 2 free spines (these lost with age; connected by membranes In thc very young) ...•CARANGlD.ll.
FF. Anal without free spines.

G. Dorsal and anal fins followed by/flnlets SCOMBRlDAO.
GG. Dorsal and anal without finlets; mouth very large, nearly horizontal, the teeth sharp; no pseudobranehire.

CHiASMODONTlDAO.
AA. Glll-openlngs small, behind, above, or below the pectoral fins, which are more or less pediculate.

H. Glll-opentngs in or bchind upper axil of pectoral; mouth small OGCOCEPHAI.lDAi:.
RH. Gllf-openings in or behind lower axil of pectoral; mouth large.

1. Head compressed;' no pseudobranchire ANTENNARIIDAi:.
II. Head depressed; pseudobranchioo present LOPHIID.ll.

IlL-VENTRAL FINS PRESENT, THORACIC OR JUGULAR, NUMBER OF RAYS NOT DIWINITELY I, 5.

A. Eyes unsymmetrical, both on the same side of head.
B. Eyes large, well separated; edge qf preopercle usually evident PI,EURONECTlDe..

BB. Eyes small, very close together; edge of preopercle hidden by skin; mouth very small SOLEIDe..
AA. Eyes symmetrical, one on each side of tho head.

C. Ventral fin with or without spine, the number of soft rays more than 5.
D. Caudal fin wanting; scales spinous MACROURlD.ll.

DD. Caudal fin well developed. . '
E. Ventral rays about 15; dorsal fin single, elevated LAMPRIDlDAi:.

EE. Ventral rays 1,6 to 1,10; dorsal with splries.
F. Chin with two long barbels behind symphysis; dorsal continuous, with 5 spines ........•............ POLYMIXIlD.ll.

FF. Chin without barbels.
G. Dorsal fin divided, the anterior part of a single slender spine; ventrals elongate BREGMACEROTlDJE.

GG. Dorsal fin divided, the anterior part of many spines. •
H. Body covered with firm serrated scales; anal spines 4; dorsal spines not elevated : HOI.OCENTRlDe..

HIl. Body naked or covered with small scales, besides bony plates or warts ; ZElDJE.
GGG: Dorsal fin continuous, Its spines 2 to 8 BERYClD.ll.

CC. Ventral fin with or without splnc, the number of soft rays fewer than 5.
I. 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 BI,ENNIIDAl:.

MM. Dorsal fin with soft rays anteriorly, with spines posteriorly; gill-membranes joined to isthmus........•.ZOARClD.ll.
MMM. Dorsal fin of sptnes 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 mall , CEPHALACANTHlDAl:.

NN. SUborbital without bony stay.
O. Dorsal spines 2 to 4 only; head very broad, depressed; gills 3; gill-membranes broadly united to the isthmus.
P. Ventrals each a strong spine; teeth Incisor-like; scales shagreen-Ilke TRIACANTHlD.ll.

PP. Ventrals not reduced each to a single spine BATRACHOIDIDAl:.
00. Dorsal spines numerous; gills 4.

Q. Gill-membranes separate, free from the Isthmus.
R. Body greatly elongate; lowcr jaw with It slit at base to permit free motion; lips not fringed.
S. Soft dorsal and anal with a distinct lobe anteriorly, distinct from spinous part. .•.................... .GEMPYJ,JD.ll.

SS. Soft dorsal and anal without anterior lobe, continuous with spinous part 1,EPlDOPODlD.ll.
RR. Body moderately elongate; opercles and lips fringed; eyes superior : DACTYLOSCOPlD.ll.
QQ. Glll-membranes broadly united, attached to the isthmus or not....•...........•........................•BLENNIID.ll.
LL. Dorsal fins of soft rays only.

T. Breast with a large sucklna disk between ventral fins GoBIESocme..
TT. Breast without sucking disk. .

U. Lateral line and base of dorsal beset with prickles; skeleton very soft; body compressed ICOSTElD.E.
UU. Lateral line unarmed.

V. Tailisocercal, the vertebral column pointed behind, the last vertebra very small; hypercoracoid not perforate; no
pseudobranchire.

IV~: ~:~~:: ~~ ~~~~~;g'.'.'.'.~ ~'. ~'.'.'.':':':':': '.-.':':':': '.-.-...- .':':.:.: ': ''-'-'-.'.':': '.-..:M~~~~~~:~~:
VV. Tail not isocercal, truncate at base of caudal; hypercoracoid perforate. .

X. GIll·membranes joined to the isthmus; pseudobranchlre present ZOARClDe..
XX. GIll·membranes free from the isthmus.

Y. Ventral fins inserted below or before the eyes; pseudobranehlee generally well developed 0PHlDIID.E.
YY. Ventral fins inserted below shoulder-glrdle: no pseudobranchtee BROTULlDA;;.
KK. Upper jaw prolonged into a bony sword; dorsal fin long and high; size large ISTIOPHORlD.ll.

JJ. Anal tin wanting; caudal fin distorted or directed upward; body rlbbon-Ilke; ventral fins each of a few slender
rays ..•...•.•......•.............•.... , ................•..••.....••....•.••.......••............•TRACHYPTERIDAl:.

·II. Gill.opening behind the pectoral fin.
Z. Glll-opening above and bchlnd pectoral; month small, low ' '._' ..OGCOCEPHAI.lD.ll.

ZZ. GIll·opening below and behind pectoral: month large, nearly vertlcal. ANTENNARIlD.ll.
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IV.-VENTRAL FINS WHOLLY WANTINQ.

A. Premaxillary and maxillary wanting or grown fast to palatines; body greatly elongate, eel-shaped, gtlt-opentngs
restricted to the sides; scales minute or wanting; scapular arch not attached to the skull. Eels.

B. Gill-openings well developed, leading to large Interbranehlal slits; tongue present; opercles and nranehial bones
well developed; scapular arch present.

C. Skin covered with rudimentary embedded scales, usually linear in form, arranged in small groups, and placed
obliquely at right augles to those of the neighboring groups; pectorals and vertical tins well developed, th«
Iatter confluent about the tall; Interalline present; posterior nostril in front of eyes; tongue with its margins
free. _ _.. _ _ ANOUIl,LIll.+:.

ee. Senles wholly wanting: eggs (so far as known) of moderate size, much as In ordinary fishes.
D. 'rip of tall with a more or less distinct fin, dorsal and anal fins confluent around it; tail sometimcs ending in n

long filament; coloration almost always plain, brownish,- blackish, or silvery, the fins often black-margined.
Eo Posterior nostril without tube, situated entirely above the upper lip.
1<'. Tonguebroad, largely free anteriorly and on sides; vomerine teeth moderate.
G. Pectoral tins well developed; body not excessively elongate; lower jaw not projecting; unterlor nostril remote

from eye L~;PTOCEPHALIDAl.

Fl<'. Tongue narrow, adnate to the floor of the mouth or only the tip slightly free; vomerine teeth well developed,
sometimes enlarged.

H. Jaws not attenuate and reeurved at tip; glll-openlngs well separated; anterior nostril remote from eye.
I. Pectoral fin small or wanting MORINGUIDAl.

II. Pectoral fin well developed, skin thick; skeleton firm; snout moderate; tail not ending in a filiform tip.
MURAlNESOCIDAl.

HH. Jaws long and slender, tapering to a point, reeurved at tip; nostrils large, both pairs close in front of eye; gill·
openings convergent forward, separate or confluent; pectorals and vertic I tins well developed; membranes
of fins thjr., not enveloping the rays; skeleton well developed. Deep-sea eels •••••••••..•.... NEMICHTHYIDAl.

};E, Posterior nostril close to the edge of the upper lip; tongue more or less Iully adnate tc the floor of the mouth:
teeth subequal MVRID.+:.

DD. 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 OPHICHTHYIDlE

Bll. Gill-openings small, roundish, leading to restricted interbranehial slits; tongue wanting; pectoral fius (typically)
wanting; opercles feebly developed; fourth gill-areh modified, strengthened, and supporting pharyngeal jaws.

MURlENIDlE.
AA. Premaxillary and maxillary present, often immovably united to rest of cranium.

J. Gill-openings united In a single slit below throat; no pectoral flns; body eel-shaped SnIBRANCHIDAl.
JJ. Gill-openings not united in a longitudinal slit.
K. Body eel-shaped, ending in u long filament, longer than rest of body; llOanal or caudill till STYI.EPHORIDAl.

KK. Body not truly eel-shaped.
L. Gill-membranes broadly united to the isthmus, restrtcting the gill-openings to the sides.

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

N. Dorsal fin single, of spines or undivided rays only _ BJ.ENNIIDAl.
NN. Dorsal flns 2, the anterior of spines, the posterior of soft rays; body short and deep.

O. Spinous dorsal of 2 or 3 spines: scales rather large, rough or bony........................ .. BAI,ISTIDAI:.
00. Spinous dorsal of 1 or2 spines; scales minute, rough, forming a velvety covering ...•... _ MONACANTHIDAl,

NNN. Dorsal fin continuous, oft/oft rays only,
1'. 'I'eeth in each jaw confluent into l.
Q. Body compressed, rough _ _ - . . . .. .. . .. .. . MOLIDlE.

QQ. Body not compressed, spinous.. _ _ _ _. _ _ DIODONTIDlE.
Pl'. Teeth In each jaw confluent Into 2.

R. Back broadly rounded _ , _ TETRAODONTID.f:.
RR. Back with a sharp median ridge : _ CANTHIGASTERIDAl.

1'1'1'. Teeth separatti; body enveloped In a bony box _ OSTRACIIDAl.
. LL. Gill-membranes free from the isthmus,

S. Vent at the throat; vertical fins eonfiuen t; body elongate, almost eel-shaped I~IERASFERIDM.

SS. Vent posterior, not at the throat.
T. Oaudnl fin wanting; body naked, greatly elongate TRICHIURIDlE.

'£'I'. Caudal fin present. '
U. Upper jaw prolonged into a sword; size very large _ XIPHIIDlE.

UU. Upper jaw not prolonged into a sword.
V. BeJly with a series of bony scutes along its edge; body milch compressed CLUPEIDAl.

VV. BeJly not armed with scutes, .
W. Body ovate, much compressed.
X. Scales small, cycloid, silvery _ STROMATEIDAl.

XX. Scales wanting; caudal peduncle very slender _ ICOSTEIDlE.
WW. Body oblong or elongate, much longer than deep; glll-membmnes broadly united; teeth present; dorsal fin of

spines only, or the posterior half of soft rays, the anterior of spines BI,ENNIID&.
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DESCRIPTIVE LIST OF FISHES KNOWN FROM PORTO RICO.

Family I. BRANCHIOSTOMIDiE. 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. Live~ 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 Iurnish the only characters thus far known by
which the species can be distinguished.

a. Gonads (reproductive structures) present on both sidcs of thc median line; anal fin present, with traces of fin-rays;
no caudal process BRANCHIOSTOMA,I

oa. Gonads present on right side only; anal 'fin without fin-rays or suceesslve fin-ray chambers; a .ong caudal process
or tall, about as long as head ASYMMETRON.2

Genus 1. BRANCHIOSTOMA Costa. Amphioxus.

LaI1celets with the gonads present on both sides of median line. Anal lin present, with traces
of rays. Vertebral column not produced backward into a caudal process.

Six or seven species recognized, found in warm seas, usually buried in sand flats at no great depth.
~\lry tenacious of life and enduring considerable mutilation- Of the three American species, only one
IS known from Porto Rico.

a. Myocommata or muscular bands 58 to 64.
b. Myocommata behind vent 11 to 13. the formula usually 35+14+12=61. lanceolalum

bb. Myocommata behind vent 7 to 10, the formula usually 35+14+9=58 cal'ibreum,1

FIG. l.-Branchiostoma caribowm.

1. Branchiostoma caribeeum Sundevall. West Indian Lancelet.

Muscular bands (myocommata) usually 35+J.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.

In the white coral sand. at the ea~t end of the islaud of Porto Rico, at a depth of 10 to 15 fathoms,
this interesting little species was fairly abundant. About 40 specimens were obtained at stations 6084,
6086,6087, 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
:-Vhite sand. One specimen (station 6086) was obtained in the dredge, while all the others were caught
In the tangle. In many cases the lancelets 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
'an inch in length, and the largest is but 1.25 inches long. These are considerably smaller than the
nUUlerousindividuals collected by the Fish Hawk off Port Tampa, Fla., in 1898.

Bl'anchiostoma carlbreum Sundevall, Olfers, Vet. Akad. Forhandl., 12,1853, St. 'I'homas ; Jordan & Evermann, Fishes of
North and Middle America, 3, 1896.

Genus 2. ASYMMETRON Andrews.

Gonads, or reproductive structures, developed on the right side only. Anal fin without fin rays
OrsUccessivefin-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 papillse. Gonads on the right, 29, extending from fifteenth to forty-third
myotomes inclusive. Myotome formula 44+9+13=66. Length ~ inch. Adult and young swimming
at surface in the evening in June and July at Bemini and Nassau, Bahamas; also taken buried iii.
calcareous sand. (Andrews.) Three specimens, somewhat less than 0.75 inches in length, taken in the
dredge and tangle at Fish Hawk stations 6086and 6093,off Culebra, in 14.75and 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 Blol. Lab. Johns Hopkins Univ., V, 237,1893, Bemlnl, Bahamas; Jordan &
Evermann, 1. c., 4, 1896.

Family II. GINGLYMOSTOMID}f. The Nurse Sharks.

Large sharks with general characters of Scylliorhinidm, but with tail very long and more or less
abruptly bent upward at its base, as in the Goleidte. 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.

GenUB 3. GINGLYMOBTOMA MillIer &: Henle.

Characters of the genus included above.

Fr«, 2.-Ginglymoslolnn eirraium,

3. Ginglymostoma cirratum (Gmelin). Nurse Shurk; "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 ctrraua Gmelln, Syst. Nat., I, 1492, 1788, American Seas; after Broussonet.
Squalu8 punclalus Bloch & Schneider, Syst. Ichth., 134, 1801, Cuba; after Gata Hlspanas of Parra.
Squalu8punctulatu8 Bloch & Schneider, 1. o., 549,1861, Cayenne; afterSquale poinlille of Laeepede.
Squalu8 argus Bancroft, Zool. Jour., V, 82, 1832-1834, West Indies. .
Ginglymostoma fulvum Poey, Memorlas, II, 342, 1861, Havana; Poey, Fauna Puerto-Rlquefia, 349, 1881; Stahl, Fauna de

Puerto Rico, 81 and 167, 1883.
Ginglymostc La caboverdianus Capello, Jour. Sci. Phys. Llsb. 1867, 167, Cape Verde.
Ginglymo.toma cirratum, Jordan & Evermann, 1. c., 26, 1896.
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Family III. GALElDJE. 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 fiu; sides of tail not keeled; eyes with nictitating membranes;
head not hammer-shaped, the snout being longitudinally produced, as usual among sharks. Spiracles
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 is as yet known from Porto Rico.
GALEIN£:

u. Teeth flat and paved, without cusps or ridges; spiracles present: )10 pit at root of tall: Iablal folds well developed.
b. Embryo not attached to uterus by a placenta: teeth very blunt MUSTELUS

uu. Teeth more or less compressed, with entire or serrate sharp edges.
GALEORHININ£:

e. Spiracles present.
d. Root of tall with conspicuous pit above: teeth all coarsely serrate, alike In both jaws and each with n deep notch

on outer margin; caudal fin with a double notch __ GALEOCERDO
CARCHARHiNIN£:

ee. Spiracles obsolete; lower teeth narrower than upper teeth.
e. Angle of mouth without groove or with merely a slight depression, which does not extend along either jaw.
J. First dorsal Insertedantericrly.mearer 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. ..••• . .. .•. . .. . .. . ..••• . . .•. . . . . .. .• CA RCHARHINUS, 4

gg. Teeth of upper jaw serrate at base only; lower teeth entire. erect HVPOPRION
sao. Teeth all entire at all ages, and nearly all erect ApRIONoDoN

ee. Angle of mouth provided with a more or less distinct groove which extends along one or both jaws: teeth entire,
or very nearly so, more or less obliquely placed, their points turned away from median line: .embryo (so fnr as
known) with a placenta SCOLIODON

Genus 4. CARCHARRINUB 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 Goleus.

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

u. Teeth In both jaws distinctly serrate In adult; serree on lower teeth smaller: upper teeth rather broad, lower teeth
PJ,ATYpODo~~rrower;snout not very acute.

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

gray. . .. . ••. . ..... . •.. . . . . . . . . . . . . . . . . .. .• . •• . . ..... . .. .. . . . . . . . .•. . . ... . . . . . . . . . . . . . .••••.. .•. . . . . . . . . .. Ob8elll'I!8

ee. Pectoral shorter, not 3 times as long as broad, extending Ilttle 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 first dorsal to ventrals less than length of base of first dorsal.
J. Nasal flap without sharp lobe: second dorsal and anal nearly equal: color blue-black....•............ jaleijorlllis, 4
jf'. 'Nasal flap with an acute lobe.
g. Snout not very short, its length from the mouth not notably less than the width of month; color ycllowtsh-

brown ; , . . . . . . .. . . . . . . . acronotus
g(l. Snout very short and blunt, its length from mouth but two-thirds width of mouth ..-, pe"e:i
ee. Distance from end of base of 1Irst dorsal to ventrals greater than length of first dorsal: snout moderate remotue

C dd. Length of snout from month greater than width of mouth: first dorsal small. .•••• . . . . . . . .•• . . .• . . .• . . . . . . . .. henlel
ARCHARHINUS :

bb. Upper teeth triangular, subereot, scarcely notched on the outer margin; lower teeth simllar but much uarrower.
h. Snout moderate, Its length from mouth about equal to width of mouth ' ',nilbl"ti

hh. Snout very short, Its length from mouth less than width of mouth.
i. Pectoral long and falcate, reaching to posterior part of base of dorsal. Anterlor margin of first dorsul convex, height

of fin about equal to depth of body , ll!1ltiu
ii, Pectoral fin moderate, scarcely falcate, not reaching to end of base of dorsal; second dorsal not larger than anal;

I length of snout from mouth 1.5 times In breadth of mouth: upper toeth very broad •...•..••••....... lJl"t!!odo/l
sOnOlllPiIODON :

au. Teeth slightly serrated, slmllar In form In the two jaws, narrow, elavlform, constricted at base: snout rather sharp.
j. Snont moderate, Its length from mouth not greater than breadth of mouth; teeth moderate: Ilus edged with

black lhubaiu», {)
jj. Snout very long and nurrow.Its length from mouth twice distance between nostrils: teeth smnll, nbout 48 in each

jaw ox!!rl'lI"ehlts
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4. Carcharhinus falciformis (Bibron ). "Cazon de Playa."

Snout moderately prolonged and acute; nostrils without lobe; first dorsal rather backward;
second 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:

I Measur~cnts. No. 0298. No. 0299. I
Pt. In. Pt. In.

I
Totnl Iength , , ,...................... 3 3 7 4
Length to base of caudal h........... 2 4 5 6
'rip of snout to first gtll-open ing . 8 ..
Length of caudal fin from pit........ 11.5 2 1
Length of pectoral fin 6 1 4

I

'l'ip of snout to mouth _........................ 3.5 5.51
Width of mouth ._ _ 3 105
Snout to origin of dorsal _ 1. 5 2 6

Origin o~ dorsal to calldal pit ~~._~~~~~.~~_~:_:~~ ~__..~

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 size; 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 Hico, and only these two specimens were seen. They
are probably more abundant at other seasons.

Cal'Charia8jalcijormi8 Bibron, in MOHer & Henle's I'lagiostomen, 47,1838,Cuba.
Squalu« tiburo Poey, Memorias, II, 331,1861,Hnvanu.
Cal'charinusjalcijormi8, Jordun & Evermann, I. co,3(;,189(;.

5. Carcharhinus limbatus (Muller & Henle). Coconeu«,

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 ;~--=-H, 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 tin long, its length equal to distance between
origins 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. (Gunther).

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.

Oareluirias (Pl"ionodon) llmbutu« lIIilIlcr & Henlc, Plagiostouien, 4U, IS38, Murtiniquc.
[sogomp/wdon maculipinuis Poey, Repertorio, I, lUI, 1'1.4, figs. 211n<! :i, 1867, Cuba.
carchartae mulleri Steiridachner, Sitzb, Akad, Wis". Wien 1867, :i5(;, West Indies.
Carcharias microps Lowe, Proc, ZooI. Soc. 1840, 38, Mndeirn.
Prionodon cucuri Castlenau, Anim. Non. Rares, Amer, Sud, Poiss., 99, 1855, Bahia.
Platypodon 1 Poey, FIlUIlIl Puerto-Rlquefiu, 348, 1881.
Platypodon maculininnis, Stahl, I. c., 81aud 1(;7,1883.
Carcharhinn8 limbatus, Jordan & Evermann, I. Co, 40, 189(;.
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Family IV. SPHYRNlD~. The Hammer-head Sharks.

63

General characteristics of the Galeulrc, but with the head singularly formed, kidney-shaped, or
hammer.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;
caudal 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

S!llglliar form of the head, which is not quite the same in any two species.

Genus 6. SPHYRNA Rafinesque.

Characters of the genus included above. In form of head there is a perfect gradation among the
species 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.

n, Nostrils near eyes.
b. Nostril with frontal groove short or obsolete; Intern! extension o[ head moderate, so that the head Is rather kidney

REN1CEPS: shaped than hammer-shaped.

p c. Nostril with groove obsolete: anterior and lateral margins of head confluent Into a semicircle uauro
LATYSQUAMJS:

sPH~iN~~strilwith a short groove; anterior margin of head curved, not continuous with lateral edges tudes

bb. Nostril with a well-developed groove, which extends along front of the hummer-shaped head, the anterior and
posterior outlines of which ure nearly parullel. zygama, 6

6. Sphyt'na zygmna (Linnreus). 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.
Color, gray. A large, voracious shark, reaching a length of 15 feet or more; found in all warm seas;
occasional on our coasts from Cape Cod and from Point Concepcion southward. Not obtained by us,
but included on the authority of Professor Poey.

/Squat>!. zygwna Llnnreus, Syst. Kut., ed. X, 234, 1758, Europe: America,
Ceslra~ionzyywna, 1'oey, Fauna Puerto-Riquefia, 348, 1881: Stahl, Fauna de Puerto Rico, 81 and 167, 1883.
Sphyrna zyywna, Jordan & Evermann, l. e., 45, 1896.

FIG. 3,-PI'i~tis pedinoiu»,

Family V. 'PRlSTlDJE. The Saw-fishes.

Body elongate, depressed; pectoral fin moderate, front margin quite free, not extending to head;
~nout produeed into a very long, thin, flat blade, armed with series of strong tooth-like processes placed
~1 :~cketsalong each edge; teeth in jaws minute, obtuse; gill-openings moderate, inferior; spiracles wide,
t~ Hod eye; nostrils inferior, no tentacles; no nictitating membrane; dorsal fins large,withont spine,

e first nearly opposite ventrals. Caudal well developed, bent upward, a fold along each side of tail.
A single genus, with five or more species, inhahiting warm seas on sandy shores, sometimes

aSCending ri vel's.
Genus 6. PRISTIIl Latham.

Characters of genus included above.

't, Rostral teeth In 18 to 20 pairs: first dorsal chleOy before ventruls: caudal with It smull lower lobe ..•.... . 1Ierl·olwli
aa. Rostral teeth In 24 to 32 pairs; flrst dorsal opposite ventruls: caudal without lowcr lobe pccli'//(,Ins, 7
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7. Pristis pectinatus Latham. Common Saw-ji.~lt; "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 resident. It is held in
much dread by the commercial fishennen on account of the damage which it does by becoming
entangled in their nets. The larger ones teal' 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
occasionally taken. It is said that one caught near Eau GaIIie 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 a 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 teethon the saw, and there is usually one more
tooth on one side 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 perrotteti 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 zephyreus 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.

Pristill pectinaluB Latham, Trans. Linn. Soc., II, 278, 1794, "In the ocean"; Poey, Fauna Puerto-Rlquelia, 349, 1881;
Stahl, 1. c., 81 and 167, 1881; Jordan & Evermann, 1.c., 60, 1896.

PriBtiB granuloBa Bloch & Schneider, Syst. Ichth., 352, 1801, Havana: after Parra.
PriB/iIl millBi8BlppienBiIlRaftnesque, Ichth. Ohi., 80, 1820,Lower Mississippi River.
PriBtiB rnellaloaon Dumerfl, Elasmobranches,476, p1. 9, Ilg. 4, 1870, Cayenne.
Prill/iB aeutiroB/riB Dumeril, I. c., 479, 1870, Martinique.

Family VI. DASYATID£. The Sting Rays.

Disk 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 fins not
ernarginate. 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 fonning 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 species of this family are as yet known from
Porto Rico, though doubtless others will be found.

a. Tall stout, provided with a rayed caudal fin; no dorsal fin; disk roundish: caudal spine strong .•...... UROLOPHUS
aa. Tail slender, without caudal fin; pelvis without sword-shaped process. (Marine specles.)

DASYATIN.E:
b. Tall whip-like, longer than disk, which is rhomboid or roundish; caudal spine strong DASYATIS,7

bb. Tall very short, shorter than the very broad, transversely rhombic disk; caudal spine weak, often wanting. No
trace of dorsal fin PTEROJ!LATEA
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Genul7. DAIYATII Bafinelque,
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Disk oval, flat" with rounded angles. Tail very long and slender, whip-like, without fin, hut,
often with 1 or 2 vertical membranous folds: a strong, serrated spine toward lIMO of tail. Skin more
or less spinons or prickly, rarely smooth. Teeth small, paved; a few papilla; usually present in mouth
behind IOWI~r jaw.

Thill genull contains about 30 species: sting rays of large size abundant in warm 1le1\B. Many of
the spinous spl~dos an, nearly or quite smooth .whon young, becoming rough with age. Homoof our
I!pI.leiell are yet imperlectly known and much of tho synonymy is uncertain.

HF.!olITRVIHlN:

n, Tull with II ked or wlng-llke oxpanslon billow only; Ildult with 8tout hueklel'll on hllek lind 1Il1l; tnll rough, more

I
than twlee length of disk Cffilrum

IASVAT'":

rtfl. Tllll with II narrow keel or expansion both above lind below.
b. Tall "hnply keeled above, wfth a wing-ltke expansion below.
c. Hhouhler with 3 ""rle" of tubereles: IIlll 1_ than twice length of ,\lsk 11l1ll11l11l,8

ee. Hhol1ltler with {"wer than II ,"-'rlllA of tl1bcrelt1!l.
d. TI\lI round, more than twlce disk; haek with strong tubercles; snoutsharp ,tfI/1IIIIf'I'U

bb. Tall more or Jes" eOIl1\1re""ed, with a wlng-llkc expanalon abovo, II Jllr/fl>r 011(0 beluw,
c. Skin more orh'llIlprlekly In adult, with a median sl'rle" of tubervles on bl\l,k "willa

cc. Hklnncarly or quite smooth In adult; median line of hack not \Irll'kly or with but one "pllllJ '''Y. II

8. Duyatil hutata (DeKay). ,IJI,illl! Ray,' "Rau«."

Disk quadrangular, about one-fourth wider than long; anterior margins nearly strniltht" nw(·ting
in a blunt anglo on 01111 of snout" curved near outer angle to meet slightly convex posterior margfns;
inuor border convex; outer and hinder angles rounded. Vtmtrals almoi'lt entirely eovl'n'll by peeto
rals, their hinder margins convex, Tail more than 1JI1ll and one-half times length of disk, low-keeled
on upptlr side, a long, broad, membranous expansion below, roughened with !!malll\lOpl,ritil'!!; one or
lIIoro serrated spines, Body smooth in young; very old with scattered, small asperities: a row of
narrow I~Ompr\ll!lll\l1 tullen',llll! along middle of back and on lIMe of tail; points of tubenJllJlldl'pn_'l.l and.
dlrlleted backward. On each shoulder, parallel with median row, is a shorter row, its length varying
l\(~eording to !\gl'. Mouth with a papillas, Jaws with more curvature than those of /J. cnurur« and !l'BB
than those of D. 8a!J.inlt,· young without tubercles, Color, bluish or olivaceous-brown, pale helow.

WlJllt Indies to Brazil; north to Florida, Guo female obtained at lIu\'an>I\, Whlll4t\ ll'llgth (o{ disk )
ill 11.25 inches: tail, 15,5 inches: width of disk, 14.5 inches: a row of 12 spine!! along middle line of
bl\(~k and a shorter lateral row of 2 or 3 I!plnol! 011 each side,

T'rYI/fm 11(!~la'r! UlOKIlY, New York Fauna: Fl8hes. 873, pl. llIl, Ill{. 214, 1842, Rhode blalld.
]Jrt8yati.lllt.latlt, Jordan & EVllrtlU\lIII, 1.(\,,83.1800.

9. Duyati••ay (Le Hucur). 8oulltl'l-n ,..,Yi11tl RIlY,' "R"lIa."

Disk quadrangular, one-sixth wider than long,antollrior luargilll\ nearly Htmijtht, posterior and
inner borders convex, outer and posterior alllllull rounded. Hnout not protruding beyond linos of
Inargillll. Ventrals rounded, Tail strong, rather more than one and one-half tiJlWI! h'ngth of disk,
with a strong serrated spine, bearing a short, low, outaneous expansion hl'hinll spln« on upper Hiell',
and 1\ 10nglJr,1ittlll wider one below, ending nearly opposite. Uppllr jaw undulated, lower prominent
In middle. Teeth small, smooth in young am) foml\los, sharp in adult males; a papilho at bottom of
llJouth, anti 1 at each Hide. Body and tail smooth.

Color, olive-brown in adult, reddish or yellowish In young; lower ~urfaell whitish.
This speeies closely rOBI'mhlel! tho Buropl'an D. pllllt'inIlCfl. In 11. SIl!! tim anterior ml\rgins (orm

a Inore blunt angle at end of Hnout, whieh iH leBll prominent at apex; outer and IK'l!hlriorextremititJll
of pectoral nJl1nder, pOl!terlor margin moro eonvex , disk broadtlr toward ventralH, alll) tail longer; in
D. P{(lltinaca the lateralaud hlndllr angle!! of }lmJtoralalllllatoral anglllllf ventral an' lllarkt-'l.l by blunted
COrnOrB; a slnglll Illllall, rounded tullllrc111 on middlo of back.

Thil! ray il! fOllnd from Carolina to Brazil. It, il! quito eOllllllOIl in Florida, and is oCCl\Bionally
takellRB far northward I\B New York. Not obtalmld by liS, but given on authority of POlly,

Raja say LeS\ll!ur,Jollr. Ac. Nat.l!eI.Phlla., I, 1817,42,NlOw Jcl'lloy.
, TrYIIQ1llllll/l,Pooy, Faulla l'uerlo-Rlllnofla.lllIO.1881; Stahl, I. lO .•81aU<lltI7.18lllI.
lJcuvatl• •all,JQrdl\11 ~ ~VllflJ1l\I!D,1. 0.,86, Ul\l6.

f. c. B, lllOO-ti
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Family VII. MYLIOBATIDAE. The Eagle Rays.

Disk broad; pectoral fins not continued to end of snout, but ceasing all sides of head and reap
pearing in front of snout as one or two fleshy protuberances (cephalic fins), which arc 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 It rectangular flap, with posterior
margin free, attached by a frenum to upper jaw. Skull less depressed than usual among rays, its
surface 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.

AETOBATINJE:

it. Teeth in It single series, very broad; muzzle entire _ _ __ __ . AETOBATUH, ~

IUIINOI'TEIIINJE:

"I!. Teeth in several series, the middle series very broad.
b. Muzale cntlro . ... . .... __ ... ... .. __ . " " _ _... __ ..... _ . _.. __ . _. ... MYI,lOIlATlS

bb. Muzzle emarginate; cephalic fins below level of disk ;::--/__ . . _ __ . __ . __ .. . RIIINOI'TEItA

FIG. 4.-Aetobat'ltB narinari, dorsal view. ,
Genus 8. AETOBATUS Blainville.

General form of },{yliobal-iR. Muzzle entire. Tecth flat, broad, forming a single series correspond
ing to the middle series in MyHobati••, there being llO small lateral teeth. Upper dental lamina 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. AetobatuB narinari (Euphrasen ). -Spotted St-ing Ray; "Ob·ispu"; "Uhucho."

67

~ . Disk nearly or quite twice as broad as long; tail very long, about 2~5 times length of disk; snout
, .111 length of disk; distance from snout to eye 10 in width of disk; width of mouth 10 in length of
thsk. 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
or oblong pearly or bluish spots or blotches, largest about size of eye, smallest less than half as large;
~1I.1der surface milky-white except margin of snout, which is dark-gray; tail uniform chocolate-brown;
Ins yellowish-gray.

FIG. fi.-Aetobal-U8 narinari; ventral vicw.

F' 'b Found in tropical seas; north on our Atlantic coast to Virginia. One male seined at Culebra Island
F~ ~uary n. This is one of the largest and most interesting of the rays. It is not uncommon on our
e orld~ coast, though the published records do not so indicate. It attains a length of 2 feet or more
:tcluslVe of the tail. which is two to three times the length of the disk.

~ai~ nar:na.·i Euphrasen, Vct. Ak, Nya. HandI., XI, 1790,217, BfIlzll; after Narlnarl of Marcgrnv«,
G:,lt~balrsccUenkceRiippcll, NCIl. Wirh., 70,1835, Red SC'l.
A /labalis rnaeroplera McClclland, Calcutta Jour. Nat, Hlst., I, 1841, no, Bengal.

elobaluS1tarinari, Pooy, Fauna Puerto-Riquefill,349,1881: Stahl,l. e., 81IUHl W7,1&,>:I: .lordan & J~vcrmnnll, I. e., 88,1896.
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Family VIII. ANGUILLID£. 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 scales 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 inserted at some distance from head, confluent with anal
around tail. Pectoral well developed.

Found in most warm seas (the eastern Pacific excepted), ascending streams, but mostly spawning
in the sea. They often move for a considerable distance on laJt'in damp grass, and in this way pass
waterfalls, dams, and other obstructions. It is thought that t ey spawn only in the sea, the female
dying after having once produced ova. The females are large 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 Raflnesque. "Anguilla"; Common Eel.
(l'I,An; 1.)

Head 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 'Vest 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.

Aiuruilla. chl'!lsY]Ju Rutlnosque, Amcr. Month. Mag. and Crit. Rev. 1817,120, Litke George; Hudson River; Luke Onamplatn:
Jordan & Evcrnnmn,' l. c., ~48, 18~6.

Anguilla blcpluira Ratincsque, Amer, Month. Mag. and Crit. Rev. 1817, 120, Long Islu.nd.
Any1l'illa laiictuula Ratlnesque, Amer, Month. Mug, und Crlt, Rev. 1817, 'H5, Ohio River.
An!IuUla alerrima Ruflnesque, leh. Olriensis, 78,1820, 'I'ennesscc und Cumberland rivers.
Any"illa xanilunuclas Rafmcsque, Ieh. Ohiensis, 78,1820. Ohio River.
Aiujuilla lutca Ruflnesquc, Ich, Ohicnsis, 78. 1820, Ohio RIver.
l)fnrxnaruslmla Le Sueur, Jour. Ae, Nut. Sei. Philu. 1821, 81, Cayuga Luke, New York.
]fful'xna bostonicnsis Le Sueur, Jour. Ac, Nut, Sei. Phila. 1821,81, 1108ton.
!oIlmen a serpeniina Le Sueur, Jour. Ae. Nat. Sci. Phila. 1821, 82, Newport, R. 1.
lfful'xna macroceptuila Le Sueur, Jour. Ac, Nat. Sci. l'hila.1821, 82, Surutogu, N. Y.
Munena w'ucnlca Le Sueur, Jour. Ae. Nut. Scl. Phfla. 1821,82, Boston Bay.
Anynill" tcnuirostris De Kay, Ftshes New York, 310, 1842, New York.
Anguilla tunsmorlcuncnsl» Kuup, Apodes, 43, fig. 33, 1856, New Orleans, La.
Any"illa puncialissiuia KIlUP, Apodes, 41,1856, Niagara River.
A'lyuitla cub"na Kaup, Apodes, 4,1, 1856, Cubit.
Auquilla tunudcrra: KIlUP, Apodes, 45, fig, 35, 1856, Newfoundland.
Any"illa lcxana Kaup, Apodes, 45, fig. 36,1856, '.rexas.
Any"illa wabasltcnsi8 KIlUP, Apodes, 46, 1856, Wubash River.
Ang"illa lymnn"s Girard, U. S. und Mexican Bound. Surv., 75, 185~, Rio Grande.
Murtena. anquilla, Poey, Fauna Pucrto-Riquefia, 344,1881.
Murwna eubcma, Stahl, 1. c., 166, 1888.
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Family IX. LEPTOCEPHALID£. The Conger Eels.

This family includes those eels which are scaleless, and have the tongue largely free in front; body
moderately elongate, end of tail surrounded by a tin; 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 a, species about 15; in most warm seas, usually at moderate depths. Most of the species
Undergo a metamorphosis, the young being loosely organized and transparent, band-shaped, and with
very small head. The body grows smaller with increased age, owing to compacting of the tissues.

u, Vomerine teeth in bands, none of them cun ine-Hke: lips thick.
b. Dorsal lin inserted llt II point behind buse of pectoral, but nearer peetorul than vent; head with inconspicuous

JllUOnS cavities; [aws with nn outer sories of close-set teeth, forming it cutting edge; tail about half longer HULl}
rest of body_ _ _ __ LJ~PTOCEPIIAI,US, 10

bb, Dorsal lin bcgtnutug over the gill-opening: bones of front of hmul with hugo mueiterous cn..vities; mouth rather
small, jaws with uands of small teeth, the outer not forming II cutting edge: tatl from hulf to two-thirds of
total length _ _.. . . .. . . . . .. . . . . . .. .. CONm:mIUltMNA

au. Vomerine teeth unlserlul, some of them cani.nc~likc; maxtllary teeth biserh\l~ dorsu.l begiuuing above root of })OO

toral: cleft of month extending beyond middle of eye; tail very long and slender, about half longer than rest
of body __ UltOCONGER

FIG. G.-LC)Jtocephal'/t8 conger.

Genus 10. LEPTOCEPHALUS (Gronow) Soopoli,

. BOdy formed as in Anguilla, skin scaleless. Head depressed above, anteriorly pointed. Lateral
~Jne present. Mouth wide, its cleft extending at least to below middle of eye. Teeth in outer series
In each jaw equal and dose-set, forming a cutting edge; no canines; band of vomerine teeth short.
Tongue anteriorly free. Vertical fins well developed, confluent around tail; pectoral fins well devel
oped; dorsal beginning close behind pectorals. Gill-openings rather large, low. Eyes well developed;
])Osterior nostril neal' eye, the anterior near tip of snout, with short tube. Lower jaw not projecting.
Rkeleton differing innumerous respects from that of Anguilla. Vertebra, about 56-/-100.

'rhis 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 membel'S of the group
IS Leptocephalus, based on a curious, elongate, transparent, band-like creature, with minute head and
Very Slllallmouth, found in the waters of Europe, and known ItS Lcptocephalue 11101'1'is8i. This has been
shOwn by Gill, Gunther, and Facciolrl to be the young and larval form of Leptocephalus coiute», A
I1umber of the genera and species of the supposed family of Leptocepluilidn: have been described, but
,there is no doubt that nil of them are larvre, some of eels, as Congcr, C'onge'rmurltlla, Ophisurus, and
lVettustoma, others of Isospondylous fishes, as Albula, Elops, Alepoccphalus, Stomias, etc. (See Gunther,
Cat.,vlll,136.) It is thought by Dr. Gunther that the Lcptocephalid forms are probably '.'individuals
a.rrested in the development at a very early period of their life, yet continuing to grow to a certain
SIze,without corresponding development of their internal organs, and perishing without having attained
the eharacters of the perfect animal." 'I'he recent observations of Dr. Gilbert on the larvre of Albula,
Elop s, and Conger, however, seem to point to the conclusion that these curious forms are normal young,
and that the individuals grow smaller in size for a time with increased age, owing to the increasing
compactness of the tissues.

a. Dorsal beginning nearly opposite tip of pootornl: head about 1.8 in trunk conger, 12
aa. Dorsal fin beginning above middle of pectoral: head about l,G in trunk calldUimbal'u8
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12. Leptocephalus conger (Linneeus), CongerEel,' Congrio.

Dorsal beginning opposite or just behind tip of pectoral; eye 1.5 in snout, 5 to 6 in head; snout
3.25 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 fins with 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 us in
Porto Rico. .

(a) LARVAL FORMS.

Leptocephalus morrissi Gmelln, Syst. Nat., 1150, 1788, Holyhead, England.
Opltidiumpcllucidnm Couch, Lond, Mag. Nat. Hist., V, 18a2, 313, 742, England.
Lcptoeephalus [!r"cili. Storer, Mem. Amer. Aead., II, 524, 1Ba9, Massachusetts.
Leptocephalus spallll1lZanii, candidissimus, etc., of European writers.

(b) ADULT FORMS.

Murrena 8Upremo marginc pinno: dorsalis nigro Artedi, Synon., 40, 2, 1738, Mediterranean.
Murrena conger Linnreus, Syst. Nat., X, 245, 1758, Mediterranean Sea; bas~n Artedi,
lo[urmna nigra Risso, Ich, Nice, 9a, 1810 (black variety), Nice. /'
Anguilla oceanica Mitehill, Jour. Ae. Nat. Sci. Phila. 1818, 407, off New York.
Conger vern. Risso, Eur. Mer., III, 201,1826, Nice.
Conger vulgll1'is Cuvier, Regne Animal, ed, II, vol. 2, 350, 1829, France; GUnther, Cat., VIII, 38, 1870.
Conger rubescens Ranzani, De Novis Spec. Pisco Diss, Prima, 19, pl. V, fig. 5,1838, Mediterranean.
Ophisoma obtusa Swainson, Fish., Rep., and Amph., II, 395, 1839, Sicily.
Conger O1'bignyanus Valenciennes, D'Orbigny, Voy. Am. Merid., Poiss., pl. 12, 2. 1839, South America.
Conger esculentus Poey, Memorias, II, 346, 1860, Cuba; Stahl, I. c., 80, 1883 (misprinted" Conges").
Leptocephalus conger, Jordan & Evermann, I. c., 354, 1896.

Family X. MURiENESOCIDiE.

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 Murre
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 Muramesocidoi: "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 Muro»
•ne80X 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 Echelido: or the Conqrid«. 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.

MURlENESOCIN.£:
a. Dorsal and anal fins well developed throughout, the dorsal beginning nearly above gtll-opening: snout moderately

produced; vomerine teeth very strong.
b. Teeth in [aws in several series; gill-openings wide _ MUR.£NESOX,l1

bb. Teeth in jaws biserial. small: vomer with II series of long, pointed canines; tail about four times us long as rest of
body; gill-openings narrow HOPLUNNIS

STILBISCINlE:
aa. Dorsal and anal fins very low anteriorly, developed chiefly on the tail-.

C. Tail about as long as 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 nniserial, unequal, some of them canine-like;
boqy very slender, whip-shaped.

d. Dorsal fin beginning not far behind pectoral. LEPTOCONGER
/ld. Dorsal fin beginning behind the vent. ~ STII,BISCUS

ddd. Dorsal fin beginning close behind the nape ._ GORDIICHTHYS
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Genus 11. MURJENESOX McClelland.
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Body robust. Dorsal and anal fins well developed, dorsal beginning nearly above gill-opening.
Mouth 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. Murrenesox savanna (Cuvier).

Median series of teeth on vomer distinctly 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 us in

Porto Rico, but included on authority of Poey,

Mumma savanna Cuvier, Regne Animal, ed. 2. vol. 2, 350, 1829, Martinfque,
Conger bra"il'ienlfis Runzani, Nov, Spec, Pise. Dlss, Prima, IV. 17, pI. 13, fig. 1, 1838, Brazil.
Congrns cllrvidensIUchardson, Voy. Erebus nndTcrror, Ill, 18H, no locality given,
OJjllOpouUcusjerox Costa, Fauna Napoli, Peso., pI. 28, 1854, Naples.
Conge"Umbalulf Custlennu, Anim. Am, Sud, 83, pl. 43, tlg. 3, 1855, IUo Janeiro,
AIumme80x savanna, Poey, Fauna Puerto-Riquefin, 344, 1881; Btuhl, I. e., ioo, 1883; Jordan & I,vermanu, I. o., 360, 1896.

Family XI. MORINGUID£' 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 fins but little
developed, limited to the tail; posterior nostril. in front of small eye; eleff 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 13 times in total length of fish, nearly 9 times in distance between snout and vent, and 4
~hnes 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,
~nine, retrorse, uniserial, It single 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 a times in
snout. Interorbital narrow, about half length of snout. Depth of body contained 54 times in total
len~th, 4.2 times in head. About the length of the head behind vent, a narrow, shallow groove extends
b.ackward on both the d0J'Sl11 and ventral surfaces; in this groove the dorsal and anal fins exist as 10\1'

rIdges, 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
rudiment lying on the upper posterior edge of the gill-slit and is less than half the length of the latter.
The branchial openings are nearly vertical slits, about twice length of eye, and sepurated 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 uniform grayish-olive, without markings. The type, 270 111Ill. long, oollected
among coral (Porites) at San Geronimo, Porto Rico, by Mr. George M. Gray..
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The following table gives the measurements: .

Measuremen ts, MiIli- Measurements. MiIli·
meters. meters.

Of"ilC;{J:::::::::::::::::::::: 270 Length of snout...................... 3
21 Interorbital .......................... 2.51

of head and trunk .......... 185 Dorsal groove behind vent........... 21
ofp'ost.yentral region ....... 85 A"~ f~" behind vent.............~
t gill-slrt..................... 5 Dorsa fin apsears above surfncc, in
t vent ....................... 4.5 front of en of tail ................. 21
t dorsal origin ............... 5 Anal fin appears above surface, in
of gape .... '.................. 5 front of end of tail about........... 16

c:
1

Length
Length
Length
Length
Depth a
Depth a
Depth a
Length

AplttltaimictltY8 cnribbcus Gill & Smith, Science, n. s., vol, XI, Nos. 286, 973, June 22,1900, SlUlGeronimo, Porto Rico.

Family XII. MYRID£. The Worm Eels.

End of tail surrounded by the confluent vertical fins; posterior nostril 111, 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. 'I'hey are intermediate in eliaracter between the Ophichthyidx and
the Murameeocoi«, 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 Leptocephalidre.

a. Body elongate, subterete; pectoral present, sometimes minute; anterior nostril tubular; dorsal fln beginning
behind head; tceth small.

b. Dorsal fln beginning behind vent; 110teeth on vomer; teeth mostly uniserial; body slender, terete AHLIA
bb, Dorsal fin beginning before vent; vomer with teeth.
c. Dorsal beginning at a point about midway between gill-opening and vent; pectoral very small; teeth subequal:

body slender, terete; tail much longer than rest of body MYROI'IIIS
(fa. Body shortt much eompressed: pectoral almost invisible; month narrow; snout obtuse, depressed; vertical fins

well developed, dorsal beginning behind glll-oponlng CHILORHINUS,]3

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 suensonif Liitken. Worm Eel.

Head 5; depth 14.4; eye 8; snout G.3; interorbital Ii.G: 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, direeted 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
longitudinal folds; dorsal and anal regular in outline, somewhat 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. Hitherto known only from St. Croix, Danish West Indies.

Oililorliinuil8uen801lii Lutken, Vid. Med. Naturg, Foren. Kjliben., I, 1851, St. Croix; Jordan & Evermann, I. e. 372, 1896.
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Family XIII. OPHICHTHYlD£. The Snake Eels.
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This family includes those enchelycephalous eels which are scaleless and have the end of the tail
projecting beyond dorsal and anal fins, and without rudiment of a caudal fin. Anterior nostrils placed
in 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 size, 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. llody without traces of fins anywhere; teeth all small, conical; gill-openings ncar together, subinferior; anterior

nostril tubular; tongue scarcely free in front; mouth small.
b. Gill-silts inferior, converging forward _ SI'HAGEBRANCHUS, 14

bb. Glll-sllts small, lateral, placed vertically '_ VERMA
aa. Body with distinct fins, ILt lenst on back.

e. Anal fin wholly wanting; no pectoral fin; dorsal fin high, beginning on head; gill-openings subinferior, converging;
anterior nostrils tubular: tongue slender, somewhnt free in front LETHARCHUS

ce. Anul fin well developed'; nnterror nostril usually in a short tube ncar tip of snout.
d. Teeth blunt, mostly granular or molar; vomer with teeth; peetorul fins present, small,
e. Dorsal rather high, beginning on head, before grlt-opening ......................................•• MYRICHTllYS, 15

ee. Dorsal fin beginning behind gill-opening, fin usually low PISOODONOl'HIS
tld, Teeth all pointed, none of them molar; vomer with teeth.

f. Dorsal fin beginning before nape, on anterior part of head; pectoral fin smnll or wanting.
g. Pectoral fins wholly wanting; body compressed, dorsal fin high CALUlCllELYS

WO· Pectoral fins small, but present; body elongate, subterete, dorsal fin moderate BASCANlCHTllYS
ff. Dorsal fin beginning more or less behind gill-opening.
h. Teeth subequal, with no elongate canines on jaws or vomer OI'HlCllTHUS,16

hh, 'I'eeth unequal, some of them long canines, either on vomer or on sides of one or both jaws; mouth large, snout
short, and eyes lUore or less superior•.. u ••••• u u •••••• MYSTRIOPIllB

Genus 14. SPHAGEBRANCHUS Bloch.

This genus contains several little-known species of small eels remarkable for showing no trace of
fins in the adnlt 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 8phagebranchu8
Was based on a species which evidently belongs to the genus. It has, therefore, clear priority over
Ichthyapus and Aplerichlhy8.

This genus is the most simple in structure among the genera of Ophichthyl:dre, as Ophichthu« is
IJrobably the most specialized. Its loss of fins is doubtless due to degeneration, but it seems nearer
the primitive type than Broclujeomophie or Ophichihus. Only one species obtained ill Porto Rico.

a. Head 6 times in trunk allgltifo,.",is
aa. Head little more thnn <1 times in trunk.

b. Color brown, head mottled selachop«
bb, Color greenish, without mottllngs Ol'ltiOIlWS, 16

16. Sphagebranchus ophioneus Evermann & Marsh, newspecies.

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 oceipital region long, slender, conic, and sharply pointed; eye minute; mouth inferior, the pointed
snout far overhanging, tip of lower jaw considerably in front of eye; teeth numerous, directed back
Ward, conic, sharp, depressible, uniserial in each jaw and on vomer; roof of mouth not entirely covered
~y lower jaw, exposing It triangular space in front of its tip, a single tooth exposed in front on median
hne When the mouth is closed; in the preserved specimen the tooth next behind on each side is also
exposed, probably due to the contraction of the fleshy tip of lower jaw; It few fleshy papilhe at edge of
llpperlip on each side opposite tip of lower jaw; nostrils not tubular, the anterior on ventral side of
fleshy tip of snout, the entrance guarded by 11 pair of fleshy papillre; the posterior in upper lip just
behind tip of lower jaw which covers nostril when mouth is closed; It row of muciferous pores on each
ramus of mandible; scattered pores about snout, behind eyes and along upper lip, and a transverse row
across head at occiput; lateral line distinct, 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
nrc 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. 4952G U.S.N.M.) 11.25 inches long, dredged iu 4 fathoms at Fish
Hawk Station GOG5, off Mayaguez, Porto Rico, January 20. -,

FIG. 7.-SpltagclJrancll1Ls ophioneus,

Genus 15. MYRICHTHYB Girard.

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

l!. Spots on body large. black, most of them with a distinct pale center, the ground-color paler oeull!lu',17
"l!. Spots on body lurge, round, nearly whitish in color, the ground-color dark ; _.. _.. acnminalus

17. Myrichthys oculatus (Kaup).

Head 4.2 in trunk (tip of snout to vent); eye 2.5 in snout; interorbital () in head, slightly shorter
than snout; deft of month 3.25 in head.

Body scaleless, very slender, tail tapering to a point, without caudal fin; dorsal and anal fins not
continuous aronnd it; dorsal low, commencing on head far in ad vance 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 spots, 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 oculaius Kaup, Apodes, 22, 18M, Curacno.
npln:~urtl:) l<tll1IUu'ulatusl)oc.y, Repertorio, II, 252, p1. 3, Hg. 1, 18(J7, Cuba.
Opld,.,dhvs luiinuiculalus, Poey, Fauna J'uerto-Riqueilu, 3'15, 1881.
.1fl/ricldhvs o('UIMus, Jordan & Evermann, J. e., 376, 1896.
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Genus 16. OPHICHTHUS Thunberg & Ahl.
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This genus contains all the ophisuroid eels which have sharp teeth, no marked canines, well
developed pectoral fins, and dorsal inserted behind head. The species are very numerous in the
tropical seas, and' many 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 uniscrlal. or nearly HO; vomortnc.teeth in one series or slightly hlserlnl in front.

CRYPTOPTERUS:

e. Coloratlon nniform, or nearly SII; teeth of lower jaw not quite unlserlnl ; tail half longer than rest of
body : l"",ctieejJR

QPHJCHTHUS:

ce. Coloration not nniform; anterior teeth slightly enlarged; eye rather large, nearly median.
d. Sides of body with largo, round, black spots: hoad with smallor ones; dorsul inserted opposite tip of pee-

toral .. _. _ _ _ _ _.. _ " _ __ . __ .. _. _ ,'w •••• __ ••••••••••• luuxnmcnsi«
rid. Sides of body with large; round. whitish spots; dorsal inserted behind tip of peetorul , rdropiuni«
bll. Teeth of lower jaw in two to four series.

1I11rnAo:NOPSIS:

c. Vomerino teeth in one tOW; anterior teeth of jaws or vomer sometimes eularged: teeth in both jaws biserial,
those of Inner series sometimes small nnd turned inward.

,f. Dorsal beginning all eye's diameter behind tip of peetorul , " " gltltife'r
if: DOrRI1l beginning over or just before tip of peetorul . " ocellatue

SeYTAU>PHIS:

cc, Vomerine teeth biserinl throughout; teeth in both [aws biserial, subequal: no canines. Color plain-brownish.
[I. Eye large, more than half length of snout. '
h, Head ruther short, 2.5 to 3 in trunk -; " " gome.ii, 18

hh, Head long, 1.75 to 2.25 ill trunk; pectorul u Iittle longer than gupe "." .. nuumiocull«
gg. Eye small, 2.5 in snout; gill"opening narrow: anterior nostril with long tube; poetorul longer thau gupe... pariti••

18. OphicthuB gomesii (Oastelnau ), 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 G 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.

00101' 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 dusky points.

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

()phisw'u, [lomesii Castelnau, Auim. Amer, SUd, 84, pl. 44, fig. 2, 1855,Rio Juneiro,
OphiR1/.l·UR "ltr?lSnpRPoey, Mernorlas, II, 321,1807,Havanu.
()J,ydoutielttlt?lx braclonu-u« Poey, Synopsis, ·12li, 18li8,Huvanu.
Oxydontielitli?ls ",ae'''/tl''1ts Poey, Anal, Soc. Hist. Nut. Esp., 1880, 2f,4,Havnna.
Ophirthlls [lomesli, Jordan & Evormann, I. c., 384,189li.

Family XIV. MUR£NID£. The Morays.

The ],[urrenidre 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: "Oolocephalous apodals with conic
head, fUlly developed opercular apparatus, long and wide ethmoid, posterior maxilliues, pauciserial
teeth, roundish, lateral branchial apertures, diversiform vertical fins, pectoral fins (typically) sup
pressed, 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 fins are covered by a thick leathery skin, the occipital region
Is 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
waters, being especially abundant in crevices about coral reefs. Many of the species reach a large
si~e, and ,all are voracious aud pugnacious. Coloration usually strongly marked, the color cells being
hIghly 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 all oblong slit; anterior in a short tube; teeth all pointed; dorsal beginning above gill-opening:

canine teeth strong; tail moderate. _. _ _. . _. _. _ .u __ ._ ••• ENCIlELYCORE
bb, Posterior nostril circular, with or without tube; tail moderate, not twice as long IlS trunk; body not excessively

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

d. Anterior nostrils without tube; vomerine teeth in many series; III'S with a free fold , , ..... .. PVl'HONICHTHVS
dd, Anterior nostrils each with a Iong tube; vomerine teeth in one or two series; lips continuous with skin of head.

e. Posterior nostrils without tube, murgins sometimes slightly raised.
j. Dorsal fin inserted behind head, over or behind the gill-opening .. _. _ _ _ _ RABULA
if. Dorsal fin inserted ou head, considerably before gill-opening __ LYCOVONTIS, 17
ce. Posterior nostri ls n~ well as anterior each in a conspicuous tube .. _ __ . __ . __ _.. . _ ]':fUUMNA

cc. Teeth mostly obtuse, molar-like; only nnterlor nostrils tubular: cleft of mouth ruther short; dorsal beginning
before gill-opening __ __ __ __ .:. . __ . __ . ECHIDNA, 18

an. Vertieal flns rudimentary, confined to end of tail (often upprcciable only on dissection, or altogether wanting);
teeth rather smnll, pointed, suboquul, in aeveral series; posterior nostril round, with II short tube, or none,

C]IA~NOMURMNA.

Genus 17. LYCODONTIS McClelland.

This genus, as here understood, comprises the great bulk of the J.fnrxrl'idre, including all the
species with sharp teeth, the body normally formed, anterior no.ss.ttyrIs only tubular, and the dorsal fin
beginning on head. Priodonopliis with serrated teeth has beef recognized as 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 AOIl1.e reach a
great size. 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 1111 entire, with no serrations anywhere, and none of them with basal lobes.
b. Body without small, round, bluish-white or yellow spot.", the spots, if any, hlllCkis1' or dull-grnyfsh: dorsal without

distlnet paler margin, or with merely the very edge whitish.
c. Dorsal with a distinct black margtn: an III with II pale edge; teeth unisorlal , vicinue

cc, Dorsul without distinct, darker margin , itH border colored nearly or quite like fest of nn,
d. Body and tail covered with close-set clark point"; tail longer than rest of body »ircscens

dd, Body and tail not covered with close-set dark points.
c. Color olivuceous or brownish, with conspicuous markings, marblings or spots darker than the ground-color; belly

without distinct transverse lines, marked like the back and sirles; Uti! slightly longer than rest of body.
J. Dark markings forming narrow retteulntions, never rounded spots; these retieulutlons dark-ltluo in color, covering

huck and sides, SODIC of thern inclosing irregular polygons ~ _. _.. u ..... ... .... _ ••••• __ • ]Jolygoni'llB
j]'. Dark murkings in the form of rounded spot", more or less confluent, sometimes obseuring the pule ground-

color _ __ __ _. _.' _ _...............•.............••.. o.~. _ 'lnOri1l{/a, 19
ee. Color dark-brown, dark-green, or blackish, either plain or with faint murklmrs.
fl. Jlelly with black, WIlVY, transverse lines; no dark Jines along dorsal fin mordax

[/{/. Belly without blnek transverse lines; body ncnrly plain dark olive-brown.
h. Dorsal und anal with dark Iongitudinul streaks: chin pale bnt not white jltnebris, 20

1111. Dorsal lind unul without dark Iongttudinul streaks: chin white albbncntis, 21
ece. Color brownish-black with Irregular pule-grayish spots of various sizes; murgin of unul not pule: deft of mouth

less thun hlllf head -- eaucue-tielcnse
1,1i. Body with distinct smull spot.", blue, white, or yellow.

i. Dorsal und anal without distinct colored margin: palo spots mostly smallor than eye.
i- Teeth of upper jaw uniserlnl.
k, Vomerine teeth unlseriul ; spots irregular, few, and scattered: dorsal colored Iike back.

kk. Vomerine teeth biseriul ; ,entire body covered with small blue dot"; dorsal with vertical bluish streaks.. consperslts
ii- 'I'eeth of upper [uwblserlul: body with small yellow spots.

l; Vomerine teeth uniseriul, mostly small lind rounded; coJor nearly .uniform from head to tail; spots Innumer-
able _.. _ __ - - _ _. - _ _. _ - - - - _ _ millnris

ll. Vomerine teeth biserlul, small und rounded; color dark-brown, with yellow polnts excessively numerous. elaboratue
ii. Dorsal with a blackish border, interrupted with white; IlJUIl with white murklngs: body with close-set, irregular

pule spots.
m. Body greenish, marbled with brownish, almost obscured by the ground-color oli8cnratu8

7Il1ll. !lody rich-yellow or tawny; head and body covered with small, round, white spots jurdani,22
PItIODONOPHIS: •

{La. Teeth serrate, more or less,
n. Color brown, with irregufur light-yellowish spots Irregularly plneed; dorsal with large, dark spots on its edge, these

sometlmes obsolete, usually running together to form u continuous dark bund; anal black-edged; teeth large,
untserlal, the larger ones serrate; mouth nearly elosing. ... . • • . .. . ... . . .. .. .. . . . . . . . . • . . .• . . .. .. .. .. .... oceuaua
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19. Lycondontis moringa (Cuvier). Common Spotted Morn!!; Hamlet.

77

Head 8.2; snout (j in head; eye 1.5 in snout; ddt 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 It

median row of st~lall ones behind: teeth in jaws uuiseriul, long in front, those behind retrorse,
. Color in spirits: Dark-brown, everywhere mottled and reticulated with paler or light yellow, which
IS 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.

\Vest Indies, Pensacola to Rlo Janeiro and St. Helena. Two young examples, about 7 inches
long, from Culobra,

JIItJ":cna maculuta 1/,'I[I1'f£ (the Black Moray), Cntesby, Nut. Hist. Caroltua, etc., pl. :!l, 17aS, Baluuuus.
.Jfura.:llu nWl'iny(l, CUViCf, Regno Anfmnl, ed. II, vol. If, 852, 18~9, Bnhnuuis: after Catesby..
Gymnotlwrax rosiroius Agussi», Spix, PiHC.Brns., 91, pl. 50, a, 182H, Brazil; Slnhl, 1. c., 80, 1883.
J.llnrwna niorinoua Riehurdson, Voy. Erebus and Terror, li'ishcs, 8U, 18,H, Jnmuicn.
J1[llr:cna puncuu« Gronow, Cataloguo ]<'jsho,~, 18, 18M, North America.
Jlurenoplds JnrviUncata Cnstelnuu, Anlm. AIHer. Sud, Poiss., 8], pl. '1~, fig.:l, 1855, Hiu Jnuolro.
][ul'wnuplds Cal'a,1II/ltl'U Custelnuu, Anim, NOllY. Hares Amerique <In Sud, 85, pl. ·la, llg. 1, 1855, Bn.hla,
Gymnuth()ra;l~flallusC1'iplu8Poey, Enulllerntio, 158, 1875, Cuba.
GYmnvlllOra" ptciurcuu« Pocy, Annl. Soc. ]'sp. Hist, Nut. 1880, 257, Culm.
LycodonUs morluq«, J ordan & Evcrmunn, 1. c., 395, 1896.

l~IG. 8.-LycudonUs morhuja;

20. Lycodontis funebris (Ranzani ). Black fl[oTaY; . fl[m'ena Verde.

Tuil a little longer than head and trunk. 'I'eeth uniserial in jaws in the adult; teeth on vomer
uniserial (var.? erebu8) , or biserial (funeln'is); long, depressible canines on front of vomer: jaws not
completely 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 both coasts; the largest of our eels, reaching 5 or 6 feet or more;
extremely ferocious; connnon from Florida Keys to IUo Janeiro and from Gulf of California to Panama.
A single example, 4.12 inches long, obtained at Fajardo February 17, 18IJIJ.

l11urW'J1,et 'lIHwulala n1vra ct oiridi«, Cutesby, Nut. Hist. Carolina, ete., pl. 20, 17SS, Buhutnus.
GymUUUHH'(lxjuucbrb; Runzaut, Nov. COlDIll. Ae. Se. Bonon., IV, 7li, 18·10, Bruztl.
Jb""cna lincopinuii; Itlchnrdson, VOl'. Erobus und 'l'error, Fishes, 89, 18H, Puorto Cabello,
1'.eniul'lds '/Ix'8/1"Il1U KIIU/>, Aulu Humburg Mus., I, 1859,
Tltryso'idca aterriuui Kuup, An.le Hamburg MUS.,1,22, ]859.
lIIurwna injcrnaU8Poey, Momorius, n. 347 and ar,·I, 1860, Cuba.
Tlwysoidea conco[vr Abbott, Proe. Ac. Nut, Sci. Phllu, 1860, 479, VCrIl Cruz.
JIlwama crclHt8 Pocy, Memorius, II, 42(),18tH, Cuba.
LycodonU8janeb'1'i8, Jordan & Evermann, J. c., 396, 1896.
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21. Lycodontis albimentis Evermann & Marsh, new species.

Head 6.4; snout about 7; mandible 1.8; eye 2.3 in cleft of mouth; head and trunk somewhat
compressed, tail considerably 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; fins 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 [ust 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 S(~.. 1Jp ominent a character that we have
thought it best to describe the species as new. Type No. 49527 7.N.M.

FIG. D.-Lycodontis alb/mentis.

22. Lycoqontis jordani Evermann & Marsh.

(PLAT}; 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 nniserial, strong, sharp, not close-set, all entire and without basal lobes; tail
considerably longer than rest of body; gill-opening smaller than eye; snout rather pointed, lower jaw
the shorter, the mouth capable of being completely closed.' Dorsal fin high, much higher than anal;
nasal 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 hody 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 series
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 base, and another 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 alcohol 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. obscuraius (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.

LycodontiBjordani Evermann & Marsh. Rept. U. S. F. G. 1899 (Dec. 19) ,352,Mayuguez, 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 species, most of them belonging to the Western Pacific and representing the highest degree of
Specialization 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 Ouvier to a genus of Austra
lian monotremes. Only one species known from Porto Rico.

23. Echidna catenata (Bloch). Morena.

Head 3.7 in trunk; eye 2 in snout, which is 6 in head; cleft of mouth S in head; trunk a little longer
than tail; teeth somewhat molar-like, not very blunt, chiefly uniserial, but reduced in size and biserial
in rear of upper jaw; a median series on vomer.

00101' in spirits: Ground-color pale-yellow, with some 30 heavy dark-brown transverse bars, some
oblique, some branched, some connected, forming heavy reticulations; on ventral portion of trunk
these bars are broken into definite roundish spots, these elongate in front of {mal, forming a single
median series; intermediate pale area 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.

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

.\rltr=a Bcnconger brasiUc"/lBi8 Sebu, Thesaurus, II, 72, pl. 69, figs. 4 and .1, 17:1R, Brnzll.
GJ/lnnolhol'ax catcnalU8 Bloch, AUHl. Fische, XII, 74, })1. 415, fig-. I, 1795, Coromuudcl , an error; Stahl, 1. c., Hili, 1883.
,lrlt"ICIWphi8 calenala Luccpode, Hist. Nat. Poiss., V, 628 nnd 641, 1803, Palmerston Island; after Bloch.
]i;chillnajlavqfasciala Poev, ltepertorio, II, 2M, 1868, Cuba,
Rchiclllaju8C01flaculall! Poey, Repertorlo, II. 2133, 1868, Cuba.
Eckldna catenata, Poey, Fauna Puerto-Riquefia, 345, 1881; Jordan & Evcrmnuu, I. o., ,lOa, 1!;96.

Family XV. ELOPlD£. The Tarpons.

Body elongate, more 01' lesH compressed, covered with silvery, cycloid scalea; head naked. Mouth
broad, terminal, the lower jail' prominent. Premaxillarics not protractile, short, the maxilluries
fonning 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
A'min); bands of villiforrn teeth in both jaws and on vomer, palatines, pterygoids, tongue, and base
of skull; no large teeth. Eye large, with an adipose eyelid. Opercular bones thin, with expanded
lllembranaceous borders; a scaly occipital collar. Gill-membranes entirely separate, free from isth
mus. Branchiostegals numerous (2\l to 85). Gillrakers long and slender. Pseudobranehia, present
~r absent. Belly not keeled nor serrated, rather broad and covered with ordinary scale», Lateral
hne present. Dorsal fin inserted over or slightly behind ventrals; caudal fin Iorkod ; no adipose fin;
dorsal and anal depressible into a sheath of seales; pectorals and ventrals each with It long accessory
seale. Parietal bones meeting along top of head. Pyloric creel. 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.

MEllAI'Ol'INM;

ft. I'sendobmnehlrc none: body oblong, covered with large senlcH; annl tin larger thun dorsnl ; lust. ray of dorsal pro
duced in 11 long tllamcut.

b. Dorsal Hn inserted notably behind immrtiou of Ycntrn.18 e ; '1'A1l1~ON, 19
ELOl'IN}Io;: •

aa. Pseudobrnnehiro large; body elongate, covered with sUlIIII scales: anal fin smaller than dorsul: lust ray of dorsal
not produced in 1\ filament EJ,ol'S,20
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Genus 19. TARPON Jordan & Evermann. Grande Eoaille.

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.Pseudobranchim wanting. Gillrakers
long and slender. Dorsal fin short and high, inserted behind ventrals (over vontrals in Afegalops) , its
last ray elongate and filamentous as in llfegalops, Dorosoma, and Opistlionema; 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. Vertebra- about 57 (28 + 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
Indianl1fegalops cyprinoides. a fish of similar habit, in which the dorsal is inserted above the ventrals.

FIG. 10.-7hrpon auanticus.

24. Tarpon atlanticu8 (Cuvier & Valenciennes).

Tarpon; Tarpum; Grande Ecaille; Silver King; "Sabalo"; Savanilla; Saualle.

Head 4; depth 3.75; eye 4.45; snont 5; maxillary 1.65; mandible 1.70; interorbital 4.8; preor
bital 11; D. 12; A. 19 or 20; pectoral 1.3; ventral 1.75; scales 5-42-5. Proportions 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, tongne,
sphenoid and pterygoid bones; lateral line straight with radiating tubes; pseudobranohim minnte; last
dorsal ray produced, the fin inserted behind ventrals; pectorals and ventrals each with an accessory
scale. Dark above, silvery on sides.

Found 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 tune ,(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 seems to be rare or wanting in
collections. The U. S. 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 201) 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."
It is often dangerous to seine fishermen, leaping over' or through their nets with great force.

jfegalops allanlieus Cuvier & Valenciennes, Hlst, Nut, Polss., XIX, 8U8, 18'16, Guadeloupe, Santo Domingo, Martlnlque,
and Porto Rico; Poey, Fuuna Puerto-Riquefiu, 848, 1881; Stlthl, I. c., 80 and 165, 1883.

Megalops eloiutaiu» Girard, Proc, Ac, Nat, Sci. Philu, 1858,2'U, Long Island.
Tarpon ouonueue, Jordan & Evermann, I. c., 40U, 18U6.
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of skin across gill-membranes anteriorly, its posterior free edge crenate; no gular plate. Lateral line.
present. Belly not carinate, flatfish, covered with ordinary scales. Dorsal fin moderate, in front of
ventrals, its membranes scaly; no adipose fin; anal very small; caudal widely forked. Pyloric creca
numerous. Parietal bones meeting along top of head. Vertebne 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 3z 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. ALlIULA (Gronow) Bloch & Schneider.

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

/

FIG. 12.-Albula vulpes.

26. Albulavulpes (Linmeus). "Macabi"i "Piojo"; LadY-fish,. Bone-fishrBanana-fish;

Head 3.4; depth 4.5; eye 7; snout 2.2; maxillary 3; interorbital 3.8; preorbitaI5.6; D. 15; A. 8;
pectorall.9; ventral 2.4; caudall.l; 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.

Umharana, Maregrave, Hist. Bras., 1648, Brazil.
Vulpes baluimensis (the Bone-fish), Catesby, Nat. HI.t. Carolfnas, pl. II, fig. 1, 1737, Buhnmas.
Esox vulpes Llnnreus, Syst. Nat., ed. X, 1758, 313, Bahamas: after Catesby.
Argentina glossodonta Forskjil , Doser. Anlm., 68, 1775, Djldda, Arabia;
Maeabi, Parra, Dlf. Piezas, Cuba, 88, pl. 35, fig. 1, 1787, Cuba; on Umharana of Marcgravc.
Synodus argenteus Bloch & Schneider, Syst. Ichth., 398, 1801, Asia.
Clupea brasiliensis Bloch & Schneldcr, Syst. Iehth., 427, 1801, Brazil.
Albula eonorhynehus Bloch & Schneider, Syst. Ichth., 432,1801,Antilles; aiterGronow and Plumicr; Pocy, Fauna Puerto

Rlquefia, 342, 1881; Stahl, I. c., 80 and 165, 1883.
Amia immaculata Bloch & Schneider, Syst. Ichth., 451, 1801, Central Amerlcn; niter Parra.
lJutVrillUS banana Lacepede, Hist, Nat, Polss., V, 46,1803, Isle de France.
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ClapC<t macrocephala Laeepede, Hist, Nut, Poiss., v, 426, 180~, Martirrique: on a drawing by Plumier.
Gloesodu» jorsk!lU Agassiz, Splx, Pise, Brus., 49, 1829, Bahin: called Engl'Uulis seriells lind EugmaUs bahiensis on th...

plates, 22 and 24.
Albula parrm Cuvler & Valenciennes, Hist. Nat. 1'0188., XIX, 339, 1846,Martinique; Bahla: Rio de Janclro.
Albula goreensis Cuvier & Vulenclermes, Hist, Nat, Pciss., XIX, 342, 1846, Goren.
Albala neogllinaiea Cuvier & Valenciennes, I. c., XIX, 350, 1846, New Guinea.
Albula 8erninaqa Cuvier & Valenciennes, I. c., XIX, 351, 1846,New Guinea.
Albula erythroclwllos Cuvier & Valenciennee, I. c., XIX, ~52, pI. 5010, 1846, Friendly Islands.
Albulajorsted Cuvler & Valenciennes, I. e., XIX, 3M, 1846, Tnhltl.
Albula rostrata Gronow, Cat. Fishes,189,18M, American Ocean, etc.
Albula vulpes, Jordan & Evermann, I. c., 411, 1896.

Family XVII. CLUPEID!E. 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 the 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
plate. Gills 4, a slit behind the fourth. Branchiostegals usually few (6 to 15). Posterior lower part
of opercular region often with an angular emargination, the tips of larger branchiostegals abruptly
trUncate. Pseudobranchire 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.
Vertebrre 40 to 56.

The Clupeidte comprise about 30 genera and 150 species, inhabiting all seas, usually swimmingin
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 eounded, covered with ordinary scales; supplemental bones of maxillary very narrow; nnul fln short.
b. Ventral small; teeti, small, persistent, on jaws. vomer, palatines, pterygoids, and tongue.
c. Scales of breast not forming a corselet.
,I. Species very smull, with teeth minute; a silvery 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 Iaterul band; dorsal long, of 18 to 20 developed rays;

ventrals inserted much behind dorsal, much nearer base of caudal than tip of snout ETRUMEUS
au. Belly compressed, armed with bony serrre; supplemental bones of maxillary broad.

c. Anal lin moderate, of 15 to 25 rays; dorsal inserted nearly opposite ventrals.
j. Scales with their posterior margins entire and rounded; Intestinal canal of moderate length.
g. Last ray of dorsal not produced.
h. Vertebrro about 50 in number (46 to 56); species of northern regions.
i. Vomer with teeth; ventral soutes weak, ventrals below middle of dorsal: vertebrw 50 to 56.... ..• CLUPEA

ii, Vomer without teeth.
j. Ventral seutes very weak, belly more or less rounded; vertebne about 52; ventruls under middle of dorsal.

CI,UPANODON, 23
hh, Vertebrte about 42 (40 to 44); tropieul species with scales large and usually flrmly attached; ventrals Inserted under

middle of dorsal; adipose eyelid obsolete SARDINEI,I,A,24
gg. Last my of dorsal produced in Il long filament; scales large, not firmly attached: otherwise essentiully as in Sc.rdi-

neUa OPISTHONEMA, 25
jf. Seales with their posterior margins vertical, and pectinate or fluted; head very large; no teeth; intestines elongate;

herbivorous _ BREVOORTJA
PRISTIGASTERIN)E:

ec. Anal lin very long, of more than 30 rays; dorsal lin inserted behind ventrals,
k, Teeth not all villiform; both jaws with strong cantnes; ventrals present, very small ....•...•.... CHIROCENTRODON

kk, Teeth all vllliform; no oanines: ventral nus present ILISHA,26

Genus 22. JENKINSIA Jordan & Evermann.

Very small species, closely allied to Etrumeue, but with minute teeth and a silvery lateral band;
dorsal with fewer than 18 rays; ventrals inserted below 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 raysH; anal 15 lamprotamia,Z1
aa. Dorsal inserted nearer snout than bnse <if caudal; dorsal rays 11; nnnI17 -- stolVeI'at28
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27. Jenkinsia lamprotrenia (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.

Clupca lamprotronia Gosse, Nat. Sojourn in Jamaica, 291, 1'1.1, fig. 2, 1851, Jamaica.
Jenkinsia lamprotrenia, Jordan & Evermann, 1. c., 419, 1896.

28. Jenkinsia stolifera (Jordan & Gilbert).

Head 3.75; depth 5.5; eye 2.5; D.ll; 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 minute, iVident in both jaws, Eye large.
Dorsal high, inserted at a point slightly nearer snout than bas6 of candal; ventrals under fourth
dorsal ray, nearly half head, and slightly shorter than pectoral.

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

Dussumicria sloli/era Jordan & Gilbert, Proc. U. S. N. M. 1884 (June 3), 25, Key West.
Jenkinsia stoli/era, Jordan & Evcrmann, I. c., 419, 1896.

Genus 23. CLUPANODON Lacepede. The Sardines.

This genus-is close to Clupca, 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 ZOlWS; 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 Espasu»; "Bardina."

Head 4; depth 3.75 to 4.5; eye 3.75.; D.16; A. 16; scales about 45. Vertebras 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 strire, 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; operc1e
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. Length 8 inches. Specimens
taken at Culebra Island.

Sardinia pseudohispanica Poey, Mem.• II, 311,1861,Cuba; Poey, Fauna Puerto-Rlq., 343. 1881; Stlthl, I. c., 80 and 166.1883.
OlupanQd01l pseudophispanicus, Jordan & Evermann, 1. e., 423, 1896.



THE FISHES OF PORTO RICO. 85

Genus 24. SARDlNELLA euvier & Valenciennes. Scaled Sardines.

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

The genus Sardinella, 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.

SA RDINELLA ;

b. Ventral seutes 33 to 35.
c. Body slender. depth about 4.5 in length; n black opereular spot ancliovia

1'1'. Body rather deep, depth about 3.5 in length; no black opereular spot clupcola
bb, Speeies imperfeetly described. .
<1. Snout and chin black . apicalu

<1'1. Snout and ehin not black; a black humeral spot; side with dark streaks bishopi
HARfcNGULA:

bbb. Ventral scutcs 25 to 28; body short and deep, eompressed, scales usually with vertlcal strioo.
c. Scales not very firm nnd Ilttle adherent, so that many are lost in preserved examples; eaeh seale with lonr vertical

wavy strlte: ventrnl seutes nbout 15 +10; depth 3.4 in length; eye 2.5 in head: no humeral spot ........ sartlina
ec. Scales firm und closely adherent so that few, if any, are lost in preserved examples: usually a humeral spot.
J. Body moderately elongate, ventral outllne not strongly arehed: depth a.33 to 3.4 in length.
{I. Head long, 3.43 in length; eye 2.66 in head , macl'Ophthalma, 30
if. llody deep, ventral outline arched, forming an even eurve from snout to vent; depth 2.75 to 3; eye 2.66 in

head Immcralis,31
aa. Side with a very distinet laternl silvery band; scales very firm, without vertical strlre: mouth very small. almost

vertical: teeth small, none on vomer: tip of snout, ehin, and upper fins dusky siolifcra

30. Sardinella macrophthalma (Ranzani). "Sardina."

Head 3.5; depth 3.4; eye 3; snout 3.4; 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 S. humeral-is but differing in shape, chiefly in greater slenderness of body; the ventral
outline is 110t 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
times wanting. In all our specimens it is absent. A dark, rather indistinct, longitudinal stripe from
humeral region to base of upper lobe of caudal separated from the dark of the back by a pale stripe.
Otherwise as in S. lcumeralis, 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.

Clupca macrophihalma Ranzant, Nov. Comm. Ac, Sci. Bonon.• V. 320, 1842, Brazil.
Ilorctunu« ?n<Lenlosa Cuvier & Vulcnelcnnes, Hlst, Nnt, Poiss., XX, 292, 1847, Martinlquo,
llarell{lltlaja{Jlt<Ln<L I'oey, Repertorlo, J, 169. 18Gll. Jagua, near Clcnfuegos, Cubn,
Sar<1bwlla macrophihulmus, Jordan & Evermann; I. e., 430, 189n.

31. Sardinella humeralis (Cuvier & Valenciennes). "Sardina'"; Sa.rdina Escamuda; White-bill.

Head 3.5; depth 3; eye 2.7; snout 3.4; maxillary 2; mandible 2; interorbital 4.3; D. W; A. 17 or
18; pectoral 1.4; ventral 2.2; caudal 1.2; scales 40-10; scutes 27 to 30. Resembling Opistlionema, but
without the produced ray in. dorsal, and with heavier head, largereyo and scales; fine teeth on jaws,
palatines, and tongue; eye with a thin adipose eyelid; scales large, firm, with vertical strire,

Blue above, silvery below; a dusky humeral spot; some golden on opercle behind eye; chin and
snout dusky.

Very common and much used as food; captured extensively with the cast-net. Eighty-nine
examples, 3 to 5.5 inches, collected at San Juan, Palo Seco, Mayaguez, Puerto Real, Boqueron, Arroyo,
lIucareH, and Culebra; one from San Geronimo.

Ilarcngula lucmcralis Cuv. & Vnl., Hist. Nnt. Polss., xx. 293, 1847. Rio Janeiro; Bahia; Guadeloupe; Santo Domingo.
Alaus<L striata Cuvler & Vnlenctcnnes, 1Ilst. Nut, Polss .• XX, 429, 1847. Guadeloupe: Bahin,
Ilarengula pClIsacolmGoode & Bean, Proe, U. S. N. M. 1879 (Nov. 5),152, Pensacola, Fla.
Sardincllahumcralis. Jordan & Evermann, I. o., 431, 1896.
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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 Dorosotna, l',fegalops, and Tarpon. Species few, American.

32. Opisthonema oglinum (Le Sueur). Thread Herring; Machuelo; Ca'illeu-Tas.qarl; Sprtu,

Head 4.7; depth 3.2; eye 3.6; snout 3.3; maxillary 2.5; mandible 2.1; interorhital4; D. 17 to ]!l;
A.23; pectoral 1.4; ventral 2.7; caudal 0.6; scales 50-15; scutes about 31.

Body much compressed helow, 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, cy.cloid, rather loosely
attached; lateral line absent.

Color in spirits: Bluish above, silvery below, back with inter~uted brownish longitudinal stripes
along middle of rows of scales; a dusky shoulder-spot, the young wi h 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, Ichthyologle, fuse. I, 178~:, Carolina; Jamaica; not of Osbeck, 1757.
Megalops oglina Le Sueur, Jour. Ac. Nat. Sci. Phila., I, 1817, 359, Newport, R. r.
Megalops notala Le Sueur, Jour. Ac. Nat. ScI. Phila., I, 1817, 359, Guadeloupe.
Chaloessus signijer De Kay, N. Y. Fauna: Fishes, 264, 1842, New York.
Chatoessus eumorphus Gosse, Nat. Sojourn In Jamaica, 290, 1851, Jamaica.
Opisthonemns tlirtssa, Poey, Fauna, Puerto-Riqueiia, 343, 1881; Stahl, I. c., 80 and ]6(:, 1883.
Opistlumema oglinnm, Jordan & Evermann, 1. c.,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 or 20; eye 4 in head : jlavipinnis

bb. Dorsal rays 15; eye 3.5 in head bleekedana, 3:3

33. llisha 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 eaducous. Silvery.

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

PeUona bleekeruma Poey, Repertorio, II, 242, 1867. Mutanzns, CUb,,; Poey, Fuuna Puerto-Riqueflu, 343, 1881; Stahl, I. r-.
79 and 166, 1883.

Ildslu: bleekeriana, Jordan & Evermann, 1. e., 436, 1896.

Family XVIII. ENGRAULIDIDJE. .The Anchovies.

Body elongate, more or less compressed, covered with thin cycloid scales. Head compressed.
Mouth extremely Iarge, 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 single 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. Pseudobranchire
present. No lateral line. Belly rounded or weakly serrate. Fins various; dorsal usually short and
media~; no adipose 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; no cantnes __ _ _. _ STOLEPHORUS, 27
"a. Tceth In jaws unequal, some of them enlarged and cautne-Ilke LYCENGRAULIS

Genus 27. STOLEPHORUS Laoepllde. Silvery Anohovies.

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,
present 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. Vertebne
about 40 (40 to 42) in species examined. Flesh rather pale and dry, more or less translucent; bones firm.
PFeudobranchire present. Branchiostegals 9 to 14. Gillrakers long and slender. Gill-membranes
separate, 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; usually marked by a very broad, distinct, silvery band.

a. Anal rays 12 to 14; body very slender, deptb 6 In length; no distinct lateral band miarchus
"a. Anal rays 15 to 17; body slender, compressed, depth 5 to 6lnlength.

b. Maxillary short, not quite reuching murgln of preopercle; Iateral band well defined, three-fourths eye. llCj,!asciatus, 34
"b. Maxillary of moderate length, reaching beyond prcopcrcle nearly to glll-opening.
c. Side with a well-defined lateml silvery band: bell)' not serrulate.
d. Eye 4 in head, as long H.Ssnout; seules caducous CUban'll8, 35

'l<l. Eye 3.33 In head, longer than snout; axillary sheaths very large _.....•. l'CI'thccatu8
(laa. Anal rays 19 to 24.

c. Side with a distinct silvery littoral band, with well-defined edges.
J. Maxfllary 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. Slivery lateral band very sharply defined, as broad as eye or slightly narrower, not much narrowed anteriorly;

eye large, 3.51n head; belly serrnlate; A. 20; gillrakers two-thirds eye ......•.•. _•. _ _ _ brown ii, 36
flO. Body more elongate, .depth about 5.25 In length of body; glllrakers ns long us eye. A. 23 or 24; eye 4.4 In

head .••...••.......•••... " •....................•........•.• " ... _.•..................•.•..•••.• " chwrostomus, 37
if. Maxillary short, not reaching root of mandible; eye small, not longer thun snout, 4 In head; slivery stripe rather

diffuse, half broader than eye; body little compressed, approaohing Euqraulls "10,'<1"., in form .... ""gyropltan1l8
ee, Side without distinct silvery hand, or with 11 Iuint diffuse streak,
i, Operele short, distance from lower posterior ungle of cheek to gill-opening much less thnn from same point Iorwnrd

to middle of eye; snout bluntish, not produced.
j. Dorsal rays 12 to 14. '
k. Annl rays 18 to 20; depth 6.9 _ lyolcpi8.38

kk, Anal rays 23; depth 3.3 ga'l'1Ilan'i,39
jj. Dorsal ruys 15 or 16; anul 23 or 24,
1. Depth 3.3; snout much projecting gilbCj'ti,40

aaaa. Anal rays about 30 (25 to 36).
m. Slivery latoral band diffuse or obsolete; body much compressed: eye 3 to 3.5 in hend,
n. Gfllrakers shorter than eye; Iateral band narrow.
o, Belly slightly serrulate; glllrnkers two-thirds eye; sealos endueous; anal rays 25 or 20 _ mUcldtti

nn. Glllrakers long and slender, longer than eye; belly trenchnnt, not serrate: scales 40; Iuterul bund broad and diffuse
or obsolete; snout much projecting.

p. Snout moderately pointed; minute teeth in both [nws; lateral band diffuse clupeokie«
aaaaa. Anal nn extremely long, Its rays 37 or 38. Laterul band Jll defined or obsolete: snout pointed, much projecting;

Insertion of dorsal nearer snout thun base of cuudal; suboperele with u lint trlnngular prominence spini/cr
ll. Depth d.S; snout little projecting poclli

l'P. Snout pointed; minute teeth ~n upper [aw only; Intent! band obsolete productus, 41
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34. Stolephorus perfasciatus (Poey).

Head 4; depth 6; 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 helly 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.

Engrauli8 perfuseiatu8 Poey, Memorias, II, 313, 1861, Cuba.
StolepilOru8 perfascuuus, Jordan & Evermann, I. c., 441, 1896.

35. Stolephorus cubanus (Poey).

Head 5 in length, with caudal; depth 6.66; eye 4; D. 14; A. ]7. Allied to S. brownii, but with
anal shorter. Body slender, compressed. Eye as long as snout. }faxillary with teeth, its tip extend
ing beyond opercular border. Dorsal beginning midway betwem(frontof caudal and posterior edge of
eye; pectoral not quite reaching ventral. Scales cadueous, A silvery band one-fourth depth of body.
Length 2.75 inches. Cuba and Porto Rico. Not seen by us; included on authority of Poey and Stahl.

Engrauli8 eubanus Poey, Synopsis, 420, 1868,Culm; Pocy, Fauna Puerto-Riquefia, 344, 1881; Stahl, I. o., 80 and 166, 18&1.
StolepilOru8 qlbanU8, Jordan & Evermann, I. c., 442, 1896.

36. 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;
scales 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 the 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.

Piquitinga, Marcgrave, Hist. Brns., 159, 1648, Brazil.
Jleniflia, Browne, Hist. Jamaica, 441, 1756,Jnmaioa,
Atherina brownii GmeJin, Syst. Nat., 1397, 1788, Jamaica; after Brownc.
E80." ep8CtU8 Bonnatcrre, Tabl. Iehth., 175, 1788,Jumnica: aftcr Browne,
Engrauli8lcmui8catu8 Cuvier, Rcgne Animal, od, 2, vol. 2,32:1,1829, Brazil; after PiquUlngn of Marcgrave.
Engrauli8 tricolor Agassiz, Pisco Brusll., 51, 1829, Bahia: Para.
Enf/rauli8piqulU'Ilga Agu..ssiz, Pisco Brnsfl., pl. 23, fig. I, 1829, Bahia; Parft; same type RR tricolor.
Arqeuiitu: menidia Grollow, Cat., 141, 1854, .Jamaica; after Browne.
StolepllOl·1l.Id1lleU8 Goode & Bean, Proe. U. S. N. M. 1879 (March 25, 1880), 343, Clearwater Harbor, Fla.
Stoleplwr1l8 brownii, Jordan & Evermann, 1. e., 443, 1896.

37. Stolephorus chrerostomus (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 as eye. 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
Hucares, Puerto Real, and Fajardo.

Engraulls etuerosiomu» Goode, Amer, Jour. Sel. Arts, August, 1874,125, Bermudas.
Stoleplwru8 etuerostomu«,Jordan & Evermann, I. c., 444,1896.
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38. Sto1ephorus 1yolepis Evermann & Marsh, new species.

89

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. 18 to 20. Body slender and compressed, the dorsal and ventral outlines nearly alike, little arched;
caudal peduncle gently tapering; no serrre evident; snout not greatly produced; maxillary with free end
rounded, reaching beyond root of mandible to edge of preopercJe, 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; a row 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 8. curtue 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
atCulebra, February 10, of which the type (No. 49528, U. S. N. M.) is 1.5 inches long.

FIG. 13.-StoleplwT1,slyolepis.

FlO. 14.-StolephoT1ls fI(l1"mani.

39. Sto1ephorus garmani Evermann & Marsh.

Head 3.2; depth 3.3; eye 3.5; snout 5.5; maxillary 1. 7; mandible 1.7; interorbital 5; D. 14; A. 23;
pectoral 2; ventral 3.5; caudal L3; 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 [aw 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 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 Siolephorus produesu«; 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. S.
N. M.), 4.5 inches long, collected at Puerto Real, January 27, 1899..

SWleplWrll8 garma"i Evermann & Marsh, Report U. S. F. C. 1899 (December 19, 1899), 352, Pnerto Real, Pork> Rico.

40. Stolephorus gilberti Evermann & Marsh.

Head 3.25; depth 3.4; eye 4; snout 6; maxillary l.7; mandible 1.7; interorbital 4.9; D. 15; A. 23;
pectoral 2.1; ventral 3.5; caudall.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 serrate; 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 fromsar;;, 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.

FlG. 15.-SWleplwrus 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 inches long, collected at Palo
Seco, near San Juan, January 13, 1899, associated with S. productus, with which species both S. gililerti
and S. garmani Evermann & Marsh are 'allied.

StolepllOrlt811ilbertiEvermann & Marsh, Report U. S. F. C. 1899 (December 19),352, Palo Seeo, Porto Rico.

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

Head 3.6; depth 3.7; eye 3.9; snout 7; maxillary 1.3; mandible 1.4; interorbital 4.6; D. 13; A.
31 to 33; pectoral 1.75; ventral 3.3; caudall.l; scales 43-8.

Body elongate, not elevated, strongly compressed, belly not rounded; head small, broadest above,
the pointed snout 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; DIl

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 oommon ;

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

Eng"altUS producius Poey, Repertorio, r, 380, 1800, CUba.
StolelJ!torU81)rml1lclus, Jordan & Evermrum, 1.c., 447,1896.

Family XIX. SYNODONTIDJE. The Lizar-l-fishes,

Body oblong or elongate, Jittle 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 011 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. Pseudobranchire 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. Seales present, more or less adherent.
b. Teeth of premaxillary simple, compressed, not barbed, in one or two rows; a broad band of slmlJar teeth on palate.
c. Vent about midwuy between base of eaudul and axtl of pectoral: head short, blunt, compressed.

TRACHINOCEPHALUS, 28
cc. Vent mueh nearer base of caudal thun axil of pectorul; head depressed, with flut trlangular snout ... SYNODUS,29
bl,. Teeth of premaxillary In a very broad band, curved, unequal, ,nnd barbed ILt the end; IL slmllnr band on palatines.

BATIIYSAURUS
aa. Scales very eaduoous or wantlng: teeth in narrow bands; vent posterior BATHYI.ACO

Genus 28. TRACHINOCEPHALUS Gill.

This genus is closely related to S!lnodu.q, from which it differs chiefly in form and in the relative
development of the fins. Body stout, head short, blunt, and compressed. Vent well formed, about
lIlidway between base of caudal and axil of pectoral, under tip of last dorsal my. Teeth as in S!lnodns,
but slender, smaller, and closely set. . Lower jaw projecting.

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

42. Trachinocephalus myops (Forster). Ground Spearing; Laqarto,

Head 3.4; depth 5; eye 6.4; maxillaryl.8; mandible 1.5; interorbital 10; D. 12; A. 14; pectoral 2.6;
ventral 1.1; caudal 1.6; scales 4-58-7. Vertebne 58; ereca 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
demnrcnting color stripes in life; traces of longitudinal dark lines below lateral line; back with 6 or 8
Obscure dark vertical bars, barely crossing lateral line; an oblong dark-brown scapular blotch; It dark
brown band from eye across lower jaw; fins nearly plain.

One specimen, 7 inches long, from San Geronimo, collected by Mr. Geo. M.Gray.

8almo my01's Forster MS., Bloch & Schneider, Syst, Iehth., 421, 1801, St. Helena.
081ncl'uslcmn'i8cal'Us Lacopede, Hlst, Nat. Polss., V, 23G, 1808, Mnrtlnique: after Plnmier.
8aurus Ir'Uncalus Agusslz, Pisc. Brasil., 82, 1829, Bruxll.
t Salmo trachinae Sehlegel, Faunu Japonlen, Poissons, 231, 1842, Japan; the En"t Indtan, Chtneso, and Jnpanese

form, Tracltinoccp1laluslimbalus, is little if at nil different from T.ml/0l's.
Sauru8 breoirosiri« Poey, Memorias, II, 305, 1801, Cuba; erroneously stated to have 10 rays,
TrachilwcC]J!wlus myop8, Jordan & Evermann, I. c., 533, 1896.
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Genus 29. SYNODUS (Gronow) Bloch & Schneider.

First superior pharyngeals cartilaginous; second without teeth; third and fourth separate, with
teeth; lower pharyngeals separate. 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. Pseudobranchire 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. Branchiostegale 12 to 16. Stomach with
a long, blind sac and many pyloric ceaca. Skeleton rather firm.

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

a. Scales large, 43 to 50 In lateral line, which has a blunt keel posteriorly.
b. 'rips of first rays of dorsal not reuching tips of last rays when depressed; snout short, broad; shoulder-girdle with

u large black blotch, anal rays 10 or 11; scales 4-48-6 __ intermediu8,43
bb. Tips of first rays of dorsal reaching tips of lust rays when depressed.
e. Shoulder-girdle with the black spot very small or wanting; snout rather pointed, 3.75In head; ventralsl.25 in head;

anal rays 10 to 12 poeyi
aa. Scales small, 58 to 58 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; shouldor-glrdla slightly dusky; dorsal mottled 8ynollns

lid. Anal fiu moderate, its rays 10 to 13; shoulder-girdle chiefly yellowish.
J. Suout very broad, broader than long; about 10 scales In a cross series from dorsal to ventral: jaws subequal: scales

4--00 to 64-5; tlLlIwith a slight keel _ _ _ __ . saW'llS

ff. Snout not broader than long; more than 10 sealos in a cross series from dorsal to ventral: lower [aw Included; tall
not keeled.

g. About 4 rows of scales (6 counting obliquely) between lateral line and adipose fin; seales on check in 4 to 7 rows.
It. Head vormieulute above, Its lcngth 4 to 4.25 In body; 7 rows of seales on cheek Jwten8,44

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; ventrall.I; caudall. 7; scales 5-49-6. Body elongate, fusiform, slightly depressed, a slight
keel on caudal pedunele; 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. Easily distinguishable
from 8. [celens by the less slender body, heavier head, largereoales, 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 blotch 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 8!fnodus 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,

SaUr1l8 intermedius Agassiz, In Spix, Ptscium Brasil., 81, pl. XLIV, 1829, Brazil.
8auru8 anotl» Cnvler & Valenciennes, Hist, Nat. POIS8., XXII, 483, 1849,Buhla: Mnrttniquo,
8ynodu8 intermedius, Jordan & Evermann, I. e., 535, 1896.

44. Synodus fcatens (Linrueus). I.Jizard: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 hack more distinctly mottled, sometimes with regular
bars, with diffuse regular blotches along lateral line and with more or less distinct longitudinal stripes;
fins plain.

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

Sahno foitcn» Llnnreus, Syst. Nat., ed. XII, 51a, 1766,South Carolina.
O.merus albldus Lncepede, Hist, Nat. Poiss., Y, 229, 180a, Caroltna; after Llmueus.
Coregonus rl!ber Laccpedo, Hist, Nat. 1'0188., Y,263, 180a, Martinique; after Plumicr.
Esox salmoneusMltehill, Trans. Lit. and Phil. Soc., I, 1815,442, Ncw York.
Sauruslongirostris Agassiz, Splx, Pisco Brasll., pI. 4a, 1829, Brazil.
Saurus mexicamus Cuvler, Regno Animal, ed, II, vol. 2, 314, 1829, Mexico.
Sa1t7'lt8 8pixianus Poey, Mcmorlus, II, 304, 1861, Oubn,
Synodusja;tens, Jordau & Evermann, I. c., 538, 1896.

FIG. 16.-Syuodusja;lcn8.

Family XX. AULOPlD£.

Allied to the 8ynodontidw, but with the maxillary separate, well developed, and dilated behind.
Hypoeoracoids 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 Iaug-Iike teeth.
Dorsal fin moderate, nearly median in position; body elongate. Pectorals present, normal in form
and position; adipose fin normally present. Pseudobranchhe present. .

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

Genus 30. CHLOROl'HTHALMUS Bonaparte.

Head elongate, body subterete, covered with moderate-sized, adherent, pectinate, or ctenoid
Scales arranged in straight, parallel, oblique lines. Mouth rather large, maxillary well developed,
?ilated 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
Well developed, ventrals inserted under the dorsal and not far behind pectorals, none of the rays
forming exserted filaments. Gill-openings wide, Branchiostegals 10. Pseudobranchim well developed.
Gillrakers needle-shaped, rather numerous.

Color, silvery, with darker markings.
Deep-sea fishes, resembling smelt. Of four known species, only one is from Porto Rico.

a. Eye 21n head; scales 60 to 6a _ agM8Wi
aa. Eye 3 In head; scales 45 to 52.

b. Dorsal rays 11; depth 6.25111 length ehalybcius, 44
bb. Dorsal rays 8; depth 5.5 in length truculent"s

45. ChlorophthaImuB chalybeiuB (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.
1 B?dy 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
'snout 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;
ventrals 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:

~~~
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Fish Hawk U.S. Nut. Lut.N. Long. W. Depth. Albatross U.S. Nut. Lat.N. Long.W,Station, Mus. No. Statlon. Mus. xo.
--_._-~--- -

I
0 I " 0/ I " F1UIJ. 0 I " 0 I "

1m····..·} 2420.... '" 43829 37 03 20 7431 40
26092 Off Block Island. 126 2424••••••• 43830 H6 41 37 74 42 15

2425....... 43831 362024 74 46 30
1043....... 28995 383900 1731100 130 2536....... {43833 } 39,56 15 7047301038....... 28976 ~9 58 00 70 06 00 146 43834
1108....... 31644 40 02 00 70 37 30 101 2537....... 43835 395645 705030
6070....... .......... Mayaguez Harbor. 220

I

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.species.

Hypllalonedru8 ellalylJeiu8 Goode, Proe. U. S. N. M. 1880 (Feb. 16, 1881), 484, Gulf Stream, off Block Island.
CIlIorophtltalmu8 ehalyoeius, Jordan & Evermann, J. e., 542, 1896.

Family XXI. P<ECILIID£. The Killi-fishes.

Body oblong or moderately elongate, compressed behind, depressed forward, covered with rather
large cycloid scales, which are adherent and regularly arranged. Lateral line wanting or represented
by a few imperfect pores. Head 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;
gill rakers very short, thick. Branchiostegals 4 to 6. Pseudobranehise 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 fins 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. 'I'his is easily understood
when it is remembered that there is so little brackish water about this island.
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a. Intestinal canal comparatively short. little convoluted; teeth little movable; bones of the dcntnry Ormly eon
nected: lower [aw strong and usually projecting beyond upper; species chiefly curnivorous.

b. Anal fin of mule slmilar to thut of female and not modIfied into an intromittent organ, Speeies OViparous.
c. Teeth nil pointed, none of them compressed or bicuspid or trlouspld. '

~'UNDULINiE:

d. Teeth In vllliform bands or at least in more than one series.
c. Air-bladder well developed (in nil species exnmined); no caudal ocellus.
f. Gill-openings not restricted above, the opercular nngle free from shouldcr-gtrdlo; body oblong; dorsal various in

size and Insertion __ __ .. .. FUNDUI,us,3l
,ff. Gtlt-openlngs restricted, the opercle from upper root of pectoral upward being adnate to shoulder-glrdle. body

short and deep , : ADINIA
ceo Air-bladder wanting; a black ocellus at root of caudal, at least In males..........................••....... RIVUU1S

dd. Teeth arranged In a single series; dorsal Inserted In advance of anal; mouth oblique.
g. Dorsal and anal fins short, each of 9 to 13 mys __ __ LUCANIA

gg. Dorsal and anal fins very long, each of more than 20 rays GIRARDINICHTHVS
CVPRINODONTINJE:

ee. Teeth Incisor-like, notched, bicuspid or tricuspid.
h. Ventral fins well developed (occasionally lost through atrophy); gill-openings restricted; opercle ndnate above to

the shoulder-girdle.
i. Incisors bicuspid, with a band of vllllform teeth behind them; body ruther deep, vortteal Ons moderately

developed ...............•........................................................................ , .. 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 CVPRINODON

jj. Dorsal fin very long, of 16 to 18 rays, first ray developed 'IS n stout, grooved spine JORDANELLA
bb. Anal On in the males placed well forward and modified Into a sword-shaped Intromittent orgun teeth all pointed,

arranged In bands. Species viviparous or ovoviviparous, the young of large size at birth.
GAMBUSIINiE:

k, Eye normal, pupil not divided by a partition; dorsal Inserted more or less behind front';f anal.
I. Jaws not produced Into a beak, lower jaw prominent, longer than upper; male fish much smaller than Iemale.

'no Dorsal fin long, of 14to 16 rays; anal short l'BEUDOXIPHOPHORUS
111111. Dorsal fin short, of 6 to 10 rays; anal short. . .. . . .. .. .. .. . . .. . . .. .. .. . ... .. ... . ... GAMBUSIA'

ll. Jaws produced Into a moderate beak, much as In Labide8thcs; dorsal and anal short.......•........•... BELONESOX
'ANABLEPINJE:

kk, Eye divided Into two portions by a horizontal cross partition; verticnl fins short; body elongate ANABLEPS
all. Intestinal eanal elongate, with numerous convolutions; dentary bones loosely joined; teeth movable: species

ehlelly mud-eating.
GOODEINiE:

n. Teeth Incfsor-ltke, all trlcnspld, In one series,with a series of vllliform teeth behind them; sexual characters unknown,
the sexes probably alike; lower jaw projecting.

o. Fins small; scales large; form oblong GOODEA
l'lECILIINJE:

nn. Teeth all pointed; anal fin in mule advanced and modified into an intromittent organ; lowcr jaw short and weak.
Species ovoviviparous.

p. Teeth in a single series; d01'Sl11 and anal both short; scales Iarge.
q. Dorsal fin inserted In advanee of anal , PI,ATVl'lECILUS

l]q. Dorsal fin inserted more or less behind front of aual , HETERANDRIA
1']1. Teeth In more than one series.

r, Dorsal Inserted more or less behind anal; both fins very small LEBlST};S
rr. Dorsal inserted over or In advance of anal, its rays much elevated In male.

8. Dorsal fin short, of fewer than 12 rays,
t. Teeth of Inncr series in both jaws trifid , ACIIOP<ECIl.lA

It. Teeth of Inner series in both jaws entire PiliCILIA,32
88. Dorsal fin long, of 12 to 16 rays.
n. Caudal fin normal, alike in both sexes, or with the lower angle merely sharp in the male MOI,LIENISIA

u.n. Caudal lin In males with Its lower lobe much produced and sword-shaped, In udult as long as thc rest of the
body......................•.............•.•........................................................ XIPHOPHORUS

Genus 31. FUNDULUS LacepMo. Killi-ftshos.

Body rather elongate, little elevated, compressed behind. Mouth moderate.Tower 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 above, opercle with its margin
not adnate to shoulder-girdle. Preopercle, preorbital, and mandible with mucous pores. Dorsal and
anal fins 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 fins, anal fin in the male normal. Intestinal canal short. First superior pharyngeal without teeth,
second 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 o-viparous
ana 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, its insertion "hove or usually in front of iuser
tion of first ray of '1I11t1; scales large or small. Free-swlmrning species, not feeding at the surface, some of
them often burying themselves in the mud of bottoms in shallow water.

b. Dorsal fin inserted bcfore origin of anal; branehiosteguls 5 or 6.
FUNDULUS:

c. Scales large, 31 to 38 in a lengthwise series.
d. Scales in lateral line 31 to 34, 10 to 12 in a cross series; body ruther elongate, depth 1 to 1.5 in length; dorsal rays

usually 12.
e. Body without crossbands: each scale above, and especially posteriorly, with .1 vertical purplish spot in the ccnter;

dorsal with series of blackish dots; anal rays 13 punctatus
ee. Body with crossbnnds llght or dark, probably in both sexes; anal rays 9 to ] 1.
f. Snout shortish, shorter than eye; a black spot on back before dorsal; head bluntlsh, 3..5 In length pallidus

ff. Snout very long, 1.5 times length of eye in adult; no black spot before dorsal; malo with an occllated dorsal spot;
head pointed and elongate, 3.33 in body; branchiostcgnls 6 similis

dd. Scales in lateral line 35 to 38.
g. Anal rays 10 to 12.
It. Female with two or three black horizontal stripes; male with about 12 dark crossbars and n dorsal ocellus; head

long; 3.75 in length; branchiostegals 6 majalill
hh, Female plain or with dark crossbands only; no black horizontal stripes.

i. Dorsal rays 10 or 11.
[, Color greenish; both sexes usually with dusky or slivery crossbars and pearly spots, at least on the fins of thc male;

dorsal sometimes with an ocellus; scales 35 or 36. '
k, Form robust, the depth 3.66 in length; head 3.66; dorsal ocellus faint or wanting; males with many pearly spots;

females nearly plain Itcteroctitus
kk. Form rather slender, the depth 41n length; head 3.25; dorsal ocellus on fcmale very conspicuous; pearly spots fcwer;

female banded or spotted ocetlaris
jj. Color greenish; in spirits without bands or spots; body dccp; tall slender; fins small funUeula, 46
ii. Dorsal rays 12 to 11; olivaceous, with about 15 dark orossbnnds bcrmudte

gg. Anul rays 16 or 17; dorsal mys18 or 14; upper lip thick; scules 8R-15or ]6.
I. Form robust, the depth In adult about 8 in length; color uniform pale-brown: lins unspotted robuslu»

ll, Form rather slender, the depth 4.5 In length; color uniform-brown, or slightly mottled on tall; fins unspotted; the
nnal of male black at base, yellow distally............................... .. la1>iaUs

cc. Scales compuratively small, 44 to 48 in lateral line; dorsal fin of 18 to 15 rays; anal rays 11 to 11 adinia
bb. Dorsal fin Inserted over or slightly behind front of anal fin; branclrlosteguls 4 0'-5; bright-colored species with

orange or brown spots Inhabiting mountain springs and brooks; scules about 85, 24 before dorsal: body with
about 15 well-mnrked black erossbands, as in Fumdulus slmili« or I', cinqulaui«, between which this species seems
to find Its place; fins plain. D.9 or 10; A.9 junduloides

,ZYGONEcn:s:
aa. Species with dorsal fin small, of 7 to 11 rays, Its insertion distinctly behind front of nnul fln} small species with

large scales (29 to 40); surfaec swimmers, "top minnows," seeking Insects lit the surfuce of water,
1/1. Anal rays H: dorsal rays S; scales 81-8; depth 5 In length; olive, the body plain; dorsal lind anal with dark cross-

bands; base of caudal with round pale spots davit
"'m. Anal rays 8 to 18. .

n. General coloration olivaceous, either plain or with pearly or orange spots paler than ground-color, or blackish spots
not forming distinct series; no sharply defined black crossbars or longitudinal blaek stripes.

o. Anal rays 12 or 18; body slender, depth 4 to 5 in length jenkinsi
00. Anal rnys 8 to 11: scales rather Iarge, about 83 to 35-10; depth about 4 in length: unal rays 8 to 11; head 8.25 to 8.5

in length _ lI",Zv<reuB
nn. General coloratlon oltvnccous, with a single bluck Internl strlpe from head to tnll: body stout, depth 8.83 in length;

sides slivery, with black Iateral shade above slivery part. D. 11; A. 11; scales 31-10 mclalllcu"us

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 hctcrociitu«; 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 ill spirits. (Color
entirely 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 Gombusio, This species was not obtained by us, but is recorded from Porto Rico by Poey.

Fuudulu« funtieota Cuvier & Valenciennes, Hist, Nat. Poiss., XVIII, 198, 1846;Porto Rico; l'oey, FUUllIt Puerto-Riquefia,
342, 1881; Jordan & Evermann, I. c., 643, 1896.

Genus 82. P<ECILIA Blooh & Sohneider.

Body oblong, often rather deep; mouth small, transverse, with weak jaws; teeth small, in narrow
bands, the outer series in each jaw being usually enlarged, 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. Vertebrre 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 is nearly opposite the anal in the female, but behind it in the male.

a. Seales 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 vivipara, 47

bb. Dorsal rays 9; anal rays 8 . _. _ '" giUi
aa. Scales moderate, 28 to 32 in 0. lengthwise series.

e. Base of caudal with 0. black ocellus pavonina
ee. Rase of caudal without distinct black ocellus.
d. Dorsal and anal each with 10 or 11 rays; scales 30 to 32,-10; depth 3 to 3.33 in length; side with two rows of black

dots " _.. _ " .......•..........•....•.•...•.. vitlata
dd. Dorsal with 7 to 11 rays; anal rays 6 to 9.

e. Body rather robust, depth in adult more than one-fourth length _.................•.. mexieana;
IhermaUs; ehisoyensis; petenensis; splumop«: douii; boucardi; vande-patti; dominicensls: melanogasler; epiluru»

ee. Body rather elongate, depth In adult not more than one-Iourth length elongata

47. Pcecilia 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 papillse: 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 caudal 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 caudal rays and a similar one on lower, these sometimes
indistinct. The males differ somewhat from the females in 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 is situated much farther forward, its origin being nearer tip of snout than base of caudal; the
ventrals are also much lengthened, about 1.3 in head.

This little fish has been recorded from Brazil, Guiana, and Martinique. It was found near Ponce
and Fajardo 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 Dormitaior maculatus and the young of
Tarpon ollamiicus. 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.

Pceeilia vivipara Bloch & Schneider, Syst. Iohth., 452, pl. 86, fig. 2, 1801, Surinam; Jordan & Evermann, 1. c., 691, 1896.
Pcecuio. surinamensis Cuvier & Valenciennes, Humboldt, Observ. Zool., II, 158,1817, Surinam,
fucilia sclmeideri Cuvier & valenctennes, Hlst, Nat. Polss., XVIII, 135, 1846, Surinam,

F. C, B. 19OQ-7
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Family XXII. ESOCIDJE. The Needle-fishes.

Body elongate, very slender, compressed or not, covered 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 Hemiramplius ; 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 (1}llosuru.~mariuusv; fourth pair well developed, with similar teeth, but without
anterior processes. Vertebral 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 (1}tlo8'llrus and Athlennf's) are found 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. GllIrakers none; no teeth on vomer; dorsal and anal elevated in front; caudal fin lunate.
b. Body subteretc or slightly compressed, its breadth more than two-thirds Its greatest depth TYI,OSURUS, 38

bb. Body much compressed, its breadth not half its greatest depth ATHLENNES

Genus 33. TYLOSURUS Cocco. The Hound-fishes.

Body elongate, very slender, not much compressed. .Both jaws prolonged into a beak, lower jaw
somewhat the longer, much the longer Tn young fishes, the very' young resembling Hemiramplcus.
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. Seales small, thin; lateral line running along
the side ofthe belly, becoming 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. Candal peduncle compressed, deeper than brood, without trace of keel along the lateral line; no fold of skin neross

preoperele; caudal subtruneate, the lower lobe somewhat produced; sides with It blulsh-stlvcry band; species
of small size, with scales and bones not green.

e. Scales comparatively large, ..bout 85 before the dorsal fin, and about 7 or 8 rows on the check; body robust, dcpth
about 5 In head; coloration pnle, dorsal and caudal brick-red in life; lateral stripe narrow for its entire length;
no scapular blotch '," _ notntu»

ee. Scales small, 140 to 150 beforc dorsal fin, about 12 rows on the chcek; body slender; ventrals inserted at u point
nearer cheeks than base of caudal: fins without red; lateral strlpc broadened below dorsal fin.

d. Body very slender, depth 7 in head, which is 2.83 In body; eye moderate, 2.33 to 2.75 in postorbital part of head; no
distinct notch in the temporal ridge; maxillary 1I0t entirely concealed by preorbita!. D. I, 15; A. 1,17; scales
in lateral line 225 __ __ __ __ _ tim"'''',48

dd. Body less slender, dcpth 6 in head, which is 2.9 in hody; eye large, 2.2 in postorbital part of hcad; a distinct notch
on temporal ridge close behind eye; maxillary almost entirely concealed hy the preorbital. D. I, 15; A. I, 17;
scales in lateral line 200 eUTYops

bb. Caudal peduncle very mnch depressed, widcr than decp, but without trace of kec1. Head 2.66 in length; eye 2.5 in
postorbital part of head; mnxillary nearly concealcd by preorbital: body subterete: snout very nearly twice
length of rest of head; brownish above, silvery below, a bhilsh lateral stripe edged below with black and
yellowish: scales not vcry small. D. 16; A. 17 dlplotwnla

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.

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

/. Eye very small, 4 to 6 in postorbital part of head; caudal keel sharp, color black; body and tail mnch depressed,
microps
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if. Eye moderate, 2 to 3.25 in postorbital part of head.
fl. Caudill fin forked; eaudnl keel sharp, broad, und conspicuous; top of head flat, strlated, without median groove:

nnse of upper jaw much depressed; maxillary entirely hidden by prcorbital: teeth very small; ventral tin mid-
way between eye and caudal: sca.les not very smull. D. I, 13; A. I, 18 _ ardeola, 49

flfI. Caudal fin unequally lunate, the ernargfnution not deep, the lower mys moderately produced; scules very small;
sides with a silvery luteral stripe; caudal keel not very conspicuous, not black: top of heud with median groove;
mnxillary not entirely concealed by preorbital; ventral inserted midway between preopcrcle and base of
caudal. Species of moderate size, wtththc sca.les n.nd bones more or less green.

h. Eye moderate, 2.5 hi postorbital part of head; pectorals not blaok posteriorly. D. I, 15; A. I, 17; lateral line 300; a
dark bar OJ1 oporcle ' marinus

ld«: Eye small, :'.'!5 In postorbital part of head. D. 13 or 14; A. 15 or 16; pectoral pale almeida
ce. Dorsal nnd n",ll tins long, each of 17 to 25 mys, last rays of dorsal tin 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 preoperele: caudal
fin deeply emurginate or unequally forkcd. Ventruls inserted midway between base of caudal and middle or
eye. Species of large size, with scales and bones green; no distinct lateral stripe.

i. Beak short and very strong, Its length 1.5 to ],1'3 times length of rest of head; body comparatively robust, depth mora
than one-fifth length of head.

j. Dorsal fin long, its rays T,21 to T,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 350 __ raphidoma, 50

,ii. Allied to T. raphidoma, but insufficiently eharar terlzed galeatlts
ii. Beak strong, but more elongate, about twice length of rest of head; dorsal beginning behind front of anal: greatest

depth of body about two-thirds length of pectoral. D.I,23; A. T,21; lateral line 380; no lateral stripe ..... aClls
aa. Mouth not closing completely, upper jaw arehed at base; lobes of dorsal and anal low, the last rays elevated; eye

very large, 2.1 in head; scales small, green. D. 24; A.22; a bluish Iateral band caribbrells

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
inserted 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 11ylosuru8 are known as "agujon."

Timucu. or Pciae agulha, Marcgrave, Pisco Brnsil., 168, 1M8, Brazil.
Esox thnuc« Walbaum, Artcdl Pisciurn, HI, 295, 1792, Brazil: after Marcgruve,
Bcloue subtruneata Poey, Memorlns, H, 295, 1861, Havana,
Beloue 1epressa, Poey, Memorias, H, 296, 1861, Havana.
Tylos",·u. sagUla Jordan & Gilbert, Proc. U. S. N. M. 1884, 25, Key West.
Tylos"rus timucu, Jordan & Evermann, 1. e., 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 tban in It specimen of 1'. timucu 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 11ylo8urus, 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. ciqonella, the type of which
came from Porto Rico.

Belone a1'deola Cuvler & Valonelennes, Hist, Nut, Polss., XVIH, 425,1846,Murtlnlque.
Beume cigonclla Cuv. & Val., Hlst. Nat. 1'0188., XVIII, 436,1846,Porto Rico; Poey, Fauna Puerto-Rlquefta,337,1881.
TyloBurus ardeola, Jordan & Evermann, I. e., 713, 1896.

50. Tylosurus raphidoma (Ranzani). "Agujon "',. Hound-ph.

D. 21 to 24; A. 22 to 24; scales 350. 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 dermal 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 strire. 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 is generally 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. It is the most common species of the genus in Porto Rico, having been obtained
at SanJuan, Mayaguez, Ensenadadel 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. I, Brazil.
Belone gerania Cuvicr & Valenciennes, Hist. Nat. Poiss., XVIII, 437, 1846, Martinique.
Belone cra88a Poey, Mcmorias, II, 291, 1861, Cuba; Poey, Fauna Pncrto-Riquefia, 337, 1881; Stahl, I. c., 79 and 166, 1883.
Belone rnelanochira Poey, Memorias, II, 294, 1861, Havana.
TyZo8urn8gZadiu8 Bean, Proc, U.S.N .M.I882, 239and 430, Pensacola.
1\JZo8uru8 raphidoma, Jordan & Evermann, I. c., 715, 1896.

}<'IG. 17.-TyZo8UrU81'aphidorna.

Family XXIII. HEMIRAMPHID£. The Balaos.

Body elongate, more or less compressed, covered with large cycloid scales: upper jaw short,
Jower jaw various, sometimes much produced, the toothed portion at base fitting against the toothed
premaxillaries; teeth equal, mostly small and trieuspid; 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,
solidly united with its fellow to fortn 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 sur,face. Vertebras about 50. (Characters verified in I-lemiramphus broumi,
Hyporamphus roberti, and Chriodorus atherinoides.)

Herbivorous fishes of warm seas; mostly shore species; a few pelagic. They feed chiefly on green
algas, 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 bluntlsh, not at all produced; teeth rather large; the pectorals and ventruls moderate: shore
fishes CIIRIOOORUB

aa. Lower jaw acute, longer than upper, or more or less produced: teeth small; species oviparous, unal fin in the male
not modified, caudal fin unequally lunate.

b. Lower jaw produced in a long pointed beak, usually longer than rest of head.
c. 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 _ - _ _ HYPORHAMPHUB, 34
dd. Air-bladder cellular; sides of body nearly vertical and parallel; ventrals inserted posteriorly, not far before

dorsal, •....... - -. - _ _ HEMIRAMPHUB, 35
cc. Body ve~ slender and eompres.,ed, more or less band-like; pectoral IIns very long, ventral very short, inserted

posteriorly; pelagic species EULEPTORHAMPHUB
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Genus 34. HYPORHAMPHUS Gill. The Half-beaks.
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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; prernaxillaries 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,
as in Atherina, Oviparous.

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

a. Length of mandible from tip of upper jaw less than rest of head In adult (longer In young); body rather stout:
D.15;A.16 "n(fasciatus,51

lUI. Length of mandible from tip of upper jaw not less than rest of head, at ull ages, mneh greater In adult; body
more slender. D.14; A.15 roberU

51. Hyporhamphus unifasciatus (Ranzani). "Balaju"; Escribano,

Head 4.6; depth 6.8; eye 4; snout 2.8; maxillary 3.2; mandible 3; interorbital 3.6; 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 belly; lower jaw
produced into a long beak which, from tip of upper jaw, is shorter than rest of head, this character

FIG. 18.-Iiyporltampltlts ''''(fasaial''s.

separating the species from I-I. roberti, in which at all ages the mandible from tip of upper jaw is at
least as 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 "Test 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 examples, 4 to 10~ inches, from San Antonio Bridge, San Juan market, Boqueron, Ponce,
Hucares, and Isabel Segunda.

Hemirluunplnu: "n'(fusaialns Ranzani, Nov. Comm. Ae. ScI. Bonon., v, 1842,326,Brazil.
'I Hemirluimphu« piaarti Cuvier & Valenciennes, Hlst, Nat. 1'0Iss., XIX, 25.1846,Algiers.
Ilemirltamphns ,'ialtardi Cuvler & Valenciennes, Hist, Nat. Poiss., XIX, 26,1846,Antilles; Oayennei-Bahla: Rio de Janeiro
Ilyporampltns triauspidat"s Gill, Proe. Ae, Nat. ScI. Phlla.1859, 131,Barbados.
Hemirlunnphus fasciaius Poey, Memorlas, II, 299,1861,Cuba; not of Bleeker.
Hemirtunnphu» poeyi Gilnthcr, Oat., VI, 262,1866,Cuba; after Poey,
Ilyporharnphus "n(fascialus, Jordan & Evermann,l. c., 720,1896.

Genus 35. HEMIRAMPHUS Ouvier. The Balaos.

Body more robust than in I-Iyporltarnphus and differentin form, the sides of body being compressed
and nearly vertical and parallel. Head and jaws as in Huporluunphus. Dorsal longer than anal fin and
inserted farther forward, its last ray more or less produced in American species. Ventral fins small and
inserted well backward, much nearer base of caudal than g-ill-opening. Air-bladder cellular with many
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partitions (in II. browni). Species probably numerous, but most of them have not been 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
53 _ _•..•.•...•.•. __0' •••••••••••••••••• _. __ •• _ •• 00 •••• __ •• _ •••••••••••• 0 _ •••••• _ •• brasilie'llsls, 52

aa. Upper lobe of caudal dull-bluish in life; acales ruther smaller; length of pectoral one-fifth greater than depth of
body _ _ _. _._ bal-ao

52. Hemirhamphus brasiliensis (Linmeus). "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 13; 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 ceasing 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 Hsrporhamphiu: unifasciaius or roberti.

Very common; edible; its distribution and habits similar to }Iyporhamphu~; 14 specimens, 9 to 14
inches, from San Antonio Bridge, Aguadilla, Mayaguez, Boqueron, and Fajardo; 2 from San Geronimo.

FIG. 19,-Ilmllirhampltus brasiliensis.

Eeo» maxilla inferiore producui, Browne, Hist. Jumaiea, 143, 1756, Jamulca.
Esox brasiliensis Linnmus, Syst. Nat., ed. X, 314,1758, Jamuloa; niter Browne.
Hemirhamphus marginalus Le Sueur, Jour, Ae, Nnt, Sci. Phflu., II, 1823, 1:15,Lesser Antilles; not of ForsklU.
lIemirhamphus broumi Cuvier & Vulenciennes, XIX, 13, 1846, Guudaloupc: Martinique.
Hemirhamplnie pleii Cuvier & Valenciennes, Hist, Nat. Pciss. XIX, 19. 1846, Martinique; Snnto Domingo.
Macro.gnathus breuirostris Gronow, Cat., 148, 1854, Jamatca: af'ter Browne.
Hemirlutmplius ftlumentosus Poey, Mem., IIJ 297, 18Gl, Cuba: Poey, Fuunu Puerto-Riquefin, aa7, ]881; Stithl,1. e., 166, l&m.
lkm'irhamphus brasiliensis, Jordan & Evermann, 1. c., 722, 1896.

Family XXIV. EXOCffiTID£. The Flying-fishes.

Body oblong or elongate, covered with cycloid scales, which are ruther 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. Premaxillarios 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, inserted 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 Exocatu« (~alifo7"n:icu.q) ; vertebrre
without zygapophyses. Gill-membranes not united, free from isthmus. Pseudobranchim 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 hremapophyses of the caudal vertebrae. Vertebras
about 50. Intestinal canal simple, without cseca.
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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.

. ". Roof of mouth (vomer. palatines. pterygoids) and tongue provided wlth teeth; body not angular in outline (ellip
tical in cross section); pectoral fins moderate.inot reaching beyond middle of dorsal fln , veutrals rather loug,
inserted behind middle of body; dorsal fin elevated: anal long. its base scarcely shorter than that of dorsal.

PAREXOClETUS, 36
nrt. Roof of mouth and tongue with fewer teeth or none (vomer and palatines toothed or not); body angular in outline

(a cross section subquudrute ): pectoral fins very long, their tips usually reaching nearly to base of caudal;
lower jaw little prominent; snout short.

b. Ventral fins inserted Ilnteriorly, much nearer tip of snout than base of caudal. uot 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<ETlis

bb. Ventral fins inserted posteriorly, usually nearer base of euudul than tip of snout, used as organs of flight, their tips
reaching past middle of base of anal.

c. Anal lin long, its base a little less than that of dorsal, its origin nearly opposite that of dorsal. .I<;xoNAUTES
cr. Anal fin short, its base one-half to two-thirds that of dorsal. its origin behind that of dorsal CYPSILURUS, 37

Genus 36. PAREXOClETUS 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. Parexocc.atus 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, almost 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; gill rakers 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 O.Hllonger 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
caudal 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; caudal 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.

Dnring 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.

R.we",tu mesogaster Bloch, Ichthyolgla, pl. 399, 1795, Martinique: OIl a poor drawing by Plumier.
E""ewtus orbignianus Cuvier & Valonolcnnes, Hlst, Nat, Poiss., XIX, 131, 1846, Montevideo. based on a drawing.
ltmeU'tns hillianus Gosse, Nat. Sojourn in Jumuieu, n, pl. 1, fig. 1, 1851, Jamaica.
Exoewtus qryll/l8 Klunzlnger, Fische des Rothen Mceres, 581'. 1870, Red Sea.
J'arezocretu; mesogaster, Jordan & Evermann 1. e., 728, 1896.
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Genus 37. CYPSILURUS Swainson.

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 themselves in the air for some time; ventral fins large, posteriorly inserted, also used as
organs of flight; air-bladder very large; no pyloric cseca,

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.
b. Ventral fins inserted about midway between pupil and last caudal vertebra.
c. Dorsal and anal fins without black markings; ventrals pale.
d. Base of anal 1.66 in base of dorsal; ·pec'toral1.44 in length, rcaching last ray of dorsal; ventruls 2.75 fn body, roach-

ing last ray of anal . .. .. . .. . .. .. . .. .. . .. .. .. . .. .. . . .. . . . .. . heterurtc«
dd. Base of anal 2 in base of dorsal; pectoral 1.40 in length of body, the tip rcaching end of dorsal fin; length of

ventrals 2.89 in body, their tips nearly reaching last ray of anal , lutkcni
cc. Dorsal and anul fins marked with black; dorsal with onc or marc dark blotches; anal with a black spot on tips of

third to sixth rays; ventrals black, withpale edgings and a white spot near base JUl'catuB
bb. Ventral fin inserted midway between posterior margin of preopercle and last caudal vertebra.

c. Pectoral with posterior half rather abruptly black; anal white ..............•............................. nigricanB
cc. Pectoral unicolor or nearly so, not abruptly black posteriorly.
J. Dorsal flu slightly dusky, but without distinct markings; other fins fatntly shaded, but without distinct black

markings; pectoral reaching base of last anal ray; ventrals almost as far. D. 13; A. 10.........•....... tineatu»
jJ. Dorsal fin with a round, black blotch as large as cye on tips of middle rays; other fins all pale; pectoral reaching

beyond tips of dorsal and anal. D. 12; A. 11 ; eyanoptcruB
bbb. Ventral fins inserted at a point midway between middle of opcrcle and last caudal vertebra (or bctwecn tip of

snout and tip of upper lobe of caudal) baldefUJls,54
aa. Sccond my of pectoral simple (like the tlrst); third ray divided.

j Snout morc obtusely descending' than in any other species, its length 4.5 in head {/ibMJrons

54. Cypsilurus bahiensis (Ranzani). Volador.

Head 4; depth 5; eye 3.1; snout 4.25; interobital3; 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; ventraJs long, longer than head, reaching nearly as far as tip of pectoral, their
origin midway between last caueai vertebra and middle of operc1e; 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; ventrals and anal pale; dorsal pale; caudal
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 flewaboard the ship off Mayaguez, January 20.

Exocodus bahieneis Ranzani, Nov. Comm..Ac. Sci. Inst. Bonon., V, 1842,362, pl. 38, Buhln,
Exoccau» uermiculaius Poey, Mcmorias, II, 300, 1861, Cubu.
Exocatu« spllonopierus Bleeker, .. Ncderl. 'fydschr. Dlerk.. III, 1863, 113," Sumntrn,
f Exoccdus parrte Poey, Synopsis, 385,1868, Cubit; descrIption insufficient; taken Irom nn old drawing.
Exoccetus baldcnei«, Jordan & EvCrnUU1I1. 1. e., 739, 189ft
Gyp8ituru8 baniensl», Jordan & Evermltnn, I. c., 2836, 1898.

Family XXV. AULOSTOMID£. The Trumpet-fishes.

Body compressed, elongate, covered with small etenoid 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. Branchiostegals 4; gills 4, a slit behind fourth.
Pseudobranchite well developed. Gillrakers obsolete. Gill-membranes 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 cseca,

A single genus with two species, found in tropical seas.

Genus 38. AULOSTOMUS Lacepllde.

Characters of this genus included with those of the family.

a. Base of soft dorsal and anal not black: each fin with a black band parallel with its base.
I,. j,ye 2 to 2.5 in postorbital part of head; ground-color reddish; silvery lateral streaks. not all below lateral line.

"weltlallts. 55
bb, Eye 3.5 in postorbital part of head; ground-color brown; Iuteral silvery streaks all below luteral Hne cinereus

55. Aulostomus maculatus Valenciennes. lrumpet-fish;" Trompeiero."

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 ereca.

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. (Giinther.)

l!'1O. 20.-Auloslamlts maculallts.

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 was seined in Boqueron
Bay January 26.

Aulasloma maC'lIlalum Valenciennes, in Cu vier's Hlst, Polssons, pl. 92, fig. 2, about 1845.
Aulostoma coloraium Muller & 'I'roschel, in Schomburgk's Hist.. Barbados, 673, 1848, Barbados.
Aulostonn:« mltCUlatlls, Jordan & Evermnnu, 1. e., 754, 1896.

Family XXVI. FISTULARIlDiE. 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 tu be, 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. Post-temporal coossified with the cranium.
Branehiostegals 5 to 7; gills 4, a slit behind fourth. Gill-membranes separate, free from isthmus.
Gillrakers obsolete. Basibranchial elements wanting. Pseudobranchire present. Air-bladder large.
Spinous dorsal entirely absent; soft dorsal short, posterior, somewhat elevated; anal fin opposite it
and similar; caudal fin forked, middle rays produced into a long filament; pectoral small, with a
broad base, preceded by a smooth area as in the Gosterosteidte; pectoral ossicles 8; 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
dorsal, composed of 6 soft rays. Pyloric ceeca few; intestine short. Vertebrse very numerous
(4 +44 to 49 + 28 to 33), the first four very long.

Fishes of tropical seas, related to the sticklebacks in structure, but with prolonged snout and
different ventral fins. A Hingle genus, with three species.
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Genus 39. FISTULARIA Linnreus. Trumpet-fishes.

Characters of the genus included above with those of the family.

. a. Upper luterul edges of snout with few serrations or none; body with blue xpots __ ".. _.. __ .. __ iabacoria, ;lG
art. Upper Iuteral edges of snout sharply serrated: body with few blue spots or none. u •••• __ pctimba

56. :E'istularia tabacaria (Linmeus) . Trumpet-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.

Pctimbuaba, Marcgrave, Hist. Brazil, 148, 1648, Brasil.
Fisiularia tabacariaLinnams, svst. Nat., X, 312, 1758, America; Jordan & Evermn.nn, 1. ('0' 7fi7, 189G.
.Pisuilaria neoboracensl» Mitchill , 'I'runs. Lit. and Phil. Soc., It 1815,437, New York,
Allloslomc rnarcuravU Castelnau, Anini. Nouv. Amer. Sud, 30, 1850, Buhia; Rio Jn.nel ro,
FlagcUarla.f/8tl1laris Gronow, Cat, Fishes, ed. Gray, 146, l&S4, Amerlean Ocean.
Solcnosurmu« serratus, Poey, Fauna Puerto-Riquefiu, 337,1881.
Solcnoslomu» talJltcarhls, Stabl, 1. c. 79 and 165, 1883.

Family XXVII. SYNGNATHID£. The Pipe.fish~s.

Body elongate, usually slender, covered with bony plates which are firmly connected, forming a
bony carapace. Head slender, snoutlong, 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 caudal fin. Male fishes with all 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. Tui l not prehensile, usuully with u. caudal fin; nxis of head usun.lly in line with ux is of body.
b. 'fop of head with a slight earinntion,or none.

SYNGNATHINJI<':;

c. Peetoral fins present: caudal present.
d. Mule with egg pouch under tail, formed hy Iuterul membrnnos which heeomo connected a.long' middle, Iorruing n

closed pouch.
c. Dorsal fin inserted over or just before vent. SIPHOSTOMA, 40

tld; Male with egg pouch on abdomen: ridges of body prominent aud distinct; eaudul fiu moderato DOlIYlUIAMPllUS
cc. Pectoral fins wanting; euudal wanting or rudimentary; Inure with ova attached to ubdomen, without dosed pouch;

no adipose fin.
1- Back without peculiar tube , 8YNGNATHUS
if. Bnck with II peeuliur tube inclosed by the scutes, and extending for 'I distanee before dor-al Jin OSPllYOI,AX

bb, Top of head strongly enrinated COltY'filltOiCHTHYS, 41
HIPPOCHIPINl>::

fl-{l, Tul l prehensile; caudal fin small: hcnd shaped like that of n horse, placed ut It lurgo n.nglc with nxts of body: egg
pouch ut base of tail. '

g. Body eompressed; occiput with 11 narrow bony crest, surmounted hy II coronet; shields with tubercles or spines.
HIPPOCAMPUS, 42

Genus 40. SIPHOSTOMA Rafinesque. The Pipe-fishes.

Body elongate, very slender, 6 or 7-angled, not compressed, tapering into it very long tail; dorsal
keels of the trunk not continuous with those of tail. Head slender, tapering into a long, tube-like
subtereto snout, which bears the very short, toothless jaws at end. Humeral bones firmly united with
"brea,t ling." 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 species are deeper than the males, with more robust trunk,
longer snout, and a more distinct ventral keel.

a. Top of head with a slight carlnation or none; snout kceled or not; opercle without prominent ridge; base of dorsal
not elevated. .

11. Dorsal moderate or long, its first my in advuncc of vent; snout moderate or long; nngles of body genernlly
prominent.

c. Dorsal covering 1 01' 2 body rings.
d. Dorsal covering about 6 or 7 caudal rings, rarely fewer.
e. Caudal rings 36 to 41. jistltlatmn

ceo Caudal rings 31 to 34.
j. Dorsal 29 to 32, on 2+6 rings ?nackayi, 57

.fl. Dorsal 27, on 1+7 rings, rarely on 2+6 jiol'id:r, 58
'Y"'. Caudal rings 24; body rings 19; dorsal rays 30, on 1+6 rings; snout long; body slender l!Oeyi
dd, Dorsal covering 4 or 5 caudal rings.

fl. Dorsal rays 24 to 32.
h. Dorsal rays 29 to 32, on 1 + 9 rings; rings 17 + 35; snout 2 in head. head with keel pelagiclI?n

lth, Dorsal rays 26 to 28, on 1.5 + 5 rings; rings 16 + 34; snout short, 2 in heud; head with slight keel u 'rousseau,
hhli, Dorsal rnys 23 to 25, on nbout 1 + 4 rings; rings usunlly 16 +33; snout short, 2 in head dltccns, 59

[fg. Dorsal very short,.18 rays, on 1 + 5 rings; rings 17 + 32; snout short ...._..............•................... _. Jonesl,60
ddd. Dorsal very short, covering 3 caudul rings and 1.;; body rings, its rnys 20 to 2:1; rings 17 + 27; snout very short; head

keeled above. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. IIrachYC<1,halll1l'
1'1'. Dorsal covering 3 body and ·1to 6 eaudul rings.

i, Rings 16 to 18 + 29 to 33.
[. Snout ruther short, not half length of head; dorsal fin very higb; rings 18 + 33; dorsal 35, on 5 + 4 rings; belly in

female with It black keel; sides with narrow verttcal silvery streuk«: dorsal spotted affine
jj. Snout rather long, more t111111lmlf head.
it, Rings 20 to 21 + 36 to 38; dorsal sa to 37,on 3 + 5 rings; belly flat or slightly concave: snout moderate loltisianm

'iii. Rings 16 to 20 +;\6 to 40; dorsal 36 to 40, on 5 + ,I or 4 +;; rings fltsell?n
u; Dorsal lin very short, it, iirst my not in advnneo of vent; rings 15 + 37 to 39; snout very short, less thun two-flf'ths

hend; angles of body little marked, the form subterete eriniflcrl/?n

57. Siphostoma mackayi Swain & Meek.

Head 5.66 to 6.25 in total length. D. 29 to 82; rings 18+33 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 2 + 6 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 usually with white bars.

Gulf of Mexico and '"Vest 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,
Jannary 19.

SilJhoRtomft 7/uu'kny': Rwn.ln & 'Meek, Proe, U. S. N. ~L 1884, 239, Key West; Jordan & Evermnuu, 1. e., 7G6, 1896.

58. Siphostoma floridre 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 operele little keeled. Dorsal shorter than head, covering
1 + 6 to 7 rings, its height 5 times in base; eaudal fln 2.5 in base of dorsal; pectoral slightly higher 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 o~ tail especially mesially, with many rough and oblong pule
Spots; snout mottled, especially on side; lower part of the operele nearly plain; dorsal translucent,
Yellowish 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.

SiplwstO?n'ljioridm Jordan & Gilhert, Proc, U. S. N. M. 1882,263, Pensacola, Fla.; Jordan & Evermnnn, J. n., 766,1896.
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59. Siphostoma elucens (Poey).

length; depth 3.6 in head; snout 1.9 in head; body rings 17; caudal 'rings 32.
Body rather stout; snout moderate; keels rather strong; pouch of male covering

Head 7 in total
D. 23, on 1+4 rings.
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.

SyngnatllUs etucens Poey, Synopsis, 443, 18m, Havana.
, Syngnalhu8j!aviroslris Poey, Enumeratio, 178, 1875, Havana.
f Syngnalhus picturaiue Poey, Enumerntlo, 178, 1875, Havana.
f Syngnatl,us tinea Poey, Enumeratio, 178, 1875, Havana.
f SyngnatilUs marmorens Poey, Enumeratlo, 178, 1875, Havana.
f Syngnatl,ns aecendcus Poey, Enumeratio, 179, 1875, Havana.
SipltOslmlta elne""s, Jordan & Evermann, I. c., 768, 1896.

60. Siphostoma jonesi (Giinther).

Rings 17 + 32. Dorsal 18, on 1 + 5 rings. 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; a ridge 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
ponch well filled with eggs and the other has a few eggs.

Syngnalhns jonesi Gunther, Ann. Mag. Nat. Hist., series 4, XIV, 8, 1874, Bermudas.
Sip/tOslorna jonesi, Jordan & Evermann, I. c., 768, 1896.

FIG. 21.-Corylltroieltlhys cauorum,

Genus 41. CORYTHROICHTHYS Kaup.

This genus differs from Sipltostoma 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 Irorn Interorbital space to first body ring; body stout,
usually with sharp angles and variegntcd eolorntion: heud in line with axts of body; oporclo with n prominent
ridge. I

b. Caudal rings about 30; dorsal rays 23 to 27, snout short.
c. Rings 18+ 30; dorsal rays 23, on 1 + 4 riugs; snout 2.4 in head, Its color white; body with 12 Irregular brown cross-

bands, and white markings __ __ .. -- -- albiroslre
bl». Caudal rings 25, body rings 20; dorsal rays 40, on 3 + 7 rings; snout long, more thnn half head; form of body unde-

scribed _ caYC11,1LCnSe

bbb, Caudal rings 26, body rings 17; dorsal rays 21, on 1.5 + 3.5 rings; snout very short, 3,2 In head eayorurn, 61

61. Corythroichthys cayorum Evermann & Kendall.

Head g.6;'depth 12.6; snout 3.2 in head; eye 4.33; D. 21 rays, on 1.5+ 3.5 rings; A. 3, on first caudal
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.

This species is related to C. albirosire, 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.

CorythroichlhyB cayorum Evermann & Kendall, Bull. U. S. F. C. 1897 (Feb. 7, 1898),128, pl.7, Ilg.7, near Crawfish Bar,
Key West, Fla.; Jordan & Evermann, I.e., 2838,1898.

Genus 42. HIPPOCAMPUS Rall.nesque. The Sea-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 fln large, with 19 rays; rings 11 + 32 to 35; depth of body equals length of head; snout 2.33 In head; dorsailln
011 3.5 + 0 rings; body mottled, not dotted , . .. .. •.. •.. . .. .. . .. .. •. .. .. .. .. . luuisonius

aa. Dorsal fln smaller, wlth'16 to 18 rays.
b. Dorsal fin with 17 or 18 rays, 011 1 caudal ring; snout short, less than half length of head; light-blue SPOUl on head

andsnout; head usually without /llaments; size large , punctulatus,62
bb. Dorsal fin with 16 rays, on 4 + 0 rings; rings 12 + 31; snout longer than postoeular distance; body unspotted; size

moderate stylijcr
aaa. Dorsal Iln very small, with 12rays, on 2+ 1 rings; rings 11 + 30; snout very short; body without white SpOUl •• zOBWrm

62. HippocampuB punctulatus Guichenot. Sea-horse; Cabalito de ~{ar.

D. 18, covering 2i +1 rings; rings l z +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, fins pale; head with numerous minute white specks; body and tail with a
few similar specks. ,

Found in the tropical parts of the Atlantic; common in the 'Vest 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.

IlippocampuB punctulatus Guiehenot, In Sagra's CUba, Poiss., 174, pl. 5, flg, 2, 1860,Cuba; Poey, Fauna Puerto-Rlquefia,
347,1881; Stahl, I. e., 79and 165, 1833; Jordan & Evermann, I. c., 777, 1~96.

Hippocampus marginaliB Heckel, In Kaup's Lophobr., 15, 1856,Mexico.
IlippocampuBjasciculariB Heckel, in Kaup's Lophobr., 15, 1&>;6, Mexico.
Hippocampus longiroBtriB Heckel, In Kaup's Lophobr., 12, 1856; not of Cuvler.
Hippocampus gllttulatuB Gunther, Cat., VIII, 202, 1870; probably not of Cuvler,
t Hippocampu» kuda Blecker, Nat. Tyds. Ned. Ind., III, 82, East Indies.

Family XXVIII. ATHERINlD£. 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. Pseudobranchiu
present; gill rakers usually long and slender. Branchiostegals 5 or G. 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. Vertebras numerous,
usually about 23 +23 =46; 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; allthe
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).

fl. Prernaxfllary narrow posteriorly, its edge nearly straight. Body little compressed, belly rounded: pectorals short:
seales cycloid: vomer with teeth: first dorsal with 5 to 9 spines, inserted in front of the rather short anal:
mouth short ATHERINA, 4

(ta. Premaxfllary broad posteriorly, its edge strongly curved.
b. Lower jaw strong, projecting beyond upper.
c. Scales small, rough, in 70series: teeth well developed: vomer usually with It few teeth; jaws long LETHOSTOLE

cc. Scales large, smooth, in 38 to 50 series CHIROSTOMA
bb. Lower jaw moderate, its tip included; vomer without teeth.
d. Scales laclnlate; dorsal and anal scaly KIItTLANDIA

dd. Scales cycloid; soft dorsal and anal mostly without scales ~ MENIDIA

FIG. 2'2.-A/heri"" SlilJes.

Genus 43. ATHERINA (Artedi) Linneana.

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.

«, Anal fin rather short, of 10 to 16 rays.
b. Scales large, 36 to 40: first dorsal with 5 or 6 spines.
e. Head very broad, Interorbital width about equal to the huge eye, which is about 2.aa in head. Soules W to -n.
d. Anal ruys T, 12, or T, 13: head about 41nlength SUIJes,6a

dd, Anal rays T, 10 or 11; head 3.5 to 3.661n length la/icep., 64
cc. Head nurrow and pointed, the Inrge eye much greater thun Interorbltal width: body slender and weak, depth 6 in

length; anal T, 12; scales 38 to 41 "rma, 65
1Jb. scales small, 45 to 52; body very slender: first dorsnl long, with 7 or 8 spines.
e. Anal ra)~s 1,11; eye 3 in head; scales 45 "_" u •••••• __ u u. harrln{jtoncn81~

ee. Anal rays I, 15: eye 2.5 In head; sealcs 52 carotin'!
«fl. Anal fin longer, of about 20 rays; dorsal rays V-I, 15 microp«

63. Atherina stipes (Muller & 'I'roschel),

Head 4; depth 5.3; eye 2.5; snout 4; maxillary 2.7;' mandible 2.3; interorbital 3; D. V-I, 9;
A. I, 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. Known 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.

Athcrina stipes MUller & Troschel. in Schornbursrk , Hist. Barb" 671, 1848, Barbados: Jordan & l~vermann, I. e., 790, 1896.
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64. Atherina laticeps Poey. Cabesote.
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Head 3.5; depth 4.8; eye 2.3; snout 4; maxillary 2.1; mandible 2; interorbital 2.4; D. V-I, 9; A. I,

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 01' 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, II, 265, 1861, Havana: Jordan & Evermann, 1. c., 790, 1896.
I

65. Atherina areea Jordan & Gilbert.

Head 4.5; depth 6; eye 2.6; snout 4; maxillary 2.7; mandible 2.3; interorbital 3.1; D. VI-I, 9;
A. I, 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. 8tipes; maxillary scarcely reaching front of orbit.

FIG. 23.-Atlterina "rtea.

Color of A. stipes, belly dusky behind vent; base of anal dusky, the color continued alorur caudal
peduncle in a series of black dots; no black dots on sides.

Gulf of Mexico to Key 'Vest and Cozumel. Uncommon in Porto Rico; only four specimens, 2.5
inches in length, taken with A. laticeps, at Culebra.

Atlterina arreaJordan & Gilbert; Proc. U. S. N. M.l884, 27, Key West; Jordan & Evermarm, I. e., 790, 1896.

Family XXIX. MUGILIDiE. The Mullets.

Body oblong, more or less compressed, covered with rather large cycloid scales; no lateral line,
but 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,
a slit behind fourth. Pseudobranchire large. Two short dorsal fins, well separated, anterior with
4 stiff spines, last one of which is 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. Vertebrse 24.

Tho family comprises 8 or 10 genera and about 100 species, inhabiting the fresh waters and coasts
of Warm regions, feeding on organic matter 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
?penings, these fishes have the organs of the pharynx modified into a filtering apparatus. They take
In 11quantity of sand or mud, aud 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 series 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.

MUGILIN!E:
a. Stomach muscular, gizzard-like; teeth slender, usually having the form of cilia; lower jawangular in front; species

chiefly marine.
b. Anal spines 3: teeth cilfform, flexible.
c. Orbit with a well-developed adipose eyelid, covering part of iris: cilia in one or few series, slender: clcft of mouth

chiefly anterior _ _ _.. MUGIL, 44
Db Anal spines 2. tlrst 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 _ _ QUERIMANA
AGONOSTOMIN.E:

aa. Stomach not gizzard-like: teeth not clliform: lower jaw not angular in front: cleft of mouth lateral; fresh-water
species, inhabiting chiefly mountain torrents in the Tropics.

d. Teeth in villiform bands.
e. Anal spines 2; tecth in bands on jaws and vomer; lower jaw without lamel!iform folds AGONOSTOMUS,45

dd. Teeth coarse, broad, truncate incisors, with their free edges serrate; smaller teeth on vomer; none on palatlrres:
head heavy, the blunt, tumid snout overhanging the small, inferior mouth: lower jaw forming a sharp soft
edge _ _ _ JOTUIIUB

Genus 44. MUGIL (Artedi) Linnaeus. The Mullets.

Body oblong, somewhat compressed, covered with large scales. Head large, convex, sealed on
sides and above. Mouth small, subinferior, the lower jaw angulated. Jaws with one or a few series
of short, flexible, eiliform 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. Sort dO!'!"'1 and anal fins almost naked: anal rays III, 8. rarely III, 7: sides with dark longitudinal stripes along
rowsof scales; caudal deeply forked; size Jarge.

b. Scales about 33in longltudinul series: depth ubout 4.5 in length to base of caudal; teeth very minute: distance from
tip of pectoral to front of dorsal about two-sevenths the length of pectoral: lips ruther thln, .... 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, ccphalus

aa. Soft dorsal and anal fins sealed: sides without dark stripes along rows of scales: caudal less deeply forked: size
smaller.

c Anal rays 111,9. scales 35 to 45 in a Iongltudlnnl serles.
d. Sellies 42 to 45 in longitudinal series; teeth small , _ _ 'incais

dd. Scales 35 to 38 in longitudinul "cries.
c. Pectoral not nearly reaching origin of dorsal. distance from it, tip to front of dorsal being in the adult one-sixth

length of pectoral: teeth close-set, rather small, but distinctly visible without a lens; scalcs 38 or 39 in longi-
tndlnat series; dorsal less Ialeate curen",. U7

ce. Pectoral nearly reaching origin of dOI'!UlI; scales 35 or 36 in longitudinal serles: bare space between dentary bones
small . - " ..'.•........ : ........•....................................... - _ [Jaimardiam's

cc. Anal rays III. 8; scales very large, about 33 in 11 longitudinal series: teeth wide-set.Jarger than In any other species
except edosus, about as long as nostril: upper lip thick; pectoral not nearly reaching front of dorsal: size
small ...............................•............................ _. . . . . . . . .. . . . . . .. . . . . . . . .. .. . . . . . .. irichodon, 68

66. Mugil brasiliensis (Agassiz). "Lizu",o :Mullet,o Lebruncho.

Head 4; depth 5; eye 5.75; snout 4.5; interorbital 2; D. IV-I, 8; A. 1Il, 8; scales 35-12.
Body long and slender, more so 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; preorbitallarge, 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 as
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 it is known as "Jebrancho." It is the most abundant mullet
seen in the markets of Porto Rico, and perhaps the most abundant species of the family about the
island. It is an important food-fish and is held in high esteem. Length, 16 to 18 inches;

J[uyil brasiliensi« Agassiz, in Spix, Pisco Brasll., 234, pt. 72, 1829, Atlantic Ocean off Brazfl: the types in the museum at
MuniCh; Poey, Fauna Puerto-Riquclla, 335, 1881; Jordan & Evermann, l. e., 810, 1896.

Jluyilliza Cuvicr & Valeneiennes, Hist, Nat. Poiss., XI,83, 1836,Brazil, Porto Rico, Muracuibo, Surtnam, und Murtlnlquo.
MUllillebruneltlts Poey, Memorlus, II,260, pl.18, fig. 3,1861, Cuba; Poey, Fauna Puerto-Riquenu, 335,1881, Stahl, l. c., 78 and

164,1883.

67. Mugil curema Cuvier & Valenciennes. "Liza"; "Tosea.'"; W7dte Mullet.

Head 4 to 4.4; depth 3.9 to 4.5; eye 4; snout 3.5; D. IV-I, 8; A. III, 9; scales 38,-11; interorbital
width 2.6. Body moderately elongate; snout rather narrow and pointed; upper profile curved very
slightly from snout to dorsal fin; ventral outline more convex. Upper lip rather thick; preorbital
narrow, 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.

FlO. Z'1.-.Vu[/il e"rerna.

Color, dark-olive above, with steel-blue reflections, silvery below; no dusky streaks along side; a
rather small dark blotch on base of pectoral; spinous and 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 1If. brasiliensis it is the most abundant mullet
about Porto Rico. Specimens are in the coUection 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 Caguas, some 40 miles
from salt water, is of interest. It is found there in some numbers, and is one of the most important
food-fishes of the region.

,l[u!JileU'rema Cuvier & Vulenciennes, Hist. Nut. Polss., XI, 87,1836, Brazil, Martinique, and Cubat Jordan & Evermaun,
I. c., 813, 1896.

MU{Ji1 petrosus Cuvier & Valenelennes, Hist. Nut. Poiss., XI, .89,1830, Brnzll, Suririam, Gulf of Mexieo, and Cuba.

68. Mugil trichodon Poey. "Llea'"; Jihn-ta,il llf ullct.

. Head 4.2; depth 3.6; eye 4; snout 8.5; interorbital width 2.5; D. IV-I,8; A. Ill, 8; scales 38,-] 1.
Body robust, depth somewhat greater than in lIfufJil (~ure1lta; SHout rather narrow and pointed; dorsal
and ventral outlines about equally curved; uppor lip thicker than in any other American species:
Preorbital narrow, covering little of maxillary; eye covered in front or behind by a broad, adipose
tnerubrane;teeth wide-set, larger than in most other species, about as long as nostril, and plainly

1<'. c. B. llJOO-lj
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visible in each jaw; scales large, about 21 between tip of snout and origin of do~sal 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 pedune1e deep but thin.
. Color, dusky-olive above with some bluish reflections, silvery below; no dusky streaks aloug
rows of scales; a dark blotch on base of pectoral; dorsals and caudal pall', 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 Floridu 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.

MltfJU tridunlon. Poey, Ann. Lye, Nat, Hist, N. Y.,XI,1875.66, pl. 8, figs.·j to 8, Cubit; Jordan & Evermann, I.e., 81li,1896

Genus 46. AGONOSTOMUS Bennett. ,The Dajaos.

Fresh-water mullets, with deft of mouth extending laterally about to front of eye. Small teeth
in viliiform 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 occurs in streams of mountainous regions in tropical countries. The American species
constitute the subgenus Dajau», characterized by the presence of teeth on the palatines.

(t, Interorbital space flut, narrow, 4 in head: head 3.66; depth 4.33 to 4.50; lips thln: scales 40 to 4~,-13 ....•. 1lerouiao8
Ita. Interorbital space convex, broad, 2.66 to 3 in head.

b. Lips thin; body rather deep: maxllhrry to front of eye "'_ _ _ _ 0 uumticula, (1)

bb. Lips thick.
c. Maxiflury short, barely reaching front of eye, 4 in head; eye 5 in head; head 4.25 ill length ..•....... _. _.. nU81llus

ce. Maxillary long, reaching posterior murgln of pupil, 2.5 in head; eye very small , (i.n in head; head a.,) ill
length....... . : ,.................. .. .. snicrope

FIG. 25.-Agonu8Iurnn811tuni'icnla.

69. Agonostomus montico1a. (Bancroft}; "Dajao."

Head 8.5; depth 8.8;' eye 6; snout 8.4; maxillary 3; mandible 2.4; interorbital VI; D. 1\'-1, 8; A.
III, IJj pectoral 1.7; ventral 1.9; caudal 1.2j scales 42,-13.

Body elong-ate 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
mcluded; villiform teeth on each jaw, vomer, and palatines; eye 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 eaudal, becoming faint or disappearing with age; dorsal spines
rlark ; soft dorsal brassy at base, .pale at tip; pectoral and ventral pale; anal yellowish, pale at tip, a
black ulotch 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 'Vest 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 Lfi 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.

MugU moniicola Bancroft, In Griffith's edition of Cuvler's Animal Kingdom, Fishes, 367, pl. 36, 1836.
![llgil irreWu8 Gosse, Nat. Sojourn Jamalcu, 84, 1851,Jamaica.
Agono8/omll8 monacola, Poey, Fauna Puerto-Rlquefia, 335, 1881; Stahl, I. c., 164, 1883; Jordan & Evermann.I, c.,819, 1896.
DaJau8 (AgOllo8/omu8) motuicola Stahl, I. c., 78, 1883.

Family XXX. SPHYR£NID£. The Barracudas.

Body elongate, subterete, covered with small cycloid 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, trill-openings
Wide, gill-membranes not united, free from isthmus; gill rakers very short or obsolete. Branchioetegals
7; gills 4, a slit behind the fourth. Pseudobranchise well developed. Air~bladde~ large, bifurcate
anteriorly; many pyloric cseca, Lateral line well developed, straight. Pectoralfin short, placed in
or below line of axis of body; ventrals I, 5, abdominal, in advance of middle of body; first dorsal over
ventrals, of 5 rather stout spines; second dorsal remote from first dorsal, similar to anal and opposite
to it; caudal fin forked. Vertebne 24. First 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.

FIG. 26.-Sph'yrl£na barracuda.

Genus 45, SPHYRlENA (Artedi) Blooh & Sohneider.

Characters of this genus included above.
a. Scales large, 75 to 85 In lateral line; origin of first dorsal behind root of ventrals, over lMt third or fourth of pectoral;

body compressed; lower jllW with fleshy tip; maxillary reaching past front of orbitjteeth large ... barracuda; 70
aa. Scales moderate, 110 to 130In lateralllnc; body subterete or compressed.

b. Pectoral reaching front of spinous dorsal; maxfllary reaching front of orbit; origin of spinous dorsal behind root
of ventrals _ , _ _ guachancho, 71

bb. Pectoral not reaching front of flrst dorsal; maxillary not reaching front of orbit ; piC'ltdifla, 72
aaa. Scales very small, 150 to 170 in lateral Hne; origin of spinous dorsal well behind tip of pectoral, before the vertical

from root of ventraIs; lower juw with fleshy tip. Body slender. subterete sphyrama

70. Sphyrrena 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. V-I, 10; A. I, 8; pectoral 2.7; ventral 3.3; caudal 1.3; scales ]2-83-11.
. Body elongate, slightly compressed, head cuboid back of eyes, snout conic; mouth very large, lower
~aw 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
fins 2, widely separated, origin of first midway between front of eye and origin of soft dorsal; its spines
slender and flexible; soft dorsal and anal similar; caudal well forked, upper lobe slightly the longer.

Colorin 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 middle 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 San Juan market, San Antonio Bridge, Mayaguez, Ensenada
del Boqueron, Culebra, Hucares, and Fajardo.

Umbla minor marina, the Barracuda, Catcsby, Fishes of Carolina, etc., pI. 1,1731, Bahamas.
Plcuda, Parra, Dif. Piezas, Hist. Nat. Cuba, 90, pI. 35, fig. 2,1787, Havuna.
Esox barracuda Walbaum, Artedi Piseium, III, 94,1792,Bahamas: after Catesby.
Splivrama beeuna Lacepede, Hist. Nat. Polss., V, pI. 9, fig. 3,1803, Martinique; from a. druwlng made by Plumier.
Splivr;ena picuda Poey, Fauna Puerto-Riquefia, 334,1881; Stahl,1. c., 76 and 162,1888; Jordan & Evermuun.L e., 8~3,18913.

Splivrama barracuda, Jordan & Evermann, 1. c., 2341,1898.

71. Sphyrrena guachancho Cuvier & Valenciennes. Guachanche: Guachanche Pelon.

'Head 3; depth 7; eye 5.4; snout 2.1; maxillary 2.2; mandible 1.6; interorbital 7.2; D. V-I, 9;
A. I, 8; pectoral 3; ventral 3.6; caudal 1.6; 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,

Spltyrama guaeliane/IO Cuv. & Val., Hist, Nat. Poiss., Ill, 34~, 1829, Havanu; Jordan &' Evermann,l. c., 824, 1896.
Spltyrmna gunt/wri Haly, Ann. Mag. Nat. Hist., XV, 1875,270, Colon.

72. Sphyrrena picudilla Poey, Picudilla.

Head 3.16; depth 2.25 in head; eye large, about 5 in head, 1.5 times interorbital space. D. V-I, 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;
siipraocularridge bony, striate; preocular ridge rather prominent. Premaxillary teeth small, subeon
ieal: dentition 'as in Sphyrwna borealis, but slightly weaker; position of spinous 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; small 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 8. borealis. Its eye is, however, much larger (when specimens
similar in size are compared), and the frontal groove is somewhat different. This species is found in
the 'Vest 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.

Sphyra::nfl. picudiUa Poey, Mcmorlas, 11,162,1860,Havana; Stuhl,l. e., 76 and 1132,1883: Jordan & Evermaun.I. c. ,824,18913.

Family XXXI. POLYNEMID£. The Thread-fishes.

Body oblong, compressed, and covered with rather large, loosely inserted, ctenoid scales. Lateral
Jine 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. Pseudobranehiee concealed. Branehi-
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ostegals 7. Gill-membranes separate and free from isthmus. Gills 4, a slit 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 I, 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 fins grow darker with age, pectorals usually becoming black, operculum blackish.

Bones of skull with a well-developed muciferous system, as in Scitenidsc. 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 crecal, with
a few pyloric appendages. Air-bladder various, sometimes wanting. Vertebne 10+14=24.

a. Anal tin much longer thun soft dorsal, of about 30 rays: vomer without teeth: preoperculum entire; free filaments
of pectoral longer than body POLYNEMllS

aa. Anal fin not much longer than soft dorsal, of about 13 or 14 rays: vomer with teeth: preopereulum serrate: free
fllaments of poetornl mostly shorter than body POI,YDA(''TYI,Us,47

Genus 47. POLYDACTYLUB Lacepede.

Anal fin not much longer than soft dorsal, of about 13 or 14 rays; vomer with teeth; preoperculum
serrate; free fil~ments of pectoral mostly shorter than body. Teeth in villiform bands on both jaws,
Vomer, palatines, and pterygoids. Preopercie sharply serrated on its posterior margin, its angle with
a scaly 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 n.
Pyloric ereca 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 Iilaments z ! "i,'uinicll",73
aa. Pectoral filaments 8 or 9 octo,wnws

73. Po1ydacty1us virginicus (Linnreus) , "Barbudo"; Barbu.

Head 3.3; depth 3.25; eye 5; snout 4.8; maxillary 2.2; mandible 2; interorbital 4.2; D. Vn r-r , 12;
A. III, 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 completely
scaled except about eye, which is entirely covered with an adipose eyelid; snout somewhat pig-like,
overhanging the rather large mouth; maxillary reaching far beyond eye; lower jaw included, villiform
teeth on jaws, vomer, and palatines; preoporcle 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
margins. In spirits: Pale below, darker above; pectoral fin black; operclo with a dusty blotch in youug.

The barbudo is an abundant and useful food-fish, found throughout the 'Vest 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 Seeo, Mayaguez, Puerto Heal, Ponce, and Isabel Segunda.

Pimcooua, Maregrnve, Hist. Nat, Brasll., 176,1648,Brnzl l.
Polynemus ,'il'uinicu8·LI1l1lruus, Syst. Nat., ed, X, 317,1758,Amerlea,
Potuncmu» numqo Lacepede, Hist. Nat, Poiss., V, 413,417,418,1803,America: after Linnruus.
Polyd'lCtylus ptnlldel'U Lacopcde, Hist. Nat.Potss., V, 419,1803,Mnrttuique: from It drawing by Plumler.
PolyrunnllHamericanus Cuvier & Valenciennes, Hist, Nat. Polss., III, 393,1829,Santo Domingo and Mnrtintquo,
Polynmnus oUuodon Giinther, Cat., II, 322,18llO, Rio Junciro.
7'/'ichi,Uon l'lUlniel'i, Poey.Fuunu Puerto-Riqucftn, 3;H,l881; Sl.tlhl, I. c., 78 and 164,1883.
Polydactylus v-irginieus, Jordan & Evermunn, J. e., 829,1896.
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Family XXXII. HOLOCENTRlDJE. 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. Pseudobranchire 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
thoracic, with 1 spine and 7 rays; caudal deeply forked with sharp rudimentary rays or fulcra at base.
Vertebrre about 27. Pyloric cseca 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, Rluimphobern», and Rhinoberip: based on peculiarities of immature examples).

There are 4 genera and about 70 species of these gayly colored inhabitants of the tropical seas,
abounding about coral reefs.

a. Preoperele without conspicuous spine at its nnglejuir-bladder dividcd by a contraction, anterior part extending
to the otocrane , MYRIPRISTIS

aa. Preoperele with a conspicuous splne.
b. Suborbital arch armed with 3 long spines curved forward; scales undescribed PLECTRyPOPS

bb. Suborbital arch simply serrated: scale moderate, 38 to 55.
e. Mouth moderate, its length less than one-half head " HOLOCENTRUS, 48

ce. Mouth very large, considerably more than one-half head, lower jaw projecting : FLAMMEO

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, interoperele, 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 deeplyemarginate,
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, I, 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 Rico.

a. Prcopcrcular* spine long, tapering, acute: third anal SPIllCvery long, more than half depth of body.
b. Mouth moderate, lower jaw cxtending to below first one-third to one-half length of eye;
e. Scales small. 48 to 5.';in lateral line; upper lobe of caudal longer than lower, falcate: soft dorsal and anal elevated,

pointed at tip, this character subject to variation a8een8louis, 74
cc. Scales moderate, about 45; depth of body 2.6 in length; membrane of front splnes of dorsal black sledfcr

eee. Scales ruther large. 38 to 42 ill lateral line; eaudal lobes nearly or quite equal.
d. Maxltlarv extending to lielow middle of eye,
e. Depth of body greater than length of head eOr1lse1tS

ee, Depth of body equal to length of head brachvple"lls
dd, Maxrllarv extending to below first third of eye: dorsal with black rnurklngs vexillariu«, 75
bb. Mouth smnll, maxillary reaching to below first fourth of eye; upper lobe of caudal longer; cheek with u white

blotch ....".. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. 08culus
00. Preopercular spine short, flnttish, notched nt tip; third anal spine short, its length about one-third depth of body:

soft dorsal and anal low, rounded 8ancU-pauN

74. Holocentrus ascensionis (Osbeck). "Candil",. Squirrel-fish.
(PLATE 3.)

Head 3.1; depth 3.3; eye 2.8; snout 4; maxillary 2.3; mandible 2; interorbital 2 in eye; D. XI, 15;
A. IV, 10; scales 4-48-7, 6 before dorsal; cooca 25; vertebra, 11 + 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. Fins 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; a large sharp spine at angle
of preopercle, its free portion about 1.5 in eye; a 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 about Porto 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 San Juan, Aguadilla,
Puerto Real, Arroyo, Hueares, Isabel Segunda, and San Geronimo.

Perea ascensionis Osbeck, Iter Chinensls, 388, 1771, Ascension Island.
Bodiawu« pentaeanthus Bloch, Ausl. Flsche, IV, 40, pI. 225, 1790, Brazil.
lloloccntrus sago Bloch, 1. c., 61, pI. 232, 1790, Africa. .
Scitenarubrt: Bloch & Schneider, Syst. Ichth., 82, 1801; after Perea marina rubra of Catesby,
Ampldprion matcjuclo Bloch & Schneider, 1. c., 206, 1801, Cuba; after lffatfjneto of Parra.
Bodlannsjagaar Lacepedo, Hlst. Nat. Poiss., IV, 286,1202, Bmzil; after Ja[/llaraca of Marcgrave.
Holoccntrum. lm/flipinne Cuvier & Vulenclcnnes, ·Hlst. Nut. Polss., III, 185,1829, Martinique, Santo Doming-o, Porto

Rico, St. 'I'hornas, and Havana.
, llfJlocentrusstriatus Gronow, Cat, Fishes, ed, Grny, 173, 1&';4, Antillcs; name preoceupled.
, Iloiocentrus roslruiu« Gronow, 1. c., 173, 1854, near the Equator: young eXI1111ple, not certainly Identifiable.
Holocentrum. maiejucl», Pooy,: Fauna Puerto-Rlquefia, 322, 1881; Stahl 1. e., 76 and 162, 1883.
Holocentrus asccnsionis, Jordan & Everml1nn, 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 3.5; D. XI, 13;
A. IV, 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; intero~bital
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; veutrals
not 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 punctulutions in same pesition and scattered more or less
over whole body; axil of pectoral very dark-purple, the color sharply circumscribed; membrane of
spinous 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
Iiolocentrum riparium from Cuba in the U. 8. National Museum. Following Jordan & Evermann, we
inelude II. riparium. in the synonymy of 1I. rexillarius, though these species may prove to be distinct.

JIoloeent'~f,rn"fxiltarinrn Poey, Memorlas, II, 158, 1860, Cuba.
lloloccntrum producnnn. l'oey, SYIl0I'.i., aoo, 1868, Mntanzus; bused Oil II young ludivldual a Inches long.
Ifolnn'1III'U?n 7~lJ1(tri1lm Poey, Enumerutio, ::l7, 187[), Cubit.
Holocentrus vexillarius, Jord.1I1 & Evermaun, 1.e., 852, 1896.
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Family XXXIII. MULLID£. The Surmullets.

Body elongate, slightly compressed, covered with large scales, which are usually slightlyctenoid;
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
as 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;
pseudobranchise present; 2 long unbranched barbels at throat, attached just behind symphysis of lower
jaw. Dorsal fins 2, remote from each other, both short, the first of 6 to 8 rather high spines, which are
depressible in a groove; anal short, similar to soft dorsal, with 1 or 2 small spines; ventrals thoracic, I, 5.
Air-bladder usually present, simple. Vertebne 9 +14 = 23; stomach siphonal; pyloric ereca 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 Mllllu8
barbatus and M. surmuleius. The family is a very natural one and not closely related to any other. It
bears some superficial likeness to the Scisenida: and Cheilodipteridte, but this may not show real affinity.
The singular barbels appear also in Polsjmixiidse, but in that family the ventral rays are numerous,
as in Berucidu: The small number (4) of the branchiostegals is found both in Mullidre and Pobpnixiidre.

a. Teeth on lower jaw, vomer,and palatines; upper jaw toothless; bone which forms a downward hook over rnaxillury
strongly developed; interorbital space flat and wide; operele without spine _ MULI.us

aa. Teeth on both jaws; vomer and palatines toothless; bone which forms a downward hook over maxillary moder-
ately developed; interorbital space rather narrow; operele ending in a single spine __ .. UPENEUS,49

Genus 49. UPENEUS euvier. The Goat-fishes.

Body oblong, compressed; mouth moderate, nearly horizontal, low, jaws subequal; eye large
high, posterior; opercle short, deep, with posterior spine; 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 lIfullus; interorbital space concave and narrow;
opercle ending in one spine; barbels neatly as long as head; scales very large, somewhat ctenoid;
lateral line continuous, its tubes ramifying on each scale; head covered with large scales; firbt dorsal
with about 7 spines; anal with 2, the first very short; caudal fin forked.

Species numerous in the tropical seas; two known from Porto Rico.

a. Teeth in both jaws untserial (or Irregularly biserial above); all teeth coarse and distinct; eye 4 In head; barbels
1.33 In head. Scales 31; depth 41n length; side with three black blotches _ macnlalng, 76

aa. Teeth of both jaws biserial. at least In front. .
b. Dorsals and caudal with dark crossbands - - _ _ _ IJarvnB,77

bb. Dorsals and caudal plain-yellow rna>'linicnB,78

76. Upeneus maculatus (Bloch). "Salmonete"; Red Goat-fish.
(PLATE 4.)

Head3.2; depth3.7; eye-t to b: snout Lx: maxillary3.2; mandible 2.4; interorbital 3.7; preorbital
3.33; D. VIII-I, 8; A. II, 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; eye small, high and
posterior; mouth small, maxillalfY 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 fins 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 Iight-blua 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 011 sides, the first just under and partly on anterior
end of lateral line, second under firs~ dorsal, third under front of second dorsal, fourth just behind
second dorsal, all on or near later:tl Iinc; 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 is found at Key West and the Tortugas, through the West Indies to Brazil; in the
'Yest Indies it is known from Cuba, Jamaica, Porto Rico, and Martinique. It 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.

Mullu8 inaculatu8 Bloch, Ichthyologla, 348,1793,Brazil.
Upeneu» punctatu8 Cuvlcr & Valcnclcnncs, Hlst. Nat. Poiss., III, 482,1829,Martlnlque.
UiJC1ICU8 inaculatus, Jordan & Evcrmann,!. c., 858,1896.

77. Upeneus parvus Poey,

D. VII-I, 8; A. II, '6; scales 2.5-40-6. Snout short and decurved; maxillary reaching front of eye;
barbels reaching angle of preopercle, on jaws only. Teeth conical, very small, on anterior part of jaws
in two series; lateral teeth in a single sllriesj all of the teeth obtusely conic and distinct 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.

Upeneue pa""U8 Pocy, Memorlas, I, 226, 1851, Cuba.
Upeneouieeparvus Stahl, I, e., 76 and 162, 1883.

78. Upeneus martinicus Cuvier & Valenciennes. Yellow Goai-fislc; Salmoneie Amarilla.

(PLATE 5.)

Head 3.3; depth 4; eye 3,45; snout 2.35; maxillary 3.1; mandible 2.6; interorbital 3.15; preorbital
6; D. VIII-I, 8; A. II, 6; pectorall.6; ventral 1,4; caudall.1; scales 2-37-6. Resembling U. lIlaculatu8 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 hal' 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 iu Porto
Rico than U. maculatu8. One example, 6.5 inches long, obtained at Palo Seco.

Upeneue martinicu» Cnv. & Val., Hist, N"t. Poiss., III, 483, 1829, Martinique; Jordan & Evermann,1. e., 859,1896.
Upencus balteatu8 Cuvicr &Valcnciellllcs, Hist. Nat. Poiss., III, 484, 1829, Cuba; : oung,
Upeneusjlavovittatus Poey, Memcrlus, I, 224, 1851, Cuba; udult,

Family XXXIV. SCOMBRID£. The Mackerels,

Body elongate fusiform, not much compressed, covered with minute eycloidscales; scales ante
riorly sometimes forming a corselet. Lateral line present, its course undulate. Head subconio, 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; opercle unarmed. 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. Pseudobrancbire 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 ease a series of flnlets: caudal peduncle extremely slender, keeled, caudal
lObes abruptly diverging, falcate, fin adapted for rapid motion; ventral fins well developed, thoracic, I, 5.
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Vertebrre in greater number than in the Carangidm, 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 cseca numerous. Air-bladder small, sometimes
absent. Coloration metallic, often brilliant, the prevailing shade steel-blue.

The Scombridsc comprise about 12 genera and 60 species; of the 8 American genera only 2 are
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 valued as food-fishes, the flesh being
firm and oily, but sometimes coarse.

n. Dorsal spines 10 to 16; gills normal, the lamtnre not forming a network; teeth entire.
b. Body scaleless, exeepting about lateral line and corselet: abdominal vertebras with their lower foramina enlarged

and n portion between vertebrre proper and hremapophyses developed In form of u network or trelils.
r. Dorsals well separated, Interspace more than half head; corselet well developed: teeth small, some present on

vomer, none on palatines: glllmkers long, slender, and numerous; pectorals rather high: vertebrre 39. AUXIS,50
ce. Dorsals contiguous, interspace more than 5 in head; palutiue teeth villiform; pectorals low.
d. Vomer toothless: dorsal spines 15 or 16; vertebras 38 GYMNOSARDA

lib. Body wholly covered with smull scales, those on corselet and Iateral Ilne sometimes larger: dorsal spines 14 to 26;
vertebrro normally formed, not as in Auxi8 and Gymno8arda.

e. Teeth of jaws slender, subeonical, little, If at all, compressed: glllrakers numerousr-oorselet distinet; peetoral
inserted low.

J. Vomer and palatines with villiform or sand-like teeth; body robust, not compressed: vertebrre 39 to 41.
g. Pectoral short, not reaching much beyond tip of the moderate ventral ; size enormous 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, 50 to 54 SAliDA
cr. Teeth of jnws strong, subtrlangulur or kntfe-lfke, more or less compressed; villifofm teeth on vomer and palatines:

gillrakers compnruttvely few; corselet obscure: pectorals Inserted near level of eye: dorsal spines 14 to 18:
body elongate, compressed; head short; snout short; vertebrro 45 __ SCOMBEROMORUS,r)l

ACANTHOCYBIIN1E:
,w. Dorsal spines about 25: gills with laminro forming a network, as in Xiphias; teeth large, compressed, serrated.

h. Dorsal spines 24 to 26; body elongate, fusiform: snout long: vertebrro 32+34 = 66.......•......... ACANTHOCYBIUM

FIG. 27.-Auxis tluuard;

Genus 50. AUXIS euvier. 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 vomer only. Tail very

. slender, depressed, with a rather large keel on each side. First dorsal short, separated from second by a
considerable inter:pace. Second dorsal and anal small, each with 7 or 8 flnlets. Pectorals and
ventrals small. No air-bladder. Branohiostegals 7. Pyloric cseca dendritical. Gillrakers very long
and slender, numerous. Vertebrse 39 in number, peculiarly modified, essentially as in Gymnosorda.

One pelagie species, widely distributed. .

79. Auxis thazard (Lacepede). "Albacoro.'", Frigate Mackerel.

Head. 3.8; depth 404; eye 6; snout 3.7; mandible 2.2; int.erorbital B.2; D. x-12-vTII; A. 13-YIl;
pectoral 1.8; ventral 2.25; caudal 104.

Body elongate, robust, scaleless, save for a corselet of moderato and very small scales about
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ltnterior 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
occasionally 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.

Scombcr tltazard Laccpede, Hist, Nat. Poiss., II, 9,1802,between 6° and 7° S.lllt., off coast of NC\v Guinea.
Scomber roe/lei Risso, Iehth. Niee,165,1810, Nice.
Scomber biBUB Raflnesque, Carutteri, etc., 45,1810,Palermo.
ThynnuB rociteanuB Risso, Eur. Merid., III, 417,1827,Nice.
Au"'iB vulgaris Cuvier & Valenciennes, Hist. Nat. Polss., VIII,139,I&Ql, Medlterrnnean.
AuriB tepeinoeoma Bleeker, Fauna Japon., 408,1854,Japan.
Au"'is thsmmoide« Bleeker, Temate, V, 301,1855,Ternate.
A'I"'iB tltazard, Jordan & Evermann,l. c., 867,1896.

Genus 51. SCOMBEROMORUS Lacepllde.

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; villi form 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 falcate,
each followed by 7 to 10 flnlets; ventrals small; pectorals moderate, near level of eye. Air-bladder
present. Vertebne 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 macula/us, 80
aa. Soft dorsal inserted over anal.

b. Body deep, the depth about 5 in length: teeth about 40 in cach jaw reg~liB, 81
bb. Body more slender, the depth about 6 in length ca1",Ua, 82

80. Scomberomorus maoulatus (Mitchill). "Carita"; Spanish Mackerel.

(PLAn; 6.)

Head 4.5; depth 4.5; D. xVII-18-IX; A. II-17-IX; 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
Schools 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.

Scomb",' macula!uB Mltehill, Trans, Lit. & Philos, Soc. N. Y., I, 1815,426, New York.
ScomberomoruB maculatuB, Jordan & Evermunn, 1. c., 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; interorbital 3.5; D. XVIII
14-IX; A. II-15-VIII; pectoral 1.9; ventral 4.2; caudall1. 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
spots at border of dark color of back; anterior portion of spinous dorsal black.

Cape Ood 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. .

Scombcromortis regaUs Bloch, Ichthyol., pl. 333,1795,Martinlquc; aftcr a drawing by Plumier, •
Seomberomorus plllmleri Lacepede, Hist. Nat. Poiss., III ,,.292, 1800,Martiniquc; aftcr Aubrlct's copy of drawing by Plumicr.
('ybiwn accrman Cuvicr & Valenetennes, Hist Nat. Poiss., VIII, 180,1831,Cuba.
G!/blum rcgalc, Poey, Fauna Puerto-Riquefin, 331,1881; Stahl, L c., 77 and 103,188a.
ScOlllbel'Omorus rcqali», Jordan & Evcrmann, L c., 875,1890.

FIG. 28.-Scor.lbel'Omorus regali8.

82. Scomberomorus cavalla (Ouvier & Valenciennes). Kino-fish; Gel'(); (kuiallu; 8iel'J'{I..

Head 5; depth 6; eye large; 2 in snout. D. xV-I,15-VIII; A. II, 15-VIII. Mouth large, maxillary
reaching to below eye. Lateral line descending abruptly below second dorsal. Teeth triangular,
strongly compressed, about 30 on each jaw. Pectoral 5 in 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 uritil April, when it is caught by trolling. The usual weight is
about 10 pounde, 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. William 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, are never as abundant as those weighing under 15. \Vhen 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.



THE FISHES OF PORTO RICO. 125

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.

G"tlbiu/JIL cavalla Cuvler, Regno Anlmul, cd. 2, II, 200, 1829, Brazil.
Gybiulldrnrnaculat.mn Cuvier & Valenciennes, Hist, Nut, PUi88., Vll1;191, J881; 110localtty given.
Cybi",n caballa, Poey, Fauna Puerto-Riquefla, 881, 1SS1.
Scomberomorus cavalla, Jordan & Evcrmann, 1. c., 876, 181-)().

Family XXX.V. TRICHIURID£. 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. Pscudobrunohire 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, rudimentary (Eur¥clIrvgrammus) or wanting. Vertebra; in greatly
increased number, about 160. Air-bladder present. Pyloric cmca numerous,

. Surface fishes of the tropical seas, comprising 2 genera and about 6 species; very close to the
Lepidopidic and Gcrnpyl'idu;, differing from the former chiefly in the absence of a caudal fin, the last stage
in-the progressive reduction of parts seen in these groups. .

PIG. ~.W.-Trichlnrue lcpt'll1'us.

Genus 52. TRICHIURUS Linnwus. The Hair-tails.

Body extremely elongate, 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, nearly hidden in skin, anterior directed backward,
posterior foward; ventral fins wanting; pectorals small, No scales. Lateral line decurved, concurrent
with belly. Vertebrre 39+120; ribs excessively frail. Color, silvery.

Voracious fishes of the high seas; reaching a considerable size.

83. TrichiuruB Iepturue Linnseus. "lofachele"; Outlas-fish; Scabbard-fish; Siloer-fish; Sable; ,S'nvola.

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 ]00. Body sealele~s, greatly elongate and compressed, band-like, tail tapering' to It fine
point, without caudal fin; jaws armed with very strong long teeth, larger ones of uppe,' jaw barbed;
lower jaw pointed; projecting preorbital with radiating strirc; dorsal fin as long as back; anal fin of
very short embedded spines, anterior directed backward, posterior forward; ventrals wanting. Color,
bright silvery.
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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.

Triclciurus lcpturus Lirrn., Syst. Nat., ed. X, 246,175,'1, America; after Lepturus of Artedi; Jordan & Evermann, I. c., 889,1896.
Lcpturus lep/urus, Pocy, Fauna Puerto-Riquefia, 333,1881; Stahl, I. c., 162,1883.

Family XXXVI. CARANGlDlE. The Pampanos or Pompanos.

Body more or less compressed and often elevated, sometimes naked, or more usually covered with
small, thin, cycloid scales. Head compressed, occipital keel prominent, usually trenchant. Mouth of
varying size, dentition various, teeth generally small; premaxillaries usually protractile; maxillary with
or without a supplemental bone; preopercle 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; ana1 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 slit behind last. Gillrakers usually long. Branchiostegals commonly 7. Air-bladder pres
ent, often bifurcate behind. Pseudobranchiee large, present in all our genera, sometimes disappearing
with age. CEsophagus unarmed. Pyloric creca generally numerous. Vertebrrefewer than in the
Scombridse, 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 Carangidl£ include 29 genera and about 200 species, abounding in warm seas, often moving

northward in summer, like the Scombridse. They swim swiftly, often with the dorsal fin above the
surface of the water. Most of the species are widely distributed, and nearly all are valued as food.

SCOMBROIDINJE:
a. Premaxtllarles not protractile (except in very young), Pectoral fins short, roundcd; soft dorsal similar to anal, each

much longer than abdomen; lateral line unarmed.
b. Maxfllary.without supplementaf bone; no pterygoid teeth; scales linear, embedded ........•..... OI,IGOPLITES, 53

aa. Premaxlllarles protractile.

SERIOLlNlK:
e. Anal fin much shorter than soft dorsal, its base not longer than ubdomen; peetoral tln short, not falcate; maxillary

with II. distinct supplemental bone.
d. Dorsal spines low and weak.
e. Dorsal and anal fins without finlets.
J. Memb1'J1ne of dorsal spines disappearing with age NAUCRATES
ff. Membrane of dorsal spines persistent. - SERIOLA,54
ee. Dorsal and anal fins each with a detached two-rayed finlet ELAGATIS
CC. An~l fin about as long as soft dorsal, its base longer than abdomen.
V. Maxillary with a supplemental bone; lateral line arched anteriorly, usually armed posteriorly; pectoral long,

falcate. .:
CAItANGlN.E:

It. Dorsal outline more strongly curved than ventral outline.
i. Dorsal and anal each with It single detached finlet; body slender __ _ DgCAPTERU8,55

li, Dorsal and anal without finlets.
j. Lateral line with well-developed scutes for its cntlre length; body elongate _ TRACHUItU8
ii. Lateral line with scutes on its straight; posterior portion only (these sometimes very few and smutl, especially in

those species with body much compressed).
k. Shoulder-gtrdle with deep cross-furrow at its junction with isthmus, above which is a fleshy projection: body

elongate ; r '" TRACHUllOps,66
kk, Shoulder-girdle normal, its surface even; body deeper. •.

I. Body oblong or more or less elevated, not as below.
111. Teeth of j"ws in fcw series or In one series, unequal, or ut least not forming villiform bands, 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 or obsolete HEMICARANX
1111. Maxillary broad; head rather large; vomcr and palatines with teeth CARANX,57
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11/1/'. Teeth of jaws eflually smllll or wllnting, forming vll llform bands jf present; muxillary broad: body compressed:
spinous dorsal weak, usual ly dlsappcarlng with age.

o, Soft dorsal lobe very high, fllumcntous __ ALECTIS
00. Soft dorsal lobe low __ HYNNIS
ll. Body broad-ovate, very strongly compressed, its' outlines everywhere trenchant, anterior protlle nearly vertical:

seutes a"lmost obsolete __ __ •. __ .. VOMER. 58
jjj. Lateral line without any seutes; body short and elevated, strongly compressed................•........ SELENE, 50

CULOItOSCOMBRIN..E ;
hh, Dorsal outline less strongly eurved than ventral: body much oompressed.Tts outlines everywhere trenchant; arma-

ture of luteral Iine obsolete, or nearly so CnI.oItOSCmIBRus,60
fItACHlNOTIN..E ;

Uf!. Maxillary witliont supplemental bone; anal fin similar to soft dorsal, its base much longer than abdomen; tail
unarmed: pectoral short, not fulcate.

2'. Foreheud convex; teeth small or deciduous TItAClIINOTUS. 61

Genus 68. OLIGOPLITES Gill. Leather-jackets.

Body compressed, oblong or lanceolate. Caudal peduncle slender, not keeled. Head short,
compressed, acute. Occipital keel sharp. Mouth rather large, 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 Carcm..qid:e; maxillary very narrow, without distinct
supplemental bone. Gillrakers rather long. 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 forming
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. Maxlllary not reaching posterior border of eye; lowest Intruorbltal bone usuully narrower than one above it.
:;;anru8,84

aa. MaxlIlary reaching beyond posterior border of eye; lowest infraorbital bone usually broader than one next above it.
saliens

84. Oligoplites saurus (Bloch & Schneider). "Zapalero"; Quiebra.; Runner,' Leather-jack.

(PLAT~; 7.)

Head 4.8; depth 3.75; eye 3.6; snout 3.25'; maxillary 1.9; mandible 1.7; interorbital 3; D. V-I,

20; A. II-I, 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
occipital 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 flnlets, 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 ofIateralline to base of upper caudal lobe; fins yellow. .

The zapatero 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
as food, being dry and hony. Forty-two, from 2.25 to 10.5 inches in length, were taken at Palo Seco,
M:ayaguez, Ponce, Hucares, and Fajardo; one at San Geronimo.

8com/'el' 8aUl'U8 Bloch & Schneider, Sy~t. Iehth., 321, 1801, Jnmuieu,
Ceiuronotu« "1'{/"I,'"n8 Lne(,pCde. Hist., Nat. Pols.s., Ill, 316, 18(tl. Equatorllli Amerlen,
Li,elli" quicbrt: (~uoy & Gaimurd, Voyage Freycinet, Zool., 365, 1824, Eqlllltorini America.

.Chorincmu» saiums Cuvler '" Vulenclennes, Hlst, Nat. Polss •• VIII, 303, 1&11. Martinique, Brazll , und Snnto Domingo.
Ologoplile. inornaius Gill, Proc, Ac, Nat, ScI. Phllu, 1863, 166, Panama.
Otigoptites oceidenlali8, Poey, Fauna Puerto-Riquefia, 332, 1881; Stahl, I. c., 77 and 163, 1883.
Oligoplile8 sall)'U8, Jordan & Evermunn, I. c.• 898, 1806.
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Genus 54. SERIOLA Cuvier. The Amber-fishes.

Body oblong, moderately compressed, not elevated. Occiput and breast not trenchant. Head
usually more or less conical, not very blunt. Mouth comparatively large, with broad bands of
villiform teeth on both jaws, tongue, vomer, and palatines; a broad, strong, supplemental 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 und anal fins not falcate, height of thcir lobes lcss than half
depth of body. Dorsal rays 30 to 38; species of large sizc, elongate, with 5 or 6 broad, dark crossbars when
young, these becoming obsolete with age; a yellow Iatornl band: nuchal bar pale,

b. Dorsal rays 36 to 38; dark bands on young very broad zonala
bb. Dorsal rays 30 to 34. Mouth rather large, maxtllary reaching middle of pupil; dark bands on young broad.

c. Body slender, depth 3.5 to 3.75 in length lalandi
cc. Body deeper, depth 3 in length . .. . . . . dumcrili

ZONlCHTHYS:
aa. Rend deeper than long, anterior profile steep: no yellow longitudinal band: size small.
d. Dorsal not falcate, its soft rays 32; young with about 12 narrow dark crossbars fasciala

dd, Dorsal and anal falcate, their anterior Iobes more than half depth of body; head deeper than long; body deep;
dorsal rays 27 to 30.

c. Nuchal band dark-brown or black rivoUana
ceo Nuchal band pale-yellowish fakata, 85

85. Seriola falcata Cuvier & Valenciennes. Madregal; Rock Salmon.

Head 3.8 (4.6 in total); depth 3.4 (4 in total). D. VII-I, 29; A. II-I, 21. Creqa 30. Body rather
deep and compressed. Head somewhat longer than deep, not conical. Snout 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
somewhat carinated. Interorbital space wide, convex. Caudal keel little developed. Dorsal high,
somewhat falcate, its anterior lobe 1.4 in head, 2.33 ill 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 Carolinas. Not seen by us in Porto Rico.
but included on the authority of Valenciennes and Poey,

Seriola folcaus. Cuvier & Valenciennes, Hist, Nnt. Poiss., IX, 210, pl. 515, 1833, Porto Rico, Jamaica, and Mexico: Poey,
Fauna Puerto-Riquefia, 332, 1881; Jordan & Evcrmann, 1.c., 905, 1896.

Seriola dubia Lowe, Proc. Zool. -Soe, Lond., VII, 1839, 81, Madeira.
Seriola decliuie Poey, Memorias, II, 230, 1860, Havana.
Seriola liuulaia Poey, Memorias, II, 231, IS60, Cuba.

Genus 55. DECAFTERUS 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 anal spines
very strong; first dorsal well developed, persistent; pectoral comparatively short. Abdomen rather
shorter than anal fin. Gillrakers long and slender. .

Species numerous; only one known to occur in Porto Rico.

a. Shields of Iateml Ilno numerous, 40 to 50 in number punclal't8,86
aa. Shields of Iaterul Ilne few, 20 to 80 in number.

b. Teeth minute on both [nws, vomer. palatines, and tongue; shields 22 to 28; depth 5 in length ..•..... 8anclw·helenre
bb, Teeth obsolete; caudal keel of 25 shields; depth 5.75 in length macaretlue
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86. Decapterus punctatus (Agassiz). Scad; Round Robin; Oigar-fth; Quia-quia.

(PLATE 8.)

Head 4; depth 5.6; eye 3.3; snout 3; maxillary 3; mandible2.3; interorbital 3.5; D. VIII-I, 30-1;
A. II-I, 27-1; pectorall.4; ventraI2.1; caudall.7; scutes 39.

Body elongate, fusiform, scarcely compressed at all; caudal 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 T. crumcnophihalmus, but not co;vering 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 T.' crumenophihalmus, 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 6~

inches in length, taken in the seine by native fishermen at Aguadilla, where, with 1: crumenophlhalmus,
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.

Caran", liunetatnB Agnssiz, Spix, Plsc, Brus., 108, 1829, Brazil.
Caran", sua,·cus Risso in Cuvicr & Vulenclennes, Hist. Nat. 1'0Iss., IX, 33, 1833, Moditcrrunouu.
Decapierus p'unetatuB, Jordan & Evermann, !. c., 907, 1896.

FIG. 30.-7i·ae/wl'Ops crumenophiluilmus,

Genus 56. TRACHUROPS Gill.

This genus is dose to Corarua, 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
projection above the furrow. Species few, found in all warm seas.

87. Trachurops crumenophthalmus (Bloch). Goggler; Big-eyed Scad; Goggle-eye Jack; Cliichorro.

Head 3.2; depth 3.8; eye 3.2; snout 2.9; maxillary 2.5; mandible 2; interorbital 4.4; D. VIII-I, 25
or 26; A. II-I, 22; pectorall.2; ventraI2.1; scutes35.

Body elongate; but little compressed; back not elevated; dorsal outline little curved; caudal
?eduncle subcylindrical, very slender and short; head rather large and pointed; mouth large, lower
Jaw projecting; teeth on vomer, palatines, tongue, and jaws all weak, uniserlal on jaws; maxillary
reaching about to front of pupil; eye very large, with an adipose eyelid covering two-thirds of eye,
leaVing 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;
Soft 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 IS fount! on both coasts of tropical America 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.

Scombcr crumenophiluilmus Bloch, Iehthyologia, pI. 343, 1793, Amra in Guinen.
Scomber plumieri Bloch, Iehthyologla, pI. 344, 1793, Arrtil les.
Scomber baundiophihalmu« Bloch & Sehncider, Syst. Iehth., 29, 1801, Guinea.
Caran", maeroptdluumsu: Agassiz in 8pix, Pise. Bras., 107, 1829, Brazil.
Trachurops bructutcbiriu: Gill, Proe. Ac. Nat. Sci. Phila. 1862,261, Cape San Lucas.
Tracliurop« crumcnopluholmus, Poey, Fauna Puerto-Riquefia, 331, 1881; Jordan & Evermunn, I. c., 911, 1896.
Trachurops plumieri, Stahl, I. c., 77 and 163,1883.

Genus 57. CARANX Laeepede, The Crevalles.

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. Premaxillaries
protractile. Teeth developed in one or few series, unequal, or at least not in villiforrn 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 flnlets. 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 palutlnes persistent.
b. Soft dorsal and anal low, not much elevated in front, little if at all falcate; tceth ill jaw, ill one or few series, with

no canines.
c. Body slender, depth about 3.5 in length; color dark, chiefly bluish _. ruber, 88

cc. Body deeper, depth about 2.8 in length: color palo, mostly golden _.. , __ bartlwlom:ci,89
bb. Soft dorsal and anal much elevated in front and morc or less falcate; upper tceth in a blind, outcr enlarged; lower

teeth In one series; dorsal sheath of scales not grelttly dcvelopcd; soft dorsal and mud both rather short.
d. Breast naked, except a small rhombic area before vcntrals; 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.
f. Body subfusiform, depth less than one-third the length; breast scaly; teeth of outer series small, not canine-like; a

black opercular spot; no spot on pectoral: arch of lateral line about half straig-ht part cr1/suB,91
ff. Body oblong-ovate, depth more than one-third length: outer teeth ruther strong, lower teeth not canine-like.
g. General color silvery; vertical fins not all black --. -- _-- __ __ .. lotu», 92

gg. General color brassy or blackish; vertical fins black; lower teeth not eanine-likc .•........................ lugubris
URABP1S:

aa. Teeth on vomer and palatines wanting or deciduous; teeth in jaw subcquul, bluntish, in one or two rows; lateral
line not strongly arched; soft dorsal and anal Iow; shields rather few.

h. Body deep, compressed, back and belly arched; shields 24 to 30; second dorsal I, 26; anal I,22; opercular spot
present -- ',' -- -- -- _ (luara

88. Caranx ruber (Bloch). Cibi Muncho; Carbonero.

Head 3.5; depth 3.5; eye 5.4; snout 2.6; maxillary 2.6; mandible 2.25; interorbital 3; preorbital
9; D. V1JI-I, 26; A. II-l, 23; pectoral L; ventral 2.8; caudal I.L; scutos about 30.

Body elongate, back scarcely elevated, caudal peduncle slender, mueh wider than deep, seutes
forming a very strong keel; head pointed, symmetrical; 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.

'Vest Indies. Four specimens, 0.5 to 14 inches in length, Irom 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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Scombcr.ruber Bloch, Ichthyologln, pI. 3,12, 1793, St. Croix.
Caranx lJlochi'l Cuvier & Valenciennes, Hist, Nut. Poiss., IX, 6U, 18~3, SL Croix.
Caranx iridinu» Pocy, Mernorias, II, 226, 1860, Cuba.
Caranxrubcr, Jordan & Evermann, I. c., 919, 1896.
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89. Caranx bartho1omooi (Cuvier & Valenciennes). Yellow Jack; Oibi Amarillo.

Head 3.3; depth 2.8; eye 4.8; snout 2.8; maxillary 2.4; mandible 2.1; interorbital S; preorbital H;
D. VIII-I, 26; A. II-I, 22; pectoral 1; ventral 2.6; caudal 1.1; about 30 scutes. Close to O. 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, br.t not very common in Porto

Rico. One specimen, 9.5 inches long, from San Juan market.

Caranx bartlwlomld Cuv. & Val., Hist. Nat. Poiss., IX, 100, 1833, St. Bartholomew: Jordnn & Evermunu, I. c., 919, 1896.
Caranx cibi Poey, Mcmorius, II, 224, 1860, Cuba.
Caranx beaui Jordan, Proc. U. S.N. M. 1880, 486, Beaufort, N. C.

90. Caranx hippos (Linnrcua). Orevall/;; Toro; Horse Orevall/;; ()wally; Jack; Junuujua.

Head 3; depth 2.5; eye 8.8; snout 3.4; maxillary 2.3; mandible 2; interorbital 3.7; D. VIII-I, 20;
A. lI-I, 17; pectoral 1; ventral 2.3; caudal 1.1; scutes about 30.

FIG. 31.-Ca1'Uux 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 ventraIs. A large, very distinct jet-black spot on opercle; a fainter black
spot on lower rays of pectoral, often wanting in young; axil of pectoral black; lobe of soft dorsal and
upper surface of caudal pedunclo dusky.

The most strongly marked of the species of On-an:t:, known at once from the strong arch of the
head, the naked breast, and the opercular 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. It 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
slUaller fishes. It is said to attain a weight of 20 pounds, bnt those caught in Indian River, Florida,
do not average over :3 pounds, As It food-fish it does not occupy a high Tank. It was not seen in any
of the Porto Rican markets, which, however, was probably due to its scarcity at that particular season.
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Scombcr ltippos Linnrous, Syst. Nat., cd. XII, 494,17(;6,Churleston, R.C.
Scomber carangus Bloch, Icht.h., pl. 340,1793,Antilles.
Caran", cry/lt",,,·us Lacepede, Hist. Natc Poiss., III, 68,1802,souu. Carol ina.
Caron", carangua Lacepede, Hist, Nat.Poiss., III, 59 and 74, ]802, Murtiriique: 011 " druwing by Plumier,
Caranx daubcnlonii Laeopcdc, Hist, Nut. Poiss., III, 72,1802,Martlnique: on u drnwing by J'Jumicr.
Caran» ",anUwpigus Cuvier & Valenciennes, Hist. Nat. Poiss., IX, 109,1833,Isle de France.
Caran", ckala Cuvier & Valenciennes, Hist. Nut. Poiss., IX, 117,1833,Vlzngupatam.
Caran", aniillarum Bennett, Whaling Voyage, II, 282,1840,Wcst Indies.
Caranx defensor De Kay, Ncw York Fauna; Fishes, 120,1842,Ncw York.
Carangus csculcn/us Girard, U. S. Mex, Bound. Surv., 23, pl. 11, figs. 1-3, 1859,Brazos Su.nt.iug'o,Texas.
Caran", caninus Gunther, Fishes Ccntr. Amer., 432,1869,Panama.
Caran", ltippos, Jordan & Evcrmann, 1.c., 920,1896.

91. Caranx crysos (Mitchill). "Cojinuda"; Hard-tail ; Runner; Jurel, Yellow Mackerel; Crcoallc.

(PLATE 9.)

Head 3.5; depth 3.2; eye 5.6; snout 3; maxillary2.4; mandible z.L; interorbital 3; preorbitalll;
D. VIII-I, 24; A. II-I, 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

FIG. 32.-Caran", crueoe.

in C. ruber or C. bartholonuei, 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 species of Caranx. 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 crusoe MitehilJ, Trans. Lit. & Phil. soc. N. Y., I, 1815, 424, Ncw York,
Caran", pisquc/us Cuvier & Valcneienncs, Hist, NaL Poiss., IX, 97, 18B3, Santo Dumingo, Cuba, urul Bruzll.
T'racliurue squamo8u8 Gronow, Cut. Fishes, ed, Gray, 125, 1854, Carolina.
Paratracius c/trysos, Stahl, 1. c., 77 and 163, 1883.
Caran", cruso»,Jordan & Evcrmann, 1. e., 921, 1896.

92. Caranx latus Agassiz. "Jurei", Xurel/ Iionc-eye Jack:

Head 3.35; depth 2.7; eye 4; snout 3.5; maxillary 2.1; mandible 1.8; interorbital 3.2; D. VIII-I,

22; A. II-I, 18; pectoral 0.95; ventral 2.]; caudal 1.1; about 35 scutes. Form of C. hippos, but with
anterior profile not quite so strongly arched, breast scaled; axillary and pectoral spots absent; opercular
spot not so 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 sometimes 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. Iatus 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 Caranx 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
8egunda, and Fajardo. Mr. Gray took two at Sal; Geronimo.

Caraua: latus Agassiz, Pisco Bras. I 105,18:J.9, Brazil; Jordan & Evermnnn, 1.c., 9~;{J 1896.
Caranx lepturus Agassiz, Plsc. Bras., 106,1829,Bruzi!.
Scomber hcberi Bennett. Fishes Ceylon, pl. 26, 1830,Ceylon.
Caranxjallax Cuvier & Valenciennes, Hist, Nat. Poiss., IX. 95,1833,Antilles: Brazil.
Caranx sen Cuvier & Valenciennes. Hist. Nat. Polss., IX, 105,1833, Pondlchcrry.
Oanmxforstcri Cuvicr & Valenciennes, Hist. Nut.Poiss., IX, 107.1833. East Indies.
Carrwx pcroni Cuvler & Valenciennes, Hist. Nat. Polss., IX, 112,1833, East Indies,
Caranx ICBBoni Cuvler & Valenciennes, Hist, Nat. Polss., IX, 113.1833. Malabar,
CarU1~c belengeri Cuvier & Valcnciennes, Hist. Nat. Poiss.• IX. 116,1833.Mulubar,
Camnx paraspisies Richardson, Voyage Erebus and Terror, 136.18H, Port Essington.
Caranx riehardi Holbrook, Ichth. South Carollnn, 96,pl.l3, fig. I, 18r.o,South Cnrolinn.
Caranx aureU8 Poey, Ennmeratio, 76,1875,Cuba.
Carangusjallax, Poey, Fuuna Puerto-Rlquefiu, 381,1881; Stalil.L ('., 77 111\(1163,188:1:

Fre, 33.-C\'ranx latus.

Genus 58. V{)MER euvier & Valenoiennes.

This genus is closely allied to Caran.l.', 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
trenehant. 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. Yonng much deeper in form than adult, all the fins higher, resembling
Selene. Found in the warm seas.

a. Soft dorsal with about 25 rays: depth in adult less than hu.lf length " ".......•••. dorsalis
aa. Soft dorsal with 21 or 22 rays. "

b. Depth In adult about half length seiipinni«
bb. Depth In adult much more than half length " gabo1len8is.93

93. Vomer gabonensis Guichenot, "Uorcobado."

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. VIII-I, 22; A. I, 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,
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opposite which it becomes concave; snout protruding; mouth oblique, maxillary extending opposite
nostrils, uot reaching front of eye; lower jaw entering profile; a single row of nunwrous weak teeth in
each jaw; preorbital very broad; spinous dorsal weak, first four spines comparatively long, second about
half diameter of eye, very slender, weak, and flexible, next Iour 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 elevated; pectoral falcate, as
long as head, reaching past middle of anal; ventrals minute, «audal peduncle short and very slender,
the fin widely forked, its lobes equal; head and npper parts of body naked, minute persistent scnles
below; lateral line with minute rudimentary seutes O.Jl its straight portion, anterior part strongly
arched, its chord a little shorter than straight part.

FIG. 34.-&le1le vomer. Young.

Color in life: Rich silvery with au 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 distinct 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 eaeh other more closely, At a 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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f'r1,8i,~ may ho distlngnlshcd hy its larger oyo, at least in some individuals of 2 or S inches in length.
The ventral outline of Y..•i~lil)inll'i8 is somewhat more strongly curved than in 1~ flabollcn~is, while in the
adult the reverse is true, The young of 1'. {!a)J011i'lISis has the caudal 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
abont the streets upon strings attached to a stick, which is carried over the shoulders.

The eorcobado is known from Afdea and the "'vest Indies. We collected ::l2 examples, 2.5 to 8
inches long, from San Juan market, Palo Seco, Arecibo, Aguadilla, Arroyo, and Isabel Segunda.

Arf/yrciosll8 sctlp'lnnis var., GUnther, CnL, II, 459,1860,Fcrnn.ndo 1'0, Santo Domingo, Jnmatca, und Bahia.
nnncr {/abollcusls Gulchcnot, Ann. Soc. Linn. Maine ct Loire, 42,18G5,Gaboon; Jordan & Evermann, 1.c. 9;H, ISBn.

Genus 59. SELENE Lacepede, 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
Juries protrnetilo, fitting into II notch hetweeu the bases of maxillaries: maxillaries broad, each with
supplemental bone. Tongne narrow, free. Teeth minute, on jaws, tongue, vomer, and palatines.
Gillrakers long and slender. Spines of fins usually weak, more or less filamentous in young; free anul
spines immovable, sometimes obsolete in the adult. Soft fins falcate, much elevated. No flulets.
Houd 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 Carasuc,

l;~r(l. 35.-Sclcne vomer, Adult.

94. Selene vomer (Linnreua). Moou-flsh.; Jorobado; Look-doum:

Head 3; long dorsal rays 2; pectoral 2.75; long anal rays 2.66; depth 1.5, the young much deeper.
D. vn-r, 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 ill young, short in adult; ventrals variable in length,
usually about as long as 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 DI·. Lirtkeu'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 Atlantic and Pacific. No
specimens were obtained by us, hut we include it on the authority of Poey and Stahl. It attains n
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 Linnreus, Mus. Adolph-Fred., I, 66.
Zcus gallus Linn., Syst. Nat., ed. X, li58, 267, America; after Zcus cauda bifurc« of Artedi; confused with Alectis cillaris.
Zeus capillari« Mitehill, Trans. Lit. & Phil. soc., 1, 1815, 383 (young), New York.
Zens1'OiflratusMitehill, I. c., 384, New York (young).
Zeu.' geometricus Mitehill, Amer, Monthly Mag.; II, 1818, 245 (adult), New York.
Argyriosns triacanthus Swainson, Nat. Hist, Class'n F'ish., 250, 1839, Brazil; after Spix & Agnsslz, pI. [,8 (young).
Aryyriosus mauricei Swainson, I. c., 408, Brazil (adult).
Arm/I'iosus mitcltilli De Kay, N. Y. Faunu: Fishes, 126, 1842 (young), New York.
Arvyriosus breroortl Gill, Proe. Ae. Nat. Sci. Ph ila, 1863, 83, Panama (young).
Aryyl'iosus pacificus Lockingtou, Proe. Ae. Nat, Sci. Phila. 1876, 84, Lower Callfornln: adult,

I Selene argentea, Poey, Fauna Puerto-Riquefia, S:-lZ, 1881; Stahl, 1. c., 77 and ]64, 188:-l.
Selene vomer, Jordan & Evermann, 1. C'I 936, 1896.

FIG. 36.-Chlo1'Oscom/Jrusclt,·ysurus.

Genus 60. CHLOROSpOMBRUS Girard. The Casabes.

Body oblong-ovate, closely compressed, but not elevated, the abdomen prominent anteriorly, its
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, omarginate 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 (Llnrueus). Casabe; Bumper.

Head 3.75; depth 2.33; eye very large, longer than snout, about 3 in head; D. VIII-I, 26; A. II-I, 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. Lateral line 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 situated; pectoral
long, falcate, one-third the length.

Greenish above, sides and below golden; a jet-black spot on caudal peduncle above; dark opel"
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 Mayaguez awl Isabel Segundu,

Scomber chry81l1"U8 Linnreus, Syst. Nat., XII, 494, 1766, Charleston, South Carollnu.
"'comber chloris Bloch, Ichthyologia, pI. 339, 1793.
jlficroplery.~ cosmopollia Agassiz, Spix, Pisco Bras., 104, 1829, Brazil.
Scombcr latus Grouow, Catalogue Fishes, ed, Gray, 127, 1854, Carolina.
Ohlo1'Oscornbrlls caribbteus Girard, Mex, Bound. Surv., Zool., 21, pl. 9, fig. 6, 1859, St . Joseph Island, Texas.
Chloroscombrus ch"ysur'us, Poey, Fnuna Puerto-Riquefia, 332, 1881: Stahl, I. e., 77and 163; 1883; Jordan & Evcrmann, I. c.,

938, 1896.

Genus 61. TRACHINOTUS Lacep6de. The Pampanos 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
Iaries 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. Lateral line unarmed,
little arched; 110 caudal keel.

"When extremely young the preoperculum is armed at the angle with three large spines, and smaller
ones above and below. The spinous dorsal is developed as a perfect fin, and teeth are present on the
jawAand palatine arch. In this stage the species has never been described by previous naturalists, and
(~onsequentlyhas received no name, as the corresponding stage of Naucrates (Nauclerus) has. At an
early period the preopercular spines are absorbed into the substance of the preoperculum and ~isappear.

'l'he 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
nnderstood by Cuvier & Valenciennes and others. Finally, 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 Bothrolmmus" (Gill, Proc. Ac. Nat. Sci. Phila. 1862,440). The pseudobrunchire also
diHappear ill old individuals.

Some species of 1hwhinotus (carolinu.~, etc.) are among the most highly valued of our food-fishes.

n. Dorsal with 19 or 20 soft rays: annl with 17 [019 sof't rays,
b. Body very much compressed: Hides with narrow blaek crossbars: lobes of vertical fins elongate, reaching PI1Ht

middle of eaudul tin iu ndult I/lallclI".9li
M,. BOlly moderately compressed: sides without narrow black erossbnrs; lobes of vcrt.ical 1i118 shorter, rarely reaching

IJllHC of caudal: lobes of dorsal nnd fUUlI usually hln.ck ish,
e. Body broad-ovate: huck arched; greatest depth ut all ages nearly two-thirds length of body; profile Irom nostril

to dorsal everywhere nearly evenly eonvcx; ux il without black spot u n n fclcatus, Hi
cC. Body oblong, the profile not strongly nrched: depth in young and old 2 to 2.6 in length of body; dorsal lobes

low _ _ lJOO(!r:i
(la. Dorsal with 25 to 27soft rays; anal with 22 to 26 soft mYH; body oblong, rather robust: greatest thickness a in greatest

, depth of hody; depth less thun hulf length; lobes of verttcnl tins short, not blaek: sides without dnrk crossbars,
d, DorH1l1 with 25 soft rays: annl with 22 Hoft mYH; prollle from snout to procumbent apine evenly convex.
e. Body very deep, depth IIlJOUt half Icngth m'yenteuR

f'C. Body moderately deep, depth ubout 2.fJ in length eorolinus, U8
tlt], Dorsal with 27 Hoft rays: unal with ~6 : eIlYCl/lu:"H;..

96. Trachinotus glaucus (Bloch), Gq{f-topsail; Pompano; Palometa.

Head 4; depth 2; eye 3.6. D. VI-I, 19; A. II-I, 18; pyloric creea 13. BOlly elliptical, much
cOmpressed; snout. blunt, subtruncate, vertical from mouth to horizontal from upper edge of the eye;
profile from supraorbital to front of dorsal fin convex. Mouth nearly horizontal; maxillary nearly
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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; caudal bluish; pectorals golden and bluish; ventrals whitish. Body 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 as 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 yOUllg examples in our collection from Porto Rico with specimens of similar size from
Woods Hole which have been identified as the young of 1'. goodci, 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 hal'S are apparently not present on the "Woods Hole speclmens,

FIG. 37.-Tmchinotu6 glancnB.

This species attains a length 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 Carano: in food value. ,It is found in tropical America from Virginia to the Caribbean Sea; generally
common from the Carolinas to Florida and in Porto Rico. Our collection eontains examples from
Mayaguez, Aguadilla, Ponce, and Isabel Segunda. Mr. Gray's collection has two from San Geronimo.

Ctuctodo» glancuB Bloch, Ichthyologla, pl. 210, 1787, Mu.rtinquo: on IL drawing by Plumier,
TmdIY1lo/nB glallenB, Poey, Fauna Puerto-Riquefln, 333, 1881; Stahl, 1. e., 77 and 1(;4,1883.
Tracldnotus glallenB, Jordan & Evermann, 1. c., 940, 1896.

97. Trachinotus falcatus (Linnmus}. Round Pompano; Polomeia; Permit.

Head 3.6; depth 1.6; eye 3.9; snout 3.6; maxillary 3; mandible 2.4; interorbital 2.25; D. VH,

'19; A. II-I, ] 7; pectoral 1.4; ventral 2.7; caudal 0.8; scales very numerous,
Body ovate, compressed, baek greatly elevated; profile of snout 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 hluish-silvery, lower pnrts silvery; prodnccd dorsal rays black out
wardly, anal spines and produced rays reddish-orange, rays blackish at tips; inner edgc of caudal lobes
lemon, outer margin blackish; veutrals reddish.

'I: falcatu« is known at once from the other species of the genus by the form of tno body and the
elevation of dorsal and anal rays, which are longer than in any other of our Atlantic species except
1: glaucu.~. 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 some numbers, especiully in the southern
part of that region. It is not well known to the fishermen, only a few of whom had any name for it.
These called it" permit," probably confusing it with the much larger species, T. goodei. It is regarded
as a fair food-fish. The majority of the specimens seen in the Indian River weighed less than a pound
each, and the largest about 3 pounds. In Porto Rico it is held in considerable 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 Seco, Mayagnez, Puerto Real, Boquoron, Ponce,
Arroyo, Huoares, and Isabel Segunda. It appeared to be common in most of the markets. Our
Porto Rican specimens range from I.f to 7 inches in length.

Lcbrus fulcauc« Linnmus, Syst, Nnt., cd. X, 284,1758, America.
Uludodon. rhomboldc« Bloch, Ichthyologla, 1'1.209,1787,Martlnlquo: on a drawing by Plumier.
Tracldnoius fuscus Cuvior & Vn.lcncienncs, Hist, Nat. Poiss., VII T.410,1831,Brazil.
Trachinot1ls s}llnosns Do Kay, N. Y. Fauna: Fishos, 117,1'1.19,fig. 53, IS,n, Now York Harbor.
Tmchynotns ovatlts, Poey, FIl111llt I'uerto-Riqucfia, 333,1881; Stahl, I. e., 77alld W'J,188:!.
Tl'ltchlnol:n"jalcalus, Jordan & Everrnnnn, I. c., 941,1896.

FIG. 38.-Tracltinot1lsjalcatlts.

98. Trachinotus carolinus (Linmeus]. Common Pompano.

(PLATE 10.)

Head 3.5; depth 2.33; eye 4.]; snout 3.7; maxillary 2.8; mandible 2.4; interorbital 2.7; D. "I-I,

24; A. II-I, 22; pectomll.4; ventral 2.2; caudal D; 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 soft dorsal and anal elevated and falcate, ].4 in head in young of 5 inches.

Color, bluish above, silvery below with golden tinge; pectoral and anal light-orange, shaded with
blUish; anterior lobe of soft dorsal dusky in yonng.

Found on the South Atlantic and Gulf coasts of United States, ranging north on sandy shores as
far as 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 numhers at Palo Seco, Mayaguez, Ponce, and Isabel Segunda.

The pompano 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 maximum 5 pounds.

The habits of this important :fish have never been carefully studied, and its life-history therefore
is not well known. It occurs in 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 consist 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 de:finite information could be obtained concerning the abundance or the lrabits 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 earolinas Linmeus, Syst. Nat., cd, XII, 490,1766,Carolina.
f Traclqmotu« arttcntcu» Cuvier & Valenciennes, Hist. Nat. Poiss., VIII, 410,1831, New York and Rio Janeiro.
Traclqmotu« eupreus Cuvler & Valenciennes, 1I1st. Nat. Poiss., VIII, 414, 1831, Martinique.
Tractnmotu» pampanus Cuvler & Valenciennes, Hist, Nat. Poiss., VIII, 415, 1831, Brazil and Charleston, S. C.
Trachinotus cUl'uUnus, Jordan & Evermann, 1. c., ~.)i1.J, 1896.

Family XXXVII. STROMATElD£. The FiatoIas.

Body compressed and more or less elevated, covered with small or minute cycloid scales. Profile
anteriorly blunt and rounded. Mouth small. Premaxillaries not protractile. Dentition feeble; no
teeth on vomer or palatines; pharyngeals little developed; oasophagus 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 (/Stromateinw) or broadly joined to isthmus (Stromateoid'inrc) ,
restricting gill-openings to sides, as in Cludodipterus. Gillrakers rather long. Paeudobranohlm 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 a small
spines, which are often depressible in a fold of skin; veutrals thoracic, I, 5 in the young, but reduced
or altogether wanting in the adult; caudal :fin well forked. Usually no air-bladder. Pyloric ereca
commonly numerous. Vertebrse 30 to 36.

II. 'Dorsal and anal fins very high in front, anterior lobe falcate: body suborhleulnr PEPRII.us,62
lIa. Dorsal and anal fins moderately elevated In front, anterior lobe scarcely falcate; side with a series of large, wide-set

pores above lateral line POllONOTtJS

Genus 62. PEPRILUS * euvier. The Butter-fishas,

Body ovate or suborbicular, strongly compressed, tapering into a slender caudal peduncle, which
is not keeled or shielded. Head short, compressed, profile obtuse. Mouth small, terminal, [aws
subequaI. Premaxillaries not protractile. Jaws each with single series of weak teeth. Seales very

*'fhe name Rlurmlnie Lacepede (1800). which has long been In use for this genus, Is preoccupied by Rhombus Hnmph
reys (1797), a genus of mollusks. 'rhe next available name Is Peprilus of Cuvier (1817).
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small, cycloid, silvery, loosely inserted, extending on vertical fins. 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 front, 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
ventrals: pectorals long and narrow; caudal widely forked.

There are but few species of this genus, mostly American. Peprilus differs from Stromaicu« chiefly
in the prominence of the pelvic bone, which projects iii a lamina beyond the skin. Species of Siromaieus
occur in Europe and South America, but none within our limits.

Only one of the two recognized species is known from Porto Rico.

a. Dorsal rays III, 43 _ __ __ __ " .. " lJaru,99
aa. Dorsal rays about III, 39 __ __ _ xasuhus-us

FIG. 39.-Peprill/.8 paru.

99. Peprflus paru (Linnreus). " Palometa" .. Harocsi-fish; Puppy-fish.

H-ead 3.6; depth 1.5; eye 3; snout 4.7; maxillary 3.5; mandible 3; interorbital 2.5; D. III, 42;
A. II, 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 fins 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 sides and below, rich bluish or purplish Iridescence
everywhere; inside of mouth and tongue inky-black, the jaws pale.

Atlantic coast of United States from Massachusetts 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 is 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 Brcsiliensc cotujencr, Sloane, Hist, Jamaica, 285, 1727, Jamaica,
Stromateus parn Linnmus, Syst, Nat., ed, X, 248, 1758,Jamaica; based on Sloane.
Cluetodon alepidotu8Linmeus, Sys}. Nat., ed. XlI, 460, 1766, Charleston.
Sternoptyx gardenii Bloch & Schneider, Syst. Ich th., 494, 1801, Charleston; after Linnmus,
Stromatcus lonqipinnis Mitchill, Trans. Lit. & Philos. Soe. N. Y., I, 1815, 366, New York.
Rhombus parn, Jordan & Evermann, 1. c., 966, 1896.
Peprilus paru, Jordan & Evermann, 1. c., 3197, 1900.

Family XXXVIII. CHEILODIPTERIDJE. 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
sometimes 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;
pseudobranchire 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, I, 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.

CHEILODIPTERINJE:
a. Body oblong, not greatly compressed nor greatly elongate; anal spines 2, rarely 3; teeth present in jaws at least.
b. Anal fin with two spines; soft rays usually 8 or 9. '
e. Canines none; teeth all villiform; lateral line normal.

d. Palatines with teeth.
e. Scales large, 20 to 30 in lateral line.
f. Preopcrclc with its posterior edge distinctly serrate, at least in young ApOGON,63
jJ. Prcopercle with its ridges entire at all ages : ApOGONICHTHYS, G4
ee. Scales sm(lJI,40 to 45 in lateral Iinc GLOSSA MIA

dil, Palatines toothless: teeth moderate; eye very large; body elongate: scales ruther small; preoperclo entire or
nearly so EPIGONUS

ce. Canines present in jaws. Dorsal spines 6; operclo unarmed; anal spines 2 _ ' CHEILODIPTERUS

bb, Anal fin with 3 spines and 8 soft rays; no teeth on vomer or palatines; no canines; caudal rounded; opercles
entire; body moderately elongate : AMIICIITHYS

SCOMBROPINJE.
aa. Body elongate; thc form approaching that of the barracuda (Sphyrmna); mouth large; anal spines 3 or 4.
g. Teeth subequal, without distinct eanines: preoperele serrate. D, VII-I, 10; A. III, 7; scales small, about 60.

SPIIYRMNOl'S
(llf. Teeth unequal, jaws with long canines; prcopcrclo entire or nearly so.
h. Second dorsal and anul long.euch of 12 to 14soft rays; soft parts of vertical tins scaly; seules rather small, 45 to 50.

scoxnuors
hh: Second dorsal and anal short, each with 7 to 9 soft rays; vertical fins scarcely scaly; scales large, about 30.

HYPOCLYDONIA

Genus 63. APOGON Lacepllde. Kings of the Mullets.

Body oblong, compressed, covered with large etenoid scales. Lateral line continuons, with 20 to
30 scales. Head large; month 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; operele 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; vertebne 11 + 14 = 25. Warm seas; the species numerous.

a. Base of caudal with a distinct round blackish blotch (rarely wuntlng).
b. Buse of soft dorsal without blackish snddle-llko hlotch.
c. Opercle without dark spot; check without evident dark dots; soft dorsal much hlghcr thun spinous; scalcs

28 to 30 --. -- imbcrbte
aa. Base of caudal without blackish blotch.
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d. Soft dorsal with II round black blotch below it lind II similar one on caudal peduncle above; scales 26... 'lllaeH!,,!u8
dsl, Soft dorsal lind cnudul peduncle withont round black spots.

e. Body with fcw black specks or none: u blaekish bar between last rays of soft dorsal lind unul, another on euudIII

peduncle , binotaius
ce. Body covered everywhere with bluekish dots, like fly-specks; no other distinct mark iugs; scales 2".. jJi!Jmt?l!arht8

aHa. A broad saddle-Itke dark blotch on caudal peduncle; scales 27 selUcauda, 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. YI-I, 9; A. II,

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 c~udal 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. 40.-Apo[/on 8ellicauda.

This interesting species is evidently dose to A. maculotus, but differs in its much larger eye and
in coloration, In four specimens of A. maculalus 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 A. nwculatus 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 sometlmesIorming an obscure
opercular blotch; and the tips of the anterior dorsal and anal rays and the outer caudal rays arc quito
black. In A. scllicauda, instead of the definite black spot on the caudal peduncle, there is a 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 operele, and
frOm this a broad dark band runs forward to the eye. The tips of the caudal lobes and of the anal and
soft dorsal are broken in the type, but they do not seem to have been black, as in A. maculatus,

This species is based upon a single specimen, 1.6B inches long, obtained February 11, ]899, on a
coral reef at Culebra Island. Type No. 49529 U. S. N. 1\1. (siilla, saddle; cauda, tail.)
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Genus 64. APOGONICHTHYS Bleeker.

This genus differs from Apoqon. 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 Apoqon, found in the tropical seas.
The genus is scarcely distinct from Apoqon.

«. Scales in lateral line 2! to 23; body with muny dark points.
b. Vcntrals shorr, not reachlng vent; dorsal rays VI-I, U alulu8,lOl

bb. Ventrals long, extending beyond anal ; dorsal rays VII-I, U ste!laLIIs
aa. Seales in Iatcral Hnc 30; ven truls long, reaching beyond front of unul: body everywhere with bluck specks; dorsal

VI-I, 9 IJUncticulalu8

Frn. 41.-ApolJonicllthY8 alutu8.

101. Apogonichthys alutus (Jordan & Gilbert).

Head 2.4; depth 2.75; eye 3; snout 4.75; maxillary 2; mandible 1.8; interorbital 4; 12. VI-I, 9;
A. II, 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 oblique, maxillary reaching beyond pupil, but not to posterior margin of orbit;
length of maxillary·1.75 in head; teeth in narrow villiform bands in each jaw, those on vomer ann
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; gill rakers 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 fins 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 more dusky; vcntrals
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, Neomtenis 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.

ApoIJ01' alatu8 Jordan & Gilbert, Proc, U. S. N. M.1882, 279,Snapper Banks off west const of Florida.
Apu!lunichtlt1l8 alutu8, Jordan & Evermann, J. c., 1110,1896.
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Family XXXIX. CENTROPOMID£. The Robalos.

145

This family is defined thus by Professor Gill (Proc. U. S. 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 Iaminre 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 exoccipitals well 'developed and contiguous above the foramen magnum; the vertebrro
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 vertebne mostly with fovese 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 vertebne depressed at their bases continuous with the zygapophyses in
front, and slightly curved upward at their tips; the heemal spines resembling the neural."

Subocular laminte 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. Pseudobranchire
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
fins well separated, first with 8 spines, first and second short, third and fourth' longest.; al~al with 3
spines, second strong, third long and slender, these fins moving in scaly sheaths. Caudal forked.
Ventrals large, I, 5, inserted well behind pectorals, a scaly process at. their base; pect.orals 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 t.oone genus. They are game
fiShes, excellent as food.

Genus 66. CENTROPOMUS Lacepllde. 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 SOUIC value us 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. Preorbltal entire or very faintly serrated; spines of tins moderate. none more than half head; lateral line black,
with about 70 scales (pores); caudal tin short; air-bladder usually with reeurved appendages at its anterior
end; anal with 6 soft rays, the last cleft to base. Size large.

b. Appendages to air-bladder short, shorter than, eye; second nnal spine projeeting beyond third .... undccim.alis, 102
(UI. Preorbital with well-developed rotrorse teeth, especially posteriorly; air-bladder wlthout appendages; spines

long-er. Size comparatively small.
c. Lateral line in a narrow black streak.
(I. SClllesmoderate or large, 50 to 60 in lateral line; second anal spine very strong; vcntruls more or less dusky, usually

broadly tipped with bluck: ana] rays III. 7, second spine a little shorter than third.
('. Scales in lateral line 57 to 60; second nnnl spine very long, 1.25 to 1.60 in head : depth of body 3.66 in

length , l'cdi",acula
ce. Scales ill lateral Ilne 51 or 52; second anal spine 1.66 in bead. Body more slender, the depth 3.75 in length•• cuuicri

(ld. Scales small, about 70 in laternlline; ventrals pale; second nnal spine' strong, equal to depth of body; anal rays
III, 6 , mex'ica1tUS

ee, Lateral line pule, not in u dark stripe; ventral tins yellowish, without black tip.
f. Seules very small, about 80; sides of body parallel witb each other; second unal spine longer thnn third, equal to

depth of body; ann] rays Ill, 7 .. , l'Ul'uUcllts, 103
Jj: Seales small, 65; second unal spine very long, about equal to depth of body; tbird anal spine sumo length: angle

of preoperele with about 6 long. comb- like teeth; anal rays Ill, 7 peelinatlt"
fff. Seales large, 49 to 53 in lateral line; eye moderute, nbout 6 in head: unaI rays Ill, 6.

g. Body moderately elongate, the depth 3.25 to a.lili in lengtn,
h, Snules hl1fore dorsal small, 16 to 18 iu muuber: mnxtllury reaching past front of pupil. 'I'bird dorsal spine half

head: scales 51 "." ar1nalu-8
1tIt. Scales before dorsal not crowded, 10 to ].I hi number; nmxtllary bnrely reaching front of pupil; third dorsal spine

less thun half head; scales 7-53-11. ajJlllis
gg. Body more elongate, depth 4 in length; the second anal spine excessively long, 1.4 times depth of the boo)':

scales 53 cnsifcru«
F. C. B. 1900-10
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1'02. Oentropomus undecimalis (Bloch). "Robalo", Snook.

Head ;>; depth 4.25; eye 7.75; snout 8.5; maxillary 2.5, reaching past middle of eye; interorbital
equal to eye; D. \'11 or vrrr-r, 10; A. Ill, 6; scales 5)-75-12, about 18 before dorsal; gi llrakers 4 +!J.
Body stout, not much uompressed ; head long and pointed; mouth large; lower jaw strongly projecting;
preorbital faintly or not at an serrate; preopercle and interoperelo serrate; subopercular flap broad;
cranial ridges prominent: caudal peduncle stout, its least width 2.5 in its least depths; fins moderate;
first and second dorsal spines 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 mod
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 8 feet or more. Specimens
were obtained at San Juan, Ponce, Palo Seco, Mayaguez, and Arroyo.

Scicena uaulecimulis Bloch, Ichth., VI, 60, p1. ~o~, 179'2, Jamaica.
Ccutropomus uiulccimrtulicuus Lacepede, Hist, Nat. Poiss., IV, 268, iH02, Jumuieu: utter Bloch.
Perea loubiua Laeepede, Hist, Nut. Pols s., IV, 397, 1802, Cayenne,
c,iJl,yrtr'Ulaurcouiridis Laecpede, IIlst. Nut. Poiss., V, 324, 180:1, Murtilliqllc.
Ccuiropomus appendlculaius Poey, Mcmorias, II, 1Hl, 1860. Huvanu und Cienfuegos.
Centroponuts uiulecimaiis, Poey, Fauna Pnerto-Riq uciui, :{21 , lHH1; Htahl, 1. e.,76 uud lti2, 1883; Jordun & Evermunn,

J. C., 1118, 1896.

FIG. 42.-Ccntroplunus urulccinudis.

103. Centropomus parallelus Poey. '<Hobuto."

Head 2.7; depth 3.83; eye 5.7; snout H.4; maxillary 2.4, reaching past middle of eye; mandible
1.6; interorbital 7, le~~ than eye; D. 'i'1ll-I,10; A. Ill, 7; ~eales 12-80-14. Back con~iderablyelevated,
making body deeper and anterior profile more steep than in C. urulccimali«. I t differs also Irom that
species in the much le~~ projecting lower jaw, stronger serrations of preorbital and preoperele, smaller
scales, and eolor of the lateral line, which is pale instead of black.

Our specimens differ slightly from Poey's description of C. purullelus: 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 longitudinn.l streaks, pale
below but brownish on back, traverse tbe rows of scales.

'I'his is a small species, rarely exceeding a foot in length, found about Cuba, Santo Domingo, Porto
Rico, and at Pernambueo. It enters rivers and lakes and may he found at long di~tunces 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 fron, this place is It

foot in length. C. nl/deci'lill.tli.~ also enters the ri vers but does not usccnd so fur us does this one. Each
species pOS8es~eH HOllie game qualities and both lire sought by the local anglers, The best fishing is
said to be in the lower portions of the Rio de la Plata, Munat i, unrl the Rio Grande de Al'eciho.

Ccutropomus purullclu» Poey, Memorlus, II, 120, 1860, HIlI'UII" ,,",1 Civnfueg'os: .Iordun <~ Evermunn, 1. c., 1122, 1896.
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Family XL. SERRANIDM. The Sea Basses.

1~7

Body oblong, more or less compressed, covered with adherent ~!'H\(>~ 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 H sheath formed by preorbital, which is usually narrow.
Rupplemental 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. Pseudobranchire present, large. Lower pharyngeals rather 111llTOW" with pointed
teeth, separate (except in Oenlrogell!ls). Gill-membranes separate, free from isthmus. Branchioste
gals normally 7 (occasionally 6). Cheeks and operclesalways sealy; preopercle with its margin more
or less 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 vertebne without transverse
processes. Dorsal spines usually stiff, 2 to 15 in numbel'; soft dorsal with 10 to HO rays; anal fin rather
short, its soft rays 7 to 12, its spines, if present, always H, in certain genera (Grammislirur, Ryplicillll')
altogether wanting. Ventrals thoracic, usually I, ,5 (1,4, in Pll'siopinll'), normally developed, without
distinct axillary scale. Pectoral well developed, with narrow base, rays branched. Caudal peduncle
stout, the fin variously formed. Vertebra; typically 10 + 14= 24, number sometimes increased, never
more than 35. Air-bladder present, usually small, and adherent to wall of abdomen. Stomach
ceeeal, with few or many pyloric appendages; intestines short, as is usual in carnivorous fishes.

The Serromido: include 60 to 70 genera arid about 400 species; carnivorous flshes, chiefly marine, and
found in all warm seas; several genera found in fresh waters, comprising most of the family oi Percid«, as
understood by Gunther and others, exclusive of those with imperfect pseudobranchiee, those with one
or two anal spines, those with the number of vortebrte increased, those in which the whole length of
maxillary slips under preorbital, and those with anal fin many-rayed, and cranium shortened behind.

a. Anal spines 3, well developed. Dorsal lin single, sometimes deeply divided.
b. Maxillary with n dlstinct supplemental bone (rarely obscured by the skin); dorsul usuully divided or deeply notched
e. Inner teeth of jaws not depressible nor hinged.

LtoPROPOMINh;:

<t. Soft dorsal longer than spinous part; dorsal deeply divided, spines U to U In number: preoperele entire; vertebne
10 + 14 = 24; Iutorul llno arched uuterlorly.

e. Dorsal spines 9; caudal lunate : LIOPROPOMA
ee. Dorsnl spines U; caudul truncate CHORISTISTIUM

POI,YPRIONINJE:

<td. Soft dorsal shorter than spinous PMt; vertebne more than 24 (25 to 3U); head without rugose dermal osslflenttons,
Teeth ull vililform, without canines: soft dorsal with 10 to 12 rays. Head urmed with rough spinlgerous crests,
there being spinous projections above the eyes and a rough, bony ridge all opercle, with others on post-temporal:
dorsal fin low, continuous; tongue with teeth; dorsal spines 11 or 12; soft dorsal scaly; eaudal rounded; ventral
not inserted before axil of pectoral: pyloric cieca numerous (about 70); vertebrte 27 POLYl'ltION

EPINE1'HEl,INh~: '
ce, Inner teeth of [nws depressible or hinged; canine teeth Inure or less distinct, in front of each [aw: scales smull,

firm, the top of head more or less sealy: Iateral Hne running low (except in Gonlopicctrus, etc.); supruoccipitul
crest usually more or less encroaching on the top of the skull, so us to len ve no distinct smooth area ILt vertex
(except in 1'a1''iola); temporal crests usually distinct; gfl lrakers various, generally small and short. Dorsal
rays VlIl to XIV, 12 to 20, number ,of spines usually not 10; anal mys 11[, 7 to III, 12; ventral fins inserted
more or less bohind ux il of pectoral; head unarmed, except for opercular spines and serne OIl preopercle; sort
dorsal scaly; scales of laterul Hne usually trlungulur und cyeloid: vertebra! ulmost IIIways 10 + 14 _ 24, rarely
2tl or 27. Chiefly shore flshes, often of Inrge size; u.ll of them, so far ItS known, bisexual.

f. Pectoral uusymmotrloul, its upper rays longest; dorsal spines 8; plectrold spine on preoperole single, very strong:
a strong canine on middle of side of lower [uw.opcrelc with It 101lg, k nif'e-shuped spine; body ruther deep:
laterul Ilue running high; [aws nuked: seulcs smul l, firm, and rough; caudal rounded: soft dorsal rather short.
of 12 or 13 ruys GONIOPLEC'rltt·s

ff. Pectoral rounded, symmetrlcul, its middle ravs longest; eunlues usuu.lly distinct, in front of one or both [aws,
g. Prontals with n transverse ridge au posterior part in front of suprnoeeipitul eonneetlng the pnrletal crests; frontal

bones without processes or Iongttudinul ridges on upper surface; dorsal spines alwuys 9. Posterior process of
premu.xillary extending to between Irontals; mnndlhlo without curved caulnos on its sides; caudal not forked:
scales etenoid ,., PgTROMETOPON, (iii

gg. Frontuls without trunsverseridgv. .
It. Dorsal spines \l; soft d'U'''11 of modernte length und hei/(ht, its rltys 1:1 to I,;; unn.l mys lll, 701' 8: skull and heud

esscn tin l lv as in RJ)illlphd"x. snout Hot very short, frontn! reg-ion flnt Ot'l'OIl'"PX, supruoceipitnl ereet eontinued

fOrWHI'(} over it: lutuml cru t slrorr.Iow n.nd dlvcrglng: 1I1Outh ILl HI teeth 114 ill EpiJ/fjJltdu.>I. BOJHA~t'H,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 sidc, behind interorbital

area; premaxillary processes fitting Into a cavity at anterior extremity of Irontals, or into an emarglnation
of these bones; anal rays III, 8, or 111,9.

j. Scales of the lateral line normal, marked by radiating ridges.
k; Cranfum narrow above Interorbital space, deeply concave; occipital crest meetlng interorbital region.

EpINEPlml,us,68
kk, Cranium very broad and fiat above; Interorbital little concave, occipital crest dlsappcarlng before reaching inter-

orbital region : _ GARRUPA
jj. Scales or lateral line each with 4 to 6 strong radiating ridges; cranium short, extremcly broad, and depressed

between eyes; anterior protlle of head a little concave; dorsal spines low; dorsal rays XI, 16 PROMIl:ROPS
il, Parietal crests produced forward on frontals.
I. Frontals with a process or knob on each side bchlnd Interorbital area; premaxillarles fitting Into a cavity lit

anterior extremity of frontals; anal rays III, 8, rarely 111,9.
1ft. Preopercle with a single antrorse hook or spine near angle; supraoccipital and parietal crests not cxtcndlng to

between orbits; scales ctenoid _ ALPHESTES, 69
1/l1n. Preopercle without antrorse spine; supraoccipital and parietal crests extending to between orbits; scales smooth.

DERMATOLEPIS
ll, Frontals without processes on upper surface; parietal crests extending to betwcen orbits; premaxtllary pro

cesses not extending to frontals. Anal fin elongate, Its rays III, 11, or III, 12 (very rarely III, 9 or III, 10)
caudal fin lunate or truncate; dorsal rays XI, 16 to 18 _ _ _ MYCTEROPERCA, 70

bb. Maxillary without supplemental bone; canine teeth, If present, usually developed on side ot lower [uw as well liS

In front; no depressible teeth; scalesmostly ctenold, Including those of lateral linc; tubes of lateruiline strnight
or with an ascending tubule, covcrlng most of length of scale. Temporul crests on cranium almost obsolete,

S~;RRANINAI::

n. Gillrakers comparatively short and wide apart; Iateral Iine not running close to back (except in Serran",s); dorsal
rays x, 11 to 15; anal rays usually III, 7; supraoccipital crest not extending far forward on top of skull, a more
or less distinct convex smooth area being left on vertex between supraoccipital and interorbital area; mouth
not very oblique; vertebrre about 10 + 14=24. Chlefiy shore fishes of ollvuceous colors.

o, Ventral fins Inserted below, or more or less behind, axil of pectoral; branchiostegals 7.
I'. Dorsal without long filamentous spines, not more than one of Its spines specially produced. Body short InHIdcep,

witb elevated back, depth more than two-fifths length, usually nearly half; preoperele with a few antrorse serrre
on its lower 11mb; top of supraoccipital crest very higb, about as long as smooth area on vertex of cranium, which
Is well developed, as in Serranus and Prionodes. Top of head naked; dorsal rays usually x,14 .. HYPOPI,ECTItUS

00. Ventral fins anterior, Inserted more or less In advance of axil of pectoral, well separated; upper half of pectoral fin
usually vertically truncate.

q. Smooth area on top of cranium very short and small; the long supraoccipital crest enoroaching on posterior border
of cranium so that the latter In profile is not nearly vertical along occipital region. Caudal tin not lunute,
rounded, or ending in 3 points, middle rays produced like outer ones CENTHOPRISTJo:S

'I'}. Smooth area on top of cranium very large, longer than thc supraoccipital crest, which Is low and short; posterior
border of cranium at occipital region nearly vertical in profile. Caudal fin lunate or trunoute,

r, Branchiostegals 7; caudal fln forked or Innate; 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; Beales ruther large. _ DU'LECTRUM,71
88. Preoperele simply and rather finely serrate; preorbital narrow.................••.•.••.....•. _. _.. _.. I'RIONODFll,72
IT. Branchlostegals 6; caudal fin truncate __ _ Duu:s,73

nn. Glllrakers (In American species) very long, slender, and close-set; laterallinc running close to back; supraoccipital
crest high; occiput with a short convex smooth area; canines strong; no depressiblc teeth; preorbital narrow;
maxillary wlthont supplemental bone or with a rudiment only.

ANTHIINAI::
t. Lateral line complete and continuous, extending to base of caudal; ventral rays I, 5; dorsal rays IX to XII, 9 to 20;

anal rays III, 7 to 10; pectoral rays brunched; snout short, mostly convex in protllc. Ftshes of rather deep
waters, chiefly bright-red in life.

n. Dorsal spines 9, all low; sOft rays about 19. Caudal fin decply forked, lobes produced; scales small, ctenolo; vcntruls
long, inserted behind axil of pectoral; maxillary scaly; frontal region fiattlsh, supraoccipital crest very
prominent _.. : l'ARANTIlIAS

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; scales 50 to uo..•..H~;MIANTIlIAS

VP. Maxillary scaly; top of head scaled to snout, .
>P. I'terygolds toothless; tongue with few teeth or none; caudal forked _.. _ ANTJIlAS

ww. Pterygolds with a large patch of teeth; tongue toothed; parietal crest strong, extending to ItIJ0ye eye: posterior
processes of premaxillary not reaching frontals; caudal truncate, with outer rays much produced. OCYANTHIAS

U. Lateral line Interrupted, running close to back, beginning again on caudal peduncle.
GRAMMINAI::

z, Ventral rays 1,5; preoperele serrate; caudal convex; scales rather large, somewhut.eteuotd: dorsnl spines 12.OnuulA
RVPTICIN£:

aa. Anal spines wanting; dorsal spines 2 to 4 only; preorbltnl narrow: "0 canine teeth; scnles small, smooth, embedded.
RYPTlCUS,74
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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 Irontals in front of supraoccipital, connecting parietal crests; supraoccipital and parietal crests not
prOduced forward. Dorsal spines 9; anal rays mostly III, 8; scales ctenoid; otherwise essentially as
in Epinephetu«

Species rather few, mostly of small size, distinguished from Bodianu8 chiefly by the peculiarities
of the frontal bones, the above account being taken' from Boulenger, Cat., I, 17.5.

104. Petrometopon cruentatus (Lacepede), "Cabrilla"; Enjambre; Coney; Red Hind.

Head 2.5; depth 2.8; eye 5.5; snout4; maxillary 2; mandible 1.6; interorbital 6.7; preorbital11;
D. IX, 14; A. III, 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 Epinephelu8, 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 single 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 specimen, 8.5 inches, from Isabel
I-legunda, obtained from the local fishermen.

Sparu,9 eruentatus Laeepede, Hist, Nat. Poiss., IV,157, pI. 4, flg.l,I803,Martinique; on a copy of a drawing by 'Plumier,
8C1YUnU8 apinrius Poey, Mcmorias, II, 143,1860,Havana.
l'etnruuiopon. eruentatns, Jordan & Evermnnn,l. e., 1141,1896.

Genus 67. 'BODIANU8 'Bloch.

This genus is close to Epinephelu.~, from which it is separated mainly by the presence of 9 spines
in dorsal 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 being wanting, and parietal
and supraoccipital crests not extending on frontals.

Species rather numerous in warm seas, of small size and bright color. Of seven American species
and subspecies of Bodianu« recognized by Jordan & Evermann two were obtained in Porto Rico.
IlODIANUS:

n. Scales ctenoid; none of dorsal spines elevated.
I,. Caudal fln not lunate; head and body with few or many small, blue, dark-edged spots.
c. Caudal lIu rounded, the middlc ruys longest: snout with 1 or 2 blue stripes; baek of·u.1I without conspicuous black

blotch: scales small: laterul line about 115 ....•....... : lamiolls
CC. Clt\l~al tin truncate, middle and outer rays about equal; snout without stripes; back of tail with 2 black spots: lower

[uw with a black spot at tip; scales moderate; lateral line about 90. .
d. Ground-color lemon-yellow; blue spots few __ lulVlt8

tid. Ground-color bright scarlet l'Ubcl',I05
ddd. Ground-color brown pUllctatus, 106

l.h:NEI'Jlonus:
bb. Ouudal tin lunate, with prominent angles: body covered with blue spots.

e. Body rather deep; preoperclc evenly convex, without salient angle; mouth small, lower 'jaw much projecting;
gtllrakers slender, long, about x + 20; color earmiue, head, back, and sides more or less covered with blue,
dark-edged points; caudal tips black: some dark spots ou maxillary und about eye; no black blotch on caudal
peduncle or on tip of lower [nw ; dltbill8

ee, Body more slender, depth 4 in totnl Ieugf h: eye 5.5 in hend punetifcl'1I8
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105. Bodianus ruber (Bloeh & RdJlleider). "Piuo"; R,'" (illa/il'l'l'I'; (h/a/i/iiJi.

Head 2.6; depth B; eye f).8; snout 8.iI; maxillary 2.1; mandible 1.7; interorbital n; preorbital !J;

1). IX, 15; A. Ill,!J; pectoral 1.6; ventral 2.1; caudal 1.7; scales about 12-90 to 110-82.
Body elongate, not greatly compressed; mouth moderate: maxillary not extending beyond eye in

our specimens; lower jaw projecting; teeth about as in Pctromrtopou crueniaius, depressible teeth smaller;
preopercle with weak serrations, its outline convex, with a very slight emargination; operclc with three
large, fiat exposed spines, and a pointed opercular flap, Scales ctenoid, Dorsal spines slender and
sharp, of nearly equal length, save the first and second, which are shorter; caudal truneate; second
anal spine somewhat stronger than third, about B.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; haek and sides to
100\'{'r level of pectoral, as well as head, with numerous small round blue spots, those 011 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 sli!!,ht 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,
In spirits the color is pale-yellowish, in some specimens brownish-gray; the spots mostly remain blue,
hut some' change to gray and brown; caudal dusky, edged with two narrow hands, the inner dark,
oute-r pale, these faded in some specimens.

Two specimens, 8 to 9 inches long, from Arroyo, February 4; called" fino" hy the local fishermen.
Th is good food-fish is fairly common throughout the West Indies to Brazil; usually in moderate depths.

Carauna, Murcgravc, Hist.Brasil.. 147, 1648, Brazil.
Guailverc, Parra, Descr, DU. Piezas, Hist, Nat., pI. 5, fig. 1, 1787. Cuba.
GymnoeeJlhalas ruber Bloch & Schneider, Syst. Ichth., 34", pl. Co7, 1801, Bmzil; OIl Oarauua of MllrcgTII\,e.
,'icrranus ouaialibi Cuvier & Vulcnciennes, Hist, Nut. Poiss., 71,381,1828, Havann.
,'ie'rmnus earaw/(! Cuvier & Valenciennes. Hist. Nut. Poiss., II, 384, 1828, Brazil.
Bodianus fulnn« rubel', Jordnn & Evcrmnnu, 1. c., 1145, 189fi.

, FIG. ,n.-Rodirtnus puncmtus.

106. Bodianus punctatus (Linusoua). Ni{/[Ja-jish; Black (/-/II1/i1ll're.

Not differing materially from the preceding, except in color. Color in life, brownish or blackish
olive; spots everywhere on sides and head, dark-blue with light-blue centers; dorsal (in dusky-olin',
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
eenters. Length 8.5 to 12 inches.

This species is common in the West Indies, north to Florida. One specimen from Puerto Heal
and three from San Geronimo. B. ruber and B. punctaius have usnally been regarded as subspecies of
B. fU/VUB, but until the fact of intergradatlon is established it is best to treat them as distinct species.

Perea marina pund/eulala, Catesby, Hist, Curolfnus, etc., pl. 7,1743, Hnhumns.
Perea ]JUnetala Linnreus, Syst. Nat., X, 1758,291,Bahumus: bused on Catesby.
Perea punetulata Grneltn , Syst. Nat., 1315,1788,Bahnmns: after Catesby,
Em/racen/""s [nmctulaisu; Poey, Fauna Puerto-Riqllefiu,319,1AA1; Stuhl.L c.,1Il2, 1883.
Bodiauus juivu« punctatus, Jordan & Everrnann , I. e., II46,1896.
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Genus 68. EPINEPHELUS Bloch. The Groupers.

151

Body stout, compressed, «overed with sma] l ctenoid scales, which are often somewhat embedded
in the skin; scales of lateral line triangular, cycloid: soft parts of vertical fins generally more or less
sealy. Cranium narrow above. Parietal crests not produced on frontals, which are without transverse
ridge posteriorly; Irontals with a process or knob on each side behind interorbital area; premaxillary
processes fltting into a notch 01' cavity on anterior end of Irontals. Preopercle moderately serrate
behind, its lower limb entire, without distinct antrorse spine; opercle with two strong spines. 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 B, second usually the largest;
number of soft rays 7 to 9. Caudal fin rounded or lunate. Pyloric Cleca few (usually 10-20). Pectoral
rounded, shortish, nearly symmetrical, of 15 to 20 rays. Ventrals moderate, inserted below pectorals,
close together, each with It 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 Serranidre, and its species
are most widely distributed.

I. RCIIISTOltUS:
Nostrils unequal. posterior much the larger. three times diameter of the anterior: preoperele with two or three smnll

irregular teeth below lis angle; pyloric ceecu in Increased number: head lurge.
Il. Second and third anul spines about equal in length; color brownish, with ubout 8 darker crossbands: dark bands

radiating from eye: u dark mustache above muxillury: II dark blotch on back of caudal peduncle.. mysillcin"s
II. EPINEPHEI,US:

Noslrils subequul, posterior scurcely larger thnn antcrlor; pyloric crecu in moderate number.
b. Reeond dorsal spine short, lower thau third or fourth, fin not much notched; caudal rounded more or less: lower

opercular spine inserted further bnek limn 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 II; preopercle without distinct spinnles on its lower limb.

c. Mux il lary naked.
d. Lower [nw strongly projecting.
('. BOlly lind head covered with red or orange spots (dusky in spirits and nlways darker than the ground-color);

vertical fins without dark edge, their buses spotted like the body; bod)' with Inrge pale spots besides the
orange spots; the young with lurge black blotches at base of dorsal; angle of preopercle not salient; form
robust. tuiscensionie. 107

ce. Bod)' und head reddish-brown, udul t nearly plain, young with darker spots: verticil I tins broadly edged with dark
brown. Bod)' robust, depth 3 in length. D. XI, 15 or 16. Cnudal fin convex behind; mnxillnry naked; dorsal
spines low, subequul: Interorbital uuoderute, 6.5 in head; preoperelc with strong teeth ut its angle, lower limb
entire o ••••• fluaza

('c. Mu xil lury more or less sealy.
f. I'reoperele with a more or less distinct sallcnt angle, which is armed with teeth (these tecth oceasionul ly undovol

oped in E...triaius; which species may be known by presence of black points around eyes).
fl. Bod)' without orange or dark-brown SPOtA; spots (if lUI)') brownish or pearly, diffuse or irregulnr; verticil I fins

withont broad black mnrgln.
h. Caudal peduncle withont black saddle-like 'blotch above. Caudal fin truncate or emurginate when spread open.

not eonvex behind; mnxillury usually more or less scalv: verticul fins without broad edging of blnck; dorsal
llu, or u part of it, dist.inetly edged with bright yellow: color of body UnifOl'IT1 reddish-brown, u. clear blue
streak Irom eye to angle of preorbitnl: a fuirit durk mustache; no black spots anywhere: whole dorsal with a
bright-yellow edging; unal uud caudal without pu.le edging; caudal slightly lunate; muxfllnry scaly; dorsal
rays XI, 14; lower jaw strongly projecting (ns in Epinepltelus nivea:118, with which this species seems to ugree
very closely in n.ll respects except color) fku'olimbatu .•

1111. Caudul peduncle with It huge quudrato sadd le-li ke black blotch above (sometimes wnnting in.E. niveatu«, espeotu.lly
in the young).

t. Eye not surrounded b)' dark points; sides brown, marked with large blotches of steel-blue, these more or less
regularly arranged and not distinct on breast: no dark erossbars: lower juw strongly projecting; caudal fin
subtruncate, its angles ruther acute: pyloric crecu ruther numerous · rdlleatlU~

ii, Eye surrounded b)' conspicuous dark-brown points: bod)' with Irregulur dark crossbars: angle of preoperele littlc
salient; third dorsal spine highest, 2..1 in head: scales moderate, uhont 100: caudal rounded; lower jaw little
projecting: vorticnl flns in life brond ly edged with yullow sl,'iolus, l 08

[l{/. Body covered with smn ll dnrk-orunge or brown spots: lower jaw not prominent: interorbital space very narrow,
not hn.l] diameter of eye. Vcrtk,il flns broud ly edged with bluc-blnuk, their bnses unspotted; body without
pale spots, the orange spots ruther smull: body ruther slender: size smn ll [lottatus, 109

ff. Preopercle without salient nngle: bod)', hend, uud fins dnrk reddish-brown, profnsely covered with small pearly
white stellate spots; hod~' rolHlst; lower .inw IwojP('tlllg: cuudul Hllbt,l'llllC'ntc, with shnrp nnJ,,dps. dru'nMwud~ha!ll

',f" Rceond don~iLl spine elcvntcrl, not lo\\,('l' thnn third or fOlll'th; cuudnl tin lunnte: pl"l'operculnr Hngle little snlient,
without enlnrged teeth; interoroital width; ill hl'llf! mario, 110
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107. EpinepheluB adseenaionisf Osbeck}. Rock-hind; Cabra Mora.
(PLATE 11.)

Head 2.4; depth 3.2; eye 6; snout 4.3; maxillary 2.3; mandible 2; interorbital 6.7; preorbital
10; D. XI, 17; A. III, 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: Olivaeeous-gray, with darker clouds; everywhere covered with round orange-brown
or reddish spots, largest and reddest on breast, their centers more orange, borders hrown; 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 HOlle. At Key West it is
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 3 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
spot"!are less thickly placed and are larger on some parts of the body.

Perea tota "weuli8 Seba, 'I'hesaurus, III, tab. 27.
Traeldmus iulsccnsionis Osbeck, Iter Chin., etc., 1757,English edition, liD, 1771,Ascension Island.
Trachinus pUfictatus Bonnaterre, Tableau Encyc\' Method., 1788,40; niter Osbeek,
Perea 8/eUio Walbaum, Artedi Plsclum, 349,1792: after Seba.
Perea ",aeulata Bloch, Iehthyol., pl. 313,1792,Martinique.
Trae/tinu8oR/JeekLaeepede, Hist. Nat. PoISs., II, 3M, 1800,Aseenslon Island; after Osbeck.
Spal'1tR atlauticiu: Lacopede, l. c., IV, 158iP\. 5, fig. 1,1803, MartinIque: on a copy of a drawing by Plumier.
Setmnus nigrie"lus Cnvier & Vulencienues, Hist. Nat, Poiss., II, 375,IS28,Martinique.
serranu« pixanga Cuvier & Valenciennes, Hist. Nat. Poi ss, , II,383, 1828,Brazll; after Marcgrnvo.
Scrrtnius aRpet8"S J enyns, Voyage of Beagle, Fishes, 0, 1842,Porto Praya, St. J ago, of the CRPC Verdc Islands.
Serrtmus impetigino8us Muller & Troschel, Schomburgk's Hist. Barb., 005,1848,Barbados.
Serranus variuB Bocourt, Ann. Sci. Nat. (5), X, 1808,222,Gulf coast of Mexico.
Epineplulu« punetatu8, Poey, Fauna Puerto-Riquefia, 319,1881; Stahl, I. e., 70 and 102,IM3.
Epincphelus adsceusioni», Jordan & Evermann, I. c., 1152,1890.

108. Epinephelus striatus (Bloch). "Cllema"; Nossas: Grouper; Hamlet; Ohem« Oriolla.. .
(PI_ATE 12.)

Head 2.5; depth 3; eye 5.5; snout 4.2; maxillary 2.2; mandible 1.8; interorbital 7; preorbital
10; D. XI, 17; A. III, 8; peetoral1.8; ventral 2.1; caudal 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 8+15, counting
rudiments; dorsal spines strong, fleshy prolongations of the membrane extending beyond their tips;
soft 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 upon dorsal lin ; lower parts of these bars broken by pale blotches
and eloudings: 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 abrnptly without joining the other band; a quadrate jet-black spot on upper
surface of caudal peduncle; some obscure dark bars from eye downward and backward; numerous black
points 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 Iight
orange or brownish, their bases dusky. The alcoholic specimens have th> colors 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.

'l'his 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.

Oherna, Parra, Dlf. Plezas, Hlst, Nat., 1787, 50, lam. 24, Havana.
Anthius shiatns Bloch, Iehthyologia, IX, 109, 1792, Martinique.
Autliia« eherna Bloch & Schneider, Syst, Ichth., 310, 1801, Cuba.
SPa/·it8 eh"!l8omelllllnrit8 Laeepede, Hist, Nnt, Poiss., 1V, 160,1803, Mnrtinlque.
Epinephel'l/,s striatits, Poey, Fauna Puerto-Rlq., 319, 1881; Stahl , I. e., 7Gand W2, 1811:1; Jordan & Evermnnll, 1.1'.,1157,1800.

109. Epinephelus guttatus (Linnreus), "Afel'o Gnajiro"; 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. XI, 16; A. III, 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 E. adscensioni,~; 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 110t 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
parts 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
eovering 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 spines rich yellow, elsew here 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
Spots, 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; it is known from Charleston,
the Bahamas, Key West, the Bermudas, Havana, Jamaica, Porto Rico, and Martinique. It was obtained
by us at 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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iH also common at Key West. It is taken hy the line fishermen at moderate depths near the coral reefs,
and displays !!oo(l game qualities, Anglers going to Key West, or Porto Rico will find the red-hint]
one of the most heautiful and interesting of the game fishes.

Until recently this species was identified as E. maculosu» (Cuvier & Valenciennes), but Dr. (hin
rher, in a paper received since the colored plates of this report were printed, shows that the red-hind
is evidently the Perea guttata of Llnnreus. The name on platel:~ should therefore be Epinrphrln»
!/liltatuR (Liurueus ).

CugttPU!lltUCU brazil, the Hind, Catesby, Nut. Hist. Carolina, etc.., pl.1'1, 174B,Buhumus.
Caisrilla, Parra, Vii. Plezus, Hist. Nut. Cuba, 1787, Havanu.
Perea guttata LiIllHt'US, Byst. Nat., ed. X, 292,1758,Brazil':
Scrranus catu8 Cu vicr & Valenciennes, 1.c., II, 373,1828,Mnrt.luiq IIC.

Serranus arara Cuvicr & Vnlencicnncs, Hist. Nat. Poiss., II, 377, 182H,Huvunn.
f Scrrtmus angltBtiJronB Steindachuer, Vcrh. Gcs. Wien, XIV, 18G4.2:10, pl. VII, fi~. :ll:l, Cubn,
EpincphcluB cuballus Pocy, Repertorio, I, 202,18&7, Cuba,
Epinephelu« maculoeus, Jordan & Evermann, 1.c., 1158, IH~)(j, and Hl1.17,1900.
Epinc]Jhcllt8 y!lUatu." Jordan & Evermann, I. c., :1197, 1900.

110. Epinephelus morio (Cuvier & Valenciennes).

" Cherna ",. " ..~{ero",. Cherna Amcricana, Gherna de Vivera; Neqre; Ral Crouper, :Taboru:illo.
(PLATE 14.)

Head 2..5; depth 2.7; eye 5.5; snout 4; maxillary 2.1; mandible 1.8; Interorbital y; preorbital H;
D. XI, 16; A. Ill, H; peetoral2; ventral 2.1; caudal 1.7; scales 20-130 to 140-60.

Body deeper than in the other species of Epinephelu» and more compressed; head large, pointed,
with a large mouth and projecting lower jaw; maxillary reaching past eye; 2 pairs of canines in front
of each jaw, lower pair the smaller; preoperele finely serrate, teeth at the angle enlarged, a slight
emargination above; dorsal fin with a moderate notch, the spines rather slender, but stlff 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 slightly beyond lower: pectoral reaching beyond til' of
ventral, latter not reaching vent. .

Color 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; preorhital
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 broad edge of
blue-black and narrow pale border; spinous dorsal black-edged; ventrals dusky; pectorals Ilght-ollvo.
J n 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 blotehes become les» distinct.

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 .Ianiero, and probably common
about Porto Rico, Two fine specimens, each about a foot in length, obtained at Puerto Real and
Isabel Segnnda, where others were seen.

ThiH is a very handsome fish, bearing some resemblance to the Nassau grouper, but the warm
browns on the head and side are richer, while the general appearance is somewhat marSCl". It is one
of the largest and most important food-fishes of our tropical waters, It reaches a length of 2 to :3 feet
and It weight of 20 to 25 pounds, or sometimes even 40 pounds. It is very abundant on the W('Rt coast
of Florida in company with the red snapper. It iH most abundant on the south Florida coast and is
found throughout the year on the" grounds " at sea, and in th,) summer in sOllwof the hays. It
probably spawus in early spring in both places. Silas Stearns says the young are often Heen 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 Hnapper. 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 Bankx" off the West. coast of Florida it is caught
by the red-snapper fishermen and in the Harne way, which iH with hook and line, a piece of bone-fish
or other fish being used as bait. It does not rank high as a game fish, its movements being slow, and
when hooked it iH 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 a ready sale in "the Northern markets,
though it has always been ill good demand at Key \Vest and Havana, The maximum weight of those
taken at Key ,VeHt now probably does not exceed 21') poumls aucl 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 \\\;st
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 ehating in the wells of
the smacks better than other species.

On the Florida coast this fish is known as the red grouper, 01' grouper, while in Cuba and Porto
Hieo it, together with one or two other groupers, is enlled cherna, chema de vivera, or jaboncillo.

,,",,erranUN 11/01'io Cuvier & Vulencleunes, Hist. Nat. Poiss., II, 285, Ht!8, New York and RUllto Jromlngo.
Serrunns Cl'ylhl'oyasll'l' De Kay, New York Fauun: Fishes, 21,pI. 19,1841,Florrdn.
scrranu« 1'culfJlus Poey, Memorias, II, 140, 1860, Huvunu.
};)pinc]Jhclw~morio, Poey, Fnuna Puerto-Riquefiu, :1Hl, 1RSl: Stuhl.Lv., 7titllH1IH:!,lSS:~; .lordun & E\'(~rlllllllll. I. ('" 11(iO, 189ft.

Genus 69, ALPHESTES Bloch & Schneider.

'I'he genus Alphestc« contains two species of smu] l Hshes wh ich differ from Epinephelu.~propel' in
the presence of a strong antrorse spine on lower limb (If preopercle, Frontal bones with an anterior
excavation for reception of posterior processes of premaxillaries, a proeess or knob on each side of skull
behind interorbital area; supraoccipital and parietal crests produced on frontals, but not extending to
hetween orbits. Dorsal rays xr, ] 7 to 20; A. 111,9. Only one of the two species known in Porto Rico.

FlU. ,1~.-.1{Jihcslcs chloruptcr«•.

111. Alphestes chloropterus (Cuvier & Valenciennes). '<Cherna'"; GlIURe/n.

Head 2.6; depth 2.7; eye 4.6; snout G; maxillary 2.4; mandible 2; interorbital H.8; D. XI, 18; A.
111, H; lw!'toral 1.7; ventral 2; caudal 1.H; seales 12-75 to 85-32.

Body ovate and compressed, caudal peduncle short; head small and pointed, anterior profile
depresser! in occipital 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
/]epressible, in patches on front of jaws, in more than one row on sides; 2 pairs of weak canines on
fl'Ont of upper jaw; lower jaw slightly projecting; preoperele strongl y convex, angle rounded, and
with a strong, rather flat spine, pointing downward and curved slightly forward; above this are tine
serrations along entire upper limb, decreasing in size upward; opercle with 3 flat spines, middle one
strongest, upper and lower nearly 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 cycloid save a distinctly ctcnoid patch under or above pectoral, gillrakers short, about
15 below angle; dorsal fin continuous, with a shallow notch, spines strong 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 about equal to third,
2.7 in head; caudal rounded: pectoral and ventral subequal, not reaehiug vent; in a small individual
(! inches) the pectoral reaches past 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
stri pes 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
b~eastwith 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.Tnan market January 17.
Another specimen, 4 inches long, was gotten at Mayaguez. The species reaches a length of a foot or
moreand is a food-fish of importance. The only local name heard for it was "cherna."

Pleelropoma chloropierum Cuvier & Valenciennes, Hist, Nat. Poiss .• II, 398, 1828,Santo Domingo lUHI Martinique.
Plec/ropoma motuuxuuluis Muller & Trosehel, in Schomburgk's Rist. Barbados. 665, 1847, Bnrbudos.
Alplte8/c8 ufcr, Jordan & Evermann, I. e., 1164,1896.

Genus 70. MYCTEROPERCA Gill.

Cranium broad and transversely concave between eyes, its lateral crests very strong, nearly
parallel with supraoccipital crest and extending much farther forward than latter, joining supraoeular
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 lunate; spines of
fins slender, none of them much elevated; scales small, mostly cycloid, those on lateral line simple;
pyloric ceeca few; gill rakers various; nostrils small, and subequal or with posterior enlarged. Other
wise essentially as in Epinephelue, 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 sunequal, well separated; scales on head eyelold.
b. GlIlrakers comparatively few and short, 8 to 20 below angle of arch.

'l'RISOTROPIS:

c. Anal rays III, 11 or III,12, the fin long.
d. Anal fin not anguluted, its outline more or less evenly rounded in adult as well us in young; soft parts of verticnl

fins edged with black in life.
c. Angle of preopercle not salient, its teeth scarcely enlarged; glllrakers x + 8 to 10.
f. Gillrukers very few and short, x + 8 developed (besides some rudiments); general color pale. bright red or grayish,

with roundish spots or blotehes of blaek or red darker than the ground-color: the blacker blotches nlong mid
dle of sides much larger and quadrate in young; red always present somewhere in life (fading in spirlts): pel"
toruls blackish. in the adult broadly tipped with orange-yellow; scales rather small (about 125); euudul lunnto.

g. General color gray, with red and blaek markings vcnCllosa
gg. General color scarlet, with red and black markings all"/la
ff. Gillrakers rather slender, about x + 10 (besides several rudiments); caudal sub truncate; nostrils small.
It. Scales not very small (about 110): colo~ dark olive-green; sides pf head IlIlII hody with rivulntions of dark-bluish

uround roundish dark-bronze spots.Iarge or small (these markings subjl,pI 10 considerable variation, fnding in
spirtts): sides with darker quadrate areas.

i. Dark blotches on body rather large, often quadrate.............. . bonaei, 112
ii. Dark spots 011 body very small, elose-set, of a deep-bronze orange ......................................• xan/lto8tictlt
ee. Angle of preopercle more or less salient, its teeth somewhat enlarged; gfl lrakers more numerous, X+12 to 14.
j. Scales not very small (about 110); upper part of body dark-brown, lower half abruptly paler; a pale ring around

caudul peduncle, behind which is a squarish dark blotch, smaller than eye, at base of upper rays of caudal:
caudal deeply lunate; teeth strong dimidiat«

PAREPINEPIlELUS:
bb. Gillrakers close-set, very long and slender, 25 to 35 below angle of arch.
k, 'Caudnl fin lunate, its angles more or less produced in adult, fin subtruncate in young: unnl fin more or less nngulnte

in adult, rounded in young; soft dorsal somewhat angular; scales rather large (lateral line 95); bod)' ruther
deep, snout sharp; preopercle with a salient angle which is armed with larger teeth; dorsal spines low; gfIlrukers
close-set, x +30,longest 7.5 in head; ventrals not reaching to vent; color olive-gray, with darker retleulatlons
around pale spots; fins not much 'darker on their edges; a dark mustache along maxillary; adult examples
nearly nniform brown; not known to be red _ rubra

aa. Nostrils very close together, posterior decidedly larger than anterior, and wIth a more or less distinct horizontal
cross-septum within; senles on head eyelold.
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MYCTERoPERCA:

I. Gillrakers moderate, fewer in number,6 to 1Rbelow angle of arch.
?n. Second dorsal spine low, shorter than third, the third lind fourth highest.
II. Margin of anal tin posteriorly concave, its middle rays much exscrtcd.
o. Gillrakers ruther numerous, 17 to 20 below lingle of arch.
1'. Outer rays of caudal much produced, more than two-thirds length of heud: preopercle with saltent lingle;

canine teeth strong; scales small (140); glllrukcrs about 4 + \!O. Color brownish, withsmall darker spots; ver
tleal fins broadly edged with blackish ..

q. Upper canines directed strongly forward, lower backwurd: coloration obscure ,., .. , , ,., jaleala
qq. Upper canines nearly vertlcul; coloration puler and brighter pheno»
1/.'/1. Murgin of anal fin not concave posteriorly, outline of fin rounded or slightly ungular.

r, Gill rakers rather few, x +12; body without dark crossbars, covered with grayish reticulutions around small round
spots, these not cvident on head; anal fin rounded; preoperele with II salient angle: form rather robust; anal
fin not nngulate. •

s, Scales very small, about 20-140-37; caudal not deeply lunate; eye small bowersi,113
88. Scales larger, about 90 to 100 In lateral line; caudal deeply lunate; eye larger caUium
,·r. Gillrakers very few, short, and thick, about x + 6; body ollve or (var, cl11nclopardaU8) bright red, with light and

dark crossbars, these often beoomlng obsolete with age; head usually with distinct reticulations around yel
lowish spots: anal fin with angular margin, subtruncate posteriorly; preoperele without salient angle: scales
rather small (Iateral Ilne 133); form rather robust.

I. Ground-color dark-ollve , " tillris
It. Ground-color bright-red ", , _.. camelopard,xUs

112. Mycteroperca bonaci(Poey). Agaaji; Bonaci Acam; Black Grouper.

Head 2.75; depth 3.25; eye moderate, 6 in head (young); D. XI, 16 to 18; A. III, 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 eac-hjaw. 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
fotirthspines longest, 3.33 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 creca 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
spots 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 spotsin a 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 scale; 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
narrow 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 distinct 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. It is common at Key West, where it is called black grouper,
~robably 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. It reaches a
Imlgth of 2 to 3 feet and a weight of 50 pounds. The larger individuals are caught with thehook, but
the young are often seined along the shore.

SC1....anu8 bonaci Pooy, Memortas, II, 129, 1860, Cuba.
SF.'/'/'(11l1l81mln1le1l8 Poey, Memortns, II, 131, 1860, Havnna,
8l·I't"l1Ius decimali« Poey, Memorlus, II, 188,1860, Cubn,
8e1'1'anIl8l!/clopmnallis Poey, Memorlns, II, 353, 1861. Cuhn.
8C1Tlt'/l.UHlal,;p1'ci'uS Poey, Memorms, 11,353, 1861, Cuba.
7'd801'l'Opi8 ayltl1jiJ'ocy, Repertorlo, 229,1868, Havauu.
MYCleropcrcl1 bonaei, Jordan & Evermann, I. c., 1174, 1alit>.
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113. Mycteroperca bowersi Evermnnn & Marsh, new species.

" Rock-kind"; "Roek-ti,sh"; "Jlfcro oa-tu«:

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 LS; preorbital8A; scales about 20-140-37; D. XI, Hi; A. TIl, 11; P. 17; gillrakers x+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 thc 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 is a broad, flat spine: nostrils close together,
posterior much the larger, with an anterior horizontal cross-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 3.35 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.tl 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.

00101' 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 similur 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 alcohol the general
color becomes dark-grayish, paler below; red spots changing to black or dark-brown.

FIG. '15.--..,;~1!!le/tr()I)('1'(·(tfJOU'C'rxl.

Judging from descriptions this species appears to be related to JIf. calliur« Poey, but differs in a
number of important particulars, among which are the smaller scales, srualler eye, and very different
coloration. According to Poey, M. eolliur«, in life, was dark brownish-olive, with rounded yellowish
spots; fins dark-brown, darker on edges of vertical tins; eight narrow, dusky crossbands OIl body; caudal
with a beautiful green crossband: pectoral yellowish toward the center, the posterior margin green.

Only a single specimen (type No. 4H5HO, n.H.N.M.) of this, important specks was obtained. 'I'his iH
21.5 inches long and was purchased from a 'I'ortola fishermau at Culeurn Island, February 10. It was
called by him "rock-hind," "rock-IiHh," or "nwro cahrilla," and was caught, along with the tangs,
angel-fish, and other species, in a fish-trap of the style in common use about Culebra Island. Though
llO others were seen, the species seems to be well known to the fishermen about Culehra and Vieques
islands, and is held in high esteem as a valuable food-fish.

'Vc name this spcdes for the Hon. George M. Bowers, IT. H. Conunissionur of Fish and Fisheries.
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Genus 71. DIPLECTRUM Holbrook. The Squirrel-fishes.

This genus is very close to I'rionodcs, from which it differs chiefly in the armature of preopercle,
which is provided ill adult with one or two clustera of strong, straight, divergent spines. Smooth area
on top of head, as in Sen-anus, large, extending backward to a line connecting borders of preopercle:
supraoccipital and parietal crests very short; preorbital broad; inaxiltury widest before its tip; profile of
snout rounded; pectoral unsymmetrically rounded, its upper rays longest.; ventrals inserted somewhat
before axil of pectoral; dorsal spines slender, none of them much elevated; soft dorsal short, rays x, 12;
anal raysru, 7; caudal lunate. .

Species of small size and bright colors, all American: only one species known from Porto Rico,
but D. formosuni also doubtless occurs there.
ILu.II'~;HCA:

a, Preopercle with it single center of divergence of the spiuules about its angle (in adult ItS well ns in young).
b." GiIlmkers modorute, about 10 below angle of arch; spines on produced portion of preopercle numerous, S to 20 in

number; outline of spinous dorsal/in somewhat convex, so that the fin is more deeply notched than in Diplecirum
formosum; jaws equal; vertex nuked; oporcle black within.

c. Scnles on cheek small and regularly placed, in about 10 rows; 22 scales before dorsal, /'(It/ia/c,114
DIPI~";CTB.t1l\t:

an. Preopercle with 2 clusters of divergent spines, one at ungte, other highcr (thc 2 Insclcles well separated in adult,
hut smnller at.d coalescent in young).

d. Head 1,1Ild body marked with many Interrupted blue lines; prcorbitnl broad, marc than twice width of maxillary;
lowcr hulf of prcopcrclc with strong, s[might spines diverging from two centers; gfllrakers short lind small,
x+14; 11 rows of scales on cheek; caudal deeply lunato, upper lohe the longer, sometimes ending in I~ long
filament. Color brownish, silvery below: side with 7 or 8 lougitud inul deep-blue Iincs and nbont us many dark
crossbill'S, last bur forming n huge black hloteh Ilt upper buse of cuudal: young with '2 brand, dusky longi
tudinul stripes, which become interrupted with age; Bor 4 distinct blue stripes on sides of top of tead; 2 across
preorbital. the lower forkeil; tins with narrow, wavy hal'S of blue and pale yellow fOmW8ltlll

114. Diplectrum radiale (Quoy & Gaimard ). A.quavina.

Head 2.8; depth a.H; eye a.75; snout a.8; maxillary 2.1; mandible 1.9; interorbital 4.6; preorbital
9; D. x, 12; A. Ill, 7; pectoml1.5; ventral 1.7; caudal 1.35; scales 7-70-18.

Body elongate, 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 composed of radiating spines; opercle with 7 or 8 rows of scales, Dorsal fin contiuuous,
slightly notched, spines slender and very sharp; caudal lunate, upper lobe very slightly produced.
Scales strongly etenoid.·

Color in spirits: Olive, paler below; many faint vertical dark bars wider than interspaccs, plainest
at middle of sides; 2 faint longitudinal dark bands, first from shoulder to soft dorsal, other from nearl-y
same origin to base of caudal, where it forms a faint dark spot; some faint, pale streaks oupreorbital and
cheek. In life, the soft dorsal hits blue spots-encircled by darker blue rings; caudal barred with similar
spots; body Iight-hrown 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 thu
coast of Brazil and inthe Gulf of CalifoI'llia, usually in shallow bays; apparently not cornmon in Porto
Rico, where one young individual, 5 inches in length, was collected at Mayaguez.

Scrrnnus rruiiuiie Ql10y & Guimard, Voyugo Uruuie, aw, 1824, Rio Junelro.
,",(!ITU1WX bilJillaius envier l\:; Vu.lenciennes, Hlst, Nat, Poiss., II, 241, 1828, ?tltu'tini(lue.
Celllropl'isfc.'i (I!Jl'cxi Rtcindlwhncr, Iuhth, Notizen, VII, 1, pl. 1, fig. 1, 18tl8, Sun tos, Bruail,
Dip/cetl'll/I! rudiau: Jordan & Evermunu, I. c., 120·1, 1~\)11.

Genus 72. PRIONODES Jenyns. Serranos.

Body oblong, moderately compressed, covered with moderute-xized ctenoid scales. Lateral line
norlllal in direction, not running dose to bade Cranium above with a very large convex smooth area,
which is longer than the low supraorbital crest; supraoccipital and parietal crests short, extending to
a line connecting borders of preopercle; pnsterior outline of cranium nearly vertical ill protile; mouth
large, maxillary not sealy and without, supplemental bmw; eanim« small, lateral: no depressible teeth
ill jaw~; teeth always pre~ent (HI vomer awl pulatiues. Gillrnkors usually fpI\'. Branchiostegals 7.
Dorsal with 10 rather slender spines either subequul 01' oue of them much produced, the Jin 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 Ceniropristes and Dipledrum. Vertebral 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. pluebe and P. tabacarius) probably occur there.
PRoIONODES:

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.
c. Teeth unusually strong, 3 or 4 on each side In upper jaw as large as largest lateral teeth: jaws equal; preorbltal

extremely narrow, not one-third width of pupil: preopercle very sharply serrate: gillrakers short, slender,
x + 10: caudal forked. Color plain-olivaoeous: fins all pale; sides with about 6 faint dark erossbauds, more or
less confluent along lateral llne _ __ . __ .. __ .. - fusculu«

bb. Seales on eheek moderate, In about 8 series: body oblong, heavy anteriorly; dorsal outlinea little elevated, profile
almost straight: lower jaw not projeeting; canines small; mouth large; preorbital narrow: dorsal fin not
notched.

d. Eye large, equal to snout: gfllrakers short, x +10; caudal deeply lunate; pectoral long. Color light-brownish,
with lighter blotehes and faint dusky bars; a very conspicuous, sharply defined, vertical white bur extending
upward on each side from just before vent; fins pale pluroe

dd. Eye very large, greater than snout: glllrakers short, x + 6; eaudul truncate. Color, upper parts scarlet, lower
parts bluish-white; a yellow lateral band, under which arc 4 quadrate black blotches baldwin'!, 115

M£NTII'ERCA:
aa. Scales small, taterul llne with 60 to 75 In its course.

e. Lower jaw not very strongly projeetlng.
f. Body covered with irregular, inky-black spots and bands. Body long and low, head low and sharp, lowcr jaw pro

[ectdng; scales on cheek In 10 or 12 rows; teeth small; gill rakers very short, x + 7; dorsal low, not notched;
caudal forked. Color brownish above, sides yellowish, evcrywhcre above, below, and on fins 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 ventrnls and pectorals; numerous black
spots on dorsals and caudal, one of those on front of spinous dorsal very conspicuous tiqriuus

if. Body not covered with conspicuous inky-black spots and bands.
g. Back with 3 or more large, conspleuous blotches of yellowish-white. Body more elongate than in related speelcs;

lower jaw slightly projecting; scales on cheek In'U series: dorsal spines low, fifth the longest, 2.25 in head;
caudal strongly lunate; pectoral and ventrals short. Color brownish-red above, with areas of Ught yellow on
sides of back; one before dorsal; a large onc and Il smnll one below spinous dorsal; a large one below last rays
of soft dorsal: one on back of tall: top of head with 2 pale cross-shades, one before, one behind eyee: lower
fins llght-orange: caudal red, with 2 conspicuous Iougttudinal stripes of blaeklsh-red;dorsnl red-shaded, II

maroon bloteh an each part of it extending upward from a similar blotch on back tabacarlus
gg. Back wlthont eonspicuous blotches of yellowish-white.

h; Coloration nearly unlform; body elongate; snout short and thiek; caudal sllghtly lunate. Color brownish-yellow
on back, orange on sides, and brighter or red on belly; no spots nor bands; upper part of head bluish, finSgray;
caud..l bordered above and below with brown _ _.. jtavescens

ee. Lower jaw very strongly projecting; body elongate, moderatelyeompressed; senlcs.smull, about 70; snont sharp,
much longer thantho large cye; preoperclc finely dentleulated; top of head with vertex naked; cuudul deeply
forked:' skull depressed, with a single crest; dorsal spines moderate, third highest.

i. Color clear browu with Iarger darker spots or bars 011 sides; fins pale, more or less tlnged with orange. luciopel'canus

IUS. Prion'Odes baldwini Evermann & Marsh.

(Pl,ATE 15.)

Head 2.5; depth 3.2; eye 4; snout 4.6; maxillary 2.4; mandible 2; interorbital 7; D. x, 12; A;
III, 7; pectoral 1.4; ventrall.3; candall. 7; scales 4-42-12.

Body elongate, moderately compressed, not elevated, covered with ctenoid scales; dorsal and
ventral outlines alike; head moderate, po{nted, naked above and below; eye large, greater than length
of snout, high in position; mouth terminal, slightly oblique, maxillary reaching middle of eye or
somewhat beyond; gill rakers 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 mem branous pointed flap projecting beyond;
fins all naked, dorsal continuous, with a slight emargination; spines slender and pungent, first 4 or 5
graduated, rest subequal, 3.2 in head, lower than soft rays which are contained about 2.5 in head; anal
fin short, second spine longest 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 ray" 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 distinct 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,
spotted throughout with light-orange, with a marginal band of same, outside of which is a 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
pectoral, 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, caught in the tangle, off Culehra 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."

I'rionodes buldwini Evermann & Marsh, Report U. S. F. C. for 1899 (December 19),353, Fish Hawk station UO'J3,otf Culebra
Island, 5.25 miles southwest of Culebrltas Light-House, February 8,1899, in 115 fathoms.

Genus 78. DULES Cuvier.

This genus is close to Prionodes, differing in having but Gbranchiostegals and in the truncate form
of the caudal fin. In D. nnriga 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. subliqarius, which occurs on the South
Atlantic coast of the United States, and D. auriga, from the coasts of Brazil and Uruguay.

u, Third dorsal spine not longer than fourth, 3 in head; second annl spine consldembly longer than third, about 2.25
In head: lower [aw little projecting: gillrakers short and few, 6 or 8 in number; [aws scaleless; softdorsal with
smull scales; pectoral long, reaching unul, Color brown, with darker cross-shades: soft dorsal, anal, and caudal
tins checkered with blackish on n white ground; u broad white area or bur before anal fin.

b. Dorsal rays 1C, 13; head small, ucumlnate: pectoral lin finely burred 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
contlnuatlon of one of the bars on body; a black ring about tall at base of caudal, before which are 6 or 1 dark
bars, becoming progressively broader and fainter forward: lower parts of head with a conspicuous network of
dnrk streaks...........................................................................•............... 8ubligUl'iu8

bb. Dorsnl rays x, 12; head less slender: pectoral red; inky blotch on soft dorsal small or obsolete: dusky bars on body
distinct. . . . . . . . .. . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. dispaUTU8, 116

au. Third dorsal spine in adult male greatly elevated, reaohing past middleof soft dorsal, its length quite variable;
second anal spine as long as third, 2.83 in head; lower [uw prominent; glllrakers 10 to 12 below arch; pectoral
shorter than head; brownish lower parts with light and dark shades: fins clouded auriua

1", C, B, 1900-11
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116. Dules dispilurus (Giinther).

Head 2.4; depth 2.75; eye 4.2; snout 4.2; maxillary 2.3; mandible 1.9; interorbital 7; D. x, 12;
A. 1II, 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]. 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.

ecntropTi8tiB diBpit"r"8 Giurthcr, Proc. Zool. Soc. Lond., 1867, 99, 'I'rfnidud.
.l)tUe8dupiturltB, Jordan & Evermaun.T. c., 1219, 1896.

Genus 74. RYPTICUS euvier. The Soap-fishes.

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 Epinephelu«, 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 viltiforrn, 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, I, 5, inserted slightly before pectorals, the spine short and
strong. Vertebrse 10 +14= 24. Skeleton generally similar to that of Epinephelu»:

Species about 8, all from the seas of tropical America.

RYl'TICUS:

a. Dorsal spines 2 or 3 (rarely 4).
b. Preopercle with two spines only, lower scarcely the longer.
c. Opercular spines 3, ItU well developed.
d. Color not red, chiefly oltvuceous: dorsal fins distinctly connected by membrnnc.
c. Eye not longer than snout: pores ill luteral Iine 85 to 00 : saponacc1ts, 117

ee, I<;ye longer than snout: pores in lateral line 67: brownish, with blackish spot., alld <lots areniuus
cc. Opercular spines 2, small, uppermost the smaller coriaceus, 118

PROMICROPTERUS:

bb. Preoperele with 3 spines bistr-isp'inu8, 119
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117. Rypticus saponaceus (Bloch & Schneider). Soap-fish;

Head 3 to 8.38 in length; depth 2.6 to 3.25; D. 111, 28 to 25; A.16 or 17; scales 85 to 90 (pores).
Body comparatively deep, young 11101'13 slender; back elevated, snout rather pointed; lower jaw much
projecting; 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 COIllIl10n. The best known and most
widely distributed of the soap-fishes. Though not obtained by us in Porto Rico, we include it ou the
authority of Poey.

Jaboncillo, Parra, Dif. Plezas Hist, Nut., 51,1'1.~4, fig. 2, 1787,Havana.
AnlhiaBBaponaeeuB Bloch & Schneider, Syst. Ichth., 310,1801,Havana: after Parra.
RhyptiCUBmicropB Castlennu, Anim. Nouv. et Rares, 6,1855, Bahia: after Perea mlcrops Broussonet, II MS. nume,
RhypticuB saponarius, Poey, Fuuna Pucrto-Rlquofia, 322,1881; Stuhl , 1. c., 76 and 162,1883.
Ryptieu8 Baponaeeus, Jordan & Evcrmann, 1. c., 1232,1896.

FIG. 46.-Ryptieus blstrisplnu»,

118. Rypticus coriaceus (Cope). Black SO{(l':fM,.

Head 8.8; depth 3.5; eye 5; snout 5.8; maxillary 2.4; mandible 1.7; interorbital 11.5; scales 19
125-3:~; D. m-25; A. 15; pectoral 1.5 in head; ventral 2.8; caudal 1.3.

Body rather elongate, 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, more 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 specimens obtained, one 4.75 inches long, at Mayaguez, and one 5.5 inches long at Hucares,
This West Indian species has hitherto been known only from St. Martins and Jamaica.

Eleutheraetis eoriaeeus Cope, Trans. Amer. Philos, Soc, 1870,467,St. Martins.
RypticaB eoriaeeuB, Jordan & Evermann, 1. c., 1235,1896.

119. Rypticus bistrispinus (Mitchill) .

Head 3; depth 8.6; eye 4.5; snout 4.75; maxillary 2.1; mandible 1.8; interorbital 7; D. II, 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; 3 strong, distinct, preopercular spines,
nearly uniform in size, middle one sometimes slightly the largest; operele 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
distinct 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. piucdosu« Goode & Bean.

Botliamue bi8tri8pinu8 Mitehill, Amer. Month. Mag. and Crit. Rev., II, Feb., 1818,247,deep water in Bahama Straits.
Rhyptil;U8 maculatu8 Holbrook, Iehth. S. Carolina, ed. 1,39,1856, and ed, 2, 42,1860,Cape Romain, South Carolina.
RhyptiCU8 pituita8u8 Goode & Bean, Proc., U. S. N. M. 1879,341, Key West, Florida.
RyptiCU8 biBtri8pinu8, Jordan & Evermann, I. c., 1233,1896.

Family XLII. LOBOTID£. 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; vertehrm 24, 12 abdom
inal and 12 caudal, the fifth to eleventh with short but gradually lengthening parapophysos projecting
sideways and behind downward, and the twelfth with the parapophyses elongated, converging at
their extremities and fitting into a groove of the first luemal spine, the costiforous pits excavated
obliquely in thedeveloped parapophyses, and gradually ascending forward on the vertebrai, and finally
on the neurapophyses; the skull with its 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 Serramidee, but lacking
vomerine and palatine teeth, and with the fore part of the head very short. Its relations are decidedly
with the Serranidse and not with the Htemulidse, with which group, however, it agrees in the absence of
teeth on the palate.

Genus 76. LOBOTES Ouvier.

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
palatines; 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-b!adder present. Pyloric cseca 3. .

120. Lobotes surinamensis (Bloch). "Samet" i 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, I,

15; A. III, 11; pectoral I. 7; ventral 1.4; caudal 1.4; scales 5-48-15.
Resembling the serranoid genus Alphesu» 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; fins 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 reoorded from Key West, though 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 Seeo
and Catano.

Holoeenirus surinamensis Bloch, Ichth., pl. 243,1790,Surinam.
Bodianus triurus Mitchill, Trans. Lit. and Phil. soc., I, 1815,418,Powles Rook, New .Tersey.
Lobotes crate Cnvier & Valenciennes, Hist. Nat. Poiss., V,322, 1830,Pondicherry.
Lobctce farkluirii Cuvier & Valenciennes, Hist. Nat. Poiss., V, 324,1830,Malacca; all a drawing by Major Farkhar.
Lobotes somnoleutus Cuvier & Valenciennes, Hist. Nat. Poiss., V, 324,1830,Santo Domingo.
Lobotcs auctorum Gilnther, Cat., I, 338,1859,Cuba: Calcutta; China.
Lobotes eurinameueis, Poey, Fnuna Pnerto-Riq.,329,l&l1: Stahl, I. e., 77 and IG3,l8&1: Jordan & Evermann, I. c., 1235,1896.

FIG. 47.-Loboles surinamensis,

Family XLIII. PRIACANTHID£. 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 obliqne,
!ower jaw prominent. Villiform teeth on jaws, vomer, and palatines, none on tongue. Premax
lllaries 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, dose 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 barbele. Gill-membranes' separate, free from isthmus. Pseudobranohise very large, extending
along whole length of opercle. Postorbital part of head very short, operele small. Gills 4, a slit
behind the fourth. Gillrakers long. Branchiostegals 6. Lateral line continuous, not extending on
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caudal. Dorsal fin continuous, x, 9 to 15, spines depressible in a groove; anal rays III, 9 to 15, soft
part long, similar to soft dorsal, spines strong; ventrals very large, thoracic, I, 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 serrre, Air-bladder large. Pyloric
coocafew. Vertebroo in reduced number, 9 or 10 +13=22 or 23, first vertebne being very small or
absent; transverse process beginning on seventh (sixth) vertebra, last two precaudal bridged across;
ribs attached to transverse processes; epipleurals absent on last three precaudal vertebne. 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 depth not half its length; preopercle with a flat spine;
dorsal and anal each with 12 to 15 soft rays 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 with 9 to 11 soft rays r» PSEI}DOPRIACANTHUS

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
versely 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 III, 14; dorsal rays about x, 13.

Species rather numerous, in the tropical seas.

a. Preopereular spine obsolete or nearly so; depth about equal to length of head; dorsal unspotted; dorsal rays x, 14;
anal III, 15 arcnatus, 121

aa. Preopereular spine well developed; depth of body greater than length of head; dorsal spotted; dorsal rays x, 12 or
x, 13, anal III, 13 or 14 .oo oo oo .. oo oo oo.oo.oo oo .. oooo oo. cruentatu8,12:l

121. Priacanthus arenatus (Cuvier & Valenciennes) . " Taro"; "Comico"; Cataluja.

(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. III, 15, rarely 16; pectorall.9; ventrall.1; caudall.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
operc1e 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 dusky; 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. Plezas Hist. Nat., pl. 20,1787,Havana.
Priacanthus arenatus Cuvler & Valenciennes, Hlst, Nat. Poiss., Ill, 97, 1829, Brazil and Atlantic; Jordan & Evermann,

1.c., 1237,1896.
Priacasunue julgens Lowe, Trans. Zoo1.Soc. Lond., II,l839,174, Madeira.
Priacanthus catalufa Poey, Proc. Ae. Nat. Bel, Phlla.1863, 182,Havana.
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122. Priacanthus cruentatus (Lacepede). "Ojon"; Catalufa; "Ojudo"; Big-eye.

Head 3; depth 2.5; eye 2.6; snout 3.2; maxillary 2; mandible 1.6; interorbital 3.7; D. x, 13;
A. III, 14; pectoral 1.8; ventral 1.4; caudal 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 blotches
extending on sides to below lateral line; under parts rosy; vertical fins 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 common 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 ementatu8 Laeepede, Hist. Nat. Poiss., Ill. 52'2, 1800, Martiniquc.
Priacuniluu: eepcdumu« Dcsmarest, Premo Dee. lchthy., 9, pl. 1, 1823, Havana; Poey, Fuuna Puerto-Riquefia, 322, 1881

Stahl, I. C., 76 and 162, 1883.
Prlacomihue cruentatu8, Stahl, I. C., 76 and 162, 1883: Jordan & Evermann, 1. c., 1238, 1896.

Family XLIV LUTIANIDM. The Snappers.

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,
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 hone, for
most of its length slipping under edge of preorbital, which forms a more or less distinct sheath, its
form essentially as in the Serranidie; teeth various, unequal, and sharp, never incisor-like, some of
them sometimes molar; vomer and palatines usually with villiform teeth, these sometimes molar,
sometimes very small, sometimes wanting; lower pharyngeals separate; gills 4, a slit behind fourth;
pseudobranchire large; gillrakers moderate or long, slender: gill-membrancs 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 3 spines; ventral fins thoracic, the rays I, 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 creca few. Vertebrre
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 vertebrre without
parapophyses.

The Inuiamidu: 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 Serranida: on the one hand and to the Htemululte on the other.

HOPI.OPAGRINJE ;

a. Vomer with teeth.
b. Nostrils near together, placed just before eye, anterior not tubular; vomcrlne teeth vllllform, the patch /\. I!\. or

O·shltpcd; teeth in jaws all acute; .no incisors or molars.
C. Palatines with teeth; teeth in jaws strong, more or less unequal.

LUTIANINJE:

d. Interorbital area not flat nor. separated from occipital region, median and lateral crests procurrent on It, anc
frontal narrowed forward; dorsal fin continuous, spines not separated by n notch from soft rays.

e. Prefontals with nrtlcular facets arising from diverging V-shaped ridges; basl-sphenold with nn anterior loblform
extension; soft dorsal and anal sealy; dorsal spines 10 or 11 (in Ameriean spedes): tongue with teeth (at least
in adult examples).

f. Fronto-occipital crest ceasing anteriorly far from front of frontal; prefrontal with posterior aroas impressed, long,
and cribriform; no pterygoid teeth; caudal fin lunate or forked: gill rakers rather few, shortish.

g. Top of head naked: an oblique band of soales on each side of nape; partetal crest not confluent with Ironto-occtp
Ita] crest. either fading away anteriorly or ruujilng into ocular rim; preopcrcle with a shallow notch or
ernargtuation only•...•..••...•• _.••••.••..............•..•.•......•..... _ _" __ _ NE011UlNIB, 77
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ff. 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 1II, 9; pterygoid teeth present (in the adult) In
a narrow band; caudal'fin very deeply forked OCYURUS, 78

ee. Prefrontals with articular facets developed from slmplc tubercles and not V-shapcd; basi-sphcnoid not lobigerous;
canines small; soft rays of dorsal 10 or 11. .

i. Prefrontals with posterior areas cribriform; ptcrygoids 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; gillmkers numerous RHOMBOPLITES, 79

ii. Prefrontals with posterior areas solid and somewhat tumid; pterygoids, hyoid bone, and tongue toothless; dorsal
spines 10: soft dorsal and anal scaleless APSILUS

ETELINJE:
dd. Interorbital area flat, separated by II transverse line of demareatlon 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.
i. Dorsal tin 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 an III produced APRION

jj. Dorsal nearly or quite divided into two tins by a deep notch: eye very large; preorbital very narrow.
~. Frontals not cavernous, simply normally perforate; supraorbital margins crenate; prefrontals behind, with Iunnel

shaped foramina; head naked above and on snout; soft dorsal and anal naked: peritoneum and lining of gill-
cavity pale: caudal deeply forked; color crimson ETELIS,80

kk, Frontals cavernous (like those of Scironoids), with longitudinal, osseous bars, leaving interspaces in front of
transverse ridge and on each side near front; supraorbital margins smooth; prcfrontals behind with simple
foramina for olfactory nervJS; head scaly above and on jaws and snout; soft dorsal and anal scaly at base; peri
toneum and lining of gill-cllVity black; caudal lunate. Deep-water species, blackish-purple in color... VERILUS

DENTICINJE:
aa. Vomer and palatines toothless: one or both jaws with strong canines; no molars: preopercle entire; dorsal

continuous.
I. Dorsal spines 10: scales large, 50 in lateral line, those on cheek in 3 rows; month moderate, jaws subequal: tins

usually with tIIaments _ _...................•......................... NEMIPTERUS

Genus 77. NEOMlENIS 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 spines
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);
prefrontalswith articular facets arising from diverging V-shaped ridges; basisphenoid with an anterior
lobi form extension. Vertebrre 10+14= 24.

We follow Jordan & Evermann in separating the American pargos or snappers from the Old World
genus Eutianus on the following characters, distinctive so far as known; Parietal crest usually confluent
anteriorly with orbital rim, never joined anteriorly to Ironto-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 Lutianu«,

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.

(1. Soft dorsal uormally with 14 rays. rarely with 13.
b. Anal tin rounded, its middle rays less than half length of head: no black lateral spot.
c. Developed gfllrakers 7 to 9, usually with few rudiments, if unyrpreorbitnl dcep; eaudul lunato. Shallow-watcr

species, ollvaceous in color, more or less marked by erossbands when young, often with II blue streak ulong
preorbltal.

d. Vomerine teeth forming a A or A\shaped patch, backward prolongatton on median line very short or wanting;
scales above lateral line in oblique series, which are not throughont parallel with it; body comparatively
elongate, depth 3 to 3.5 in length. upper and lower canines very strong, lower considerably stronger than In
other species; mouth very large: vertical tins dusky, size very large.
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c. Maxillary 2.29 in head; preorbitnl4.75 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. III, 8; scales 7-50-12..... cyanopterus, 123

<lll. Vomerine teeth forming an anchor-shaped patch. with a distinct backward prolongation on median line; sceond
anal spine littlc, if any, shorter than third; nppcr cnnines strong, lowcr moderate 'or small.

J. Senlcs above laternlline arranged in series which nrc not throughout parallel with lateral line, being oblique and
Irregular, at least bclow second dorsal.

II. Body comparatively elongute, 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; peetornl short, not two-thirds lenqth of head; soft dorsal, anal, and
caudal blackish, tinged with wine-color, ulways becoming dusky in spirits _. _.. gl'i1lCUS. 124

1111. Body comparatively deep, depth about 2.51n length; snout long and pointed; mouth rnther 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.

h. Scales moderate, about 9innn oblique series from first dorsal to lateral line. about 55 vertical series above lateral
line between gill-opening und base of caudal; luteral llne with more than 45 pores; a whitish area below eye;
blue streak along suborbital region usually not dtsapoeartng with age; scnles8-56-15................•.. [oeu, 125

hl), Scales unusually large, 5 or 6 in an oblique series from first dorsal to lnternlline, about 45 vertical series above lateral
line between gill-opening and base of cnudal; lateral line with fewer than 40 pores; blue streak on suborbital
region not permanent; scales 6-44-13 __ __ _ _ _ apodu8, 126

cc. Developed glllrakcrs more numerous, about 10, with several rudimentsbefore them (in N. buccanella; not examined
in N. lutjanoidcs).

i, Caudal deeply forked; mouth small, maxillary reaching posterior nostrll; preoperele 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; n broad greenish stripe from operele to base of caudal. D. x,
14; A. III, 8 _ lutjanoides

ii, Caudal moderntely forked; mouth large, maxillnry reaching anterior edge of eye, 2.6 In head; preoperele serrate,
serrre strong on nngle; canines medium; vomerine teeth in an anehor-shupod patch; eye large; the base and
nxil of pectoral with a jet-black blotch; scales moderate, nbout 8 oblique series from the lateral line to Ilrst
dorsal spine, about 63 vertical rows above laternl line: second unal spine long, about 2.66 in head, Color
crimson; caudal peduncle and caudal fin lnrgely yel1ow; iris orange-red: no lateral blotch, Head 2.5; depth
2.8; D. x, 14; A. III, 8; scales 8-63-15 buccanclla

bb. Anal fin angulntcd,lts mcdian rays produced, longest in adult, at least half head: body rather robust; upper eantnes
rather long; lower small. Color more or less red, young with 11black lateral blotch.

,i. Scales nbovc Iateral 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.

k, Teeth on vomer in an anchor-shaped patch, with a median backward prolongation: IIngunl teeth well developed;
muxlllary renchlng edge of pupil, 2.5 In head; caudal edged with black,

I. Iris golden-yellow In lifc. Scales rather small, 9-72-10, about 50 pores in laternlline; body rather slender, depth 2.5
in length; second anal spine about 3.5 in head; gillrakers 9 below angle; eye large, 4.75 in head in adult;
preorbltal 5.75 in head. Color bright rose-red, with golden streaks _ _ "ilJUl/us,127

u. Iris rose-red. Scnles rather large,8-60-14; body robust, depth 2.6 in length; second anal spine about 4 in head:
gl1lrnkers nbout 8 below angle. Color rose-red, nearly uniform; size Iarge __ . _ aya, 128

kk, Teeth in vomer in n A·shnped patch, without distinct prolongation on median line; lingual teeth very few or none;
maxillary reaching edge of eye, 2.7 in head aualis,129

au. Soft dorsal with 12 rays (rarely 13); body oblong, the back not greatly elevated; upper euuines moderate, lower
small or obsolete; scales above lnternlline in very oblique series; anal fin low,its outline rounded.

Tn. Mouth moderate: maxillary 2.6 to 2.75 in head.
n. Caudal not deeply forked; gillrnkers ruther few (8 or 9 besides rudiments).
o, Peetorul short, 1.66 In head; teeth on vomer in an anchor-shaped patch. Color ollvaoeous, no black lateral blotch;

lowcr jaw included. Head 2.75: depth 3; D. x, 12; A. III, 8; scales 8-51~x. (Hybrid, gdscus + synug/'is f).
b/'(lchypterus

00. Peetoral long,more than two-thirds length of head; color ehiefiy red; n lnrge black lntoral blotch; lower jaw
slightly projecting.

p. Vomer with teeth in a A or It\ shaped patch, the prolongation on median line short.
'1. Eye large, 4.75 in head; bnck greatly elevated; pectoral long, 1.25 in hend mcgalophtltalmus,lSO

'l'l. Eye smuller, 5 ill heud ; back less elevated; pectoral shorter, 1.5 in head _ synag,.i••, 131
nn. Ouudul decply forked; glllrnkcrs rathor numerous, about 10 on lower pnrt of anterlor arch; tecth 011 vomer in an

anchor-shaped patch: body rather elongate, compressed; lower jaw projecting or not; eye small; scales small;
lnteral Ilne with about 50pores; anal spines graduated. Color reddish, with horizontal yellow streaks; no black
luteral blotch. Head 3; depth 8; D. x, 18; A.III, 9; scales 9-53-15 ambigltllS

mil/.. Mouth lnrge: maxfllury 2.4 in head; teeth on vomer in an anchor-shaped patch ................•.. 11lailOg011'i,132

123. Neomrenis cyanopterus (Cuvier & Valenciennes). Oubera"

Head 2.75; depth 3; eye rather small, 5.66 in head; D. x, 14; A. III, 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 middle 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 teeth on each side, largest little smaller than canines of upper jaw; a few 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 (/1',. -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 suboperele, 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 than 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; pectoral
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.

Mcsoprion. cuanopterus Cuvier & Valenciennes, Hist, Nat. Polss., II, 472,1828, Brazil.
, Meeoprion. pargn8 Cuvier & Valenciennes, Hlst, Nat. 1'0188., II, 473, 1828, Porto Rico.
Lntjann8 denuuus A. Dumertl, in Valliant & Boeourt, Miss. Sci. au Mex., 125, 1881,Bruztl.
Luijtmus jJargus, Poey, Fauna Puerto-Riqueiiu, 320, 1881.
Neouueni« epanoptcrus, Jordan & Evermann, I. c., 1254,1898.

124. Neomoonis griseus (Linnseus), Gray Snapper; Mangro1J(~ Snapper; Cabellerote; "Pargo Prieto."

(PLATE 17.)

Head 2.75; depth 2.87 to 3.25; D. x, 14; A. nr, 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 is a single Aeries 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 till 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 eye, 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. 75 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 Jower 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,
its 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;
bluesuborbltal streak quite distinct and continuoua; 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 Neonuenis 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. Its abundance 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
considerable 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 shallow
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 Porto 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.

Tnrdus pinnis brtmcliiallbus earens (mangrove snapper), Catesby, Hlst, Carolina, pl. 9, 1743,Baluunns,
Caballerote,Parra, Doser. DU. Piezas, Hist. Nat., pl. 25, fig. 1, 1787.Havunn.
Labrus griseus Llnnreus, Syst. Nat., ed, X, 283,1758, Buhamaa; after Oatesby,
Slmrlls tcirtuunulnu: Bloch, Ichthyol., p1.279,1791,Mnrtlniquo; on a drnwlng b)' Plumier.
Autldas eaballcrole Bloch & Schneider, Syst. Ichth, 310, 1801,Cubit; after Parra.
Bodianus vivanet Lacepcdc, Hlst, Nat. Poiss., IV, pl. 4, fig. 3,1803,Martinique; on a drawing lJ)' Plumler.
Mesoprion griseuB Cuvier & Valenciennes, Hist, Nat. Polss., II, 469,1828,Santo Domingo: not nfter Linureus.
Lobotes cmarginatus Baird & Girard, 9th Smith. Rept.1855, 332, Beesley Point, N. J.
LutjanuB slearns'i Goode & Bean, Proe, U. S.N. M.1878, 179,Pensacola, Fla.
Ncouueui« gl'iseuB,Jordan & Evermann, I. c., 1255,1898.

125. Neomrenis jocu (Bloch & Schneider). " Pargo Colorado t'; Dog Snapper; .JoC'/I,.

(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. III, 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
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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 villlform 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. Prcoperc1e with its posterior
margin slanting obliquely downward and forward, emargination very broad and shallow; preoperc1e
finely serrate above, teeth coarser at angle, which is not salient. Scales moderate, smaller than in
N. griJJe'Us or N. opodus, in nearly horizontal series below, and obliquely upward and backward above
lateral line; about 7 or 8 rows of scales on cheek; 1 row on interopercle, 1 on suboperc1e, 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 twice 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 ill" 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;
espeeiallyabove; broad whitish area from eye to angle of mouth, becoming rosy in spirits; an irregular
line of small round or oblong spots below the eye, from snout to angle of operc1e; 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 J:>right
coppery-red; base of each scale bright orange-yellow, this color more extensive than dark ground-color,
EO 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 fins 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
some resemblance to the gray snapper, but is not quite 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 'Vest 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, Doser. Dif. Piezas, Hist. Nat., I, pI. 25, fig. :.1, 1787, Cuba.
Anthiasjocu Bloch & Schneider, Syst. Ichth., 310, 1801, Cuba; after Purrn,
Mcsoprion lltura Cuvler & Valenciennes Hist, Nat. Polss., II, 467, 1828, Cayenne; St.1'homas.
NeomrenisjocU, Jordan & Evermann, 1. c., 1257, 1898.

126. Neomrenis apodus (Walbaum). "Parga Amarilla"; 8~lwalmaster; Caji.

(PLATE 19.)

Head 2.5; depth 2.83; eye" 4.33; snout 2.67; maxillary 2.67; interorbital 4.83: preorbital 4.83;
D. x, 14; A. III, 8; scales 5-42 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, its length
2.71 in head; eye moderate, 4.33 in head; interorbital space flattish or gently convex. 5.5 in head;
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mouth large, maxillary reaching front of orbit, 2.6 in head; upper jaw with a narrow band of viIliform
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, usuallyvery weakly emarginate, finely serrate above, almost entire at angle. Scales
large, decidedly larger than in N. [ocu; 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 operclc; 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, 2.75 in head; caudal not deeply forked, upper lobe longer,
1.5 length of middle rays, which are 2 in head; margin of anal well rounded, its middle rays twice
length of last, 2.3 in head, first ray reaching about to middle of last when fin is depressed; anal spines
strong, second longer than third, 3.33 in head; ventrals 2 in head; pectoral reaching to front of anal,
1.33 in head.

Color of young in lif:J: 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 caudal always yellow, of varying intensity, and
the edge of spinous dorsal orange, not dusky; the whitish area below eye, very constant in N. [ocu, is
wanting in N. apodu«. .

A specimen, 9 inches long, from Arroyo, had the following colors: Upper parts reddish or purplish
and brownish, with some yellow or brassy tints; lower sides and belly purplish-rosy; cheek pale-rosy;
top of head dark-rosy; lower jaw white; fins all rich orange or gamboge-yellow, a triangle at tip of
each 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. It is 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 is one 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 said to reach a weight of 7 or 8 pounds, though the average of those
caught on the reefs does not exceed 3 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.

t Perea marina piuni« brancldaUb'/ls carcns (Schoolmastcr), Catesby, Htst, Oarolinu, ete., tau. H, 1Na, Buhumus; tlgnro
very poor, the peetornl tins omitted.

CuxiIJ, Parra, Descr, Dlf, Plezas, Hlst, Nat., 1'1.8, Ilg.~, 1787, Havunn.
, Perc" upod" (" Forster, Cntal. of Anlm., MS., ~1," 1774; printcd 1&14), Walullum, Artedl Piscium, a51, 179'2. Buharnas;

based on the sehoolmaster of Catesby,
Sl'''''US caxis Bloch & Schneider. Iehthyol., 284, 1801, Huvunu: nfter I'nrrn.
Bodianus s/ria/'/ls Bloch & Schneider, svst, Ielrth., 335, 1'1. 65, 1801,Wcst Indlos; misprinted albostrlatu», p. ~a7; called

1l.Jascla/us on plate.
],uljanus acutlroetrt« Desmarest, Premo Dec. Ichthyol., 12, 1'1.3, 18~3, Cuba.
Me.oprion C1Jllodoll Cuvier & Valenciennes, Hist. Nnt. Polss., II, 405,1828, Murtlnlque; Santo Domingo.
Jfesop"ion linea Cuvler & Valenciennes, Hlst. Nat. 1'0188., II, 408, 1828,Cuba; Santo Domingo.
Mesoprion j/avcsccn. Cuvler & Valenciennes, Hlst. Nat. Polss., II, 472,1828, Martinique.
Neomre1iiB apodus, Jordan & Evermann, I. c., 1258,1898.
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127. Neomrenis aya(Bloch). Red Snapper; Pargo Colorado; Pargo Guachinango; Acara AlIa.

(PLAn: 20.)

Head 2.6; depth 2.6; D. x, 14; A. III, 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 soft 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 ungulate, middle rays reaching
nearly to base of caudal, 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 or 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
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"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. In Porto Rico it is called "parga colorado."

The red snapper is 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 Tracliurops crumcnopluhalmus.

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 to 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.

Aeara aya Marcgrave, Hist, Brasfl., 167, 168, 1648, Brazil.
Bodianue aya Bloch, Ichthyol., 22.7,1790, Brazil; after Murcgravc.
Bodianns "nbcr Bloch & Schneider, Syst, Iehthy., 330, 1801, Brazil; based Oil Marcgrave,
Mesoprion. campcclumue Poey, Memorlas, II, 149, 1860, Campechc,
Lutjamc« blaelfordi Goode & Bean, Proe, U. S. N. M. 1878, 176, Pensaeola.
Neonucuis aya, Jordan .&Evormann, I, c., 12&t,1898.

128. Neomoonis vivanus (Ouvier & Valenciennes). Pargo de to Alto; Silk Snapper,

Head 2.75; depth 3; D. x, 14; A. I1I,8; scales (7) 8-72-17,50 pores. Body rather slender, sub
elliptical, back not greatly elevated; profile very slightly convex from snout to nape, thence more
arched; snout ratherlong 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 is a 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 almost 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
spines 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 hehind, ninth ray
longest, 1.33 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,
When 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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Color in life: Bright rose-color, paler below, some narrow, undulating, light-golden streaks following
rows of scales above lateral line; iris always 'bright-yeIlow (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-yellow 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. It 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 is fastened the strong hand-line with which it is lowered and raised. The hooks are usually
baited with pieces of sardina (Opisthonema oglinurn) or muniama (Xyst;ema cinereurn). While the fish
are being raised 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.

MeBo]Jrlon 'l'iVanU8 envier & Valenciennes, Hist, Nat. Pniss.., II, 454,1828, Martinique.
Me.oprion projandniPocy, Mcmorias, II, 150,1860,Cuba.
Inuiauue torridus Cope, Trans, Am. Phllos. Soc. 1869,468, St. Kitts.
Luijanus IJrojnndu. Pocy, Fauna Pucrto-Riqucfia, 320,1881; Stahl, I. c., 76 uud 162,1883.
Neonuenis viuanus, Jordan & Evermann, 1.c., 1262,1898.

129. Neomoonis analis (Cuvier & Valenciennes) . .MuUon-jish; Purqo Criollo; Purqo; "SwlIla."

(PI.AT.: 21.)

Head 2.7; depth 2.U; eye 5.67; snout 2.25; maxillary 2.8; mandible 2.a; interorbital d.dx; preor
bital 3.5; D. x, 14; A. Ill, 8; scalea 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 spaee 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 iII 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 them
almost canine-like; tongue with a single very small patch of teeth on its middle, this wanting in young
examples; teeth onvomer 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. Preoperele with its posterior margin almost straight, slanting gently downward and
forward, notch broad and very' shallow; edge of preoperole rather coarsely serrate, most so at angle;
scales small, rows almost horizontal below lateral line, running backward and npward above; tubes of
lateral lines branched; about 7 rows of scales on cheek; 1 row on interoperele, 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 anal sealy. 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 hroader 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 snout below eye to upper edge of gill-opening; a narrow blue streak from eye to nostrils;
iris fiery red; pectoral, 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 rayon 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 description 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
wash; bases of scales brownish, 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 3 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, Mayaguez,
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 prr bably did not exceed 5 pounds. It is said to be the most important food-fish of
Havana, being arways abundant. Its flesh is fairly flavored, though not very delicate. but always
healthft'1. 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 is called "sarna" 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.

}'fc8oprion anali8 Cuvier & Valeneiennes, Hist. Nat. Polss., II, 452,1828, Santo Domingo.
MC8oprion sobra. Cuvier & Valeneiennes, IIIst. Nat. Polss., II, 453,1828, Martinique.
Mesoprionisodon. Cuvier & Valenciennes, Hist. Nat. Polss., IX, 443,1833, Santo Domingo.
MC8oprion r08aceu8 Poey, Ann. Lye. Nat. Hist. N. Y., IX, 1870, 317, Cuba.
Lufjanu8 analis, Poey, Fauna Puerto-Riqnefia, 330,1881; Stahl, I. c., 76 and 162, 1883.
Neomamisanalis, Jordan & Evermann, I. c., 1265, 1898.

130. Neomrenis 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;
:preorhita I 4.8; D. x, 12; A. III, 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,
narrowing behind; a narrow band of villiform teeth on upper jaw and 6 canines .in front, one of these
on each side much smaller than others; a row of moderately strong conic teeth in lower jaw; 10 gill
~akers 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 sealy; 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 equal to eye; caudal moderately forked, lobes equal, ].6 in head; pectoral
long, 1.25 in head, reaching origin of anal; ventrals about 2 in head.

F. C. B. 1900-12
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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 indistinct 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. synagr;"s; 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. synagri." but appears to differ in the larger eye, the greatly elevated
back, longer pectoral, and in coloration. In N. synagris the upper caudal lobe is usually the longer,
while in this species they are equal.

Type, No. 49531, U. S. N. M., 11.5 inches lorig, obtained at Puerto Real, Porto Rico, January 25,
1899, by Evermann & Marsh.

Fig. 48.-Neam:linis megalaphthalmas.

131. Neomrenis synagris (Linnreus). "Nanche,qo"; "lrfancheva"; "Rauuio'", 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 to"2.7; mandible 2 to 2.2;
interorbital 5 to 5.75;preorbital 4.5 to 5; D. x, 12; A. III, 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
villiform 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 5 +9, and usually no rudiments before them. Preopercle with its posterior margin
slanting downward and forward, the emargination broad and moderately deep; preopercle rather finely
serrate above, with coarser teeth at angle. Scales rather small, rows almost horizontal below lateral
line, above somewhat undulate, running upward aud backward; 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 sbort, 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 length of middle rays, which
are 2 in head; anal rather high, rounded ill 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 spine 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 above lateral line and below front of soft dorsal, always
present; series of stripes of deep golden-yellow along sides; 3 on head, upper Ironr 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 edged with red; caudal 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
pale-rosy, 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 Neonuenis 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 Boqueron, Fish Hawk station 6070 in Mayaguez Harbor in 220 Iathoms.i Ponce, Arroyo,
Hucares, Isabel Segunda, and Culebra,

Salpa purpureBeenB variegata (Lane Snapper) Catesby, Hlst, Nat. Carolina, pl. 17, 1743, Bahamas.
Spttrns syntt[Jris Linnrous, Syst. Nat., X, 280, 1758, Bahamas: after Catesby.
Spuru« uermicularis Bloch & Schneider, Syst. Ichth., 275, 1801, Murtirrique: 011 It drnwing by Plumier.
Luljanus aubrietiDesmarest, Premo Dec. Iehth., 17, pl. 2, 1823, Cuba,
MesopTion "ninotatuB Cnvier & Valenciennes, Hist, Nat. Polss., II, 449, 1828, Santo Domingo; Murtdnlque,
Neomxnis synagris, Jordan & Evermmm, 1. c., 1270, 1898.

132. Neomrenis mahogont-fCuvier & Valeneiennes). "Ojanco'": Mahogany Snapper.

Head 2.5; depth 3; eye 3.75; snout 2.8; maxillary 2.3; mandible Ul; interorbital 6; preorbital
6.5; D. x, 12; A. HI, 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 con vex; mouth large,
maxillary 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 comparatively 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 scaleaI row on interopercle, 1 on suboporcle, and 7 on opercle: temporal region
with a band of small scales, before and behind 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; margin of soft dorsal
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very gently convex, the first and lastrays 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 foJlowing 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.

Mesopriot: rnahogoni Cuvier & Valenciennes, Hist, Nat. Poiss., II, 447, 1828, Martinique.
}'fe8oprion ricarrli Cuvier & Valenciennes, Hist. Nat. Poiss., II, 447, 1828, Martinique.
Mesoprion. ojanco Poey, Memorias, II, 150, p1. 13, fig. 10, 1860, Cuba.
Luijanus ojanco, Poey, Fauna Puerto-Riquefia, 321, 1881; Stahl, 1. c., 76 and 162, 1883.
Neonuenie rnallOgoni,Jordan & Evermann, 1. c., 1272,1898.

Genus 78. OCYURUS Gill. Rabirubias.

This genus is allied to Neomtenis, from which it differs notably in the structure of the skull, espe
ciaJly 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, weJl-forked caudal fin, and the small head,
as well as an increased number of gillrakers and the presence (in the adult) of pterygoid teeth.

133. Ocyurus chrysurus (Bloch). "CoUrubia"; Rabirubia; Yellow-tail.

(PLATE 23.)

Head 3; depth 3; D. x, 13; A. III, 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 series 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 behind patch on vomer, this not
evident in young examples, 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 emarginats, 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 rays about 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 rosy 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 yellow; 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 is 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 spawning 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.
It was seen by us at most of the places visited, and specimens are in the collection from Mayaguez, San
A.ntonio Bridge, Puerto Real, Ensenada del Boqueron, Ponce, Arroyo, Hueares, Fajardo, Culebra, and
Isabel Segunda. Mr. Gray's collection from San Geronimo also contains several.

'I'his species attains a length of about 2 feet and a weight of 3 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.

Acam piiamba, Marcgrave, Hist. Brasll., 155, 1648, Brazil.
Rabirubia, Parra, Descr. Dif. Piezas, Hist. Nat., pl. 20, fig. 1, 1787, Cuba,
Spar1ts chrysurus Bloch, Ichthyoi., pI. 262, 1790, Brazil; after Marcgrave.
Antllias rabirubia Bloch & Schneider, Syst. Ichth., 309, 1801, Cuba: after Parra.
Sparus semituna Lacepede, Hist. Nat. Polss., IV, 141, 1803, Martinique; on a copy of It drawing by Plumier.
Mesoprion. aurovittatu8 Agassiz, Spix, Pisco Brasil., pI. 66, 1829, Brazil.
Ocpuru» "ijgcr8mrei Cope, Trans. Am. Phil. Soc. 1871,468, St. Kitts,
Ocuuru« Poey, Fauna Puerto-Riquefia, 321, 1881.
OCyuru8chry8urn8, Jordan & Evermann, I. o., 1275,1898.

Genus 79. RHOMBOPLITES Gill.

This genus is closely allied to Neonucnis, but cranial peculiarities and extension of villiform teeth
OVer pterygoid and hyoid bones well warrant generic separation. Form 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). Cagonde lo Alto.

Head 3; depth 3; eye 3.4; snout 3.9; maxillary 2.7; mandible 2.2; interorbital -4; prcorbitaI8.5;
D. XII, 11; A. III, 8; scales 8-68-16, about 50 pores. Body elongate,' irregularly elliptical, the back
not greatly elevated, highest at nape; profile regularly and strongly convex 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 villi form 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
as 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 (o-shupod) patch of teeth, forming
almost a right angle in front, with a broadly wedge-shaped backward prolongation on median line, 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 +21. Preopercle with posterior margin almost straight and vertical,
slightlyemarginate, 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 backward, 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 011 snbopercle, and 7 on opercle;
snout, preorbital, and jaws naked; top of head scaly to near middle of eye; soft dorsal and anal with
but few scales at base. Dorsal spines long and slender, fourth spine longest, 2.9 in head, length of.
spines thence gradually decreasing to twelfth spine, which is 3.33 in head; margin of soft dorsal truncate,
its rays of subequal length, 4.5 in head; last ray slightly shorter; caudal deeply forked, upper lobe
longer than lower, its length 1. 75 times middle rays, which are 2 ill head; upper lobe of caudal 1.25
in head; anal similar to soft dorsal, its rays 3.4 in head; second anal spine shorter than third, 5 ill
head; ventrals 2 in head; pectoral somewhat falcate, reaching opposite vent, 1.4 in head.

Color in life: 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 busc, rosy at extremity;
pectoral yellowish, ventrals rosy, caudal and iris vermilion; inside of mouth dus~y.

The bright colors grow faint or disappear in spirits.

FIG. 49.-RlwmbopUfcl; aurorubcns.

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,
was obtained in Porto Rico. The species reaches a length of a foot and is a good food-fish.

Centropristis aurorubens envier & Valenciennes, lIist. Nut. POiSR., lII, ~5, ]829, Bruzil; Martinique; Santo Domingo.
Mcsol'rion clegans Poey, Memorlus, II, 153, 1860, Cuba,
Aprion ariommus Jordun & Gilbert, Proe, U. S. N. M. 18&1, 142, Perisueolu.; young with pterygoid teeth undeveloped,
RlwmbojJlitcs aurorubcns, Jordan & Evermann, 1. c., 1277, 1898.

, Genus 80. ETELIS euvier & Valenciennes.

Body elongate, eovere~with large scales; eye very large; preorbital very narrow; mouth moderate,
lower jaw projecting; canines ill upper jaw only; no teeth on tongue or pterygoids; gill rakers long and
slender. Dorsal fin deeply notched, rather short, its spines 10 in number, its soft rays not sealy;
caudal very deeply forked; head naked above, skull with interorbital area flat, separated from occipital
area by a transverse line, limiting median and lateral crests also; frontals wide in front, not c:avernous,
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 misunderstood, but it belongs
in the Lutianidm and it has no special affinity with Anihias, Perea, or Serranus. Its liynonymy 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, as has been pointed out by
Gill and by Poey. Two American species are known.

a. Maxillary scaly; depth 3.5 or more in length , .. .. .. .. . .. .. . .. . .. . . .. . .. . .. .. . .. . . .. .. oculatus 135
00. Maxillary naked; depth less than 3 in length "" , aquilon~r-i8
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135. Etelis oculatus (Cnvior & Valenoiennea). "()achuclw.·

Head 3.5; depth 3.8; eye 3.4; snout 3.1; maxlllary z.L; mandible 1.7; interorbital 3.8; D. x,11;
A.III,8; pectoral 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
patches 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, fiat 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 3 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 oculatuB Cuvier & Valenciennes, Hist. Nat. Poi ss; , IT,200,1828,Mnrttnlque.
Etelis oculatuB, Jordan & Evermann, I. c., 1282,1898.

Family XLV. H£MULID£. The Grunters.

Body oblong, or more or less elevated, covered with moderate-sized, adherent scales, which are
more or less stronglyetenoid or almost cycloid; lateral line well developed, concurrent with back,
Usually not extending on caudal fin; head large, crests Oil skull usually largely developed; no suborbital
stay; mouth large or small, usually terminal, low, and horizontal; premaxillaries protractile, their
spines 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 eanines; IlO teeth on vomer, palatines, and
tongue; lower pharyngoals separate, with pointed teeth; gills 4, a large slit behind fourth; pseudo
branchim large; gillrakors moderate; gill-membranes separate, free from isthmus; preopercle serrate or
entire; opercle without spines; sides 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 fin similar
to soft dorsal, with 3 spines; ventral fins thoracic, rays I, 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 erecal; pylorie creca few; vertebras usually 10 -l- 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 vet'y close to the Luiianidsc on the one hand and to the Sparids: on
the other, while some of its members show affinities with some Scismido: and Serranidse.
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a. Chin with a central groove behind the symphysis of the lower jaw.
b. Mouth more or less wide. the jaws scarlet posteriorly in life; soft parts of vertical flns densely scaly to their margins.
c. Scales above lateral line arranged in very oblique series, not parallcl with the luterul Ilne.
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 supraoccipital crest in front.
j. Mouth moderate or large, its cleft more than one-third length of head; back more or less elevated; second anal spine

strong, notably longer than third , , ...•..... u ..... uuuu u.u. u ..... u. U"u uuuuuu .. u •. HlEMULON,81
if. Mouth small, its cleft less than one-third length of head; body rather elongate; second anal spine small; back and

sides with longitudinal yellow stripes; teeth weak: gillmkers rather few and small; snout very short, 2.00 in
head; frontal foramina separate and placed some distance in front of the, very low supraoccipital crest;
premaxfllury spine very short, 4.25 in headu u .. u u ... u ..... uuu .. uu_ .. UuUu ... u ....... BRACHYGENYS

ceo Dorsal spines 13; anal fin low; preorbital low; gillrakers in moderate or rather large numbers, 12 to 18 on lower
part of arch; lower [aw not projecting; mouth little oblique; body comparatively elongate, the depth 2.75 to
3.5 in length; body with longitudinal yellowish stripes; scales rather smu.Il ;' frontal fomminalongdivided slits

o in front of supraoccipital crest; size small u u ... u .. u u .. u .. u u .. U U U u ......... u u. u u' BATHYSTOMA,82
bb, Mouth more or less narrow, not scarlet within; soft fins naked or with scales on their basal parts.
g. Anal fin short, its rays III, 7, to III, 10; dorsal fin more or less emarginate, its spines rather' robust.
h. Body ovate. back elevated; depth greater than length of heud ; outer teeth of upper jaw enlarged: lips thick;

second anal spine strong; soft rays of dorsal and nnal scaly ut bnse.. u u u uUu ANlsoTlm~IUs,83
hit. Body oblong, depth usually less than length of head; lips not very thick; scales large, those above luterul lino in

series mostly para.llel with Iateral Ilne.
i. Preopercle very sharply serrate, serrte at angle much enlarged, those below angle turned 'forward; outer teeth in

both jaws considerably enlarged; soft rays of dorsal and anul more or less scaly; second anal spine enlarged.
CONODON,84

ii. Preoperele finely serrate, serrse at angle scarcely enlarged, those below not antrorse: teeth subequal, or outer in
upper jaw somewhat enlarged: gfllrakers very short and weak.

j. Soft part of dorsal and anal with series of small scales on membranes behind each my; 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 10; outer teeth of upper jaw slightly enlarged.

BRACHYDEUTERUS,85
jj. 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, the soft mys 11 to 14u u u u u u .. _ u. POMADASIS,80
gg. Anal fin long and low, its rays III, 10, to III, 13; dorsal fin low, usually not deeply emarginate; anal spines small;

preoperele finely serrate or entire; outer teeth of jaws slightly enlarged; gi llrakers moderate, rather slender.
k. Dorsal spines 12 or 13.
l, 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. u ... u ..... u ..... u. u ..... u .. uORTHOPRISTIS.

aa. Chin with pores, but with nocentral groove at symphysis: preoperele finely serrate.
m. Anterior profile concave above eye: snout gibbous; outer teeth in both jaws enlarged and blunt (appearance of

Anisotrcmusv; gillrakers small and slender; anal fin rather long, soft dorsal and anal scaleless..GENYATREMUS.

Genus 81. HlEMULON Ouvier. The Grunts.

Body oblong, usually 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 behir:;d
symphysis; 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 Htemulon, 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 Htemuloti the young have the snout proportionately much shorter, so that the maxillary,
although also much shorter in proportion, extends further back in comparison with the eye. 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 Htemulon. and Pomadasis. In a few species these markings persist during life.
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a. Scalcs below lateral line anteriorly not especially enlarged.
b, Scales above lateral line anteriorly not much enlarged.
c. 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 seale above with a median blackish spot, these forming

undulating lines (spots rarely obsolete in adult, obscure or wanting in young): muxfllary 2.5 to 2.75 in head.
c. Seales in a vertical row from first dorsal spine to lateral line, 7 or 8 (9 in oblique series).
J. Mouth rather small, maxillary scarcely reaching to front of eye; back elevated: preorbital very deep, its least

breadth 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.

y. Sides without dark bars; head unspotted; dorsal spines graduated: second anal spine, when depressed, reaching
beyond tip of Iast spine : album, 136

JJ. Mouth rather large, muxfllury reaching front of pupil; back little elevated; prcorbital rather narrow, its least width
5 in head; second nnal spine reaching tip of lust rlty; snout rather long and pointed, 2.33 in hend: back and
sides with 4 or 5 black longltudinul streaks, which disappear only in very old examples .... IIW",.ostomum,137

ce, Scules in a vertical row from first dorsal spine to Iutornl Iine, 5 or 6.
It. Series of scales from scapular scale extending backward to front of soft dorsal; snont rather long and pointed:

mouth small; maxfllnry 2.75 to 3 in head: pectoral fin long, throe-fourths length of head: black spots on sides
coalescing in continuous stripes __ _ _. _ _. _ _ bowt1'iemw, las

hh, Series of scales from scapular scale not extending further backward than the middlc of spinous dorsal: snout
shorter, not vcry acute: month larger, the muxillary about 2.5 in heud; prcmuxtllary processes about 3 in
head; dark spots on scales not coalescent.

i. Depth of body about 2.66 in length; pectoral fin short, less than two-thirds Icngth of head; scales above lateral line
sonrcely enlurged. Read 3; depth 2.66; scales G--5{}-14; D. XII, 17; A. III, 7 parra, 139

dd. Back and sides with distinct horizontal yellow stripes, fading but not disappearing in spirits; no black spots any-
where; maxillary 2.33 in head, reaching front of pupil cm'bonm'lmn,140

"c. Maxillury nearly or quite half length of head, reaching centcr of eye in adult; no black spots or stripes anywhere
in adult (except undcr angle of preopercle).

j. Buck and sides with continuous yellow stripes. which arc horizontal and do not everywhere follow the direction
of the rows of scales: ground-color bluish-gray; buck with a well-defined bluckish urea from first dorsal spine
to base of caudal, this color covering most of soft dorsal and middle of caudal lobes; body 'rather elongute;
snout moderate: second anal spine 2.75in head. Head 3 mclanurum

jj. Back and sides of head and body with eontfnuous blue stripes, horizontal and not everywhere following rows of
scales: ground-color bright-yellow; second anal spine 2.5 in head. Head 2.75 seiurus,141

lib. Seules above luteral line anteriorly much larger than other scales plumic,-i,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.. flavolincatum, 143

136. Hremulon album Cuvier & Valenciennes. "Vieja"; Jallao; jlargate-ji~h; jlargaret 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. XII, 16; A. III, 8; pectcirall.6; ventrall.8. Body comparatively deep, back elevated and
Compressed; anterior profile nearly straight, very slightly concave above eye; snout long and pointed;
lUaxillary reaching front of eye; lower jaw ineluded; teeth not large, those on sides of lower jaw more
numerous and weaker than in IL sciurU8 or H. plurnieri; 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 ollvaceous, 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;
lUouth orange within; lips and a faint blotch on each side of snout light yellow; a dusky shade under
edge of preopercle (much more distinct 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
is also present, disappearing with death.

Found from Florida Keys to Brazil; known from Key 'Vest, Bahamas, Havana, Jamaica, Porto,
Hico, and St. Thomas; specimens 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. It 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 ofits 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-plaee 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 is "Margat," "Market," or "Margarite."

Perea marina gihbosa (Margate-fish), Catesby, Nat. Hist. Carolinas, etc., 2, pl. 2, 1742,Bahamas.
Htemulon. albnm Cnvier & Valenciennes, Hist. Nat. Polss., V, 2<11, 1830, St. Thomas; Jordan & Evermauu, I. e., 1296,1898.

FIG. 51.-Il:cmnlon macrosiomum;

137. Hremulon macrostomum Gunther. GnJ,lI Grunt; Striped Grunt; "('oTocoro."

Head 2.75 te 2.8; depth 2.9; eye 4.33 to 5; snout 2.33; maxillary 2; interorbital 3.6; preorbital
about 5; D. XII, 16; A. III, 8; .scales 9-53-12; pectoral 1.4 in head; 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, maxillary reaching middle of pupil. Teeth moderate, outer row in upper
jaw and posterior teeth in both jaws considerably enlarged; preoperele finely serrate; gill rakers
moderate; scales moderate, those above lateral line not enlarged, theme below slightly enlarged on
anterior part of body; scales above arranged in very oblique series, those helowoblique 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-ail very with about nine dark Iongitudinal 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 usually indistinct, begins at eye, extends
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IHTOSS opercle, and finally disappears on middle of side; fifth extends from eye along middle of side,
erossing lateral line, where it is joined by third, then extending on caudal peduncle above lateral line
to base 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 inner 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,
hut are less distinct.

Found in the waters of southern Florida and West Indies; known from Clearwater Harbor, Key
West, Florida Keys, Indian River Inlet, Jamaica, S1. Thomas, and Porto Rico. Probably not cOIJllllon
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.

Htemulon macrosunna GUnther, Cat., I, 308,1859. Jnmnica.
Ilsemulon frcnubunduni Goode & Bean, l'roe. U. S. N. M. 1879,340, Clenrwatct Harbor, F'Ioridn.
Htemulon 1nacrostolWU1n, Jordan & Evermann, 1.c., 1296,1898.

138. HremuloiJ. bonariense Cuvier &Valeneiennes. "Ronco Prieto"; "Arrayado"; Black Grunt.

Head 2.8; depth 2.6; scales 5-44-10; D. XIl, 16; A. III, 8. Body oblong, compressed, the
back considerably elevated; head rather long; snout pointed, rather longer and sharper than in If.
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 II. parm, maxillary barely reaching front of eye, its
length 8 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 If. 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 seale 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
sealy as 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, 1.88 in head; ventrals 1.75.

Color in spirits, pearly-gray; center of each seale brownish-black, these coalescing and forming
very sharply defined continuous undulating stripes: about 16 of these between front of dorsal and front
of anal; sixth extending from scapular seale to last dorsal spine; base of caudal blackish; fins 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 specimensbeing obtained, both in San Juan market. It reaches the
length of a foot or less, and is of some value as a food-fish.

Htcmulon. canna Cnvier & valenctcnnos, Hist, Nut. Polss., V, 233,1830,Martlnlque; not of Agassiz, 1829.
Iliemulon. bonariensc Cuv. & vul., Hist, Nut, Poiss., V, 254, 1830, Buenos Ayres: .Iordan & Evermallll. I. e., 1297,1898
Htemuloti notaium. Pooy, Momorfus, II, 179, 1860, Cubit.
Htemulon. rcirocurren» l'oey, Repertorlo, If, 236,1868, Cuba.
Hnnnulon. coniinuuui Poey, Enulll.! 4(i, 1875, Cuba; POO~\ I~'o.U1Ht Puerto-Riquefln, 325, ]881; Stahl, 1. c. 77 n.nd lG:l, lHR3.

139. Hremulon parra (Desmarest). "Ar-rayarlo"; "Ronco"; SaUor's Choice.

Head 8; depth 8; eye 4.4; snout 2.4; interorbital 4; preorbital 4.8; D. XII, 17; A. Ill, 8; scales
C-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, ~rom

whieh point to origin of dorsal fin, it is gently and regularly arched; back from origin of dorsal to
('lIudal peduncle a uniform long eurve; ventral line of body from tip of lower jaw to anal fin nearly
straight; caudalpeduuele compressed, its narrowest width a in its least depth. Mouth moderate but
slightly oblique, gape 8 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;
no antrorse teeth. Interorbital space eonvex ; preopercle scarcely roughened, wholly without serra-
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tions; gill rakers short and not very stout, about 15 on lower arm of arch. Squamation very complete,
all soft fins densely and finely sealed; 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 series, those on anterior part of body
somewhat 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 'Vest Indies to Brazil; it is
recorded from the 'I'ortugas, Key 'Vest, Cards Sound, Marco, Lemon Bay, and Biscayne Bay in Florida,
and from Havana, Jamaica, Porto Rico, and Brazil. It is abundant about Key West. It collects into
schools in July and August, at which time it spawns on rocky bottom. It reaches a weight of 2 pounds,

FIG. 52.-lItemulon parra.

the average being about half. a pound, and is a valuable food-fish. The best fishing for this species is
in summer. The single specimen obtained in Porto Rico is from Puerto Heal, and is 10.5 inches long.
It is probably not uncommon at the west end of the island.

Diabasis parra Desmarest, Premo Dee. Iehth., 30, pI. 2, fig. 2, 1823, Havana,
Htcmuloti caudimacula Cuvier, Regne Animal, ed, 2, vol. 2, 170, 1829, Brazil; Havana.
Hsemulon. chromis Broussonet MS. in Cuvier & Valeneiennes, Hist. Nat. Poiss., V, 242, 1830, Jumaica.
Htemuloti acutum Poey, Memorias, II, 180, 1800, Cuba.
Hsemuuni serratum Poey, Memorias, II, 181, 1800, Cuba; Poey, Fauna Puerto-Riqueiia, 325, J.881; Stahl, J.c., 77 and lU3,1883.
Htemulon. albidum Poey, Memorlas, II, 181, 1860, Cuba.
Hsemulon parra, Jordan & Evermnnn, I. e., 1297, 1898.

140. Hremulon carbonarium Poey. Ronco Carbonero.

Head 3; depth 2.8; eye large, 3.66 in head; D. XII, 16; A. III, 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 pupil, its
length 2.5 in head; lower jaw rather included. Teeth strong, much as in H. 8ciuru8, 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; gill rakers small, 9+ 14. Scales moderate, those below lateral
line anteriorly moderately enlarged, their series nearly horizontal; series above lateral line very
oblique. Dorsal spines slender and high, the fourth 1.87 in head; longest soft rays 3.5; upper caudal
lobe 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 01 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;
yellowish 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 8 inches long in Mr. Gray's collection from San Geronimo; not seen by us in Porto Rico.

Hsemuion. carbonarium Poey, Memcrlus, II,176, 1860, Cuba; Jordan & Evermann, 1. c., 1800,1898.

FIG. 58.-IIxmulon 8ciurU8.

141. Hremulon sciurus (Shaw). "Ronco Amarillo"; BocaColorado; "Cachicata"; Yellow Grunt.

Head 2.66 to 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 3.5 to 4.33; preorbital 6; D. XII, 16; A. 1Il, 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 3 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



190 BULLETIN OF THE UNITED STATES FISH OOMMISSION.

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 outr-r 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 is 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 Ensenadu
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 a 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.

Aiuhia» formoeus Bloch, Ichth., pl. 323, 1790, Antilles: not Perea, formosa Linnreus, with which it hus been identified;
the latter is Dlplccirusn. formosum,

Sparu« sciurlts Shaw, General Zoology, IV, pI. 64, 1803, Antilles: based on the description and figure of Bloch.
Htemulon elegans Cuvier, Regno Animal, ed. 2, vol. 2, I7D, 1829; no description; bused OIl Bloch's figure.
f Diabasis obliquaius Bennett, Zool. Jonrn. London, V, 1835, 90, Jumuica.
f Htemulrni similis: Castelnau, Anim. NOli. et Rares, II, 18,55, Bahln.
Htcnudon lulcuin. Poey, Memorias, II, 174, 1860, Cuba; Poey, Fauna Puerto-Riqucnu, 325, 1881; Stnhl, 1. e., 77 uud 163,1&83.
Ihemulou snuliiliucatusn. Poey, Memorius, II, 178, 1860, Cuba; Stahl, I. e., 163, 1883.
Htemulon liiaue Haly, Ann. Nut. Hi,t., XV, 1875, 268, Aspinwall.
Hsemulon: sciurus, Jordan & Evermann, I. c., 1303, 1898.

Ji']G. fJ1.-]Ia.;ul/lllon pl'llntieri.

142. Hremulon plumieri (Lacepede).

"Cachicata"; "Boca Colorado"; Ronco Ronco; Ronco Ararc; 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 3.2 to 4;
preorbital5 to 5.8; D. XII, 15 or 16; A. III, 80r 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 gibbous 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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Posterior 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 spines stout, third to fifth longest, about 2.5 in head, longest soft
ray about 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 s'cales on pectorals and veutrals.

Color in life: General color light bluish, series of scales each with a small brown or brassy spot,
these forming narrow indistinct 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, separated 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 alao 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 Ran Juan,
Mayaguez, Puerto Real, Boqueron, 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. '

Guobi eoarabraBiliensibuB, Murcgrave, Hist, Brnsil., 103, 1048, Brazf].
Perea marina capite siriiu» (thc Grunt), Catesby, Hist, Carolina, pl. 0, 1743, Bahumns, etc.
Labrus plumieri Lacepede, Hist. Nat. Poiss., III, 480, 1'1.2, fig. 2, 1802, Murtrnique; all a eopy 01 lL druwmg by Plumier.
Hiemuton formosum. Cuvier, Regno Animul, cd. 2, II, 175, 1829, Martinique.
Hscmulot: arcuaturn Cuvier & Vulencienues, Hist, Nat. Poiss., IX, 481, 1833, Charleston, S. C.
Htemuuni arara Poey, Memorias, II, 177, 1800, Cubit.
Hsemuloti Bubarcuaf,um Pocy, Momorins, II, 419, 1800, Cuba: a specimen with blue bands on auterlor half of head only.
Htemulon piumieri, Jordan & Evermann, 1. e., 1304, 1898.

143. Hremulon flavolineatum (Desmarest). Ronco Condenado; French Grunt; Open-mouthed Grunt.

Head 2.8; depth 3; eye 3; snout 3; maxillary 2.5; interorbital 3.5; scales 7-50-11; D. XII, 14;
A. III, 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
running 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 with about 12 irregular brassy lines alternating with about same number of
"'\milar pale-bluish lines, upper brassy lines rather dark, middle ones brightest and broadest, the br?adest



192 BULLETIN OF' THE UNITED STATES FISH COMMISSION.

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, runs alongside of back from occiput to last rays of soft dorsal; yellow around eye;
yellow shades and streaks on cheek, not strongly marked as in II. sciurus and II. 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 II. 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 Oulebra.

This well-marked species reaches a length of a foot and is a good food-fish.

Diabasis jlavolineatu8 Desmarest, Premo Decade Ichth., 35, pI. 2, fig. I, 1823, Cuba.
Htemulon. heterodon Cuvier, Regno Animal, ed. 2, vol. 2, 176, 1829, Cuba.
Htemukm. xanthopterum Cuvier & Valeneiennes, Hist, Nat. Poiss., V, 254, 1830, Martinique.
Hremulonjlavolineatum, Jordan & Evermann, 1. e., 1306,1898.

FIG. 55.-BathYBtoma rimator.

Genus 82. BATHYSTOMA Scudder.

This genus differs from Hremulon in having 13 dorsal spines; body rather elongate; gillrakers
rather numerous, 12 to 18 on lower part of anterior arch; mouth moderate; scales small; frontal foramina
long, divided slits in front of supraoccipital crest, Jaws red within.

u. Mouth large, maxillary reuching middle of eye, its length about one-half hcad ; gillrakers rather short UHf! few;
scales moderate, 50 to 56 in lateral line; seeond anal spine scarcely larger or longer than third, 2.75 or more in
head.

b. Body oblong, back moderately elevated, depth 2.75 to 3 in length rimalor, 144
bb. Body subfusiform, baek little elevated, depth 3.33 to 3.5 in length aurolineatum
aa. Mouth rather small, maxillary not reaching to opposite middle of eye, its length not quite one-half head; gillrakcrs

numerous, rather long; scales small, about 70 in latcrul Ilncr-second anal spine notably longer and larger than
third: body more elongate than in other species, depth about 3.5 in length ~ striatum, 145

144. Bathystoma rimator (Jordan & Swain). Tom-tate; Red-month Orunt; Cmnor,

Head 2.8; depth 3; eye 4.2; snout 2.5; maxillary 2; mandible 2.2; interorbital B.7; preorbital8;
D. XUI, 15; A. IU, 8; peetoral1.5; ventral 2; scales 8-5G-12. Body elongate, back somewhat elevated,
anterior profile slightly eonvex; snout rather long, pointed; eye large; mouth large, maxillary reaching
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pupil; teeth not strong, outer series enlarged; scales rather small, in oblique series above lateral line,
horizontal below and slightly enlarged anteriorly. Dorsal spines slender, fourth 2.4 in head; second
anal spine equaling third in length, but much the stronger, B 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 blotch at base of caudal; fins
colorless, lower slightly yellowish. .

The range of this fish is from Cape Hatteras and Pensacola southward through the West Indies
to Trinidad. It is abundant about Charleston, S. C., where it is one of the most common food-fishes;
adults said to be uncommon about Pensacola and Key 'Vest, but at the latter place the young swarm
everywhere about the wharves and shores. It is as yet not known from Cuba, and does not seem to
beat 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.

Htemulon. rimator Jordan & Swain, Proc. U. S. N. M. 1884, 308, Charleston, Kcy west, and Peusaeolu.
lIafhyslO1na rlnuitor, Jordan & Evermann, I. e., 1308, 1898.

145. Bathystoma striatum (Liumeus). White Grunt.

Head 2.8; depth 3.3; eye 3; snout 3.28; maxillary 3.16; mandible 2.75; interorbital 3.8; preor
bital 8.3; scales 8-70-13; D. XII, 13, the longest spine about 2.2 in head; A. III, 7; pectoral 1.5 in
head; ventraIs 1.75; caudal 1.5. Body elongate, 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 fins densely scaled; spines slender and weak.:

Color in alcohol: Pearly-gray, with 5 or 6 continuous brownish streaks (probably golden in life),
1 on median line from tip of snout to origin of dorsal, 1 diverging from snout and passing above
eye 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..to base of caudal;
another crosses operele and base of pectoral.

This fish is known from the Bermudas, KeY''Vest, 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.

I'erea 8tTlal't Linmeus, Syst.NaL, cd, X, 233, 1758, North America.
(halnrn-islc8 trtotuaua Bloch & Sehncidcr, Syst, Ichth., 188, IHOl, Braxll ; OIl the description of Mtu·\,:gl'l\V~.

SerTan"8 ('apeuna Lichtenstein, Abhundl. Berltn Akud. 1821, 288, Brnzil; on the description of Murcgrave.
Ifwmu,lun qiwdl'llincalmn envier & Vulunclennes, Hh·;l. Nut. roiss., V, ~38, 1'1.120, 1830, Santu Domingo.
Hrem,,!ou f]ltinqnctincallt1lt Poey, Memorlus, 11, 419, 1860, Cuba,
BalllY810ma striauun, Jordan & Evermunn, 1. e., 1310, 1898.

Genus 83. ANISOTREMUS Gill.

Body ovate, short, deep, and compressed: mouth rather small with thick lips, maxillary rather'
Short; inside 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
ItI~d anal-scaly at base, anal spines strong; caudal mostly lunate; scales large; lower pharyngeals broad,
Wlt.h coarse, blunt teeth.

This genus, which is closely related toHmnulon, 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. All of the
sl>edes undergo oonsiderable change in form with age. Tile YOllng uro marked with two 01' three
],laekisll, lengthwise st.ripcs. These disappear with age, quickest ill the brightly eo[ore,1 species, but
\lersi8t a long time in speeies like A. bilinealu» and A. interruptus, which agree in coloration with
/[1l'lIlulon parr« and related species.

F. C. B. 1000-13
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a, SClllcs above laternl line arranged in oblique series which arc not parallel with it.
b. Soules comparatively large, less than nine In II vertical series between first dorsal spine and Iaterul Hne; coloration

olivaceous, adult nearly pluin , )'OI111g with two or more dusky Iateral stripes which disappear with age; fins
blackish,

e. Scales 5 or 6-52-15 (lateral line with 49 pores); scnles ahove Iaterul line on anterior part of body more or less
enlarged, especially in adult.

fl. Senles above laterul Iine not much cnlurgcd, about 9 In an oblique series from first dorsal spine to luteral line;
profile of head anteriorly rounded surinamensis, HI;

"c. Seales 7 or 8--4C>-15 (lntentlliue witb 54 pores); scales above luteral Hne anteriorly not especinlly en larged... Meow,'
bb. Scales ruther smull, more than 9 In II vertical series between first dorsal spine and lateral line.

e. Body not striped longitudinally with yellow or blue; preorbital narrow; glllrakers x +13.
j. Anterior part of body with a black vertical bar,
(I. Body with 2 lengthwise bands; humeral bar brownish; a dark caudal spot, and a spot on the back of the euudul

peduncle _ _ _ _ spteniaiu«
cc. Body with Iongitudtnul stripes of blue or yellow or both; young with a black blotch at base of caudal; preorbital

broad; gi llrakers x + Hi.
h. 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 II series of horizontal stripes alternately-yellow and blue; pectoral
longer than head; second anal and fourth dorsal spines neurly equal.

i. Blue stripes on side as broad ns II scale, euch more than two-thirds width of golden-yellow interspaees and each
very faintly edged with darker: vertical bands on head und shoulder jet-black _.. virgfnfcuB, 147

hli, Anterior part of body wlthont 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 anIII spines equal in length; the body a little more oblong than In
surinamensis _ _ _ Bel'1'ula

1<'10. 5G.-Anfsotrcmus surinamenBfB.

146. Anisotremus surinamensis (Bloch). Pompon.

Head 3.14; depth 2.2; eye 4.5; snout 2.6; maxillary 3; D. XII, 16; A. 1Il, 8 or 9; scales 5-50-13.
Bo~y 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 space
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, it" least depth equal to snout; teeth in sovoral hands, outer enlarged and eaniue-like
Fourth dorsal spine strongest and longest, its length 2.2 in head; soft dorsal as well as anal, peotoral,
ventrals, and caudal densely covered with minute scules: 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 iu a scaly
eheath; pectoral long and falcate, nearly reaching tip of ventrals, 1.2 in head; ventral shorter, 1.2 in
pectoral; 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
I:!mall 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, 18+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
luarked; owing to the irregular arrangement of scales 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 is from the Indian River, Florida, and the 'I'ortugas to Brazil;

it is known from Surinam, Martinique, Porto Rico, Jamaica, and Cuba. It attains a 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.

LUfjanuB surinameneu Bloch, Iehth., pI. 253,1791,Surinam.
Holocenirus Uibbosus Lacepede, Hist. Nat. Poiss., IV, 344,1803,Snrinam.
l'riBlipomn biUneatU?nCuvler & Valenciennes, Hist. Nat. Polss., V, 271,1830,Martlnlquc.
1'I'isiipoma mclanopterumiCuvicr & Valenciennes, Hlst. Nat. Poiss., V, 273,1BaO, Brazil.
Hiemulon. obtusum Poey, Memorias, II, 182,1860,Havana.
Ilemulon labridusn Poey, Memorins, II,419, 1861,Cuba,
AnisotremuB surinameneis, Jordan & Evermann, I. e., 1318,1898.

FIG. 57.-AniBotrermUi vil·ginieuB.

147. Anisotremus virginicus (Linneeus}. "Sisi"; Catalineta; Pork-fish.

Head a to 3.2; depth 2 to 2.25; eye 3.75 to 4; snout 2.75; maxillary 3.25 to 3.5; interorbital 3;
preorbital 4; scales ]3-57 to (lO-16; D. XII, 16; A. 111, !l; pectoral a little longer than head; ventral 1.5;
caUdal lobe 1.2. Body ovate, back greatly elevated, anterior profile very steep, slightly convex along
snout and over eye, very much arched on nape; highest point of body at origin of dorsal fin; month
small, little oblique, maxillary extending to anterior edge of orbit; jaws subequal: outer row of teeth
enlarged; gillrakers ]] +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; caudal well
forked, lobes subequal; vcntrals just reaching vent; pectoral long, somewhat falcate, reaching origin
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of anal. Seales 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
.silvery, the upper 3 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
yellow, spinous dorsal, pectoral, and ventral dusted with brownish; sealy 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, Key 'Vest,
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 ehannel about the shoals, and is then eaught in greatest numbers. About a
month after the spawning season immense numbers of young are seen on the shoals. It reaches a length
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
"sisi" by the fishermen. It is regarded as a good food-fish.

Guatucupajuba, Marcgravc, Hist. Bmsll., 148, 1648, Brazil.
Acara pinima, Marcgrave, Hist. Brasil., 152, 1648, Brazil.
Sparu« virginicu8 Linnrous, Syst. Nat., X, 281, 1758, South America.
Spm'us vitlalus Bloch, Ichth., taf. 263, fig. 2, 1791, Brazil: after Acara pinima of Maregrave,
Perca juba Bloch, Ichth., tal. 308, fig. 2, 1791, Brazil; after Guaiucupa juba of Marcgrave.
Grammisles mauritii Bloch & Schneider, Syst. Iehth., 185, 1801, Brazil; after Sparus villalus Bloch.
, Prisiipoma calhal'inre Cuvicr & Valenciennes, Hist. Nat. POiS8., V, 269, 1830, St. Catharine Island, Brazil.
Pristipoma rodo Cuvier & Valenciennes, Hist, Nat. POiS8., V, 274, 1830, Brazil, Martinique, Porto Rico, and Santo Domingo.
PJ~i8UpOmaaeara piuima, Castlenau, Anim. Nouv. ou Rares, 8, 1856, Brazil.
Auisotremus »irqiuicu«, Poey, Fauna Puerto-Riqueila, 324, 1881; Jordan & Evermann, I. e., 1322, 1898..

Genus 84. CONODON Cuvier '" Valenciennes.

This genus is dose 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, serree at angle enlarged, those
before angle turned forward. Body oblong; solt-raya of dorsal and anal more or less sealy; second
anal spine large. Of the two species of this genus only one occurs in Porto Rico.

148. Conodon nobilis (Linnseus). "Bureteado."

Head 3.25; depth 3.25; eye 4.1; snout 3.4; maxillary 2.8; mandible 2.25; interorbital 5.1; preor
bitaI5.3; D. XI-I, 13; A. III, 7; pectoral 1.4; ventrall.5; eaudal1.4; 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, 'Vest 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 a
length of about a foot, hut our examples range from 2.75 to 4.5 inches.

PI:l lrfJ'nobl lis IAnJl1Ells,'SYsLNat, ed. XI ]91, J7flS, Nort.h AmerIca.
Schena plumieri Bloch, Iehthyol., VI, (iG, tnf', aOt), 17Hl, Martiutquo.
,Sdli!Ult.('Ol'fJ Bloch, 1.e., pl, :-307, JIg.::!, 1791, Brnztl: urter OJl'O COl'O MUl'cgrnve.
(Xnuulou. aniilluuu« Cuvier & Vnlenclennes, Hlst, Nut. Poiss, VI If)(;, 1830, Jumalea.
Pl'istipollla coro, Poey, Fuunu Puerto-Riquefia, 324, 1881; Stahl, I. e., 77 and 163, 1883.
conoao« llobi/is, Jordan & Evermann, I. c., 1324, 1898.
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Genus 85. BRACHYDEUTERUS Gill. The Burritos.
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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
essentially as in Pomadasis, fins 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. XII, 15; A. III, 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 npper 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 t.o or slightly less than longest spine;
pedoral 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, slightly filamentous, the ot.her rays much branched;
second and third anal spines about equal, 3 to 3.75 in head, relatively larger in smaller specimens, second
~touter; 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 alcohol: Dark olive above, lower sides more or less silvery, larger specimens much the
lighter, a dark line along each row of scales below lateral line, these rather indistinct ill larger specimens:
sl'ales above lateral line with dark centers, these not forming distinct 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 distinctly
Silvery, some of the smaller heavily washed with olive and having scapular blotch more developed.

Our specimens differ from Stcindachner's description in having a rather shorter maxillary, not
reaching eye, narrower preorbital, and a blotch on scapular region. They are, however, probably not
spedfically 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, Mayagucz, Arroyo, Hucares, and Isabel
Segunda. It reaches a length of about a foot, and is a good pan-fish.

Htemulrn; corninmformc Stcindachncr, Ieht.h, Notizcn, VII, lG, 18GB, santos, Braail.
lIm(~ltll<leu.tel'lIscOl'l'inll'!ol'mis, Jordan & Evormnnn, I. c., 1320,1898.

Genus 86. POMADASIS Lacepllde. The Burros.

Body oblong, somewhat compressed, back not much elevated; mouth rather small, terminal, low, .
lips thin; rnuxillary usually 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;
eheek and opercles sealy; the preoperc1e rather distinctly serrate, serrrc below not turned forward;
sUprascapular serrate; scales large, those above lateral line in series parallel with it: no small scales
at base of the others; soft. dorsal and anal fins naked, or with very few scalesat the base; dorsal fin
e\l1ar~inate, 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 Afriea and about the Cape Verde Islands, but so far as known
110ne enters European waters. Only th rer- (If the eight American species are known from Port.o Rico.
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a. Dorsal spines XII; preorbital broad.
b. Seales small, f>5 In a tongltudinul series; body elongate; maxillary extending n little !JeyOlHI front of eye; unal

spines strong, second three-fourths depth of body. Color, nearly plain; silvery below 1)1'Oduclu8,15U
au. Dorsal spines XIlI; preorbital narrow,

c. Body moderately elongate, depth 2.66 to 3 ill length __ _ crocro, 151
ce. Body very long and low, compressed, buck little elevated, depth about 3.6 ill length mmo8u8,152

150. Pomadasis productus (Poey ).

Head 4 in total length with caudal: depth 4.88; eye 4; D. XII, 12; A. Ill, 7; scales 65. Body
elongate, maxillary extending a little beyond front of eye; anal spines strong, second three-fourths depth
of body. Color, nearly plain; silvery below. (Poey.)

Apparently closely allied to 1'. iJayrmu.q and differing from P. ra.m08U8, if the descriptions can be
trusted, in having but 12 dorsal splnes. Recorded from Cuba and Porto Rico by Poey; not sean hy us.

Prislipoma l)}'o(]nclum Poey, Mcmorins, II, ISH, 1860, Havnnn: Poey, Faunu Puorto-Riquefiu, 32-1, 18Rl.
Ponuulaeis productus, Jordan &: Evcrmn,nn, 1. c., 1332, 1898.

151. Pomadasis crocro (Cuvier& Valenciennes). "V'ie-jo."

Head 3; depth 2.66 to 3.5; eye 3.5 to 5;D. XIII, 11 or 12; A. III, 6 or 7; scales 6-54-16; proorbital
4 to 8; snout 2.8 to 8.66; maxillary 8 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 spine very strong
and long, reaching past tips of all rays; pectoral short, caudal elightly 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.

'Vest Indies, from Cuba to Brazil; generally common 011 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.

Pl'lxUpOlna, crocro envier & Vulcncionnes, Hist. Nat. POiHH'l V, 2G4, 1830, Murtinlquc.
Pdxtipmna cultriferuni Poey, Mcmortns, IT, 185, UWO, Hnvanu: Pooy, Fnuna Puerto-Riqueflu., :t.J.4, 1881; ')oSLO-hl, 1. o. 77

and ](;3, 1883.
Ponuulusi« r.nwl'o, Jordan & Evcrmunl1, 1. e., 1338, 18UB.

152. Pomadasis ramosus (Pocy). '<Ronca Blanco."

Head 8.15; depth 3.7; eye 4; snout 3.1; maxillary 2.7; mandible 2.25; iuterorbitaI4.4; preorbital
6.6; D. XIII, 12; A. III, 7; pectoral 1.7; ventral 1.7; caudal 1.4; scales 6-57-13. Body long and low,
baek 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 scales, that of soft dorsal low; caudal lunate;
lateral line nearly straight save under soft dorsal.

Color in life: Silvery, bluish on baek, 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 speoimens, about 10 inches long, one from
San Juan market, the other from the Rio Loiza near Caguas, 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 eharacteristie of the family.
Though not large, it is nevertheless a good food-fish and is highly valued.

I'l'istipoma mmosnm Pocy, Memorlas, II, 18f>, 1860,Cojimar River, Havuna, CUba.
Pouuulasis ramo~u8, Jordan & Evermo.nn, 1.e., 1334,1898.
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Family XLVI. SPARIDA~. The Porgies.

Body oblong, or more or less elevated, covered with rather large, adherent scales, which are
never truly ctenoid. Lateral line well developed, concurrent with back, not extending on caudal flu.
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
articnlation, without supplemental bone, for most of its length slipping under edge of the preorbitul,
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 01'

palatines; posterior nostril largest, usually more or less oblong or slit-like; lower pharyngeals separate:
gills 4, a large slit behind the fourth; pseudobrauchim large; gillrakers moderate; gill-membranes
separate, free from the isthmus; preopercle entire or serrulate; opercle without. spines; sides of head
Usually scaly; dorsal fin single, continuous, or deeply notched, spines usually strong, depressible in a
groove; spines heteracanthous, that is, alternating, the one stronger on the right side, the other on
the left, 10 to 13 in number; anal lin rather short, similar to soft dorsal, and with 3 spines; ventral
fins thoracic, rays I, 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; pyloric creca few; vertebra, usually
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.

ft. 'l'eeth in front DC jaws conical or incisor-like, not molar: dorsal fin continuous; posterior nostril oblong; preopert-lo
cntlrc.

b. Second interbremal bone enlarged, hollowed untcrlorly, or pen-shaped, receiving the posterror end of nir-bludder
in its unterlor groove: posterior nostril slit-like.

e. Front teeth narrow, compressed, forming lunoeolate incisors: first spiue-bearlng interneural with au antrorse
spine; temporal crest obsolete; luteral crest nowhere coalesclng with supraoccipital crest: interorbital area
ftattlsh, with two low ridges: It smull Ioramen in each of these above front of pupil; interorbital area much
contracted anterlorly: It strongly projecting prefrontal process, which makes lin ueute angle with supraorbital.

d. Frontal bones partly porous lind gibbous; antrorse dorsal spine attached directly to Interneural: third dorsal
spine vcry long, longer than the hend OTUYNTlm

flfI. Frnntal bones not gibbous nor porous; antrorse dorsal spine uttuehed to Intorncural by n long' process or spur:
third dorsal spine about half head STENOTOMUS

('1'. Front teeth conical or canlne-llke: first spine-bearing Interneural without antrorse spine; temporal crest very thin
und high, joining lateral crest which forms part of rnurgiu of orbit above middle of eye, both crests coalescing
with supruocctpltal in cavernous anterior part of interorbital urea: Interorbltul areu somewhat eoutracted
anteriorly; prefrontal process very strong, mukiug an obtuse angle with supruorbttal , this process forming It

conspicuous knob above the long posterior nostril. CALAMUS, 87
bl,. second Interhremal spine normal, not" pen-shaped."

e. Front teeth conic, not compressed; no incisors: oeclpitul crest coalosccnt with temporal crests: no antrorse spine
on first Interneural: dorsal spines usually 11 to 13.

j. Anterior teeth in both jaws strong. decidedly cnntno-Itkc: body more or less deep lind compressed PAnuus
ceo Front teeth incisor-ltke; no ennlnes.
fl. Iuolsors broad; molars in 2 to 4 series in each jaw.
h, First ~pinc·bcaringInterneural with au antrorse spine in front.
I. supmocctpltal and temporal crest."! nowhere coalescent, interorbital area not swollen: frontul bone in interorbital

urea thin, concave in transverse section; ternporal crest low, sepurated Irom supraoccipital crest br u flnttish
urea which extends Iorward on ouch side of supruoocipital crest and to groove of premaxfllary spines. Incisors
oonsplouonsly notched LAGODON

ii, Bupruocclpltal and temporal crests eoaleseeut unteriorly, both disappeuring in the gibbous Interorbttal urea:
frontal bone between eyes transversely convex and more or Iess honeycombed: temporal crest separated from
occipital crost by un exouvuted area bounded anteriorly by Iaterul crest, which merges into supruoccipttul
above eye, Incisors entire or with It shallow notch AUCHOSAIIGUS,88

lih, Flr!lt spine-bearing Intemeural without antrorse spine ubove: skull cssentfully us in AI'c1IOS<ll'gU8, frontal bone
1Il0~C cavernous J)IPUlDIlS

Genus 87. CALAMUS Swainson. 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 small;
pectoral rather long. Second interhremal bone enlarged, hollowed anteriorly, 01' pen-shaped, receiving
Posterior end of air-bladder iiI its anterior groove; first spine-bearing interneural without antrorse spine;
temporal· crest very thin and high, joining' latoral 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 interluemal. This genus eont~ins

numerous very closely related species, all American and all valued as food-fishes.

CALAMUS:

fl. Spllles eompnrnt.ively small, R or 9-54 to 58-18 or ]9; nbout (;vertlcul rOWf4 of sen les 011 base of preoperclc, with
noout J2 sf'ales entering into Jormntlon of lower lHHI'gin; Mpmde~ of lnrgo sizo, with preorbtta l der-p, l'entornl
fin long. und outer teeth strong.

b. llody very deep. back olevnted, depth in adult half length to hnse of cnudul: outer teeth about :~=:~ in number,

outer one on ouch side in one or both jnws sometimes enlarged, enntno-llko: somctfmes directed Iorwurds,
especially in adult. .

c. Preorbital with retleulations of bluish ground-color around bronze spots; canines of upper jllw usually vertlcul,
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 preorhital
less than hlrU head . calamus, 153

cr. Preorbltn l region, snout, cheek, and opereles brassy, crossed by horizontal, wavy, non-retloulnt ing lines of violet
blue, brightest on preorbltal und snout; It sky-blue blotch behind eye over opcrole, extending 11short distunee
on body: outer ermines of upper jaw dirceted horizontally forward, except in "err young, these teeth longer
than in O. calamus; anterlor protile nearly strnight and very steep to nnpc, then strongly convex,

d. Eye about 4 in head; side with dark erossbunda; blue lines on preorbital reticnhliing; iris durk , J!l'or;d",,"
dd. ~:ye larger, about 3.li: side with bluish lougttudinul lines; blue lines on preorbitul not retlculatlng'; iris yellow.

ken(/aUi,l!)-l
bb. Body more elongate, depth 2.17 to 2.75 in length.
c. Upper [uw with n strong antrorse canine on ouch side, lLS in C. proridcne, preorbital w i t.h blue, wavy stripes;

preorbltal deep; dorsal high; pcetoral rcnching front of unal: eheek with blue flexuous lines, unnstomoslng
and forming rlvulutions: spinous dorsal edged with blnck 1",,,,wlul"

ee. Upper juw without antrorse canines, anterior teeth HlrOng,~,one on euoh 1'1<10 of upper [uw more Of less enlarged;

body rather oblong, snout long and pointed, antertor profile forming It nearly even curve 10 front of dorsal.
Color dull-brassy with little blue; a faint uluo stripe below eye; preorbltal dul l-coppery, usuurly pluin,
sometimes fllintJr veinecl with bluisb. Young, as in other species, with dark erossbands • _•.... _. IJajonru/o,155

GRAMMATEUS:
aa.. Seales comparatively large, (;or 7-45 to 52-13 or 14; about [) vertical rows of scales ou·hnsc of preoperclc, with u.lJOut

9 scales entering into the formation of lower margin; no antrorse ounlnes.
j. Pectoral fin long, about 3 in body.
II. Reales of moderate size, 50 to 52 In the laterl1111ne. llody very ,le,'p.l.l1e lnlllk devlllell, Ilepth "bon I.2.2 to buse of

caudal: longest dorsal spine nbout half head,

II, Canines ~oderu.te,about 8;~O; preorbital broad, its least width about 2.2f) in head. Body moderntoly compressed,

rather elongate, buck only moderately elevated, untorlor profile eonvex 10 eye, thence straight to point of snout.
Color smutty-silvery, with dark crossbands; blotches OJI tins; no blnck uxlllury spot teucosteu.•

fill. Seilles large, about 46 (46 to 48) in Into fill line; body ruther elongate, depth about 2.25 in body; longest. Ilorsnl spine
about 2.5 in head.

i, Canine amalf , about f-B-; eye lurgc, 3 in head; dorsal spines xr; proorbltal narrow, about equal to eye. Dorsal out

line forming a eompnrativcly regular arch, bnek being elevated, nntorior prolile steep and nenrly stralgnt.
Color,plnmbeous-gfllY, with 11 blue spot on eaoh scale, prcorhltal with blue streuks; a blue strellk below esc:
n.blue poln t In nxfl maerops

if. Pectoral fin short, about 3.0 In body.
.1. Dor/oULJ outline forming t1 comparntlvcly regular arch, n.ntcrior promo Irom snout to base of spinous dnrHiLl evenly

convex: buck elevated, depth in adult nbout 2.17 in length; «nnlnes xuboqun.l, lif; preorbltal not ypry deep;

llecloral shortish. Color, dull silvery, with peflrly SpotH on scales o[ back: preorbit"l blUish. plain, or with
pearly murking•• without blue stripes; n fniut pnle strel,k helow eye; axil with a AmnII inky-hlnek spol; erns.'-
hurs on hody usul1l1y persistent p,,"na

jj. ])or8l11 outline not forming 11 regnll1r nrch. I1nterlor prollle stmight frolU buse of spinous dorsal to mlpe where H

mther sharp ungle is formed, thence stmightish ubove eye, snout convex; body rllther clongute, depth'about 2.5
In length.

k. Preorhital deep. nearly twiee dinmeter of eye; eunine teeth lif' Body oblong. 1Jnek little elevntcd,'ltnterior proflle

unevenly curved, very convex before eye. Color, OliVtlCCOUfl, with dark harR or RpotH, eentcrM of mftny MenlcH
pel1rly; Gyellowish spot., along latcml line; preorbitnl hrownish, usunlly with dushes of golden-yellolV: mem-
bmne of operelc omnge: fins mostly barred or spotted : _ _ arclifrons, lim

k/:. I'reorbitl,lnot deep, peetoml short. 1.2 in beud; clorsnl fin low. longest spine ubont 3 in hend; canines .~. nlOdemte,

eqnnl. Body little elevuted, the anterior profile mther strongly convex, curve eontlnuons from sn~nt to
middle of dorsal. Color, olivaeeons, with durker cros.qlmnds; preorhltl1l pln!n; a durk nxill/,ry spot; a blue
8uhocular band medius
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15-3. Calamus calamus (Cuvier & Valenciennes}. '<Plwma'": Soucer-eue Porqu.
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nead 8.1; depth 2.2; eye 8.4; snout 1.6; maxillary 2.5; interorbital 8.8; preorbitaI2.1; D. XII, 12;
A. JIl, 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 distinct depression above eye.

Color in spirits: Not markedly different from that of other examples of the species of ('hl(//I/(/.~

in the collection.
Five examples, 8.5 to 8.75 inches long, collected at Arroyo, Mayaguez, and Boqueron. The range

of this species is from tim 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 about a
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 'Vest,
and apparently in Porto Rico also, it i~ usunlly taken with hook and line and afford» Home sport as a
game fish.

Ftu, f>8.-0l1anw"Q calmnu«,

Paqcllu« calam:tuJ envier & Vulenclennes, Hist, Nat, POiHH" VI, ~()(i, pl. 152, ]830, Martinique and Santo Domingo.
Ctllam/us1nc{/(we]Jhallix swutnson, Nut. Hist, Fish., II, 222, 1~~9, Murtlniqne and Rnnto Domingo: after envier & Vnlen-

etennes,
Puqellu« orbiiariu« Pony, Mcmorins, U, 201, 1860, Havnnu.
Oalamu« lIULCI'OpH Jordun & Gill)('l't, Synopsis, 927, l&m. Gilrcltm Key, Flortdu.
C(lla1U:us.cala'lllu.~,.Iordnn & .'Ervcnnulln, 1. u., 1:149. HmS.

154. Calamus kendalli EverllllUm & Marsh. "Plum«."

Head :3.1; depth 2.1; eye :~.5; snout 1.1J; maxillary 2.4; Interorbital Ssi: preorbital 2.1; D. XII,

12; A. 1II, 10; pectoral 1; ventral Lx; caudal 1.8; scales 7-58-16. Body deep, back strongly elevated,
more so than i~l C. I)(~ionado, but less than in C. calamus or C. proriden.~, anterior profile a nearly regular
eurve, laeking 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 C. proridcns ; molars in two or more rows on Hides, those
of inner row much the largest, those in front becoming more numerous and merging into cardilorm
teeth, the most anterior of which in each jaw are somewhat enlarged; in front of upper jaw are 2
ll1ueh enlarged antrorse canines, curved slightly upward; highest dorsal spine 2.7 in head, second anal
Hpine 4.6.

Color in spirits: Silvery, sides with bluish longitndinal lines following rows of scales, plainest
above; a pale-blue line bordering orbit below; Home blue lines on preorbital, not evidently reticulated
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and not as numerous as in C. proridens ; iris yellow; otherwise IlS in C. proridens, to which this species
i~ very close.

Type, No. 49362, U. S. N. M., 10.5 inches-long, collected at Mayaguez, January 20,1899; 2 others,
each 8.5 inches long, from Mayaguez and Arroyo, arc more slender (depth 2.3 and 2.45 ill 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. It was not noticed in any of the markets. Like all other members of the genus, however,
it is doubtless a good food-fish, and probably reaches a length of a foot or more.

Calannt« kendalli Evormanu & Marsh, Rept. U. S.l-" C. 18UU (llee.lU), 35:!, Mayaguez, Porto Rico.

FIG. 5\l.-Calam.lIH ketulalli.

Hi5. Calamus bajonado (Bloch & Schneider). "Plnma'"; 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. XII, 12;
A. III, 10; pectoral 0.9; ventral Ld; caudal 1.1 j 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; It 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. It is 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 aboilt Porto Rico, as elsewhere, and is 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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Itajotuido Parra, DiL Piezas, Rist. Nat. Cuba, 13, lum, 8, 1787, Huvnnn,
Spuras bajonado Bloch &.Schneider, Syst. Iehth., 281, 1801, Hnvana: nfler Purrn.
Pcujclhu: can'b,:u8 Poey, Memorfas, II, 199, 1860, Huvnnu,
Calamus plumatulo: Guiehenot, Rev, Pagels, 119, Martinique.
Calamu« bajtnuulo, Poey, FU.UlllL Puerto-Rjqucfia, ~28, 1881; Stahl, 1. e., 78 nnd 164, l&":l; Jordan & EVCrmflllll, 1. v., 1:lfi2,

1898.

156. Oalamus arctifrons Goode & Beall. Ora.•s Porg!J; Shad Porgy.

Head :1.:1; depth 2.:\; eye :\:4; snout 1.9; maxillary 2.4; interorbital :1,:"); preorbital z.S; n. XII,

12; A.I1I, 10; pectoral J: ventral 1.4; caudal 1.1; scales 5-47-12. Back not greatly elevated, anterior
profil« not steep, a slight angle in front of eye; about 5 rows of scales on cheek; 8 to 10 teeth in front
of eaeh jaw about eqnally enlarged and canine-like.

Color in spirits: Olivaceous, bluish above the trunk, with 6 or 7 obscure dark vertical hal'S, with
~catteringdark spots between them; similardark 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; vortica! fins 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 'II[est, 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 genus, rarely exceeding a foot in length, hut is a
good food-fish wherever found in suffleient numbers. It is usually taken with haul seines.

FIG. 60.-!.-111",,,"s arctifrtms.

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 s~rt of bottom about Porto Rico doubtless accounts for the scarcity of this species.

(hlanl.1u;arctifrons Goode & Benn, Proe, U. S. N. M. 1882, 42n, Pensneolu: Jordan & Evermann, 1. (~••lR55, 1898.

Genus 88. ARCHOSARGUS Gill. Sheepsheads.

Body robust, short and deep, compressed, covered with large scales, 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 urea; 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 supraoc
cipital above eye.

This genus, like Lagodon, Stenoiomus, and Otrvnter, which show the same 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 erossbands, resembling the species of Laqodon, The common sheepshead (A. probatucephalus)

if) the most important member of this genus, but is not yet known" from any point in the West Indies.

SALgMA:
a. Occipital crest rather thin, its honeycomb structure not exposed. Species with streaks of steel-blue and golden,

dark crossbnnds narrow. disappearing with age, about one-third the interspaees: n black humeral spot.
b. Dorsal spines 1:1: incisors 1on our-h side, side of back with S or 9 KoldCJl streaks, which are narrower than the

metallic-hlue tnterspaees.
c. Scales 9-48-15: pectoral fin not quite reaching second anal spine: body rather deep and compressed. Iucisors:; on

each side, entire, or with a shallow notch. Fifth dorsal spine highest, 2 to 2.') iu head: second anal spine
strong, recurved, 2.5 in head. Olivaceous, silvery below, upper parts with golden longitudlnal stripes alter-
nating with bluish interspaces: humeral spot larg-er than ~ye _ _. _ _ _. unimaculatuB,157

bb. Dorsal spines 12: incisors ~ on each side. Profile with II slight depression above eye; second anal spine much
longer than third. Color, grayish, belly white: 8 golden longitudinul bunds: a black shoulder-spot... _ triden«

ARCHOSAHGUS:

un. Oecipitul t-rest broad, its honeycomb structure plainly exposed ILt upper mnrgin: doran] spines 12: species without
blue or golden markings, but with about seven broad black crossbands crossing body: no distinct shoulder-spot,
Body much compressed; dorsal outline strongly arched: ventral outline almost straight. Profile straight und
steep unteriorly. Incisors!, entire or slightly emnrginnte, serrate in young; molnrs ill a series above, in 2
below, those of inner series larger, those behind incisors very Sill IIII. Highest dorsal splne 1.33 in head: second
an III spine about twice in head, much longer than third.

,I. Incisors broad, their breadth about half their length. Seales 8-48-1[) ••. _•• , __.•••• __•.•.... _•..•••• ]1robatoecpltalllH
dd. Incisors nllrrower, their breadth 2.5 in their length. Seales 7-44-14 ....•..•. _...•.. __ .....• _... _•.. _.. _. _. _... uriex

157. Archosargus unimaculatus (Bloch). "Cho]J<t Amarillu,"

• (PJ,ATg 26.)

Head 3.4; depth 2.15; eye 4; snout 2.3; maxillary :~; mandible 3.]; interorbital 3; preorbital s.L;
D. XJII, 10 to 12; A. JII, 10 or 11; pectoral 6; ventral 1.3; caudal L; scales 8 or 9-45 to 50-14 to ]6.
Body ovate, deep, strongly compressed, anterior profile steep and convex; mouth small, maxHlarynot
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 seale; 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 recurvod, 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 l~bove

lateral line, somewhat irregular behind, those below broader, more regular, and fainter; head bluish,
with brassy 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, usually
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 'Vest, 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 Heal, Guaniea, Ponce, and Hucares, In the market at San Juan it was noted
as oue of the most common species. Though not reaching a large size, it is an excellent pan-fish.

Salema, Muregrave, Hist. Brasil., 153,1648, Brnztl.
Bream, Browne, Jumaien, 446, No.1, 1756, Jumuica.
Perea unimacuiata Bloch, Iehthyologia, pi. 308,1792, Brazfl: on II figure 'by Prince Manrice.
Sparu« saline Lacepede, Hist. Nat. Polss., IV, 13H, 1803, Brnzfl: bused on P. 'Unil1~Jtculatu of Bloch.
~""U'I'[IUX lnsmeri-uuiculatue QUoy & Gaimurd, Voyage Freycinct, Zool., 297,1825, Rio Juueiro,
Srll/'gus jlarolineatusCuvier & Yaleneionnes, Hist, Nat. Poiss., VI, 60, 1880, Cuba.
O!lna~d'll8brama Gronow, Cut. Fishes, ed. Gray, 56,18,1')4, South Carolmu.
Hargus ('(Jl'lllWUH Poey, Memorlns, II, 197, 18GO, Culm; Fuunu Pucrto-Riqueflu, :128, 1881.
Archosarqu» unbnuculalus, Jordan & Evermann, l. P., 131)9, 1H~lH.
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Family XLVII. GERRIDM. The Mojarras.
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Body oblong 01' elevated, compressed, covered with larg«, smooth scales; lateral line continuous,
voucurrent with back ; mouth moderate, ext rumely protmdih:, descending when protruded, spines of
premaxillary extending to above eye, dosing 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 01' palatines; preopercle entire or
serrate; sides of head scaly; nostrils double, round; pseudobranchhe 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
thoracic, I, 5, rather dose together, slightly behind pectorals; branchiostegala 6; lower pharyngeal
bones close together, often appearing to be united, teeth blunt; air-bladder present; pyloric cseca
rudimentary; vertebras 10 + 14 = 24.

The Gerridse 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 are 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 tin continuous, deeply notched.
b. Second interhremal spine singularly developed, as a hollow cylinder, comparatively short and much expanded,

posterior end of air-bladder entering Its cavity; preopercle and preorbltal entire; anal spines 3, second not
much enlarged _ _. _ _ _ __ EUCINOSTOMUS,89

bb, Second Interhremal spine normally developed. not hollow, air-bladder not entering It.
c. Second Interhremal spine very short, bluntlsh; anal spines 2, both small; preoperele and proorbitnl

entire __ __ .,. __ _ __ __ _ _ __ _. Ulu'EMA.90
cc. Second Interhremal spine long, spear-shaped: anal spines 2 or 3, second enlarged.
d. Preoperele entire; second anal spine moderate , _ _ _ _ XYSTJlmA,91

dd. Preoperele serrate; second anal spine much enlarged -- '" _ G~:nm;s, 92

Genus 89. EUCINOSTOMUS Baird & Girard. Mojarritas.

Interhremalof second anal spine greatly modified, expanded into a hollow cylinder, into which
posterior end of air-bladder enters. Preopercle and preorbital entire; body comparatively elongate,
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 interhremal,
which is formed somewhat as in Calamus, but much more modified than in that genus.

ct. Premaxillary groove wholly naked, linear or semloval. somelimes constricted lit base. hut never scn.led , aual
rays 111,7.

b. Eye very large, Its diameter much greater than length of SW)~:t, 2.66 In length of hend. Exposed portion of maxu-
lary small, triangular: premaxillary groove linear _ __ __ .. _.. __ __ _ dot»!

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.

c. Body elongate, back little elevated; greatest depth 3.25 to 3.5 In length _. _. _ !lscltduyola, 11\8
ee, Body more compressed. deeper, back more elevated; greatest depth 2.66 in length.
(/, Snout blunt; eye largo, seurcely 3 In head; second anal spine large, 2.66 to 3.3 In head: preuiuxillary groove

Iinear _.......................... . lta)'cllYIlIIlS, 159
aa. Premaxillary groove souled In front, scales leaving a naked pit behind Depth 2.1·ln length: hend 3 to 3.2 In

length of body. Second anal spine about 3.5 In head yltla, 160

158. Eucinostomus pseudogula Poey. Mojarra.

Head ~.2; depth ~.~; eye S; snout ~.25; maxillary ~.~; mandible 2; interorbital 3.6; scales 5-49-9;
D. IX, 10; A. III, 7. Body compressed, very slender, back very little elevated, the vurve II gentle, regular
one from nape to caudal peduncle; mouth moderate, nearly horizontal, maxillary reaching auterior
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 m:arcely 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; hack 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. Known from the Bermudas and from Cuba to Brazil. Not common
in Porto Rico, where four specimens were obtained, all from Mayaguez.

Euciuosunmts p8clldo!lula Poey, Enumerutio, 53, pI. I, 1875, Havana: Jordan & EvernuLllll, l. e., 1368, 1898.
Gerres jonesi Giinther, Ann. Mag. Nat. Htst., III, 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. IX, 10; A. III, 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 a~d 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; fins all pale except tips of dorsal spines, which are black.

E. harenqulus is very close to E. californiensis and may not be really distinct. The principal differ
ence we discover between our specimens and specimens of E. californiensis from the Pacific coast is
that the second anal spine is somewhat larger in E. lwrcngulu8. Length 4 to 8 inches. It 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.

Bucinostomue harenouius Goode & Bean, Proe. U.S. N. M.1879, 132, West Florida; Jordan & Evermann, I. c., 1368,1898.
•

160. Eucinostomus gula (Cuvier & Valenciennes). },[ojarra.

Head 3.2; 'depth 2.5; eye 3; snout 3.2; maxillary 3; mandible 2; interorbital 3; scales 4-45-9;
D. IX, 10; A. Ill, 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. Fins 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, Ensenada del Boqueron, Fajardo, Culebra,
and San Geronimo. Length 4 to 5 inches.

Genes (lltla Cuvier & Valenciennes, Hist, Nat. Poiss, VI, 461, IH30, Marliniquc.
Eucinosiomue argenteus Baird & Girard. Ninth Smith. Report 1855, 345, Beesley Point, N.•1.
Euciuosiomue (lulula Poey, Enumeratio, 54, pl. 2. 1875, Havana.
Dlaptl'ruslwmonymus Goode & Beall, Proc. U. S. N. ilL 1879, :HO, Clearwater Harbor, Florid".
Eucinostomus gulu, Jordan & Evermann , 1. e., 1370, 1898.

Genus 90. ULlEMA Jordan & Everman.n.

This genus is close to Eucinostomue, from which it differs in the form of the second interhsemal,
which is short, bluntish, and not hollowed out. The single known speoies Is slender ill form, with
weak spines, the anal fin having but 2.
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161. Ulrema lefroyi (Goode).

Head 3.2; depth 3.1; eye 3; snout 3.1; maxillary 3.1; mandible 2; interorbital 3.5; D. IX, 10;
A. II, 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 bluish iridescence, white below; fine dusky punctulations every
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. '

Diaptcrus llifroyi Goode, Amer. Journ. Sci. Arts 1874,123, Bermudas.
Eucinosiomus protiuctus Poey, Enumeratio, 55, 1875,Havana.
Ultema llifroyi, Jordan & Evermann, I. e., 1371,1898.

Genus 91. XYSTlEMA Jordan & Evermann. Mojarras Blanoasj Muniamas.

This genus differs from Gerree 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
as in Gerres. One species, widely distributed.

162. Xystrema cinereum (Walbaum). Moj<trrlt; "Muniama."

Head 3.2; depth 2.6; eye 3.4; snout 3; maxillary 2.6; mandible 2; interorbital 3.25; scales
6-45-11; D. IX, 10; A. Ill, 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.(1 ill 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; ventrnls short, 2 in head; caudal
deeply forked, lobes equal, O. 7 in head. Scales moderatelyfirm, a sheath at dorsal and anal fins; caudal
densely covered with minute scales.
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Color in life: Light bluish-white above, silvery below, with about 6 faint, vertical, bluish bars.
Found on both coasts of tropical America, and in the '\Telf 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 Juan, San Antonio Bridge,
Ensenada del Boqueron, and Isabel Segunda. Common in the San Juan market.

Turdus ciuereue peliatus (the Shad), Oatesby, Nat. Hlst. Carolinus, cte., 1731, Bahamas.
MugU c1nereus Walbaum, Artedi Piscium, 228, 1792, Bahamas; after Catesby,
Gerres aprion. Cuvier, Regno Animal, ed, 2, vol. 2. 104, 1829, Bahamas; based on Catesby,
Gerres zebra Muller & Troschel, In Sehomburgk, Hist. Barbados, 668, 1848, Barbados.
Gerres squamiplnnis Gunther, Cat. Fishes, I, 349, 1859, Jamaica.
Eucinostomus aprion, Poey, Fauna Puerto-Rlquelia, 328, 1881; Stahl, I. c., 77 and 16:1, 1883.
Xysl83ma cinereum, Jordan & Evermann, 1. c., 1372, 1898.

Genus 92. GERRES euvier. Mojarras.

Second interhremal 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. Preorbltal entire; no distinct dark streaks along" rows of scales.
lIIOHARRA:

b. Anal spines 2 only. soft rays 9; second anal spine 1.75; premaxillary groove broad, scaleless; hody deep.
rlunnbeus, 163

DIAPTERUS:
bb. Anal spines 3, soft rays 8.
e. Premaxillary groove broad, oval, and ocvered with scales (tnese sometimes deciduous in poorly preserved specimens).

Anal I11,8; second dorsal spine 1.25 in head; second anal spine 1.6 in head; teeth rather long and slender,
olisihostomns, 161

GERRES:
aa. Preorbital serrate; a distinct dark streak along each row of scales on back and sides; body rhombokhel, with angular

outlines; spines very strong; anal rays III, 8 or 9.
d. Spines moderate, second dorsal spine two-thirds to three-Iourths length QJ.head.
e. Pectoral as long IU! head, not reaching front of anal, 3 to 3.33 in body; scales 38; the longest dorsal "pine 1,.1

in head _ 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:

scales 3§•• _. _•••..••.•••.••••.••...•.••• _.••••.••. __••• _•••.••••••.••••..••••••..•...•••. _•.. _.••. •••• __ embryx
elel. Spines very high, second dorsal spine equaling head or longer; second anal spine about 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 ill
body; scales 37 plumieri, 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. IX, 10; A. II, 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; gill rakers short and weak, 18 below
angle; premaxillary groove, broadly oval lind 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 wit.h 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 rhombcus Cuvler & Valenclennes, Hlst. Nat. Poiss., VI, 459, isao, Martinique; .Iordun & Evermann, 1.e., 1374,1898.
Moharra rhomoeat, Poey, Fauna. Puerto-Riquelia, 327, 1881; Slahl, I. e., 77 and 163,1883.
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164. Gerres olisthostomus Goode & Bean. Mojarra; Irish Pompano; Muuon-fish,

Head 3; depth2.4; eye 3.4; snout 3.4; maxillary 2.6; mandible 1.9; interorbital 3.2; scales 6-39-11;
D. IX, 10; A. III, 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. Fins 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 foot or less. 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
spine being shorter and the body more slender.

Gerres oiistnostonu: Goode & Bean, Proc. U. S. N. M. 1882,423,Indlan River. Florid".
Gerrcs OUBt/IOBlorn!!B, Jordau & Evermann, 1. c., 1376,1898.

1<'10. 62.-Gerres otis/hoB/Onl!!B.

165. Gerres brasilianus Cuvier & Valenciennes. Mojarra:

Head 3.4; depth 2.3; eye 3.4; snout 3.25; maxillary 2.75; mandible 2; interorbital 3.3; scales
6-36-17; D. IX, 10; A. III, 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. lineaius ; 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;
remaining 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; pectoral 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



210 BULLETIN OF THE UNITED STATES FISH OOMMISSION.

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 brtisiiianus Cuvier & Valenciennes, Rist. Nat. Poiss., VI, 458, 1830, Brazil; Poey, Fauna Puerto-Riquefia, 327,
1881; Jordan & Evermann, 1.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. IX, 10; A.
III,8. Body compressed, rhomboidal in form, back verymuch 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 distinct 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 fins 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 Pdrto Rico, but included here on the
authority of Cuvier & Valenciennes and of Poey.

Gerres plumieri Cuvier & Valenciennes, Hlst, Nat. Poiss., VI, 452, 1830, Antilles, Porto Rico; Poey, Fauna Puerto
Riquefia, 327, 1881; Jordan & Evermann, I. c., 1379,1898.

Family XLVIII. KYPHOSIDlE. 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; pseudobranchiai 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 I, 5, an accessory scale at base; caudal lunate or forked; pectoral fin with all its
rays branched. Intestinal canal elongate, with few or many pyloric cseca. Air-bladder usually with
2 posterior horns. Vertebra, 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 algre; chiefly of the Mediterranean Sea and the
Pacific Ocean; most of them valued as food. Genera 20, species about 70.

Genua 93. KYPHOSUS Lacepllde. Chopaa.

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
series 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
occurs between the two parts Of fin, bases of spinous and soft parts about equal; ,soft dorsal rather low in
front, not falcate, pointed behind; anal similar to soft dorsal, with 3 spines; caudal fin moderately
forked; pectoral fin small, ventrals well behind them. Intestinal canal long. Pyloric creca very
numerous. Vertebras 9 or 10+15 or 16=25.

This genus contains some 10 species, chiefly confined to the Pacific Ocean, and most of thE u
found in the East Indies. .

a. Anal fin moderately elevated in front and rather short, its rnys I1I,n, longest ray 1.5 to 2 in base of soft part of fin.
D. XI,n or 12. Teeth 35 to 40 in each jaw. .

b. Teeth rather narrow and subacute; maxlllary short, barely reaching eye.about 3.5 In head.
c. Scales moderate,lO-65-20; A. III,13. Coloration bright-plumbeous, with many bright-yellow streaks on a plumbeous

ground. Mouth and teeth not fully described incisor,167
ce, Scales rather large, 10-55-16; depth 2.33 in length; head 3.75. Coloration dusky-gray, with about 25 gray streaks

following rows of scales. those ncar middle of body broadest; a silvery streak along preorbital, D. XI. 12;
A. III, n ., , , " .. .. . . . . . .. . eectairix, 163

167. Kyphosus incisor (Cuvier & Valenciennes). Chopa Amarilla.

Head 5 in total with caudal; depth 3; D. XI, 14; A. III, 13; scales 10-65, pores 20; anal a third higher
than soft dorsal; caudal lunate; teeth as in K. sectatrix,- 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
operde; yellow streak before nostrils emphasized by black edgings; fins blue, deeper on soft part; base
of pectoral with yellow scales. '

Cuba (Poey) to Brazil and Oanary Islands; a large species, reaching 2.5 to 3 feet in length, larger'
than K. secuuri». Evidently distinct from K. sedoiri», with which it is confounded by Jordan & Fesler,
its relationsbeing with K. amaloqus. Not seen by us; reported by Dr. Stahl from Porto Rico.

1Saleima aurata Bowdich, Excursion Madeira, 238, 1825, Bona Vista Island; description and figure very had. D. x, 17;
A. III, 14; body with Iight-orange stripes.

Phneleptcru» incisor Cuvler & Valenciennes, Hist, Nat. Potss., VII, 266, 1831, Brazil.
Pimeleptcrus jtavolineat!t8, Stahl, 1. c., 77 and 163,1883.
Kyplw8U8 incisor, Jordan & Evermann, 1386,1898.

168. Kyphosus sectatrix (Linnseus). Rudder-fish,- Bermuda Chub; Chub,- Clwpa Blanca.

Head 3.75; depth 2.12; D. XI, 12; A. III, 11; scales 10-55-16; vertebrre 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; gillrakers 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.

Color in life: Steel-gray, very slightly bluish, not much paler below; edges of each row of scales OL

back and sides slightly brassy, so that very faint yellowish 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. sectatrix 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
Atlantic 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. It
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 3 or 4 pounds and the maximum about 9 pounds. As a 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
abnndance 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 is 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.

Perea marina seciairi» (the Rudder-fish), Catesby, Nat. Hlst. Car., 138, 1731, Carolina.
Perea sauort» Llnnreus, Syst. Nat., ed. X, 293, 1758 (misprint, Incorrectly copied from Catesby, who called It Beetatrix) ,

Carolina.
Clu£todoncyprinaeeUB (Broussonet) Gmelin, Syst. Nat., 1,1269,1788, name only; on a specimen from the tropical Atlantlc

(coli. Parkinson, In voyage of Capt. Cook; described by Cuvier & Valenciennes, J. c., VIII, 263).
Pimelepteru« bosquii Lacepede, Hist. Nat. Poi ss., IV, 429, 1803, South Carolina.
Pimelepterus oblongior Cuvier & Valenciennes, Hlst. Nat. Poiss., VII, 264, 1831, locality unknown; depth 3 In total

length: 14 longltudtnal streaks.
Pimelepf.erWl bosci var, Bieula Doderlein, Nat. Siell., Ann. 11, flLSC. 2, 1888, Palermo.
Pimelepterus boscii, Poey, Fauna Puerto-Riquefia, 330, 1881; Stahl, I. c., 77 and 163,1883.
KypholfU8 secuiiria, Jordan & Evermann, I. c., 1387,1898.

FIG. 63.-Kyplw8U8 Beetatrix.

Family XLIX. SCI£NID£. 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 incisor 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. Pseudobranchire usually large,
present in most of the genera. Gills 4, a slit behind fourth. Gillrakers present. Branchiostegals 7.
Gill-membranes separate, free from isthmus. Lower pharyngeals separate or united, often enlarged,
teeth conic or molar. Preopercle serrate 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, I, 5, below
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or behind pectorals. Pectoral fin normal. Caudal fin usually not forked. Ear bones very large.
Pyloric cseca usually rather few. Air-bladder usually large and complicated (wanting in ],{enJ,icirrhus).

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.

OTOLITHIN1E:
I. Vertebrro 14 or 15 + 10 or 11, abdominal portion of spinal column having always more vertebras 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 silts; no barbels;
preorbltal narrow; glJlrakers slender, moderate, or rather long: anal fin with 1 or 2 very weak spines. second
closely connected with first soft ray; scales small, smootntsn.

a. Anal fin long, of 15 to 21 soft rays, its length more than half that of soft dorsal; dorsal fins more or less separated;
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, cycloid ISOPISTHUS

aa. Anal fln moderate, or short, of 7 to 13 soft rays, its length less than one-half that of second dorsal; dorsal fins eon
tiguous; lateral line arched in front.

e. Canine teeth, if present, not Iance-shnped , tapering from base to tip.
d. Lower jaw without canines at its tip, some of it. lateral teeth sometimes enlarged; tip of upper jaw usually with

canines _. _ _ CYNOSCION, 94
ce. Canine teeth Ianee-shaped, widened toward tip, then abruptly pointed; canines of front of premuxltlary largest;

about 2 canines on front of 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:

'soft dorsal and anal fin scaly SAGENICHTHYS
II. Vertebrre 9 to 12+13 to 20, typically 10+14, number in abdominal part of body being always fewer than in caudal

part; dorsal fins contiguous, soft dorsal being long, much longer than linn],
eo 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 vertebne; soft rays of dorsal fin usually 17 to 32 (37 to
40 In Loncldurus, 45 to 50 in Scisenoides); occipital crest not greatly elevated.

SCL~;N1N1E:

J. Lower pharyngeals separate.
g. Lower jaw without barbels.
It. 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.juws.
j. Lower phuryngeals rather narrow, their teeth coulc lind mostly sharp, none of them molar; outer teeth of upper

jaw more or less enlarged.
k, GlJIrakers 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 silts little conspicuous
or obsolete.

I. Skull excessivelycavernous, soft lind spongy to touch, interorbital space very broad; eye very small: mouth large,
oblique; preoperele with a broad membrnnaceous border, which is strlated lind fringed; scales small; spinous
dorsal short and weak; anal spines weak; caudal fin pointed.

m. l'seudobrunchlre present; teeth subequal, IIIl vllliform, in narrow bands; soft dorsal long, of 30 to 35 rays; anal fin
rather long; soft dorsal and anal scaly: lower jaw projecting; vertebras 10+14; gillrakers long and slender: air-
bladder with two horns NEBRIS

ll. Skuli firm, not excessively cavernous, interorbital space less broad; preorbitalnot turgid: soft dorsal of fewer than
30 rays.

n. Scales of latcral line considerably enlarged, almost entirely concealed by smaller ones; anal fin small, inserted
well forward, its first spine usually ns near ventrals as caudal: caudal fin pointed, Its peduncle long lind slender;
soft dorsal and anal scaly; scales small; preopercle without bony serrro; pseudobranehlro amall, often obsolete
on one side. (Pluviutile species.) PI,AGIOSCION

nn. Scales of latemlline 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; pseudobranchire well developed.

o. 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 [aw In

few series.
q. Teeth very small, equal, unlserlal or very nearly so; snout very short; cleft of mouth oblique or even vertical,

lower jaw projecting LARIMUS,95
qq. 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.
ODONTOBCION,96
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vv. Lower jaw with a single thickish barbel at its tip.
z, Air-bladder large; anal spines 2; back more or less elevated; preoperelc with its bony margin crenate or serrate;

pectoral short, shorter thnn ventrals. (Free-swimming' species) UMBItINA,101
xx. Air-bladder none; anal spine single, weak; back not elevated; preopercIo with it~ mcmbrnnnooous edge crcnulute:

pectoral fins long, longer than ventrals. (Bottom flshes.) ~ _. _"' MENTIClItlmUS,102
uu.. Pseudobranchire obsolete: body long and low; caudal pointed; pectornl fin elongnte; preoporele without bony

serratures,
y. Mandible without barbels along inner edge. Chin with two short barbels; soft dorsul with 30 to 40 rays.

LONCH IlJ I::
APLODINOTIN.lE:

ff. Lower pharyngeals very large, completely united, covered with coarse, blunt, paved teeth; lower jaw Included:
snout with slits and pores, IlSin Scitenu; gillrakers rather short.

z, Lower jaw with numerous barbels along inner edge of rami: prcoperele r.early entire _ POGONIAS
EQUITIN.IJo:: .

ee. Dorsal spines close together, first spine uttachcd 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 55 rays EQUES,103

'T. Upper jaw with narrow band of teeth, those of outer row more or less enlarged: no dlxttnct canines...CORVUJ,A, !}7
J'p. Preoperele with its bony margin armcd withshurp teeth 01' serrte.

8. .Preopercle with its lowermost spine directed abruptly downward; soft dorsal and unal lin moderately scaly; lowcr
jaw without canines; second unal spine moderate or large BAIRDmLLA,98

00. Head very broad above, interorbital space fiattish, excessively cavernous, Repta reduced to thin pnrtltions; soft
dorsal and anal fin usually densely scaly; second spine of dorsal usuully thickencd .,. __ _.. STELLIFEII

kk, Gillrakers comparatively short and thick, usually not longer than posterior nostril; unul fin inserted Inrther
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 brand; mouth more or less inferior.

t. Preopercle with its bony margin armed with strong persistent spines which do not disappear with age; eundul
fin not lunate, middle rays longer than lower _ OPHIOSCION,99

It. Preopercle with its bony margin serrate in young, becoming entire wiih age: caudal fin truncate or lunate.
middle rays not longest; slits and pores of upper jaws well developed SCIJENOPS

ii. Teeth very small, subequal, those in lower jaw wanting or deciduous; lower pharyngeal, rather broad, with
paved teeth; mouth small, inferior; snout as in SChena; preopercle entire; anal fin long, with about 12 soft rays:
gillrakers shortish, rather slender _, LEIOsToMus

gg. Lower jaw with one or more barbels, either at xyrnphysls or 0:1 the rami; snout with sl its uncl pores us in Scueua;
lower jaw Included: preorbltal broad; lower teeth in villHorm bands; gillmkers mote or less short.

zz, Pseudobranchite well developed; pectoral fin not elongate.
1Jl1. Lower jaw with slender barbels, usually several in number.
1V. Barbels mostly in a tuft at symphysis of lower [uw: mouth very small, inferior; gillrakcrs minute, thickish; dorsal

spines x or XI; preopercle sharply but flnely serrate; preorbital turgid and cavernous, morc or less translucent;
caudal fln rhomb!c. (Fluviatile species) PACHYPOPS

ww. Barbels chiefly lateral, along rami of lower jaw, usually none nt symphysix: lower phnrvngouls narrow, with
sharp teeth; preoperele with its bony margin armed with strong teeth; D. X or XI; gillrukers short. thickish.

MICROPOGON,100

Genus 94. CYNOSCION Gill. Weak-fishes.

Body elongate, little compressed, back not elevated. Head 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. Vertebrre about 14 + 10 (instead of 10 + 14 as in Scirenoids generally).
Pseudobranchire well developed; dorsal spines slender, fins closely contiguous; anal spines lor 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 Otoluhu»,
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 name
weak-fishes. The number of species of this genus known Irom American waters is about 20, among
which are some of our most important food-fishes, including the common squeteague (Cyno8cion
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. maculaiumi , 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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a. Seales not very small, lateral Ilno having [,5 to 75 pores, number of transverse series ranging Irom 55 to &1, not
much in excess of number of pores; hcud compressed, not truly conical; upper [uw with distinct canines, band
of teeth in upper jaw rather narrow, lower teeth arnall und in few serles in front, lurgur and uniscriul on sides.

b. Soft rays of dorsal and I1nl11 more or less closely sealed: gi llrukers comparatively long 1111(1 slender, 9 (0 12 on lower
part of arch, longest I1t least one-half diameter of eye.

c. Soft dorsal of 20 to 23 rays.
<I. Caudal fin rhombic, middle rays considerably produced.
e. Snont short, bluntish, ·1.6in head; mouth small, little oblique, cnninos quite small; color pale, with faint darker

streaks; axil pale.pseudobranchha sometimes wanting. D, IX-I, 20; A. r, 8 _ acoupa
ec, Soft dorsal of 26 to 29 rays: caudal fin subtruncute or double truncate, middle rays but slightly produced.
j. Coloration nearly uniform silvery. .
IJ. Caudul truncate: body slender, depth more than 4 in length; snout short; muxillary not reaching beyond eye.

D. X-I, 27; A. I, 11 __ obliqualu8
IJ[J. CI1Udll1 weakly double-coneuve: body deep, depth 3.5 to 4 iulcngth.

h. Snout long, 3.75 in head, longer thun eye [amaicensie, 169
hh, Snout long, 4.5 in head, shorter than eye. D. X-I, 27 to 2U, A. II, Uor 10 nothu«
ff. Colorution brownish-silvery above, with many dark-brown spots, arranged ill undulating streaks: body more or

less compressed; eye moderate, 5 to 7 in heud ; muxtllury cxtcndlng to below posterior margin of eye, 2.17 in
head; canines large; color brownish-silvery, with iridescent reflections und marked with many smull, rather
Irregular, dark-brown spots, some of which form undulating lines running upward and backward: upper fins
dusky, lower yellowish.

i. Snout not very sharp, about 4.25 (4 to 4.33) in head: gillrakers long and slender, usually 5 +10 to 12 in numbcr;
membranes of soft dorsal and anal more or less closely scaly, scales readily deciduous "c[Jalis

it; Snout vcry sharp, 3.75 to 3.8 in length of hend: gillmkcrs shorter, ruther slender, 4 + 8 or \J in number; membrane
of soft dorsal and anul with very few scales, these rcndily deciduous Ihalassin"s

bb, Soft rays of dorsal and anal scaleless; gillrakcrs comparatlvclv short and thickish, usuully not longer than pupil,
and but 6 to 8 on lower limb of arch.

j. Coloration 110t uniform, grayish and silvery, buck with distinct darker spots, Jines, or rcticulutions: caudal fln
truncate or slightly doublo-concave..

k, Roft dorsal fin with conspicuous round black spots: bnck and sidcs covered with similar spot, smallor than
pupil, larger than those on 11ns; snout aeutc, much longer than cye; pectoral 2.25 in head. D. X-I, 25 to 27;
A.II, 10 _ _ llcbulos".,

Wt. Scnles comparatively small; Humber of pores in luterul llno 70 to 90, und very much fewer thun number-of transverse
rows, which is from 85 to 150; teeth of upper [uw in II rather broad band,l 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: gillmkcrs usually small und short.

I. Caudal 11nlunate or subtruncute: scales not very small: head more or Jess distinctly conteul, not flattened above;
soft dorsal with 21 to 23 rays.

!n. Soft dorsal fin with its lower portion covered with small, caduceus scales. Body compressed: head compound
conic; canines small, both present; pectoral 2 in head; caudal weakly double-truucute. D. IX-I, 21 to 23j
A. II, 10 lciarchue

ll; Caudal 11n rhombic or S-shaped, middle ruys produced, upper lobe usually pointed; soft dorsal with 23 to 28 rays,

n. Soft dorsal entirely naked; anal with II fcw scales; body long and low, spindle-shaped; head depressed above;
mouth large; canines present, short and thick; eye small, caudal S~Hhllped, middle rays longest; pectoral 1.8
in head; scales very small. D. X-I, 28; A. 1,8 _ virescens

nn. Soft dorsal and anal fins densely scull' throughout; teeth a.ll smu.ll, eantnos moderate. scales very small; pectoral
1.75 in head; caudal S-shaped; color greenish, sllvcry below. D. XI-I, 23; A. II, 9 1n'ierolc[Jidotus

169. Cynoscionjamaicensis (Vaillant & Bocourt). "Ooroina'", Morujolar 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-I, 25; A. II, 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. 'I'he single large canine tooth of the
upper jaw is lpcated at one side of the symphysis; on the other side is 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.

OioliUm8jamaiccllsi8 Valllant & Bocourt, Miss. S,,1. au Mexlque, Poissons, 156, 1874, Jamaica.
Oyno8cionjamaicen8'i8, Jordan & Evermann, I. c.. H06, 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. Pseudobranchire 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 10+14. 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
slightly convex, a little oblique; maxillary extending to below front of orbit, 2 in head.

b. Dorsal rays 27 to 30; mouth notably oblique.
c. Upper parts with distinct dark streaks along rows of scales.
d. Second anal spine 1.66 in head, reaching tips of soft rays; dark streaks on sides not vcry distinct; mouth very

oblique; gill-cavity pale bre,ricC'jls, 170
bb. Dorsal rays 24 to 27; mouth still less oblique, snout more convex, profile descending forward.
e. Color grayish, silvery with about 7 dark vertical crossbars; second anal spine short, 3.2f, 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 + 24; second anal spine short, one-fourth shorter than the first soft ray. D. X-I,24 to 26; A. If
5 or 6 _ _ _ __ __ .. _ fasciutu»

170. Larimus breviceps Cuvier & Valenciennes. "Gabezon";" Corbino Cabezon."

Head 3.2; depth 3; eye 3.8; snout 5.1; maxillary 2.1; mandible 1.8; interorbital 4; preorbitall1;
D. X-I, 27; A. II, 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 + 20; fins small, dorsal spines weak and flexible,
soft dorsal long and low, analvery small, second spine much enlarged, reaching about 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 'Vest 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 breoiccps Cuvler & Vnlcuciennes, Hist, Nat. Poissons, V, 146,1830, Santo Domingo nnd Brazil; Jordan &
Evermann, J. c., 1423, 1898.

~[ono8ira 81ahli Poey, Fauna Pnerto-Riquefia, 326, pl. 6, 1881, Porto Rico} Stahl, 1. c., 163, 1883.
Larimus siahli; Eigenmann & Norris, Sobre alguns peixes de S. Paulo, Brazil, 361, 1900.

(lenus 96. ODONTOSCION Gill,

This genus differs from Larimus mainly in the presence of canines, and may be deseribed 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 Elattarchus lying
between the two, as does also the closely related group Coroulo:

171. Odontoscion dentex (Cuvier & Valenciennes). Gorvina.

Head 3; depth 3.4; eye 3.7; snout 4; maxillary 2.25;, mandible 2; interorbital 4.6; preorbital
3.8 in eye; D. XI-I, 24; A. II, 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 scaly; caudal truncate; dorsal spines very slender, separated from rays; second anal spine
very slender, a 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 Boqueron. Length about a foot. A food-fish of some importance.
Known from the West Indies, and generally common; recorded by Jordan & Rutter from Jamaica.

Corvina deniex Cuvier & Valenciennes, Rist. Nat. Poiss., V, 139, 1830, Santo Domingo.
Odonioscion dcntez, Jordan & Evermann, 1. c., 1425, 1898.

Genus 97, OORVULA Jordan & Eigenmann.

This genus is closely allied to Bairdiella in nearly all respects, but with preopercle entire and
unarmed, as in Lanmtt&The species differ considerably among themselves, and they form with
J,nrimu..g and Odordotcion. an almost continuous series. American.

a. Body rather short and deep, depth 2.5 to 3.33 in length; distance from insertion of ventrals to first u.nn.I spine about
equal to depth of body; color silvery, usunlly with dusky streaks along rows of scales.

h. Dorsal rays X-I, 28; posterior mys of soft dorsal higher than anterior ones; dorsal outline strongly and regularly
convex and elevated. Color, silvery-white, darker above; sides IIIHI back with rather distinct dark lines along
son.les: spinous dorsal, tips of ventrals, lind anal dusky; upper part of head brownish; lower part of head, cheek,
nnd breast with numerous rusty dots, base of soft dorsal and anal rusty _ _ _. _ _ siali«

bb. Dorsal rays X to XII-I, 23 to 25; jaws equal: outer teeth above enlarged, lower teeth ueurly uniserial: preoporcle
with flexible serrre; second anal spine, 3.66 in head; caudal fin subtruncate.

c. Muxiflary reaching middle of pupil, 2.33 in head; peotoral rather long .. __ .... ...... __ .... __ .•. subrequalis
cc. Mnxillury roaching beyond middle of pupil, 2.33 in head; pectoral very short; D. XI-I, 23; A. II, 8 or9; color silvery,

with very distinct dark Iongttud inul stripes . __ __ . __ . __ .. _ _ __ .. sanctre-lacire,172
aa. Body rather elongate lind compressed, depth 3.5 in length; distance from insertion of ventrals to lirst anal spine

one-half greater than depth of body: coloration dusky, with conspicuous durk streuks along rows of scales,
hatal>ana, 173

172. Corvula sanctee-Iuciee 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. Xl-I, 23; A. II, 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 as long or a little
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 l'OW with a few scattering ones; preopercle with a finely crenulate membranous edgc;
gillrakers 8 +19, counting rudiments, longest one-half eye; scales large and strongly ctenoid, rows above
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 .spirits: 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 upward under the
notch separating the dorsals. Hitherto known only from the type from Port Castries, St. Lucia.
This description is from our largest specimen, 7.75 inches long, from Isabel Segunda; about 20 other
individuals from Isabel Segunda, Ponce, Mayaguez, Hucares, and Boqueron, ranging in length from
2.5 to 6.5 inches; smaller specimens have the eye 3.5 in head.

eol'Vltla sancltc-lltcire Jordan, Proc. U. S. N. M. 1889,649, Port Castries, St. Lucia: Jordan & Evermann, 1. e., 1429,1898.

173. 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. XI-I, 28; A. II, 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-
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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 strise, 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 spirits: 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
scattered spots of same color; fins all about color of body.

Known only from Ouba and Porto Rico. Four specimens, 8 to 10 inches in length, were obtained
by us at Puerto Real and Arroyo.

Jolmiue balabanU8 Poey, Memorias, II, 184, 1860, Batubano, CH1Hl.~ Poey, Fuunn..I'uerto-Riquefia, 327,1881; Stahl, 1.e., 77
and 163, 1883.

Corvnla ImfalJana, Jordan & Evermann , 1. e., 1430, ]898.

Genus 98. BAIRDIELLA Gill. Mademoiselles.

This genus is characterized by the oblique mouth, little cavernous skull, few rows of small teeth,
slender 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 Ophioscior: and especially
with &ellifer 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 spine. 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. silvery, punctate; fins yellow; depth 3 in length. D. X-I, 22; A. II, 10_ _ c!t1'ys1t1'a
bb Second anal spine very long, two-thirds length of head, reaching beyond tip of lust my; base of anal oblique,

forming an angle with ventral outline.
c. Mouth not quite terminal; preorbital narrow; dorsal rays X-I, 23; dorsal spines stiff, lower, highest 2 in head;

second anal spine 1.4; pectorals 1.6. Color, soiled silvery; depth 3.14 1'OnCliU8,174

174. Bairdiella ronchus (Ouvier & 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-I, 24; A. II, 8; pectoral 1.6; ventral 1.5; caudal 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 inches nearly 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.

Oolor 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.

Ccrrvina 1'Onc!tU8 Cuvier & Valenciennes, Rist. Nat. Polss. V,107, 1830, Maracaibo and Surinam.
BairdieUa ronchus, Jordan & Evermann, 1. c., 1436, 1898; Poey, Fauna Puerto-Btquena, 326, 1881; Stahl, 1. e., 77 and

163,1883.
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Genus 99. OPHIOSCION Gill.
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This genus is composed of small species, nearly nil American, allied to Scuena (8cirena umbra 1,,),
but differing in the armature of the preopercle, its bony margin being at all ages armed with strong
persistent serrse, 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; gill rakers rather short.

There are 7 or 8 American species of this genus, all except O. adu8tu8 being known only from our
Pacific coast.

175. Ophioscipn adustus (Agassiz).

Head 3.25; depth 33; eye 4.2; snout 3.2; maxillary 2.8; mandible 2.5; interorbital 3.7; pre
orbital 5.4; D. XI-I, 22; A. II, 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
evenly 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 row 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 serrre
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
spine; 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 arc 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 to 3.5 inches in length, from Vicques and Arroyo. These differ in certain respects
from Agassiz's colored figure of Scisma adu8ta-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. adusius in Jordan & Evermann's Fishes of North
and Middle America hardly applies to the Scirena'adusta of Agassiz, but is based upon a specimen from
Pernambuco, which probably belongsto some other species.

Scirena (Corvina) adnsta Agassiz, Spix, PiscoBrasil., 126,pl. 70,1829,Montevideo.

Genus 100. MICROPOGON Cnvier & Valenoiennes. 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
Hide; gill rakers short, thickish; spinous dorsal rather short, of 10 or 11 stoutish spines; second anal spine
moderate; caudal fin double-truncate; lower pharyngeals narrow, distinct, with sharp conical t.eeth;
air-bladder with long horns. A well-marked genus, the species all American, allied to Ophioscion. and
8ch'enops, 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-I, 28 to 30.
b. Scales comparatively small, about 9 in a vertical series between front of dorsal and Internl ltne, 12 in an oblique

series; outer teeth of upper jaw evidently enlarged: dark spots on scales above lateralllne not forming contin-
uous stripes; scales 54 undulatu8
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bb. ScaleR larger, 7 in a vertical series from front of dorsal to lnteral line,9 or 10 in an obIlque series; teeth of outer
series in upper juw scarcely enlarged; dark spots above lateral line forming continuous streaks nearly as wide
UR interspnces: short vertical bars extending across lateral line; many oblique lines above these; murklngs
more' regular, though less sharply defined, than in },[. umdulcdus.

c. Second anal spine moderate, 5 in head; eye small, 6 in head; scales 54 jurnicri, 176

176. Micropogon furnieri (Desmarest). Verruqoio; 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-I, 30; A. 11, 8; pectoral 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 a band in each jaw; preopercle serrate with 2 enlarged spines at
angle; soft dorsal and anal naked; soft dorsal low, with a t-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. iuulultuus, and is known from Cuba to Surinam; abundant on coast of
Ouba; 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.

Umbrinajurnieri Desmarest, Premiere Decade Ichth., 22, pI. 2, fig. 3, 1822, Havana,
f Micropogon arqenteue euvier & Valenciennes, Hist. Nat. Polss. V, 218, 1830, Suriuum.
f Micropogon uruiulaius, Poey, Fauna Puerto-Rlquena, 325, 1881; Stahl, I. e., 77 and 163, 18B3.
Micropogonjurnieri, Jordan & Evermann, I. e., 1462, 1898.

Genus 101. UMBRINA Ouvier.

Body moderately elongate; back somewhat arched. Head oblong, with snout thick and protu
berant; mouth almost horizontal, of moderate size; 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
lunate 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 Seamo. in nearly all respects, excepting the presence at the chin of a short, thick barbel. A
similar barbel is found in the genus J.lenticirrhus, but notwithstanding the fact that all European writers
have confounded Menticirrhus with Umbrima, the two genera are not really very closely related.

a. Dorsal mys only X-I, 25? no erossbands ? · lwonsBmw/U
aa. Dorsal rays X-I, 26 to 29; serrre of preopcrcle slender, not notably flattened.

b. Body with about 9 dark verticul orossbands, besides narrow undulating streuks uloug rows of scales; second anal
spine 2.3 in head; pectoral 1.66 coroides, 177

177. Umbrina coroides Ouvier &; Valenciennes.

Head 3.5; depth 3.5; eye 4.~5; snout 3.4; maxillary 3; mandible 2.9; interorbital 4; preorbital
4.3; D. X-I, 26; A. II, 6; pectoral 1. 7; ventral 1.7; caudal 1.4; scales 5--48-10. Body rather elongate,
back elevated, anterior profile nearly straigbt 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.

Oolor in spirits: Light below, Iight-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. broussonneiii}, and Jamaica; not uncommon in Porto Rico; our collection
contains six specimens, 4 to 6 inches long, from Aguadilla, Arroyo, Hucares, and Vieques,

UmlJrina coroides Cuvier & Valenciennes, Hist. Nat. Polss., V. 187, 18:10. Brazil; Jordan & Evermann, 1.0.,1466,1898.
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Genus 102. MENTICIRRHUS Gill. The Whitings.
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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; gillrakers short and tubercular or obsolete; dorsal spines high, slender,
10 or 11 in number (13in Oirrimens); 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.

MENTlCIRRHUS:

a. Dorsal spines usually 11; head not terete, depressed, with low snout.
b. Gillrakers obsolete, reduced to tubercular prominences, eovcred with teeth similar to those on the other gill

arches, more developed in the young; lower pharyngeals narrow; the teeth villiform or cardiform, ILII of them
acute or conical, none with rounded heads (molar): teeth in the outer series of upper jaw more or Iess
enlarged; scales on breast large.

c. Soft dorsal Ionger, its rays I, 23 to I, 25.
d. Outer teeth of upper jaw decidedly enlarged; dorsal spines not much elevated, the longest usually not reaching

front of soft dorsal, 1.5 to 1.66 in head. Coloration, grayish-silvery, the dark markings not pronounced and
often obsolete.

e. Dorsal rays X-I, 22 to 24; snout rather shorter and less pointcd than in N. americanus, 3.5 in head; mouth
smaller, the maxillary 3 in head. Coloration usually plain, sometimes very dark, otherwise as in Nentieirrhus
americanus................... martinicC'lLSis, 178

ee. Dorsal rays X-I, 24 or 25; snout longer;3.33 in head; maxillary reaching nearly to middle of eye 2.S to 3 in
head; eye small, 2 in snout; teeth villfform, 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 uppcr; scales all ctenoid, those of the breast
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 InternI line,
these often obsolete; the bar at the nape saddle-like; lining of gill-cavity dusky; pectoral yellowish, dusky at
tip; nn obscure dusky streak along the lower part of side running into lower lobe of caudal .. _... americann«

cle!. Outer teeth of upper [aw less enlarged: spinous dorsal elevated, the longest spine reaching past front of soft
dorsal, its length 1.5 in hend; coloration strongly marked, body scarcely silvery; eye small, 2.33 in snout, 2 ill
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 distinct dark oblique crossbands running downward and forwnrd, the anterior one at the nape extendlng
downward, meeting the second and thus forming lL V-shupcd blotch on each side; a dark lateral streak
bounding the pale color of the belly, most distinct posteriorly and extendlng on lower lobe of caudal; inside
of gill-cavity scarc~ly dusky; pectoral dark : _. _ _ saxaiili«

UMBRULA:
bb. GillrlLkers present, very short and rather slender; lower pharyngenls rutherbroad; Borne or most of teeth molar,

that Is, enlarged, with thickened rounded heads, the molar teeth covering at least unterlor portion of bone:
teeth in outer series of upper jaw scarcely larger than the others; scales on breast small ..•........... . liiiorali«

178. Menticirrhus martinicensis (Cuvier & Valenciennes). Jewsharp Drummer.

Head 3.3; depth 4; eye 7; snout 3.7; maxillary 3; mandible 2.8; interorbital 4.2; preorbital b.S;
D. X-I, 24; A. I, 7; pectoral 1.4; ventral 2.2; caudal 1.6; scales 6-54-12. Body quite elongate, back
considerably 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; spinous 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 usually with oblique dusky bars.
Our specimens are pale below, darker above, 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 jl{. americanus, from which it is not well separated; recorded from Jamaica, Mal"
tinique, and Rio Janeiro, and obtained by us in the San Juan market and at. Palo Seco, Porto Rico,

'where it is probably not rare. It is a fair food-fish.

Umbrina martinicensis Cuvier & Valenciennes, Hist. Nat. Poiss., V, 186,1830,Martiniquc.
Umbrina gracilis euvier & Valenciennes, Hist, Nat. Poiss., V. 189.1830,Brazil.
Umbrina arenaia Cuvier & Valenciennes, Hist. Nat. Poiss.•V. 190.1830.Brazil.
Umbrinajanuaria Steiridachner, lchth. Beitr., V, 122,1876,Rio Janeiro.
Menticirrhus martinicensis, Jordan & Evermann, 1.c.•1473,1898.

Genus 103. EQUES Bloch. Ribbon-fishes.

Body oblong, compressed, back much elevated anteriorly, rapidly tapering to narrow caudal
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 serrre; 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
cseca few; vertebrre 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-I, 36 to 46. first 4 to 6 of the interneurals wedged In between neurals of second and third
vertebrre.

b. Profile steep, but not vertical; distance from snout to first dorsal spine about equal to depth of body.
e. 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
ce. Dorsal spines elevated. longest 2.75 in length of body; soft parts of vertical fins with white spots; body robust. back

much compressed. general form much as in Eques acuminaius, but caudal peduncle deeper and more compressed;
pectoral and ventral short and equal. 1.14 In head. Color, dark-brown, a light bar In front of cye extending
around chin. It second pale bar extending around head immediately behind eyes. a third extending from in
front of dorsal over base of pectoral; a light bur 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 01 salt dorsal. lower branch to base of caudal; 2 or 8 light. unduluting
Iongltudinal bars below these; fins RlI dark brown. vertical fins with many whitish stellate spots. Head 3.75 in
length; depth 8. D. xr or xrr-r, 46 _ punctatus

bb. Profile very steep. Body deepest below first dorsal spine, thence rapidly tapering to narrow caudal peduncle.
Oolorv olivaceous, 8 dark-brown longttudinnl bands along sidc, middle onc from eye backward reaehing tips of
middle caudal rays. D. X-I. 37 _ _ _ pulcher

aa. Dorsal rays XIV or XV-I, 58; about 9 lnterneurals wedged in between neurals of second and third vortebrte: pro.
file almost vcrtical; body highly variegated, with ribbon-Iike oblique bands _.. _.. _ lanceoialus

179. Eques acuminatus (Bloch & Schneider). "Berdugo" or "Berqudo,"

Head 3.1; depth 2.8; eye 3.8; snout 4.1; maxillary 2.6; mandible 2.4; interorbital 4.2; preorbital
5.2; D. X-I, 39; A. II, 7; pectoral ~.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 fins all more or less scaly; gill-'
rakers short, not pointed, 6+ 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 eyeto 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, 'I'ortugas,
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.

Grammistcs aeuminaius Bloch & Schneider. Syst. Iehth., 184. 1801. no locality; altllr Seba.
Eques lineaius Cnvier & Valenciennes. Hist, Nat. Poiss.• V. 169, 1830. Brazil.
Eques acuminatns,.Tordan & Evermann, I. c., 1487. 1898.
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Family L. POMACENTRID£. The Demoiselles.
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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; preoperc1e 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, I, 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
pseudobranchire present; pyloric cseca 2 or 3; gill-membranes free from isthmus. Vertebne 12+14=26.

Fishes of tropical seas, similar in mode of life to the Chretodontidre, feeding on small marine
animals and plants in the coral reefs. Genera 15; species about 180, most of them too small to be used
as 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 Labridse in its gill-structures and pharyngeals.
In other respects it approaches the Kuphosuue, while the unique character of the simple nostril is
shared with the Cichlidre only, from ancestors of which group the Pomacentridre are probably descended.

I. Scales large, 25 to 40 in lengthwise series.
POMACENTRINlE:

a. Teeth fixed, conical or Ineisor-Hke, covering nearly whole free edge of each jaw; carnivorous species.
b. Teeth conical, in two to four series, outer cnlarged and bluntlsh; preopercle entire; scales large; body oblong, depth

2.5 to 1.33 in length; lateral line wanting on tail. CHROMIS
bb. Teeth more or less flattened or Inclaor-Hke, in one or two series.
c. Preopercle, and usually preorbital also, sharply serrate.
d. Teeth entire, strictly uniserialin each jaw; preorbital not vcry deep, its edgc not notched; snout scaly; lowcr jaw

naked EUPOMACENTRUS, 104
cc, Preopercle and preorbital strictly entire; snout naked.
c. Tecth emargtuate or v-sbaped ABUDEFDUF,105

MlCROSPATHODONTINJE:
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;
herbivorous species MICROSPATHODON

Genus 104, EUPOMACENTRUS Bleeker, Pescados Azules.

Body ovate, deep, and compressed, profile steep, usually rounded. Head moderate, nearly as
deep as long, 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; preoperc1e more or less serraterpreorbital 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 elevated, 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 5 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.
c. Lower posterior half of body dark, like anterior half; caudal fln mostly dusky,
d. Pectoral fin not edged with white.
c. Depth of body 1.75in length of body (without caudal); side with faint cross-streaks adu8!u8

ee. Depth of body 2 to 2.25 in length.
I. Opercle without distinct dark spot; caudal not tipped with orange.
g. Anal without distinct blue spot in its posterior axil, except in young.
h. Read with few if any small accessory scales.
i. Base of pectoral without black spot or with but one 11!8cUB, 180

Base of pectoral with t\VO black spots diencaJUS
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gg. Anal with a bluish spot at base of last ray: head and fins much spotted with blue .......•........•.•.... analis, 181
!f. Opercle with a distinct dark spot above; pectoral with a dark spot; tips of all fins orange otophorus
cc. Lower posterior half of body unlike anterior part, being more or less abruptly bright-yellow: caudal fin bright-

yellow; usually u blue spot at base of last ray of anal.
i- Region below lateral line with many blue spots leucostictus, 18~

,ij. Region below lateral line with few blue spots or none.
k: Buck with two round dusky spots on each side fuunueutcr

bb. Depth of body about 2.75 in lenglh; posterior half of body yellowish; fins with more or less yellowish partiiu»
aa. Upper anterior profile of head straight, not arched; body and fins mostly dusky, with pale spots ptanif,'m,,'

180. Eupomacentrus fuscus (Ouvier & Valenciennes). Brown Cockeye Pilot; Maria Molle
(PLATE 27.)

Head 3.5; depth 2.5; eye 3.4; snout 3.5; maxillary 3; D. XII, 15; A. II, 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; giIlrakers small, weak;
scales large, ctenoid, r~duced in size on head; snout, opereles, 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.

Oolor, 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 olivaeeous 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 E. analis, or the latter may be simply an individual color varia
tion from the typical form. The specimens which we refer to E. jUSCU8 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 'Vest. The least common of the thrtc
species of Eupomacentrus which we recognize from Porto Rico.

Pomaccnirus fuscus Cuvier & Valenciennes, Hist. Nut. Polss., V, 432,1830,Brazil.
Pomacentrus variabilis Castelnau, Anim. Nouv. ou Rares, Poiss., 9, pl. 3, fig. 3, 1855,Bahia.
Pomacenirusairocuaneue Poey, Memorias, II, 190,1860,Havana.
Eupomacentrus fuscus, Jordan & Evermarm, 1.c., 155~, 1898.

181. Eupomacentrus a.nalis. (Poey).

Head 3.2 to 3.5; depth 2 to 2.4; snout 3.2 to 3.5; eye 3.2 to 3.5; maxillary 3.2 to 3.75; mandible
3.75 to 4.25; interorbital 3.25 to 3.66; preorbital 7; scales 3-28--8; D. XIl, 15; A. rr, 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
slender, weak, and short, length lessthan 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 fins 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; l)ack 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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scarcely 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 3.5 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 inches in length, collected at Culebra Island, February11, were each profusely covered with pale-bl ue
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 distinct and the caudal fin more yellowish; the lower part of sides
and the belly are paler. These specimens show a near approach to E. leucostictWl., 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 distinct. 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
Eupomacenirus, namely, E. [uscus, E. analis, and E. leucostictus; 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 alcoholic
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 inspirits.

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 veryjew specimens, which we refer to E. [uscus, the spot near the base of
the last anal ray is always present; except on certain specimens, which we refer to E. leucostictu8, 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. juscus; but as we have found no specimens without the anal spot, it seems best at
present to regard the two forms as distinct. To ascertain the true relations of these species careful
field studies 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 3 to 4 inches. Its proportional measurements are quite constant,
as may be seen from the appended table:

Comparative measurements of 83 specimens of Eupomacentrus analis.
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Anal fin.IDorsal fin.

Locality.

Ponce __ .
Do .
Do ..
Do .
Do .
Do .
Do ..
Do ..
Do .
Do ..
Do .
Do ..

Culebra ..
Do ..
Do ..
Do .
Do .
Do ..
Do ;

Fajardo .
Do ..
Do ..
Do ..
Do ..

Puerto Real .
Do .
Do ..
Do .
Do ..
Do ..
Do .
Do .
Do .
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No. % ~ ~ .; g .;< 1 ~ ~ ~ § g>.,1i ~,;. ~ ~.S
~ =:1 A ti b3 ~ ;a ,s ~ ~ ~ 3'~ Se ~ ~ ~

----11--------------- ----1-- --------
29 3.18 3.2 2.13 3.25 3.5 3.5 4.25 3.25 6 2-29-8 XII,15 1.8 1.4 II,l3 2 1.33 1.331 1

688 3.5 3.5 2.13 3.2 iI.25 3.25 3.75 3.25 7 2-28-S XII,15 1. 66 1.17 u.is 2 1.2 1. 2 1 .87
689 3.5 3.5 2.4 3.2 3.2 3.251 3.75 3.66 7 3-28-S XII,15 (1) 1. 25 II,13 2 1. 2 I 1. 2 1. 1 .87
690 3.25 3.4 2 3.2 3.21; 3.2 3.25 3.5 7 3-29--8 XII,15 1. 25 II,13 2 1. 25, 1. 2 1 .87
691 3.36 3.5 2.13 3.2 3.5 3.5 4.25 3.75 7 3-28-8 XII,15 1.8 1.4 II,13 2 1.4,1.251.1 1
692 3.25 3.4 2.25 3.25 3.5 3.5 4 3.25 7 3-28-S XII,15 1. 8 1.25 II,13 2 1. 5 1. 2 1 .87
693 3.25 3.4 2.1 3.2 3.25 3.5 4 3.75 7 3-29-8 XII,15 2 1. 25 II,'13 2 1.4 1.2 1.1 1
694 3 3.25 2 3.5 3.5 3.5 4 3.5 7 3-29-8 XlI,15 2 1. 25 II,13 2 1. 4 1. 2 1 .87
695 3 3.4 2.4 3.2 3.4 3.4 4 3.5 7 3-29-8 XII,15 2 1. 25 II,13 2 1. 2 1. 2 1 .87
696 3 3.4 2.33 3.2 3.4 3. 5 4 3.25 7 2-28-8 XI,15 2 1. 2 II,13 2 1. 25 1.2 1 .87
697 3.5 3.5 2.25 3.5 3.5 3.5 4 3.5 7 3-28-8 XII,15 2 1.2 II,13 2 1.2 1. 2 1 .87
698 3.25 3.25 2.25 3.25 3.5 3.75 4 3.5 7 3-28-8 XII,15 2 1. 2 II,13 2 1. 2 1.2 1 .87
699 4 3.25 2.25 3.75 3.5 3.5 4 3 7 2-2S-8 XII,15 2 1.1 II,13 1. 9 1. 2 1.1 .87 .75
700 3 3.4 2.4 3 3.1 3.1 4 3 7 3-28-8 XII,152.1 1 II,13 2 1.2 1.17 .87 .87
701 3.25 3.5 2.5 3.5 3.2 3.5 4 3 7 3-28-8 XU,15 1.75 1.1 II,13 2 1.1 1.1 .87 .87
702 3 3.1 2.25 3.5 3.5 3.25 4 3.5 7 3-28-9 XII,15 1. 75 1.1 II,131 2 1. 2 1.17.87 .87
703 3 3.33 2.25 3 3.5 3.25 4 3 7 3-28-S XlI,15 2 1.2 II,13 2 1. 4 1.251 1
704 3- 3.4 2.4 3.5 3.5 3.25 4 3.5 7 3-28-9 XII,14 1.4 1.1 II,13 1. 75 1 1. 251 .75
7052.5 3 2.4 3.5 3.5 3.1 4 3.25 7 3-28-8 XII,14 1.75 1 II,13 2 1.2 1.251 1
706 3.37 3.2 2.4 3.1 3.5 3.2 4 3.5 7 2-27-9 XII,15 1.5 1 II,13 1. 4 1. 2 1.2 .87 .87
707 3.25 3.4 2.5 3.1 3.5 3 4 3.5 7 3-28-8 XII,15 1. 75 1. 2 II,13 1.7,5 1. 2 1.2 .87 1
708 3.25 3.5 2.3 3.5 3.5 3.5 4 3.2 7 3-29-8 XII,151.6 1 II,13 1.75 1.2 1.2 1.2 .87
709 3.5 3.4 2.5 3.5 3.213.5 4 3.5 7 3-28--8 XII,15 1. 6 1. II,13 1. 75 1 1. 2 .87 .87
7103 l\ 4 2.4 3.5 3.5 3 4 3.4 7 3-28-S XII,151.6 1 II,lS 1.75 1.2 1.3 .87 .87
748 s,5 3.4 2.1 3.4 3.7 3.5 4 3.4 7 3--28-9 XII,15 1. 75 1.1 II,13 1. 75 1.1 1. 251 I .87
749 e.5 3.4 2.4 3.5 3.7 3.6 4 3.5 7 3--29-9 XII,l.5 1. 75 1.1 II,13 1. 5 1.1 1. 251 .87
750 S.5 3.2 2.4 3.5 3.5 3.6 4 3.5 7 3-29-8 XII,15 1.75 1.1 II,13 1.75 1.2 1.251, 1
751 B 3.1 2.2 3.3 3.5 3.5 4 3.5 7 3--28--8 XII,15 1.75 1. 25 II,13 1. 75 1.4 1. 251 1
752 3.5 3.5 2.5 3.6 3.5 3.4 4 3.5 7 3-28-S XII,15 1. 75 1 II,13 1. 75 1. 2 1. 251 .87
753 3.37 3.4 2.1 3.5 3.5 3.4 4 3.3 7 3-29-8 XII,15 1.6 1.1 II,13 2 1.2 1. 251 .87
704 3.37 3.4 2.4 3.5 3.5 3.4 4 3.3 7 3-29-8 XII,15 1. e 1.25 II,13 1. 75 1.2 1.251 1
7553.5 3.2 2.2 3.5 3.5 3.5 4 3.3 73-29-8 XII,15 1.75 1 II,13 1.75 1.4 1.2.51 1
756 3.25 3.5 2 3.5 3.7 3.5 4 3.5 7 3-29-9 XII,15 1.75 1. 25 II,13 2 1.2 1. 251. 4 1

1 Broken,

'Vest Indies north to Key West; hitherto regarded as only from Havana and Key 'Vest. 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 algse on the west side of the small keys off the Playa.

Pomacenh'U8dnali8 Poey, Synopsis, 327, 1867, Havana,
Eltpomaccntrlt8 analis, Jordan & Everm~nn, I. c., 15M, 1898.

182. Eupomacentrus leucostictus '(Mtiller &.Troschel ). Beau Gregory; Cockeye Pilot; Black Pilot.

(PLATE 28.)

Head 3.5; depth 2; eye 3; snout 3.75; maxillary 3.75; interorbital 3.75; preorbitaI6.5; D. XII, 15;
A. II, 13; scales 2-29-10. Body compressed; dorsal land ventral outlines similar; profile convex, but
less steep than in E. fuscu« 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
distinctly 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, scarcelyreaching 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 general 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
the 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 Guaniea. While fairly common, it is apparently much less
abundalit than E. analis.

Ponuicenirus teucoeuaus MUller & Troschel, in Schomburgk's Exe. Barbados, 674, 1848,.Barbudos.
Pomaeentrus eaudatis Poey, Synopsis, 328, 18(17, Havana.
Pomaccntrus xanthurus Pocy, Memorias, II, 190. 1860, Havana.
Pomacenirus dorsopunieans Poey, Synopsis, 328, 1867, Havana.
Eupomaeentrus lcucosticuis. Jordan & Evermann, I. c., 155,1898.

Genus 105. ABUDEFDUFForsklH. 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 creca 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, Herniglyphidodon, Arnblyglyphidodon, Glyphidodomops, etc., have
been defined by Bleeker. The genus Stegastes Jenyns (irnbT'icatus) is also very close to Abudejduj, but
it seems to have entire teeth, and the snout and fins are densely scaly. The genus Nexilarius is loss
closely related to Abudejduf.

GLYPHISODON:

a. Preoperele entire.
b. Preorbital very narrow, its least breadth less thun pupil, even in adult; nutertor profile of head nearly straight,

snont ruther acute: dorsal spines 13; anal with about 12 soft rays.
c. Seales about 4-30-11; green, with about 6 dark-blue or blackish crossbnnds; depth 1.75 to 2 in length; anal rays

II, 12 Baxalilis,183
EUSCHISTODUS:

bb. Preorbltal brand, its least breadth not less than dinmeter of pupil, greater than pupll in adult: anterior profile of
head more or Iessnrohed, snout low and blunt, projecting beyond the small mouth; anal rays II,10; coloration dull.

(I. Dorsal spines 13; scales 27 or 28.
e. Color in adult brownish, with green dots, not distinctly banded; teeth smallor, it on each side (malayus

([d. Dorsal spines 12; body with 5 dark erossbands, fainter than in A. soxatilis; scales about 25 •.•••......•.•..... lauruB
aa. Preopercle suid to be coarsely serrate; dorsal spines 13; scales very large,25; body with dark erosabauds ••••• rud'is

183. Abudefduf saxatilis (Linnmus). Cockeye Pilot; Demoiselle; "Chiriodo.", "Pintado."

Head 3.2; depth 1.8; eye 3.2; snout 3.5; interorbital 2.7; D. XIII, 13; A. II, 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. Smaller
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 011 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 Eupomacenirus. 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.

C1~retodon canda bijurca,jasciis S. albis, Llnneeus, Mus. Adolph. Frederlci, T,01, "India."
Chretodonsaxatitis Llrmreus, Syst. Nat., ed, X,276, 1758; after Mus. Ad. Fr.
Gluetod.on mauriiii Bloch, Ichthyol., III, 213,pl. 109,1785,Brazil: on a bud drawing by Prince Maurlee
Gluetodon nW"oinatus Bloch, Ichthyol., III, 98,pl. 207,1787,Martinique: on a drawing by I'Iunner.
Glyphisodon moucharra Lacepede, Hlst, Nut. Poiss., IV, 542,1803,Brazil, etc.: after various authors.
ctuaoao» sarqoidc« Lacepede, Hist. Nat. Polss., IV, 453,18lJ3, Martinique: on a drawing by Plumier.
Gtyphidodon trosclielli Gill, Proe. Ac, Nat. Sci. Phila.1862, 150,Cape San Lucas.
Gtypllidodon suxaliti. Poey, Fauna Puerto-Riqueiia, 336,1881; Stahl, I. e. 77 and IM,I883.
AbudeJduJsaxaiilis, Jordan & Evermann, I. e., 1561,1898.

Family LI. LABRID£. The Wrasse-fishes.

Body oblong or elongate, 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 j 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, r, 5, inserted below pectorals. Branchiostogals 5 or Gj pseudobranchim
well developed; gills 3.5, slit behind lust arch small or obsolete; gill-membranes somewhat connected,
sometimes joined to narrow isthmus. Air-bladder present; no pyloric creca.

This family comprises GO 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 tendeney with all recent writers has been toward a rather minute subdivision. The
numbers of vertebra; 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 Gunther, but it may be used for generie subdivision.

a. Dorsal spines 8 or more, usually well distinguished from soft rays; anal spines 2 to 6.
b. Vertebras and dorsal spines not in greatly increased numbers; vertebrm 22 to 29; dorsal spines 8 to 13; anal spines

2 or 3; species of tropical or subtropical seas.
r.. Vertebrro 27 to 29 (so far as known); dorsal spines usually 12 (11 to 14); sides of head more or less scaly: preopercle

serrulate or entire.
HARPINJE:

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.

r.. Dorsal spines about 14, the 3 or 4 anterior falcate, produced in long streamers: body deep and compressed, anterior
profile steep; teeth unlserdal: no posterior canine; cheek and opercles scaly; bases of soft dorsal and anal
scaly: soft parts of. vertical fins produced; scales moderate (40, LACHNOLAUlUS, lOll

ee. Dorsal spines 11 or 12 (rarely 13), none of them produced in filaments; cheek and opereles scaly: body oblong:
back not greatly elevated.

f. Soft dorsal and anal each with a scaly sheath at base: scales large (about 32); posterior canine present; soft dorsal
and anal elevated, produced behind HARPE

ff. Soft dorsal an~anal without sheath of scales; preopercle serrulate (at least in young); soft dorsal and anal more or
less falcate.

,q. scales large, about 30; lower limb of preopercle scaly; posterior canine prcsent; anterior canines t DECODON

CLEP'flClNlE:
(111. Anterior teeth small, bluntish, not ounine-Ifke; 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: dorsal
spines almost hidden by series of scales: head everywhere closely sealed, except on lips and snout; scales of
body large: preopercle serrulate; gillrakers slender, short: pectoral Jalcute: lower phuryngoals very small;
V·shaped, their teeth small, very blunt, and coalescent; vertebras 10 + 17=27: dorsal spines, 12..... CLEPTICUS

ce, Vertebrm 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.

JULtDINJE:
h. Lateral line complete and continuous.
i. Snout not tubiform; preoperele entire: teeth uniserial, none chteel-shaped.
j. Cheeks and opereles naked.
k, Scales large, 25 to 30 in lateral line: anal spines 2 or 3.
I. Dorsal spines 9: dorsal enlarged, without scaly sheath; scales of breast not enlarged.

Ill. 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 caulnos ~ IRIDJO, 107

Il, Dorsal spines 8; no posterior canines: anterior canines ~, uormal in position; a low sheath of scales at base of
dorsal; dorsal spines pungent; anal spines 3, never 2 CHLORICIITHYS

XYRICHTHYINJE:
hh, I,ateralline interrupted posteriorly, beginning again on level of axis of body, on caudal peduncle; scales large, 20

to 30 in lateral line: dorsal "pines 9: anal spines 3: anterior eanlnesl.
o. postbrior canine present: snont slender, anterior profile not convex: cheek and opercles scaly: dorsal spines

pungent, the three unterlor longer and with filamentous appendages: dorsal and annl with n sealy sheath; scales
very large 0 DORATONOTus,l08

00. Posterior canine none: anterior profile more or less convex; head naked, except usually a few seales below eye;
body more or less strongly compressed: ventrals thoracic, inserted below the pectorals.

1'. Scales very large, about 20 in lateral line, which is placed on first row of large scales below dorsal sheath: anterior
dorsal spines not detached; head not trenchant above 0 ". XYRULA

1'Jlo Benles large, about 26 in lateral line, which is placed on second row of large scales below dorsal sheath,
'l- 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; cheek not very deep... NOVACULICHTHYS

1"1'. Upper anterior profile of the head sharply trenchant, its curve paruboltc; cheek very deep, eye ncar upper
profile ..••••.•.••....••...•.•........... 0 • •• • • •• • • • •••• ••• • ••••• • • ••• • • ••••• • •••••••••• • •••••••• •••• XVRICHTHY8
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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 imbrieate 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 these spines very low, filamentous tips longer than head; other spines all
low, gradually shorter to the eleventh; second dorsal and anal much produced; caudal lobes falcate;
third anal spine strong; peetoral and ventrals short.

This genus contains a single species, a large, showy fish of tropical America, remarkable for the
long, streamer-like filaments on the dorsal spines.

FIG. 65.-Lachnolaimns maximns.

184. Lachnolaimus maximus (Walbaum). '<Capitan ", Perro Perro; Hoq-fish.

Head 3; depth 2.2; eye 5.4; snout 2.4; maxillary 2.1; mandible 2; interorbital 4.1; preorbital 4.4;
D. XIV, 11; A. III, 10; pectoral 1.6; ventral 1.6; caudal 1; scales 8-38-14. Body deep and compressed,
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 spot 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 spor extending
upon body. The sexes 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, Bahamas, 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. It 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
flesh of only the large individuals is believed to possess any deleterious properties.' Whether there is
any good reason for this belief is doubtful.

Suillu8 (the Great Hog-fish), Catesby, Nat. Hist. Carolina, etc., pl. 15, 1750, Bahamas.
Labru8 maxitnus Walbaum, Artedi Piseium, 261, 1792.
Lactmotatmue euiuus Cuvier, Regne Animal. ed. II, vol, 2, 257, 1829,Bahamas; after Catesby.
Laclmolaimus aunua Cuvier & Valenciennes, Hlst. Nat. Poiss., XIII, 277, 1839,St. Bartholomew.
Laclmolaimus dux Cuvier & Valenciennes, Hist. Nat. Poiss., XIII, 285, Martinique.
Laclmolaimu« caninu8 Cuvier & Valenciennes, Hist. Nat. Poiss., XIII, 288, 1839,St. Thomas and Santo Domingo.
Lachnolaimus psitiacus Cuvier & Valenciennes, Hist. Nat. Polss., XIII, 291, 1839, Porto Rico.
Lachnolrernu8 8uillu8 Poey, Fauna Puerto-Riquefia, 336, 1881.
Laclmolaimus rnax:irnu8, Jordan & Evermann, 1.c., 1579,1898.

Oeaus 107. IRIDIO Jordan & Evermanll. Doneellas.

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.
Vertebrae 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 ~re American. The genus is very close to the Old World Haliclueres,
differing chiefly in the dentition and in the presence of 3 anal spines instead of 2.

fl. 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
as inner ray; scales before dorsal not crossing middle line, in about 5 series.

I,. Ride below spinous dorsal without dark crossbar; general color bluish (male), or bronze (Iemale ), with many sky
blue spots, most distinct 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•...........................•.... I'UdiatuB

bb. Side below spinous dorsal with a very broad, blackish cross-bar _ kil'Bckii,186
aa. Caudul fin rounded or subtruncate, outer rays not produced, shorter thnn middle rnys,

c. Scales hefore dorsal Inrgc, in 4 to 6 rows, not crossing median line; snout moderately pointed.
d. Ventrnlllns with outer ray produced, more than twice length of inner.
c. Side without conspicuous dark lateral band and with a distinct dark vertical bar, extending downward from

spinous dorsal; axlllary spot obseure; body rather elongate, depth about 3.75 in length; profile not steep; pos-
terior canines rather small; head with black streaks and spots above; caudal sharply barred. om'"oti

ee. Side with a broad blue-black laterul band extending from eye to tip of caudal; buck 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
rather robust, depth 3.33 in length cyalloceplialtlS

dd. Ventral fins with outer ray not produced, its length not more than twice that of inner rays; side with a dark
lnteral band: species of small size.

j. spmou» dorsal with a conspicuous blue-black spot between fifth and seventh spines; body not very slender, depth
s.sn, length; a dark band from snout through eye to operele, lateral band on side brander than eye und placed
a llttle above opercular band, Iateral band extending nearly to tip. of caudal: no second dark band below it; a
Iuint, dark spot under last dorsal my und one at base of pectoral above; 2 or 3 narrow bluish-white stripes
across cheek: body and lInsin life. with bright colors whieh fade in aleohcl, macullpinmn.

jf. Spinous dorsal pule, blaek spot very small or wanting; body slender, depth 4 in length; operele with a conspicuous
black spot; a blue-black band from snout through eye and across opercles to base of caudal, not extending on
fln; a narrower and Iatnter 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 distinct bands uoross
cheek; fins mostly pale, with bright red and blue colors in life, young and deep-water Iudivlduuls often
showing a blaek spot at base of caudal and sometimes a dark spot ncar middle of dorsal, with sometimes a
larger one at base of its Iast my; angles of cauda! black in adult; lower pharyngeuls T·shaped, the anterior
limb very short bil'ittatu8, 185

aaa. Candal fin double·eoncave, median portion con vex, outer rays more or less produced in adult (lin rounded in
young); scales before dorsal in 6 or 7 rows, not crossing median line; a blue-black spot close behind eye, some
times obsolete in adult.
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g. Lateral line without blue-blaek spot; vcntrals with outer rays scarcely filamentous, about reaching tip. of
pectorals,

h. Tubes of pores of lateral line distinctly branched, branches usually 3 iu number: body moderately slender, depth
a Httle less than length of head and 3.75 (0 4 in body; head 3.4.

i. Eye large, 1.66 in snout.
ii. Eye small, 2.66 in snout; brownish above, bright violet-red below; many blue spots above; a crescent on base of

pectoral; caudal edged with violet and with convergent streaks of ycllow .. _ __ . poeyi
lth, 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 3.4; snout very sharp, anterior profile of head struightlsh 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. ,

j. 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 ,

jj. Color in life, olivaoeous: a broad band-like area of orange mingled with violet spots along side backward from
head to middle of body, lower edge of this band serrate; below this a pale-violet band, darker behind; still
lower a yellow stripe; head ohvaeeous, marked with blue; preorbltal scarlet, with 3 violet stripes; opercles
bright red, with 3 violet stripes, postocular black spot in the uppermost; dorsal and unnl orange nnd yellow,
with blue spots; caudal with convergent bands of orange formiug reticulations around blue spots....... pictus

FiG. 66.-Iridio bivittatuB.

185. Iridio bivittatus (Bloch). Slippery Dick; Doneella.

Head 3'3; depth 4; eye 6.3; snout 3; interorbital 4.7; preorbital 4.7; D. IX, 11; A. III, 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
crossing 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 opercle; 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 bl-ie 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 'Vest 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 radiatuB Linnrons, Syst. Nat., ed. XII, 472,1766,Carohna: not Labrus radiat'UBL., ed. X.
Labrus bivittatus Bloch, Ichthyol., pl. 284,fig. 1,1792; from a painting by Plumier, made at Martinique.
Looms psitiaeulus Lacepede, Hist. Nat. Poiss., III, 522,1800,Martinique; from 0. copy of Plumier's painting.
Julis humeralis: Poey, Memorias,lI, 212,1860,Havana; adult.
ctuerojuu«grandisquamiB Jill, Proc, Ae. Nat. Sci. Philo.. 1863,206,Beaufort, N. C.
Cluerojuli« arangoi Poey, Enumeratio,l09,1875, Havana; young.
PlatygtoBBusjtorealis Jordan & Gilbert, Proc. U. S. N. M.1882, 287,Pensueola: young.
Iridio bivittat'UB, Jordan & Evermann, I. e., 1595,1898.

186. Iridio kirschii Jordan & Evermann.

Head 3.4; depth 4; eye 5.5; snout 3; D. IX, 12; A. III, 11; scales 2-28-8. Body elongate, com
pressed; anterior profile gently convex; head rather long; snout pointed; month 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. Fins 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; caudal fin almost
truncate, slightly, if at all, double-concave.

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 fins 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 olivaeeous, 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 kir8cltil Jordan & Evermann, Check-List of Fishes of North and Middle America, 413, 1896, Bahia; name only;
Jordan & Evermann, Fishes North and Middle America, 1598, 1898.

Genus 108. DORATONOTUS Gunther.

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 Labridse, 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 mcqalepl», 187
aa. Seales smaller, 1-26-6; caudal fin white, with 2 small reddish-brown spots decoris, 188

187. Doratonotus megalepis Giinther.

Head 2.75; depth 2.66; D. IX, 10; A. III, 9; scales 1~-20-6~. 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
thus strongly concave. Snout slender, sharp, compressed, its length 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 scales, 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 fins
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with elongate scales on basal portion; lateral line following outline of back 1 scale beyond end of dorsal
fin, thence interrupted and continued on 4 scales of middle of caudal peduncle.

Color in life: Very intense grass-green, about uniform over the body; head more yellowish, slightly
paler below; opercle mesially a little darker; iJ;is 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 1;\1"est Indies north to Key West, rare. Length 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
seined among the algre at Hucares.

Doratonoiue megalepi8 Gunther, Cat., IV, 125, 1862, St. Kitts; Jordan & Evermann, I. e., 1611,1898.
Doratonotus ttuuaesmu« Jordan <I< Gilbert, Proe. U. S. 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. IX, 10; A. III, 9; pectoral
1.6; ventral 2.2; caudal 1.6; scales 1-26-6. Body moderately elongate, compressed throughout; back
a little elevated, 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 is 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 rsoft part similar to soft dorsal, longest rays 2.3 in head; pectoral 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
ext.ending from first spine t.o 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; pee
t.oral 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 undulat.e vertical bar bordered" in front by a black line. In spirits, pale-green, maroon
markings faintly persist.ent, becoming dusky. .

One specimen, the type (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 algie 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.

Doratououu deeCtris Evcrmann & Marsh, Rcpt. U. S. F. C. 1899 (Dec. 19), 354,Ponce, Porto Rico.



THE FISHES OF PORTO RICO.

FAMILY LB. SCARID£. The Parrot-fishes.
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Body oblong, moderately compressed, covered with large cycloid scales as in the Lobridse.
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 IX, 10; A. II, 9; 23 to 25 scales in lateral line;
vertebne about 11+14 = 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 Scarido: 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 flesh 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 Scaridie as inhabiting the waters of America north of Panama, of which only 3
are as yet known from Porto Rico. '

SPAIlISOMATIN1E:
a. Lower pharyngeal broader than long, flattish or basin-shaped; gill-membranes broadly joined to isthmus, not

forming a fold across it; lateral linc subcontinuous; sealos about head few and large, those on cheek in one
row; lower jaw projecting; teeth whitish or rosy.

b. Dorsal spines flexible; teeth more or less distinct, at least nntcrlorly,
c. Teeth in each jaw In fcw series, not Imbrk.ated or quincunx; lateral teeth of each [aw coalescent in a more or

less continuous cutting edge, tceth marc frcc anteriorly and not adnatc to dental pint" CIlYPTOTOMUS
bb. Dorsal spines stiff, pungent; teeth of upper jaw more or less coalescent.
d. Teeth of each [aw chiefly eoaleseent,jnws divided by a rather indistinct median: suture SPARISOMA,109

SCAUIN1E:
aa. Lowcr pharyngeal spoon-shaped, much longer than broad: teeth of jaws fully coaleseed, cnch jaw divided b." 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 tall: seales about head rather numerous,
those on cheek in two or more series; lower [aw Included.

e. Teeth and jaws whitish or rosy in color 0 0.00 0 0 SCARUS, 110
oe, '£eeth and jaws blue or bluish-green PSEUDOSCARUS, 111

Genus 109, SPARISOMA Swainson. Viejas.

Lower pharyngeal broader than long, subhexagonal, its snrface 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; ] 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.

SPAnISOMA;
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.
c. Posterior canines 2 to 4 on each side.

do Caudal fin with morc or less of black on posterior margin, yellowish at basco Canines strong, 4 (rarely 3) on each
side 0 •••••••••••• 0 ••••• 0 •••••••••••••••••••••••••••• : •••••••• _ •••••••••••••••••• 0 0 ••••••••••• a'1/sll'odon,189

dd, Oaudul fln without black in adult; 1 or 2 more or less distinct whitish bars across chin.
C. Onnlnes 3 or 4 on each side, rudinting horlzontully; uxll with little or no blue, but with a dusky blotch pnrtly

hidden by fin; front steeper and less curved than in S. IlOplom1/s1ax; body und fins mottled, but much less so
than In S. Iwplornyslax.

f. Canines 3 on each sldc; pores of lateral line with but 2 branches: sides of head much dotted with black: caudal
barred 0 0 •••••••••••••••• 0 •••••••••• _ ••••••••• 0 '" 0 •••••••••••••• _ ••••••••••••••• _ •••••••••••••• _. • • •• •• alomari",n

ff. Cnnines 4 on each side; tubes of Interal ltne-mueh branched: 11 distinct narrow streak of blue downward and Ior
ward from eye; caudal nearly plain dusky-olive; anal mottled......•............. 0 ••••••••••••••••••••• radians

ee. Canines 2 or 3 on each side; axillary region extensively deep-blue In life. this forming n large blotch around and
on base of pectoral; a curved series of small white specks around the blue on base of pectornl: fins atl mottled,
nnal with 3 darker areas: body with 3 fnlnt pale lengthwise streaks, more or less obscure, 2 of these bounding
a more or less interrupted dusky band from eye to base of eaudnl 00 •••••••••••••• Iwplom1/slax, l 90

ce, Posterior eanlnc single on each side; body ruther stout nipilObles, 191
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bb, Caudal fiu simply luuate,.outer rays more or less exserted, but uot twice as long as Inner rays and mueh shorter
than head; canlnc single on each side (rarely obsolete or duplicated).

g. Head with a scarlet stripe from below eye to anglc of month; 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 obscure _.. _ aurofrcnatum, 192

utI. Head without scarlet stripe. .
It. Pectoral very long and sharp, 5 In body; body brownish, not striped; no axillary spot oxybracldnm

hh, Pectoral moderate, less than one-fifth length.
i. 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 ......... abitdgaardi,193
ii, Color, brownish, with 3 or 4 pale longitudinal streaks, upper running to It faint pale blotch on back of tnil

- between 2 dark-brown blotches; caudal distinctly pale-edged behind and more distinctly barred than in S.
jtavcscCllS; spot at base of pectoral brownish and very faint; about 4 small dusky blotches along base of dorsal,
Iast one most distinct at base of last ray; caudal with many crossbars and blotches; snout dusky: chin with
1 or 2 whitish crossbars; caudal concave, with sharp angles; dorsal and anal mottled with brown; pectorals
and ventrals plain; young with dark opercular blotch and dark points about eye distinctnm

bbb. Caudal tin In adult deeply forked, upper lobe about as long EtS head and twice or more length of Inuer rnys;
caudal fin variegated.

j. 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 ..... clt1'1Jsollternm, 194

jj. Canines Lor 2 on each side; upper. and lower caudal lobes greenish.
k. Opercle without blaek-and-yellow spot; pores of lateral line each with 4 or 5 nearly simple branches lorilo, 195

kk, Opercle with an Inky-black spot, In front of which Is a golden spot; no spot at base of pectoral _.. viridc, 196
EUSCARUS:

aa. Upper jaw never with posterior lateral canines; colors dull, usually mottled brown or greenish.
I. Caudal slightly rounded, angles not produced. .

m. Seales of lateral line and some on nape and opcrele black; dorsal-spines stout; olive, vertical fins edged with
violet; axil violet _ _ _ strigatnm

ll. Caudle lunate, or truncate with sharp angles (rounded In very young).
'It. Caudal fin distinctly barred with Irregular brown spots and markings.
o. 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 tall.
p. Caudal lunate or subtruncate In adult, rounded In young. General color ollvaceous or reddlsh-brown,clouded,

and washed with cherry-red; lower fins mostly red; pectoral light-orange; chin pale, with whitish cross-
band _ _ _ jtavc8CC1l8, 197

Pll. Caudal truncate, not at all lunate In adult, angles very slightly produced.
q. Color ollvaceous or bluish-green, a whitish streak below month; a dark axillary spot usually present; a whitish

band on caudal: fins dotted rubripinne, 198
1m. Caudal-fin not erossbarred.

r. Ax!IJary spot black, very distinct; outer rays of caudal considerably produced, length of exserted part one-third to
one-half that of head.

s, Caudal red, its outer rays green; ax!IJary spot very distinct; body ollvaecous, nearly plain-reddish below; some
greenish-blue on head; a faint greenish streak running backward from angle of mouth .........• brachiole, 199

8S. Caudal violaceous, Its outer rays one-half head; a dark spot at base of pectoral; color dusky-red, scales of back Itnd
sides with red spots __ ........•........ _ _...............................•....• _.•.. maschalc811ilo8

rr. AxlJlary spot faint or wanting; coloration uniform dark purplish-violet; 3 large scales on cheek; dorsal spines rather
slender, but pungent; caudal emarginate; tubes of each seale of lateral line much ramified and extending over
whole seale; teeth of moderate size, very distinct 011 edges of jaws frandos1t'111

189. Sparisoma xystrodon Jordan & Swain. Loro; Parrot-fish.

Head 3.2; depth 3; eye 5; snout z,75; interorbital width 3:8; preorbitaI3.2; scalesJ-25-5; D. IX, 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. lwplomystax 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 FuC'US and eelgrass, along' with S. hoplornystax. Length 4 to 7 inches. It is very common
about Porto Rico, our collection containing specimeus 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. \

SpariBoma xyBtrodon Jordan & Swain, Proc, U. S. N. M.1884 (July 1, 1884), 99, Kcy WC"t, Flu.; Jordan & Evcrmann, I. c••
II, 1630,1898.

FIG. 67.-Sparisollla Iwptolllystax.

190. Sparisoma hoplomystax (Cope).

Head 3; depth 2.8; eye 3.5; snout 2.8; interorbital 3.7; preorbitaI5.4; D.IX, 10; A. II, 9; pectoral
1.5; ventral 1.8; caudal 1.5; scales lil-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 Scorus radians and Sparisorna <:JIqnolene in the
U. S. National Museum.
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Labrus radians Castelnau, Anim. Nouv., ete., Amerique du Sud, 29,1855; not scaru«radians Cuvier & Valenciennes.
Scams radians Gilnther, Cat., IV, 211; Jordan & Gilbert, Synopsis, 906, 1883; not of Cuvier & Vuloncionnes.
Scarus llOplomystaxCope, Trans. Am. Philo. Soe. 1869,462,St. Martins.
Sparisoma cyanolenc Jordan & Swain, Proe. U. S. N. M.1884,98, Key West.
Sparisoma llOplomystax, Jordan & Evermann, I. c., 1632,1898.

191. Sparisoma niphobles Jordan & Bollman. Loro; Parrot-fish.

Head 3; depth 2.67; eye 4.25; snout 3; D. IX, 10; A. II, 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; caudal slightly rounded, outer rays about
2 in head; anal similar to soft dorsal, it'! 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 whitish 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,
AguadiIIa, Mayaguez, Ensenada del Boqueron, Ponce, H ucares, and Fajardo. It was 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 algre in shallow water. From S. hoplomystax (Cope), which it closely resembles, it may
best be distinguished by the presence of but a single lateral canine and the numerous small white
specks, which are diagnostic.

Sparisonu: niplioblc« Jordan & Bollman, Proe. U. S. N. M. 1888 (Sept. 20), 551, Green 'I'urtlo Cay, Bahamas; Jordan &
Evermann, I. c, II, 1633,1898.

192. Sparisoma aurofrenatum (Cuvier & Valenciennes).

Head 3.1; depth 3.1; eye 5; snout 2.6; interorbital d.Ii; preorbitaI4.6; D. IX, 10; A. II, 9; pectoral
1.4; ventral 1.7; caudal 1.5; scales1~25-5. One posterior canine (obsolete or broken on right side
in our specimen); 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
bordered at upper anterior 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
base, 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 bl~ck 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, Jamaica, Porto Rico,
St. Thomas, and St. Lucia. One specimen, 7.5 inches long, obtained by us at Arroyo.
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ScarU8 mwo!renatu8 Cuvier & Valenciennes, Hist, Nat. Poiss., XIV, 191, 1839, Santo Domingo.
Scarus mineofretuuus PocYJMemorias, II, 279,1860, Cuba.
"'l,arisoma aurofrenolum, Jordan & Evermann, I. c., 1634, 1898.
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193. Sparisoma abildgaardi (Bloch). "Loro Colorado"; Red Parrot-fish,

(PI,ATE 30.)

Head 3; depth 2.7; eye 6.4; snout 2.1; interorbitaI4.5; preorbitaI3.4; D. IX, 10; A. II, 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 rosy; 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
contains 2 specimens, 11 and 12.5 inches long, respectively, from Arroyo, where many others were
seen. While it was not noticed elsewhere it is probably not rare about the island.

Fieja, Parra, Descr. Dif. Plezas, Hist, Nat., 58, 1'1. 28, JIg. 2, 1787, Cuba.
Scaru« abilflgaardi Bloch, Ichth., 1'1. 259, 1791, America; from a specimen sent by Professor Abildguard.
Scarns coccincus Bloch & Schneider, Syst. Ichth., 289, 1801, Cuba; after Parra,
Scar ItS aurcorubcr Lacepede, Hist, Nat. Poiss., IV, 55, 163, 1803, Murtlnlque: on 11drawing by Plumier.
Scarlls amplu« Rl111Zl1ni, Nov. Comm. Ac. Sci. lust. BOIlOIl.,324, taf. 5, 1'1.25, 1842, Bruzil (fide Gulchenot: not seen by us).
Scaru« crythrinoides Guichenot, Scarides Mus. Paris, 10, 1865, santo Domingo.
Scams oxybmckius Poey, Synopsis, 342, 1868, Cuba,
Sparisotna abildgaal'di, Jordan & Evermann, I. c., 1635, 1898.

194. Sparisoma chrysopterum (Bloch & Schneider).

"Loro Verde"; "Uotoro Verde"; Vieja; Blue Parrot-fish,

Head 3.1; depth 3; eye 5.8; snout 2.1; interorbital 5.5; preorbital 3.2; D. IX, 10; A. n, 9;
pectoral 1.5; ventral 1.9; caudal 1.2; scales 1!-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.

Color 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; pectoral 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.
It reaches a good size and is of some value as a food-fish. Two fine speoimens, each a foot long, were
obtained from Arroyo and Isabel Segunda, and others were seen at each of these places and at Culebra,

Vicja, Parra, Doser. Dif. Piezus, Rist. N"t., 58, pl. 28, JIg..1, 1787, Cubl1.
Scal'l/s cl/.l'usoptcrus Bloch & Schneider, Syst. Iehth., 286,1'1. 57,1801, Amerlcan seas.
searu« chloris B10eh & Sehncidcr, Byst, Ichth., 289, 1801, Cuba: after Parra.
Scarue laleralls Poey, Memorfas, II, 219, 1860, Cuba,
f Scarns s]liniflel/s Guichenot, Scaridcs, 15, 186.'), Buhfu,
Spari80ma chrysop/crum, Jordan & Evcrmann, I. e., 1686, 1898.
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195. Sparisoma lorito Jordan & Swain. "Lora"; Parrot-fish.

Head 3; depth 2.9; eye 5.3; snout 2.3; interorbital 5.2; preorbitaI3.5; D. IX, 10; A. H, 9; pecto
ral 1.5; ventral 1.8; caudal 1.3; scales H-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 ot
pectoral; outer rays of caudal darker than middle. Much resembling S. brachiolein 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 loriio Jordan & Swain, Proe. U. S. N. M.1884 (July 1),95, Havana; Jordan & Evermann, I. c., 1637,1898.

196. Sparisoma viride (Bonnaterre). "Loro Verde"; "Cotoro"; D.ark-green Parrot-fish.

Head 3; depth 2.6; eye 7.5; snout 2; interorbital 4; preorbital 3.1; D. IX, 10; A. H, 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
is green with a narrow brown border; a narrow brown bar backward from eye to humeral region, "and
a similar one from mouth backward to opercle, this connecting with the narrow line around each lip;
space above this rich green, below paler green; upper edge of operele with a small pale-lemon spot, below
it a green one, then rest of opercle with a broad reddish-orange border; suboperole 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.

Plscis viridis bahamensis (the Purrot-flsh), Catesby, Nat. Hist. Carolinas, ete., II,"29, pI. 20, 1738, Bahamas.
Scarus viridis Bonnaterre, Ene. Mcth., X, 96, 1788,Bahamas; after Catesby.
Scaru8 catc8byLaccpede, Hist. Nat. Poiss., IV, Hi, 1803, Bahamas; after Catesby.
Scarus catesbciCuvicr &. Valenciennes, Hist. Nat. Polss., XIV, 183, 1839, Bahamas.
Scarus melanotis Blecker, Ichth. Notizen, I-X, 4, 1862,St. Croix.
SparuJOma vir/de, Jordan & Evermann, I. o., 1638,1898.

197. Sparisoma flavescens (Bloch & Schneider). Vi/ja Colortulu; Miul. Parrot-fish,

Head 3.1; depth 2.7; eye 5.5; snout 2.4; interorbital 4; preorbital 4; D. IX, 10; A. II, 9; scales
1-25-5. Body rather stout, compressed, 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 a
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 papillse, 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 about 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 is sometimes merely truncate, never rounded as in S. rubripinne.

Color of adult in life: Olivaceous, clouded 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 distinct 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. fiaiescens 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. jlavescens 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 'Vest, 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: Ran Juan,
Mayaguez, Puerto Real, Guanica, Ponce, Eusenada del Boqueron, Hueares, 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 thc eelgrass. At Havana it is apparently equally common,
the numbers seen in the market exceeding that of all othcr species of the gcnus 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, Deser. Piezas Dif. Hist. Nat., 59, pl. 28, fig. 4, 1787, Cuba.
Scams flat'esc!:lls Bloch & Schneider, Syst, Iehth., 290, 1801, Cuba: after Purra.
Scarus squalidus Poey, Memorius, II, 218. 1860, Cubn,
SlJarisollla jlavescelts, Jordan & Evermann, I. c., 1640,1898.

198. Sparisoma rubripinne (Cuvier & Valenciennes). Vieja;, Loru; Parrot-fish,

Head 3.3; depth 2.9; eye 5.5; snout 2.5; interorbital 3,7; preorbital4; D. IX, 10; A. II, 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 l-mg, 1.3 in head; ventral shorter, about 1.9 in head; caudal truncate in adult,
Usually rounded in young, never lunate (Ill In S. flaoesccns, outer rays about equal to snout and eye.

Color in life (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-ollvaceous: 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; pectoral pale; ventrals pale-rosy, inner rays white; jaws white. Another specimen, 4
inches long, 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 auout 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, puler 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
distinct dark blotches on buck 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; [aws pale.

F. C. B. 1900-10
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A West Indian species (length 6 to 9 inches) closely resembling 8. fiaoeecens, 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 rubripinuis envier & vulcnclcnncs, Hist. Nat. Poias., XIV, 199, 1839, Santo Domingo,
Scarus uireus Cuv. & VIII., Hist, Nat. Polss., XIV, 203, 1839, Porto Rico (ColI. PICc) , and Martinique (Coil. Aehard).
Scarus circumnotaius Poey, Memorfas, 11, 'J23, 1861, Havana.
Scams truncatns Poe)', Synopsis, 339, 1868, Havana; Poey, Fauna Puerto-Riquefia, 336, 1881; Stahl, I. c., 78 and 164, 1883.
, Scams emarqiuaiuui Poey, Synopsis, 310, 1868, Havana.
8parisoma rllbripinne, Jordan & Evermann, 1. c., 1640,1898.

199. Sparisoma brachiale (Poey).

Head 3.2; depth 3.1; eye 5.6; snout 2.2; interorbital 5.3;' preorbital 3.4; D. IX, 10; A. H, 9;
pectoral 1.4; ventral 1.7; caudal 1.3; scales 1~-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, edges of scales white; fins all rosy-red; teeth white.
In spirits, very pale greenish, dark olive in one specimen; in some eases with rosy flushes on side; It

large je't-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.

Scarlls brachialie Poey, Memorlas, n, 345, 1861, Cuba.
Scarus lutmcralis Poey, Memorlas, II, 422, 1861, Havana; based on 11I1 old drawing: a black axillary spot, SOWll with

white points.
Sparisomo.brachiale, Jordan & Evermann, J. c., 1641,1898.

Genus 110.. SCARUS ForskiU. Loros; Parrot-fishes.

Lower pharyngeals spoon-shaped, ovate-oblong, transversely concave; 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. IX, 10; A. 1I, 9 in
all species; scales 2~-24-6. Body robust.

SCARUs:
a. Uppcr [aw with from 1 to 4 posterior canines.
b. Cheek with 2 or 3 rows of scales.:
c. Head with a longttudinal band; a yellow longitudinal stripe on body; outer rays of caudul not colored like inner;

caudal sUbtruncrtte.
d. Onter rays of caudal blackish or greenish, darker than mediun rays.
e. Yellow stripe above pectoral about on a level with eye; outer rays of caudal dcep greenish-blue: upper jaw with 1

posterior canine (rarely duplicated); 2.5 rows of scales on eheek; 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 membrane between every 2 rays. General color bluish-green mixed with orange ]l1tnctulatlls

ee. Yellow stripe above pectoral, mostly below level of eye; outer rays of caudal blucklsh, rest-of caudal green: upper
[uw with 2 posterior canines: 2 rows of scales on check, upper part of hcnd dark-green, below eye bright
yellowish·green, with bluish markings on operclc; dorsal brigh t-green at base: ventrals pale; base of pectoral
with a blue-black mark. General color in life, bright-green; darker on back, puler below bollmani

rid. Outer rays of cnudal orange, lighter than median rays, its cdge blaekisb; ycllow stripe above pectoral, below lcvel
oi green stripes 011 head, Which uro neurly horizcntal: uppcr [aw with 1 postcrior canine (rarely duplicated);
2.5 rows of scales on eheek; head with 2 bluixh-green stripes, Interspuees reddish or yellow; dorsal and anal el'Ch
with 2 green hands and 1 orange one, the lattcr without blue spots; basal blind of dorsal not broken into green
spots. General color bluish-green, mixed with orang-c __ . _. _ _ treniopter1l8

cc, Head without longitudinal bands; posterior oanlnes 2 to 4.
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J. Caudal truncate: 2 series of scales on check, and 2 scales on lower preopereular limb; canines 2 or 3 on each side.
Color uniform violet-purple; vertleul fins very dark ameallya

fj. Caudal fin lunate, the outer rays more or less produced; cheek with 2.5 or 3 rows of scales; posterior canines
3 or 4: color (dried skin) pluin brownish, caudal in one specimen darker, or puler mesially, its border and angles
dark .....................................................................................•............• irispiuosus

bb. Check with 4 rows of scales: angles of c'rudnl more or less sal ient.
y. Color dusky-ollvaecous, some scales with 11 rosy blotch at, base; dorsal edged with dusky; caudal dark, pule lit base,

and with pale shades, its anglos little produced; opercle with blue blotches; canines 3; snout father acute:
7 scales before dorsal : _ _ .' _ _. _. cuzantil:c

yy. Color, dark sky-blue: [uws with bright colors 'uelllla,200
YUfI. Color brown, with 2 brown luteral bauds : flnal/wdlls
aa. Upper [uw without cunincs: 2.Ii series of scales on check.

h. Third (partial) row of scales of check of 3 or 4 scales, those of upper row little larger thuu those of second row.
L Caudal slightly rounded, its outer rays not produced.
j. Side of body with 2 broad, dark longitudinal shades; sides of belly each with 3 sharply defined lines, each on a

row of scales, these stripes running from breast to beyond front of' ventruls lind usuully 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, separuted by paler Interspaces, upper one extending backward from
eye; snout above bluish-brown: a narrow whitish streak running from head ulong middle line of belly; a fllint
dark spot on base of pectoral: caudal pale orange-red, outer rays somewhat barred with brown; dorsal orange,
edged with bluish; other fins nearly plain Cl"oieensis,201

kk. Stripes on side of breast, if present, Inky-blue. Color brtght-green, olivnccous above, paler below, lower half of
body becoming posteriorly more and more yellow, and on lower half of caudal peduncle bright Iight-yellow,
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, "nil],
11Ildpectoral green, at leust Itt bnse: ventrals yellow el'ermanni

jj. Sides of body without distinct, broad, darker stripes. Color brown; no bands or lines upon body or head: dorsal
spotted with violet 1tI1dedged above und below with yellow, like cnudul; caudal without spots; yellow line
near edge und another along base of dorsal _ _. _ _.. _ _.. jlat'ornarginattl8

ii. Caudal truncate, its points slightly sullent: side with" broad whitish band aellills
hh, Third (partial) row of scales on cheek of 1 or 2 scales only; scales of upper row much larger than those of second

row; eaudal subtruneatc, its outer rays more or less produced, becoming much elongate with age; adult with
It fleshy hump above snout.

I. Color bright-blue, young more or less shaded with reddish-brown; fins mostly blue. Size lurgo elcrlllellS, 202
n. Color dusky-olive; a pule-yellowish streak from npper purt of eye to upper base of caudal cmblematiell8

200. Scarus vetula Bloch & Schneider. Mud-fish; Vieja; Old Wij(!.
(PUTk: 31.)

Head 2.7; depth 2.7; eye 7; snout 2.3; interorbital 2.8; preorbitaI4.2; D. IX, 10; A. II, H; 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.

00101' 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 blot.ch; 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 Test 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 being 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 MuseuIII which
has been identified with Poey's 8. Buperbu,s and find thaj: they agree perfectly. The identity of S.
euperbu» with 8. uetula seems certain, though there are some slight discrepancies in the descriptions.

Vi/(ja, Parra, Doser. Dif. Piezas, Hist, Nut., 58, pl. 28, fig. 1, 1787, Havunu,
Scams vetula Bloch & Schneider, Syst. Iehth., 289, 1801, Cuba; after Parra: Jordun & Evermunn, I. e., 1649, 1898.
Scar'll8 superbus Poey, Memorlas, II, 218, 1860, Cuba.
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201. Scarus croicensis (Bloch). Bullon.

Head 2.9; depth 3.3; eye 4.8; snout 2.9; interorbital 3; preorbitaI4.8; D. IX, 10; A. II, 9; pec
toral 1.6; ventral 2; caudal 1.9; scales 1~-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 baseof caudal, a
narrower one below this 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 "Test 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.

Scants croiceneis Bloch, Ichth., pl. 221, 1790, St. Croix; Jordan & Evermann, 1. e., 1650, 1898.
Scarus insulse-sanclse-crucis Bloch & Schneider, Syst. Iehth., 312, pl. 62, fig. 2, lSOI: after GrOllOW.
ScaTUS alicrnans Cuvier & Valenciennes, Hist, Nat. Polss, IV, 200, 1839. Martinique. .
Pseudoscarns lineolatu8 Poey, Repertorio, II, 239, 1868, Cuba.

202. Scarus cooruleus (Bloch). "Loro"; Blue Parrot-fish; "Tumble-nose."
(PI_ATE 32.)

Head 3; depth 3; eye 8; snout 2.3; interorbital 2.8; preorbital 3.7; D. IX, 10; A. II, 9; pectoral
1.6; ventral 1.8; caudal 1; scales 2-25-6. Body elongate, back scarcely elevated, but snout with a
1arge fleshy hump so that head is not pointed, 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 vertical 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 fins
greenish-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
specimens, 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, St. Croix, and Tortola fishermen who frequent the waters about
Culobra 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 5 to ~ 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. 'I'he name "tumble-nose" is given by fishermen to unusually
large blne parrot-fish, 011 account of the peculiar topography of the nose.

Nuvacula cwrltlc(t (the Blue-fish), Catesby, Nat.lIist. Carolina, ete., 18, pl. 18,1743,Bahamas,
Lura, Parru, Descr, Dif. Piezas, Hist, Nat., 57, pl. 27, fig. 1. 1787, Cuba.
TrO'llllJ<t, Parra, 1.e., fig. 2.
Curyplucna carulea Bloch. Ausliindisehe Flsche, II, 120, pl. 176, 1786, in part, Bahamas; after Cutesby und a figure by

Aubriet, altered from n figure by Plumier.
Scaru» loro Bloch & Schneider, Systema Ichthyol., 288,1801: after Lar« of Parra.
Scants trtlobniu« Lacepede, Hist. Nat. Polss., IV, 21, 1808, Murtf nique: on n 'drawlng by Plumier.
? Scaru« Iiolocpomcoe Lacepede, Rist. Nat, Poiss., IV, 45.180'3.Murtinique: on n copy by Aubriet of u drawing by Plumier:

the copy colored entirely blue in order to represent this species; the original drawing probably intended for
Spar/8oma ch"ys0l'lerU1n; the same copy by Aubriet, the original of Bloch's engraving of Scarus cceruleus.

Scants obiusus Poey, Memorlus, II, 217, 18tiO, Cuba: adult.
Scaru« uuctuills Poey, Memorias, II, 220,1860, Cuba; young.
Scarus ca;ruleu8, J ordun & Evermuuu, 1.c., 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 is thus far known from Porto Rico.

PSIWDOSCARUS:

a. Upper [nw with canines: caudal fln 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 I posterior canine. Color bright-blue, edges of scales brownish; flns dark-brown, with
green upon external border of ventrals, which lire long and pointed; Iorehend with II fleshy hnmp in adult.

e. 'rubes of lateral line eonslderably branched _ _ _ __ _ _ e"lestinns
ee. Tubes of laterul Ilne not branched _ _ _ simplex
bb. Upper jaw with from 3 to Gposterior ennines; jaws very convex. Color green under pectoral and along side and

posterior part of body: head, anterior and upper part of back, and bclly grnylsh-yellow: dorsal nud anal brown,
spotted with grecn along thcir bases: pectorals and ventrnls tintcd with green: caudal grnyish-ycllow, Size
Iarge __ _.....................................................•••••••••••••.. pleianu«

LORO:

aa. Upper [nw without posterior canines; teeth deep blue-green. Size large.
d. Caudnl deeply notched, angles much produced in adult (fin truncate or rounded in young): body moderately

elongate: depth 2.5 to 3 in length; check with 2.5 rows of scales, those of upper row larger than those of second,
I scale below second row. Color olive-green, with more or less ill-defined green markings on head: lower parts
more or less reddish; vertical fins brownish-orauge, nll edged with deep-blue ..................• Iluaearnaia, 203

l!'IG. G8.-Pseudosearus Iluaearnaia.

203. Pseudoscarus guacamaia (Cnvier). Guacamaia; Green Parrot-fish,

Head 2.9; depth 2.7; eye 5; snout 2.8; interorbital 3; preorbital 5.5; D. IX, 10; A. II, 9; pectoral
1.5; ventral 1.9; caudal 1.5; scales 1~-25-6. No canine teeth; lower jaw included in dosed 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 and'fading to white, uniting with its fellow on chin; a short
preocular blue bar; teeth green; dorsal and anal brick-reddish, with narrow 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
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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.

auacamaia, Parra, Descr. Dif.Piezas, Hist, Nat., 54, pI. 26,1787,Cnba.
Scants guacama'iff., envier) Regue Antmal, cd. II, vol. 2, 2G5, 1829, Cuba; after Parrn ,
Scams turclicsius Cnvier & Valenciennes, Hist. Nat. Poiss., XIV, 181,1839,Porto Rim.
Scarus rostratus Poey, Memorlas, II, 221,1860,Huvnnu,
Pseudoscarus lurchcsius, Poey, Fauna Puerto-Riquefia, 337, 1881:Stuhl, I. c., 78 and tu-t, 1883.
Pseudoscarus yuacQrnaia, Jordan & Evermanu, Lc., 1657,1898.

FAMILY LIII. EPHIPPID£. 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 fins; 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; nostrils double; preoperc1e 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; pseudobranchire present. Dorsal fins 2, somewhat connected, the first of 8
to 11 spines, which are depressible in a groove; soft dorsal and anal fins 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 thoracic, normally 1, 5; sometimes rudimentary; a large accessory scale as
in the Sparidic: air-bladder large, commonly bifurcate in front, and with 2 slender horns behind.
Vertebrse 10 + 14 = 24. Post-temporal bifurcate, as usual among fishes, not joined to skull.

As here understood, the Epliippidu: comprise about 4 genera and 10 or 12 species, related to the
Cluetodontidse but showing important differences in the skeleton, whicl~ 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: "Ohmtodontoidea with a wide sealy
isthmus extending fro~ pectoral region to the chin and separating the branchial apertnres; 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 hremal canal, and post-temporal bones bifureated."

Genus 112. CHlETODIPTERUS LacepBde.

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 ceeea 4 to 6.

An American genus distinguished from the Asiatic Epltippus, by the very much smaller scales.

204. ChretodipteruB faber (Broussonet). "Paguala"; Anqel-fish; Spade-fish,

(PI,ATE 33.)

Head 3.5; depth 1.1 to 1.75; eye 4.2; snout 2.6; maxillary 3.5; interorbital 2.6;preorbital 4.7;
D. VIII-I, 20 to 22; A. III, 18; pectoral 1.8; ventral 1; caudal 0.8; scales about 60. Body nearly orbicn
lar, greatly 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
spine much enlarged, its membrane black; fourth spine enlarged, but shorter than third; widened and
flattened, the other spines short and partially embedded; soft 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, sealy 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 last 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 Schrepf, appears to have been current for over a century at Beaufort, N. C., where it is also called
"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 (Cl/[ctodipterus 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 3 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 'Vest 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 Ephippus gigas, but which are evidently adults of
unusual size of this species, have the occipital crest and auterior interhremnls 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.

Ollretoclonfaber Broussonet, Ichth, Decus., 1, V, pl. 4, 1782, Jamaica: Carolina; Society Islands.
Faber marinue fere q1laclrat1lB (the Pilot-flsh) Sloane, Nat.lIist. Jamaica, II, 290, pl. 251,171)3, Jnmnica.
ZenB qnaclratnB Gmelin, l:'IYBt. Nat., I, 1225,1788, Jnrnaiea: after Sloane.
Ollretoclonplnmieri Bloch, Iehth.; pI. 211, 1793, Murtmlque; after Plumier.
Selene qnaclmnglllaris Lacupede, Bist. Nut, POiBS., IV, 564, 1803, Jamnlea: after stoano.
Ollretodo" ouiformi« Mitchill, Trans. Lit. and Phil. Soc., I, 1815, 247, pl. 5, flg.4, New York.
Eplt'ippns gigas Cuvier, Rogne Anlmnl, ed, 2, II, 191, 1829, America; Stuhl , I. c., 163,1883.
EpldppuBfabel', Poey, Fuuna Puerto-Riquofla, 330, 1881; Stahl, I. e., 77 and 163, 1883.
Ollmtod'ipter'UBfaber, Jordun & Evermaun, I. c., 1668, 1898.

Family LIV. CH£TODONTID£, The Butterfly-fishes.

Body strongly compressed, elevated, suborbicular in outline, covered with moderate-sized 01

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-temporal
firmly joined to skull, its form really trifurcate though appearing simple, interspaces between forks
filled in by bone so that only a foramen is left; last bone of suborbital ring firmly joined to preoperculum j

teeth brush-like or setiform, often extremely long, in narrow bands in jaws; no teeth on vomer 01'

palatines; no canines, molars, 01' incisors; eyes lateral, of moderate size; branehiostegals 6 or 7;
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psoudobranchire very large; air-bladder present. Gill-membranes more or less attached to isthmus;
gill rakers 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 thoracic, I, 5; caudal usually truncate. Vertebno 10 -+ 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 ]80 species, most of them belonging to
Cluaodon 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 J'holichthys, in which the membranes are greatly developed, forming collars and sheaths about
head and neck. .

CIl lETODONTINlE:
n, Prcopcrele unarmed: dorsal spines not graduated, some of median spines longer than last spines; scales compara-

tively large (young with the TllOlichthlls form). •
b. Snout (nasal, palatines, etc.) with premaxillaries, articular, and dentary bones much produced, beak-like; cleft 01

mouth with maxlllarles, short; lateral line ceasing under soft dorsal.
c. Dorsal spines 12 or 13; soft rays about 20 (19 to 23).
d. Scales lurge: beak moderate PROGNATHODES

bb, Snout little if at all produced; dorsal spines usually 12 to 14, not gradunted, some 01 middle ones highest; anal
spincs3 CHJETODON, 113

POMACANTJlINJE:
ao. Preopercle armed at its angle with a very strong spine, which is sometimes grooved.

e. Jnteropercle unarmed; vertical limb of preopercle above spine entire or nearly so; dorsal fin with 8 to 11 splncs, its
soft rays 23 to 32 l'OMACANTHUS, 114

cc, Interopercle short nnd broad, armed with 1 to 4 strong spines: preopercle serrnte or spinous; dorsal spines about 14,
graduutcd, Iast one longest; scales rather smnll: isthmus very narrow.

f. Verttcul limb of prcoporelc simply serrate, with 10 to 30 small teeth; body oblong, rather robust.. HOLACANTHUS, 115
if. Vert.ienl limb of preoperele with 3 to 9 conspicuous spines; body ovate, much compressed ..... ANGELICHTHYS, 116

Genus 113. CHlETODON (Artedi) Linneeus.

Body short, deep, very strongly compressed, especially above and behind; head small, compressed,
almost everywhere scaly; month very small, terminal, jaws provided with long, slender, flexible,
bristle-like teeth; vomer sometimes with teeth; preoperculum entire or nearly so, without spine.
Dorsal fin single, continuous, not notched, spinous part longer than soft part, of about 13 spines, spines
not graduated, some of middle ones being longer than the last; last rays of soft dorsal usually rapidly
shortened, some of them occasionally filamentous (in East Indian species); caudal peduncle short,
caudal fin fan-shaped; anal similar to soft dorsal, preceded by 3 strong spines. Body covered with
rather large ctenoid scales, somewhat irregular in their arrangement; lateral line curved, high, parallel
with back. Gill-openings rather narrow, membranes narrowly joined to isthmus; branchiostegals 6.

A very large genus of singular and beautiful fishes, abounding in the tropical seas, especially about
volcanic rocks and coral reefs; most of them have the body crossed by transverse black bars. They
are all very active, feeding on small animals.

n. Scales on trunk all subequnl, their posterior margins regularly rounded. None of tho rays of soft dorsal produced.
CUlETODONTOPS: I

b. Series 01 aculca below axis 01 hody rnnuing obliqnely upward and backward, lowest becoming more or loss
horizontal,

c. Base of so It dorsal with a large black spot, not occtlntcd ocellahts
tl, Humeral band absent,
e. Body with a dark band between dorsal and anal; no eaudnl ocellus.
f. Ocular band edged with yellowish or whitish above: soft dorsal and annl with much black scdcntaruu:
ff. Oculnr band jet-black, not white-edged; soft dorsal and annl without black , alla
ceo Body without blaek erossbands, ocular Lnnd only present; an oeeltua on. caudal pednnele atteniaiu«

CnA-:ToDoN:
bb. Series of scales below axis of body extending downward lind backward, lormlng an angle with those above, ench

series marked by a continuons black streak.
!J. Body without ocelli, crossed by dark bands striatue, 205

!J!J. Body with Il large black ocellus below soft dorsnl , cupislralu», 206
!J!J!J. Body with 2 ocelli, a large one on caudal peduncle and II smulter o::e on tirst 8 or 9 salt rays of dorsal ... bricei, 207
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205. Chootodon striatus Linnreus. ".Mariposa"; Butterfly.

(PUTE 34.)

249

Head 3; depth 1.6; eye 3.2; snout 2.8; interorbital 3.25; D. XII, 20 or 21; A. III, 16 or ]7; pectoral
1.3; ventral 1.25; caudal 1.7; scales 8-38 to 40-]6. Body ovate, much compressed, covered with large
ctenoid scales, the series of which above axis of body run obliquely upward and backward, those
below downward and backward; head small, pointed, with much smaller scales, anterior profile slightly
concave; snout somewhat produced; mouth very small, terminal, with brush-like teeth in jaws; dorsal
fin continuous, spines graduated, strong and' pungent, soft rays densely covered with small scales
graduated in size, becoming smaller toward margin of fin; anal similar to dorsal, both angulated
behind; caudal convex.

Color in life: Ground-color very light yellow, almost white; narrow longitudinal dark stripes
between rows of scales visible through the brown crossbands: a black stripe about half width of eye
from occiput through eye to lower side of head, not extending on breast; a second broad band, brown
in color, wider above, where it is greater than width of eye, from first dorsal spines downward across side,
meeting its fellow on belly in front of vent; another band, similar to last in color and size, from last
dorsal spines across body and extending upon anal fin; another on soft dorsal, yellowish-brown,
narrowly joined at its top to the preceding, extending downward on soft dorsal, caudal peduncle, and
posterior part of base of anal, where it is [oiued to ventral end of preceding bar; first three of these
bars slightly curved, their concavities backward; margins of soft dorsal and anal with a narrow band
of black, bordered on its inner edge with brownish-yellow, on its outer edge by a narrow pale stripe,
outside of this a yellow one; this same combination of color-bands extending vertically on middle of
caudal, which is pale posteriorly; a black blotch on caudal peduncle; a rounded black blotch on
anterior portion of soft dorsal, sometimes absent or merging with the surrounding color, very distinct
and ocellated in young of about 2 inches; iris yellow, save where crossed by the black band; yellow
shades on top of head; breast dusky; membrane of second, third, and fourth dorsal spines black at
base, the color extending on base of spines; membrane of longest spines yellow outwardly; pectoral
pale; ventral black outwardly, light-greenish near base, a little yellow on membrane of spine.

In spirits, thedelicate color shading disappears but the main features of the markings persist.
A beautiful little fish, rarely over 6 or 7 inches in length, rather common from the 'Vest Indies

to Brazil: recorded by Jordan & Rutter from Jamaica and fairly abundant in Porto Rico. Numerous
specimens, 1.75 to 4.5 inches long, were seined at Mayaguez, Puerto Real, Ponce, and Arroyo.

Ohmtodon strjatlLs Linnrcus, Syst. Nut., ed, X, 275,1758, Indies; Jordan & Evermann, 1. e., 1677,1898.

206. Chootodon capistratus Linnreus, "Mariposa"; Porche; Butterfly.

(PLATE 35.)

Head 2.9; depth 1.7; eye 2.9; snout 2.9; interorbital 3.5; D. XII or XIII, 19 or 20; A. JIl, 17;
pectoral 1.2; ventral 1.25; caudal 1.4; scales about 40. General form of Cluitadon. slriulus, series of
scales both above and below more oblique; those above upward and' backward, those below downward
and backward; very distinct blue stripes between rows of scales, sometimes zigzag or undulate,
sharply marking their difference in direction; a black band, edged with white, from occiput across
head through eye, as in C..~triatus; a diffuse brownish vertical bar across body from first dorsal spines
to below pectoral; a round jet-black ocellated spot, larger than the eye, on body under soft dorsal,
the lateral line extending upon it, surrounded by an obscure brownish shade; soft dorsal and anal
and basal portion of caudal with a narrow black stripe edged inwardly with brown and outwardly
with yellow; basal portion of the anal yellowish, tip of fin bright yellow; spinous dorsal pale-blue,
yellow-edged; outer portion of caudal pale blue; vontrals yellow; iris, snout, breast, and belly yellow.
In spirits, the blue lines become brown, and the yellow shades pale.

One of the smallest and handsomest of the ohretodonts, probably never exceeding 4 or 5 inches
in length. It is found from southern Florida southward through the West Indies, an;1 is gencrally
cominon. It is recorded from Key 'Vest, Havana, Jamaica, and Porto Rico. Numerous examples,
each about 2 inches long, obtained by us at San Antonio Bridge, Mayaguez, Porto Real, Boqueron,
Humres, and Fajardo; the most abundant chretodont in Porto Rico.

OhJ£todoncapilltratus Linnoons, Syst. Nat., ed, X, 275,1758, Indios; Jordan & Evermann, 1. c., 1677,1898.



250 BU LLETI N OF TH E UNrrED STA TES FISH OOl\f :M:IS SION .

2 07. Ch ret odon bricei II. 1\1. Smith . "Bla riposa '"; Buuerflu.

H earl. 2.5; depth 1.7; eye 2.8 ; srrou t 3.2; in terobital 3; D. X IIJ , 20; A. HI, 17; pectoralIA; ventral
1.2; caudal ] .4; scales 6-40-17. Close to '. capistratus , but with 2 ocell i, the larger one, on body under
soft dorsal, rather elli ptical in shape , the smaller one, size of eye, d irectly ab ove t.he larger, on anter ior
rays of oft dorsal; th e brown ba nd from spinous dorsal across body i deeper in color and its edges
are more sharply defined than in C. capisiraius , and the broad posterior brown ban d of body is rela
tively larger and more d ist inct, ex tend ing from soft dorsal to anal and in vol ving bo th ocell i.

One example only in the collection, 1.25 inch es in length , collec ted at Faja rdo . H ith er to kn own
only from Woods H ole, Mass., where 6 spec imens were tak en in 1897 and 42 in September, 1899, by
th e aut hor of the species.

Clim/o(/on bricei ll. sr. Sm ith , ]ju ll. . S. 1'. C. 1897, 102, Woods Hole, Mnss.: Jordan & Everman n, 1. c. , I G78, 1898.

J"IO. G9.-Pollla canI/l1ls ar cnalus.

Genus 114. POMACANTHUS Lacepede, Chiri vitas.

Body mu ch compressed and ol vated, covered with small scales, among wh ich smaller ones are
distribu ted so that th e series ar e not di st inct ; pre oper cle wi th a very strong spine at i ts angle, vertical
limb ent ire in ad ult, usuall y serru late in young ; interopercle ontirc or nea rly so; dorsa l fin en tirely
scaly, with 8 to 11 g raduated sp ines ; soft dorsal usnal ly mu ch elevat ed in front; ana l with 3 grad uated
sp ines ; brau cb iostegals 6; air-bladd er wi th 2 poste r ior horns; py lor ic caica numerous.

Foun d in th e tr opi cal seas; Iew spec ies, ch iefly Am er ican; th e yo ung brillia ntly colored , th e ad ult
Cli re/ociou bricei ll. M. Sm ith , B ull . U. S. 1'. C. 1897, 102, Wood s Hole, Mass. : J ordan & Evermu n n, 1. c ., I G78, 1898.
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208. Pomacanth;ts arcuatus (Linnmus}. "Mariposa"; Black Angel; Ckiri~ita,' Portugais.

Head 4; depth 1.4; eye 4; snout 2.1; interorbital 3.1; preorbital 2.75; D. IX, 30 to 32; A. III, 24;
pectoral 1.] ; ventral 0.75; caudal 0.9; scales 8-53-27. Body nearly orbicular, greatly compressed and
elevated, covered with large scales interspersed with smaller ones, not in regular series; nape, head,
and breast with fine scales; dorsal and anal densely scaled to margins and tips of produced rays; a
strong flat spine at angle of preopercle, head otherwise unarmed, save for a few serrulations on upper
limb of preopercle; dorsal and anal with a few of their anterior rays produced, reaching beyond
truncate caudal.

Color in spirits: Grayish-olive, most of scales of body very dark brown with a pale edge, the
color not on scales, but on membranous expansions of the integument lining the scales; caudal with a
broad, pale edge; young much darker, sometimes nearly black, with white, arcuate; vertical bars, one
from nape across head behind eye to breast, another from spinous dorsal across body behind pectoral
to vent, a third .Irom soft dorsal to anal, the ends extending on fins, one or more of these bars often
absent; a median white line on top of head; a pale bar from angle of mouth downward; chin dusky,
with a white spot at symphysis, sometimes chin and lower jaw pale; caudal with a pale bar at, base,
sometimes narrowly connected along outer rays with the pale marginal bar, thus surrounding a dark
area in middle of fin; posterior margin of dorsal and anal very narrowly pale-edged.

The black angel is generally common in the West Indies and is occasionally taken as far north as
New Jersey and as far south as Bahia. It is known from Key West, the Tortugas, Cuba, Jamaica, Porto
Rico, and Martinique. Our specimens from Porto Rico are 5 to ]2 inches long and were obtained at
Puerto Real, Isabel Segunda, and Culebra. It is probably not uncommon in suitable places about the
island. It reaches a length of ] to 2. feet, and is of some value as food. At Key West it is found
throughout the year, and is caught chiefly in traps, though it is frequently taken with spear 01' hook.
The average weight of those taken at Key West does not exceed 2 or 3 pounds, and the largest rarely
weigh more than 6 pounds.

Chmtodon arenatus Linnrous, Byst. Nat., cd. X, India: from spec. Mns. Ad. Fr.: D. VIII, 30; dusky wlthf dark bands.
C/uetodon altreus Bloch, Iehthyol., pl. 193,fig. 273,1758,Mnrtlnlqueron a drawing by Plumier, the spines 9 In the original

drawing: Poey, Fauna Puerto-Riquefia, 329,1881.
C/uetodon uucsccn« Bonnaterre, Eneyel. Mcth., 182,1788,Jamaica; after Browne.
Cluetodon liiioricolc Poey, Synopsis, 351, 1868, Cuba; black fins bordered with yellowish; fin rays not counted: Poey,

Fuuna Puerto-Rlquefiu, 329,1&;]; Stahl, I. e., 77 and 164,1888.
Pomacanthus baltcalus Cuvler & Valenciennes, Hist, Nat. PoIRS., Vll, 208,1881,Porto Rleo (Coil. Pice).
Pomacanihun cingulatus Cuv. & Val., Hlst, Nat, Poi88., VII, 209,1831,West Indies; probably sent by Pice from Porto Rico.
Ponuuxmthue quinqucciuctus Cuvler & Vulenotcnnee, Hist, Nat. Pol"'.,Vll, 210,1831,West Indies; probably from Porto Rleo.
Pomaamihu« ar/luatus, Jordan & Evermann, J.e., 1679,1898.

Genus 115. HOLACANTHUS LacepMe, Catalinetas,

Body oblong, rather robust, back not greatly elevated nor compressed; scales rather small,
roughish, often mixed with smaller ones. Vertical limb of preopercle with small equal serree; a strong
spine at angle of preopercle, this usually grooved; interopercle short, armed with 1 to 4 strong spines.
Dorsal fin with 12 to 15 strong 'spines, which are usually graduated, increasing in height to the last;
soft dorsal moderate, with 17 to 20 rays, usually not ending in streamers. Coloration usually brilliant
and well defined, changes due to age less. than in Pomacomthus.

Species numerous in all tropical seas, abounding about coral reefs.

209. Ho1acanthus tricolor (Bloch). "Palmoneto'"; Rock Beauty,' CataUneta; Vagueta de dos Colores.
(PI.ATE 36.)

Head 3.4; depth 2.1; eye 4.4; snout 2.2; interorbital 3; preorbital 4.7; D. XIV, 18; A. III, 18;
pectoral 1.4; ventral 1.1; caudal 1.3; scales 8-48-24. Body oblong, little elevated and not greatly
compressed; scales for the most part regularly imbricated, exposed portion with many fine parallel
ridges ending as very fine sharp points, making the scales extremely ctenoid; mouth small, prominent;
preorbital with an antrorse and a retrorse spine varying greatly with age; a long and strong spine at
angle of preopercle, the upper limb with a row of short spines; 2 spines on lower limb, and about 4
on interopercle; soft dorsal and anal with one or more rays, the seventh or eighth, or adjoining ones,
produced in fine filaments, the dorsal slightly the longer, reaching end of caudal; caudal convex, its
upper and lower rays produced in slender filaments, the upper the longer.
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Color in life: Caudal, pectoral, and ventral fins, and the forward parts in front of a line from
fourth dorsal spine to near base of pectoral, thence to third anal spine, bright golden-yellow; rest of
trunk and most of dorsal and anal deei) black; reddish-orange on preopercular spine, edge of opercle,

.and horizontal margins of dorsal and anal, the vertical margins and produced rays of which are yellow;
orange punctulations on caudal; lips pale-blue, becoming black in spirits; breast dusky; iris yellow,
blue above and below.

The rock beauty is one of the most gorgeously colored of tropical fishes, the rich orange of the
head, tail, and anterior third of trunk, and the soft, satiny-black of the rest of the body, together
with the narrow red and orange borders of dorsal and anal fins, give the fish a most striking appearance.
The line of demarcation between the colors is everywhere abrupt and clean cut, and the contrast is
as great as it could well be.

This interesting fish is not uncommon in the West Indies, ranging south to Bahia and north to
the Bermudas. It is known from Cuba, Bermuda, Jamaica, Porto Rico, St. Thomas, Guadaloupe,
Trinidad, and Bahia, but has not been recorded from southern Florida or the Bahamas. Rpecimens
were obtained by us at Arroyo and Isabel Segunda, but it was not seen elsewhere. This species
reaches a length of a foot or more, and is regarded as a good food-fish. It frequents water of moderate
depths about the coral reefs and is usually taken in the fish traps or baskets.

Catalirwta, Parra, Deser. DU. Piez" Hist. Nat. Cuba, 12 pl., VII, fig. 2,1787, Cuba.
Claetndon tricolor Bloch, Iehth., pl. 426,1795,Cuba.
Holacanthus tricolor, Jordan & Evermann, 1. c., 1684,1898.

Genus 116. ANGELICHTHYS 10rdan & Evermann. Isabelitas.

This genus is separated from Holacanihus by the presence on the ascending limb of the preopercle
of several stout graduated spines in addition to the large grooved spine at the angle. The soft dorsal
and anal are much falcate and the preorbital is without spine; interopercle armed with 1 to 4 spines;
scales rather large; body ovate, rather deep, and compressed. The known species are among the
largest of the chretodonts and perhaps the most gaily colored of all. Species all American.

a. Spines on ascending limb of preoperele moderate, longest less than one- fourth length of large spine at angle.
b. Nape with a blue ocellus; soft dorsal and anal edged with dark-blue: depth 1.87 in length in adult..... ciliaris, 210

bb. Nape without distinct occllus; no dark-blue edgings to soft dorsal and anal; body deep, the depth 1.6 in length in
adult. uabclita

210. Angelichthys ciliaris (Linnseus), "Mariposa"; Blue Angel-fish; Isabeliia.

(PLATE 37.)

Head 3.8; depth 1.8; eye 4.7; snout 2.6; interorbital 3; preorbital 3.8; D.XIV, 21; A. III, 21;
pectoral 1.2; ventral 1; caudal 1.1; scales 47. Body oblong and compressed; head small, obtusely
pointed; scales on body of various sizes, a large series of regularly imbricated ones, with many much
smaller ones between, all strongly ctenoid, those of head much smaller than the large scales of body;
preopercle with a very strong grooved spine at angle, upper limb with shorter strong spines, irregular
in length; 2 spines on lower limb, about 3 on interopercle and 3 on lower margin of opercle, these
sometimes reduced in number or entirely absent; preorbital ending in 3 diverging spines; spines of
head subject to variation in number and size with age of specimen; middle rays of soft dorsal and anal
much produced, reaching 'beyond caudal, the fins densely scaled.

Color in life: Ground-color blue, margins of scales yellowish; sides of head pale-yellow; branchi
ostegal membranes, pectoral, ventral, and caudal fins lemon-yellow; dorsal and anal reddish-orange,
with bright-blue border, bases of soft portions shaded with blue of body, their last rays with a dark
blotch, their produced tips yellow; pectoral with an olive base bordered anteriorly by a pale-blue
stripe, posteriorly by a semicircular black line; nape with a large round deep-blue spot ocellated with
pale-blue and containing pale-blue specks; iris yellow, witha blue upper and lower edge; preorbital
spines pale-yellow, other spines of head blue. All the bright colors fade in spirits, leaving a ground
colorof olive, the lighter edges of scales standing out prominently; ocellus persistent.

The variation in the color of this species is considerable. While the blue ground-color is usually
sufficiently strong to justify the name "blue angel-fish," the yellow margins of the scales are some
times so broad as to give the fish a decidedly yellow appearance, which accounts for the name
"yellow angel-fish," by which the species is known at Key West.
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This is a very handsome fish and, like the rock beauty, appears very striking when seen swim
ming leisurely in the clear water about the coral reefs. It is known from southern Florida through
the West Indies to Brazil; it has been recorded from the Tortugas, Key West, the Bahamas, Cuba,
Jamaica, the Bermudas, the Lesser Antilles, and Bahia. Specimens 9 to 13 inches long were obtained
by us at Ponce and Culebra, and it is doubtless a common species about Porto Rico. At Key West
i I is probably the most common of the 4 angel-fishes occurring there. It attains a good size (1 to 2 feet
ill length) and is a fair food-fish. Like all similarflshes, it is usually caught by traps, though it some
times takes a baited hook.

Angel-fish, Catesby, Nat. Hist, Carolina, ete., 1737.
["abeUla, Parra, Dif. Piezas, ete., 1787, Cuba.
Ctuaodo» ciliaris Linnreus, Syst, Nat., ed, X, 276, 1758, Indies; in part.
Ctnctodon. s'1UamUI08u8 Shaw, Naturalists' Miscellany, 275, 1789-1813; after Angel-fish of Catesby,
C Itlctoclon jJarrre Bloch & Schneider, Syst. Iehth., 235, 1801, Cuba; alter Isnbolita of Parra.
Holacauttiu» eornulu8 Desmarest, Decade Ichthyologiqne, 44,pl. 3, fig. 3, 1823, CUba.
Holacanihus formosus Castelnau, Anim. Nouv. all Rares de I' Amor, du Sud, Poissons, 19, pI. 2, fig. 2, 1855, Bahia.
Angeliehtlrys eiUaris, Jordan & Evermann, t.c., 1684,1898.

Family'LV. TEUTHIDID£. The Surgeon-fishes.

Body oblong, compressed, and usually elevated, covered with very small scales; lateral line
continuous. Tail armed with one or more spines or bony plates. Eye lateral, high up; preorbital very
narrow and deep. Nostrils double. Mouth small, low; each jaw with a single series of narrow incisor
like teeth; vomer and palatines toothless; premaxillaries somewhat movable, but not protractile;
maxillary short, closely united with premaxillary; gillrakers obsolete; pseudobrauchire large; gills 4,

. a slit behind fourth; gill-membranes attached to isthmus, openings thus restricted to sides. A single
dorsal fin, with strong spines, spinous part of fin shorter than soft part; anal fin similar to soft dorsal;
pectoral moderate; ventral fins present, thoracic, mostly 1, 5, never I, 4, I. Pelvic bones long, narrow,
curved, closely connected, evident through skin, as in Balietidtc, with which group the Teulhididse have
the closest affinities. Pyloric ceeea rather few; air-bladder large; intestinal canal long. Vertebras
9 + 13 = 22. Posterior suborbital bones in close contact with preopercle; post-temporal immovably united
with skull, apparently simple, but really trifurcate, with interspaces filled in with bone, the foramen
not passing through it; interneural bones with transversely expanded buckler-like subcutaneous plates,
which intervene between spines and limit their motion forward; epipleurals developed from ribs.

Herbivorous fishes of the tropical seas.

Genus 117. TEUTHIS Linnlllus. The Tangs.

This genus includes those Teuthidido: which have the tail armed with a sharp, antrorse, lancet
like, movable spine; strong, fixed, incisor teeth; ventral rays I, 5, and usually 9 spines in dorsal fin.
The numerous species are found in all tropical seas. Herbivorous fishes, living about coral reefs; adult
protected by the murderous caudal spine, which grows larger with age. Of the six species of this genus
known to occur in America north of the Equator, three are known from Porto Rico.

a. Outline rhomboid, depth 1.5 In length: color brown, washed with deep blue ewruletts, 211
aa. Outline ovate, depth nbout 2 in length; color brown, never blue,

b. Caudal simply lunate ~ ',,-,patus, 212
bb. Caudal deeply emurglnate. Upper lobe of caudalproduced in a tIlament bahianus, 213

211. Teuthis cceruleus (Bloch & Schneider). " ]'fCdico" " Barbero,' Bl-ue Tang.

(PLATE 38.)

Head 3.4; depth 1.75; eye 4.5; snout 1.3; interorbital width 3; preorbital 1.67; D. IX, 26; A. III,

25. Body rhomboid, anterior profile subvertical, nearly straight, making an angle of about 600 with
axis of body; dorsal outline from origin of dorsal fin to caudal peduncle a gentle convex curve; ventral
outline a regular curve from snout to caudal peduncle; mouth slightly below axis of body; least depth
of caudal peduncle 2 in snout. Dorsal fin moderate, longest spines about 2.4 in head, a little shorter
than longest rays; longest anal rays about 2.75 in head, longest anal spine 2; .pectoral long, slightly
falcate, as long as head; ventrals 1.5 in head; caudal deeply lunate, its lobes subequal, middle rays
about half length of outer, which are about a sixth longer than head.

Color, rich blue throughout, body with about 45 or 50 narrow longitudinal lines of lighter blue
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or purplish; no blue lines on breast or head; no crossbars; dorsal crossed by alternating lines of rich
blue and light brown, the edge broadly light blue; caudal blue, a subterminal brown border, then a
border of rich blue; anal like dorsal; ventral rich blue; pectoral lighter blue; young with blue shades
less evident. A specimen, 3.25 inches long, had sides olivaceous-blue, rich blue on belly; side with
many narrow pale-blue, almost white, cross-lines; dorsal, ventral, anal, breast, and chin rich sky-blue;
lips whitish; caudal ollvaceous, bordered all round by blue; spine pale-yellowish.

The blue tang is generally common from the Bermudas and southern Florida to Brazil. It has
been recorded from the Tortugas, Key ~West, Cuba, and Jamaica. It is common about Porto Rico,
numerous specimens having been obtained at Aguadilla, Arroyo, and Culebra, but it is apparently less
abundant than either T. hepatus or '1: baluanus. It ordinarily does not reach a greater length than 8
or 10 inches, and is usually found in the algse in water of but a few feet in depth. The larger individuals
are found in deeper water about or near the coral reefs.

Turdus rtunnboidalis, Catesby, Nat. Hist, Carolina, etc., 1742.
Acanihurus e",ruleus Bloch & Selmcidcr, Syst. Ichth., 214, lS01, Carolina, Havana, and Jumalea; bused on Catesby

Parra, and Browne.
Acanihuru» bl'Oussonetii Desmurest, Premo Dee. Iehth., 26, 1823, Cuba,
Acamthurus brevis Poey, Memorias, II, 207, 1860, Havana.
Aeronurus ctcrulcaius Poey, Enumeratio, 69, 1875, Cuba; young.
Teut/dB cteruleus, Jordan & Evermann, I. c., 1691, 1898.

212. Teuthis hepatus Linnseus, "J,!edico"; "Barbero"; Tanf}; Doctor-fish; LO.ncct:fi8h.

Head 3.5; depth 2; eye 3.5; snout 1.6; interorbital 3.3; preorbital1.8; D. IX, 24 to 26; A. III, 22
to 24; pectoral 1.2; ventral 1.4; caudal 1.1; scales numerous. Body ovate, back greatly elevated, .
anterior profile very steep and moderately convex; caudal lunate, lobes about equal.

Color in life: Dark. olive-brown, sidez with about 12 black vertical bars narrower than inter
spaces, plainer in young; a brownish stripe along base of dorsal; spinous dorsal with alternate stripes
running upward and backward, of dark-blue and bronze-olive, the two colors of about equal width;
soft dorsal with a bluish streak on anterior side of each ray, and a bronze stripe behind it; fins dark,
often almost black. A young example, taken at San Juan, was olivaceous, with narrow vertical blue
bars; spine pale, surrounded by rich blue; branchiostegals, breast, and belly pale-blue; anal bluish,
especially anteriorly, its border deep blue; ventrals blue; caudal brownish, peduncle yellowish; eye
blue and yellow; two or three small postocular orange spots. The vertical bars usually persist in
spirits, but other markings fade. In the young the caudal is nearly truncate and without the pale
edge of the ocean tang.

This species is the most abundant of the tangs, and is found from the Carolinas and southern
Florida south to Brazil. It has been recorded from the Tortugas, Key West, Charleston, Havana,
;umaica, Martinique, and Bahia. About Porto Rico it is the most common of the tangs and was seen by
\18 at nearly every place where collecting was done, particularly at San Juan, Mayaguez, Puerto Real,
Ensenada del Boqueron, Guanica, Hucares, and Culebra. It reaches a foot in length, though the
l-lpecimens obtained do not exceed 6 or 7 inches. It is of considerable importance as a food-fish.

Tcuthis tiepatu» Linnreus, Syst, Nat., ed. XII, 507, 1766, Carolina; after Ilepatice mucrone reflexo, Gronow; Jordan &
Evermann, I.c., 1691, 1898.

Ch:etodon cliirurgu« Bloch, Ausl. Flsch., 99, pl. 208, No. 24, 1784, Martinique; all" dmwiug by Plumier.
Aeantl",ruB lJhlebotomns envier & Valenclennes, Hist. Nut, Poiss., X, 176, 1835, Murtinlque, Brazil, Havanu, and New

York; Poey, Repertorio, I, 256, 1867, and Poey, Synopsis, 245, fig. 7, 1868.
Acronurus fuscus Gronow, Cat, Fishes, ed. Gray, 1I9, 1854, Carolina; same type as T. hepatus Llmueus,
Acronurus earnCUB POCl', M\lmorias, II, 207, 18c.O, Cuba; young.

2'13. Teuthis bahianus (Castelnau). "M{;d·ico",. Barbero; Ocean Tanf}.

Head 3.5; depth 2 to 2.4; eye 3 to 4.3; snout 1.75; interorbital 3.4; preorbital 1.67; D. IX, 25; A.
III,23. Body ovate, anterior profile moderately convex, making an angle of about 45° with axis of
body; ventral outline less arched; caudal fin deeply lunate, upper lobe much the longer, slender and
often produced into a filament in adult, inner rays about half length of outer ones, which are longer
than head.

Color ill life: Dark bluish-brown, blotched with paler below; no transverse bars; brown, wavy,
longitudinal brassy streaks on body; 8 dark lines on dorsal fin running parallel with its edge for its
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whole length, separated by interspaces of similar width; margin of caudal fin bluish, with a violet base;
no distinct dark crossbar at base of caudal, A young individual, less than 3 inches long, had sides
bluish-brown, with numerous fine, wavy, darker brown longitudinal lines; dorsal, caudal, and anal fins
bluish, with darker blue border, caudal palest; pectoral pale; ventrals darker blue; caudal spine bluish.

Though not the most abundant species of the genus, the ocean tung is the most valuable of those
found in our waters. It occurs throughout the West Indies and on neighboring coasts of tropical
America from southern Florida to Brazil. It has been recorded from Key West, Havana, and Bahia.
It is the least common of the three species found at Key Weat, hut about Porto Rico it is the second in
abundance, Specimens are in the ccllections from Ran .Tuan, Aguadilla, l\'Iayaguez, Ponce, Arroyo,
Hucares, Fajardo, Isabel Segunda, Cnlehra, aIHI Ran Geronimo. Large examples were observed in
greatest numbers at Culehra, where this was one of the most common fishes seen in the fishermen's boats.
A pot or trap basket lifted in our presence by a Tortola fisherman contained 30 good-sized examples
of this species, and many others had been taken from the other pots.

The ocean tang apparently reaches the largest size of any of the three species (a foot or more), and
is by far the most important as a food-fish. It is held in high esteem by the fishermen from Tortola,
St. Croix, and St. Thomas who come to the Porto Rican waters. It is usually caught in the common
native trap basket or pot, which is baited with large ohunks of the white pulp of the cactus and set in
4, to 10 fathoms of water. Sometimes the fish are "grained," or speared, and occasionally they are
taken with hook and line. This is one of the principal fishes that are corned (so that they will keep
well for about two weeks), and taken chiefly to Santa Cruz, where they bring about $5 a barrel.

Acanthurus bahianus Castelnau, Anim. NOllV.ou RlLrCS dc l'Amcr, sud, 24, pI.ll,fig. 1, 1855, Bahia.
Acantlrnrus tractus Poey, Mern, II, 208, 1860, Cuba; Poey, Faunu Puerto-Riquefia, 330, 1881; Stahl, I. c., 77 and 164, 1883.
Acronul"l1.snigricutusl'ocr, Enumcratio, 69, 1875,Cnba; larval form.
TeutMs bahianus, Jordan & Evermann, I. c., 1693,1898.

FIG. 70.-Tenth;s bahiaauis,

Family LVI. RALISTlD£. The Trigger-fishes.

Body oblong, or ovate, moderately compressed, covered with rather large rough scales or scutes
of varying form, scutes not forming an immovable carapace. Lateral line obscure or wanting. Mouth
small, terminal, low; jaws short, each with about one series of separate incisor-like teeth; eye near
occiput; preorbital very deep. Chin without barbel. Gill-openings small, slit-like, above or in front
of pectoral fins, and not before eyes. Dorsal fins 2; anterior of 2 or 3 spines, first spine highest, very
strong, second locking it in erection; second dorsal remote from first, of many soft rays; caudal fin
rounded or forked; ventral fins wanting, their place occupied hya single stout thick spine at end of
the very long, usually movable, pubic hone. Post-temporal short, simple, forks obliterated, bone
grown solidly to skull, and without foramen. Vertebne in reduced number (17).
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Shore-fishes of the tropical seas, of rather large size, carnivorous or partly herbivorous. The
family contains about 9 genera and 50 species. They are very rarely used as food, many of them being
reputed as poisonous. According to Dr. Day:

"Eating the flesh of these fishes occasions in places symptoms of most virulent poisoning, Dr,
Meunier, at the Mauritius, considers that the poisonous flesh acts primarily on the nervous tissue of
the stomach, "Occasioningviolent spasms of that organ and shortly afterwards of all the muscles of the
body. The frame becomes racked with spasms, the tongue thickened, the eye fixed, the breathing
laborious, and the patient expires in a paroxysm of extreme suffering."

a. Teeth unequal, oblique, each one deeply notched.
b. Gill-opening with a. number of enlarged bony plates or scutes behind it; ventral flap movable, supported by 11 series

of spines, more or less free at tip, and resembling fin rays; cheek entirely sealed, without naked grooves or
patches: eyc witli" groove before it; scales rather small, 50 to 75.

c. Dorsal and anal fins faloote in adult; caudal lobes acuminate in adult; lateral line slender, undulate, more or less
developed; scales of tail and posterior parts unarmed, similar to those on rest of body; ventral flup with slender,
sharp spines; third dorsal spine little smaller than second and remote from it. , BALISTES, 118

bb. Gill·opening with only ordinary scales behind it; no enlarged plates or seutes: ventral flap scarcely movable, its
surface scaled; lateral line obsolete; third dorsal spine small or wanting; vertical fins in adult more or less
angulute Or falcate.

d. Chin not projecting; cheek closely scaled; dorsal spines 3; scales of posterior parts unarmed or keeled.
. CANTHIDERMIS

dd. Chin much projecting: cheek with 3 to 5 narrow parallel grooves; dorsal spines 2; scales of posterior parts more or
less keeled XANTIIICHTIIYS

aa. Teeth even, Inclsor-Hke: scales of posterior parts more or less kceled; It groove before eye, enlarged scutes behind
it; lateral line obsolete; third dorsal spine small or wanting; check entirely scaled, but marked by narrow
grooves; enlarged'scales present behind gill-opening; ventraillap scarcely movable, its surface sealed; vertical
fins more or less angulated MELICIITIIYS

Genus 118. BALISTES (Artedi) Linnreus. Trigger-fishes.

Body compressed, covered with thick, rough scales or plates of moderate size, 50 to 75 in a
lengthwise series; a naked groove before eye below nostrils; lateral line more or less developed, very
slender, undulate, conspicuous only when scales are dry, extending on cheek. Pelvic flap large,
movable, supported by a series of slender, pungent spines. Caudal peduncle compressed, its scales
unarmed, without spines or differentiated tubercles similar to those on rest of body. Gill-opening
with enlargedbony scutes behind it; cheek entirely scaly, without naked patches or grooves. Both
jaws with irregular, incisor-like teeth, usually 4 on each side in each jaw. First dorsal of 3 spines,
anterior of which is much the largest, second acting as a trigger, locking first when erected; third
nearly as large as second and remote from it; second dorsal and anal long, similar to each other, in
adult always falcate or filamentous in front; caudal fin rounded, with outer rays much produced in
adult; branchiostegals 6; vertebrre 7 +10.

Species rather few, chiefly American; some of them straying to the Old World.

CAPRISCUS:
a. Lateral" Iine complete, beginning on lower part of cheek, thence extending upward to behind eye, thence back

ward to beyond first dorsal, thence abruptly downward to above anal, thcn upwurd und ut lust horizontally
backwurd on caudal peduncle, line everywhere much undulated: lines of the two sides connected by a cross
line ut nape; dorsal fin Ialeute or flunnentous: dorsal rays about III, 27; A. 25.

b. Seales moderate, about 60 (50 to 65) in u Icngthwtse series.
c. Body with few blue spots or none.
d. Dorsal and anal with oblique dark bands of bluish spots; young clouded, and with vague, dusky blotches at base

of dorsal; selllcs about 60 carolincusi«
cc. Body covered with roundish blue-black spots; dorsal and anal similarly spotted .•..•........•.....•.•••• jorml,al-lls

BALI8TES:
aa. Lateral Iinc incomplete, usually developed only on head, nape, and caudal peduncle; 37 scn.les between origin of

dorsal and vent vclula, 214

214. Balistes vetula Linureus, Old Wife; Old Wench; Cochino; "Peje Puerco,'

(PLATE 3U.)

Head 3; depth 1.8; D. III, 29; A. 27; scales 63, Median part of lateral line, from base of first
dorsal to front of caudal peduncle wanting in adult, branch on cheek ceasing opposite gill-opening; crosS
branch present; ventral flap well developed, with slender, sharp spines. Scales on head much smaller
and more crowded than those on body; third dorsal spine rather shorter and weaker than second,
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remote from it; caudal fin widely forked, lobes filamentous and about equal; dorsal in adult filamentous
at tip; anal little elevated anteriorly.

Color in life: Olivaceous, yellowish below, especially on breast; lips green, bordered behind by a
narrow blue line; a narrow blue line narrowly bordered by yellow, from blue line surrounding mouth
backward and curving downward across lower side of cheek toward throat; a similar but broader
band from above snout across cheek and parallel with first to below base of pectoral; a narrow blue
line at base of pectoral; about 8 or 10 narrow, black, wavy lines very narrowly bordered with
yellowish-green, radiating from eye; below eye a similar black line extending in an upward curve
from above snout to base of pectoral; soft dorsal greenish at base, somewhat purplish above, with 2 or
3 irregular, broken, narrow blue lines near border, these sometimes being more numerous; anterior
part of soft dorsal with a narrow blue line extending from base of first ray upward to height of about
tenth ray; anal olivaeeous with a broad subterminal blue band anteriorly convex and bordered by
yellowish; tip of fin and prolonged external rays faint-purplish; caudal peduncle with a broad blue
ring anteriorly followed by two narrow pale-blue lines, last at base of caudal fin; caudal greenish-olive,
a narrow blue line following direction of first ray for nearly its entire length, and a broader blue
subterminal band extending across fin from first to last ray; spinous dorsal purplish and greenish,
anterior side of first spine blue,' second and third spines pale; iris with an orange ring and radiating
lines of white and blue. In alcohol most of these colors disappear, the broad blue lines on side of
head changing to blackish.

This interesting fish is found throughout the West Indies and occasionally northward in the
Gulf Stream to Woods Hole, Mass.: not uncommon at Key 'West; recorded by Jordan & Rutter from
Jamaica, where it is called" Bessy Cerka"; recorded also from the Bahamas and Ascension Island;
probably not uncommon about Porto Rico; the collection contains four excellent specimens from
Arroyo, where other individuals were seen in the possession of local fishermen.

Guapcmc: Marcgrave, Hlst, Bras., 163, 1648, Brazil.
Turd1ls owlo rtuiiato (the Old Wife), Catesby, Hist, Carol., pI. 22, In5, BRhRUlRS.
Balistes vetala Linnreus, Syst. NRt., ed. X, 329, 1758, Ascension Island: after Italisu» "fll/la of Osbcck, Iter Chill ensis

294,1757.
Balistc« bellns wulbaum, Artedl PIsclum, Ill, 467, 1792, West Indies; after Freyer.
Chaliosllta velata Swulnson, Class. Fishes, II, 325; 1839; probably R misprint for vetllla,
Balisles eqilesl,'is Gronow, CRt. Fishes, ed. Gray, 31, 1854, American sens,
Balisles vet1!la,Jordun & Evermann, 1. o., 1703, 1898.

Family LVII. MONACANTHID£. The File-fishes.

Body much compressed, covered with very small rough scales, forming a "01 vety covering; males
sometimes with spines on caudal peduncle. Upper jaw with a double series of incisor-like teeth, 6 in
outer and 4 in inner series; lower jaw with () similar teeth in a single series; Il rst dorsal with a single
strong spine and generally a rudimentary one behind it; second dorsal long, similar to anal; ventral
fins reduced to a simple osseous, fixed or movable, small appendage at end of long pelvic bone; this
appendage often rudimentary or entirely absent; no barbel; vertebra: 7+11 to i4=18 to 21.

Herbivorous shore-fishes of warm seas, closely allied to the Bolinule; differing chiefly in having
the first dorsal represented by a single spine, behind which is sometimes a rudiment; scales small,
spinigerous, skin mostly rough-velvety. The family contains () or more genera and about 50 species,
mostly small in size and not used as food, having little flesh and that of a bitterish taste.

u, Pubic bonc with u amull spine at its cnd; gill-opcning short, uourly vertieul: dorsal and uual moderato, each of
fewer thun 40 rays,

Ii. Pelvic spine fixcd.
bl». Pelvic spine movable.
e. Dorsal spine armed with strong' retrorse barbs, usually in two series MONACANTHllS, 120
d. Dorsal spine with about 4 scricH of small barbs )'SEllIlOMONACANTIIUS

rid. DorH1l1 spine without barbs CANTIIERINES, ll\l
nn, Pubic bone without spine ut its cnd; gfl l-operring long. oblique: dorsal lind anul long, each of 40 or rnore rays:

dorsal spine without barbs, Inserted above orbit : ············ .. ·····•····· ......• ALUTERA,121

Genus 119. CANTHERINES Swainson.

This genus differs from Monaconihu» chiefly in the absence of barbs on the dorsal spine, which is
long, strong, and placed over the front of the eye. Seales minute. Species few.

l<'. C. B. 1900-17
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215. Cantherines pullus (Ranzani ). I.Jija Colorado; "Peje Puerco."

Head a.a; depth about 2; D. II, a5; A. a1. Body moderately elevated; snout moderately produced,
tipper profile slightly concave; posterior margin of eye directly above axil. Adults (12 inches long)
with 2 to 6 pairs of strong recurved spines on each side of tail; caudal short; dorsal spine nearly
straight, rather shorter than head, without barbs, serrulate in front, situated above front of eye; skin
with a velvety appearance; scales minute.

Coloration variable, generally with a whitish spot behind the last dorsal ray, and several more or
less distinct pale longitudinal bands along tail; head with undulated bluish streaks; body sometimes
with scattered round light spots, each with a dark speck in center; young sometimes uniform silvery;
color probably varying with surroundings. Specimens 7 inches long were, in life, dirty-brown, body
sparsely covered with small reddish-brown spots; side of head with narrow brown lines and brown
spots; dorsal and anal pale; caudal brown, crossed by a pale bar near middle, which is followed by a
dark bar; tip of tail with a green border. In alcohol, the body and head become grayish or blackish;
an irregular black blotch behind gill-opening; fins all pale, traces of bars on.caudal remaining. In
the young there are no spines on tail.

From the 'West Indies to coast of Brazil, and occasionally north to Florida. It has been recorded
from the Florida Keys and the Tortugas; also from Cuba and Bahia. Probably not abundant in Porto
Rico; two obtained at Arroyo, each 7 inches long; others seen. It reaches a weight of 6 pounds.

Lido colorado, Parra. Dif. Piezas, ete., pl. 23, 1787,Cuba.
Monacantlnis pullus Ranzani, Nov. Comm, Act. Sci. Inst, Bonon., V, 4, pl. 1,1842, Brazil.
flfonacantillts partlalis, Gunther, Cat., VIII, 230,1870; in part, probably not of Ruppel!.
MonaeantltuB ruppclii Castclnau, Anim. Nouv. Amer. SUd, Poiss., 97, pl. 47, fig. 2, Bnhtn.
flfonacanthus maeroeerus Hollard, Ann. Sci. Kat. 1854,4th "cries, II, 327, pI. 12, fig. 1,1854; Bahiu.udult.
Monactmtlnu: irroratus Poey, Memorias, II, 330,1861, Cubu,
stonacantnv« stmiue Poey, Memorias, II, 329,1861, Cuba,
ftfonacantftus parmiaml8 Poey, Proe. Ac. Nat. Sci. Phila.18G3,185, Cub,,; ltfter fAj" G\!lo'r<t(laof Parrn.
Monorunthus punctaius Poey, Synopsis, 437,18G8, Cub".
Cantherines pullue, Jordan & Evermann, I. c., 1713,1898.

Genus 120. MONACANTHUS Cuvier.

Body short and deep, very strongly compressed, covered with minute, rough scales. Mouth
very small; upper jaw with a double series of incisor-like teeth, usually 6 in outer and 4 in inner series;
lower jaw wi!h about 6 incisors in a single series; teeth connivent, unequal; gill-opening a small slit,
shorter than eye, nearly vertical below posterior part of eye and just in front of upper edge of pectoral.
Dorsal spine large, armed with two series of retrorse barbs, no conspicuous filaments; second dorsal
and anal fins similar to each other, of about 25 to a5 rays each; caudal fin moderate, rounded; pelvic
bone with It blunt, movable spine,bone connected by a movable flap of varying size; side of tail often
with a patch of spines, especially in males. Vertebra, 7 + 11 to 14 = 18 to 21.

Species very numerous, in warm seas; most of them small, lean fishes with leathery skin and
bitter flesh, unsuited for food.
MONACANTJlUS;

(I. Ventral fl"p inndnlt greatly developed, extending much beyond ventral "pine; ,ulult with 2 or 3 pnirs "f rccnrvetl
spines on caudul peduncle: young without these churuoters, slmllur to yonng of Stcplutnolep!»,

11. D. I, 30; A.30. Color very varlable' ciliatus, 216
STEPHANOLEPIS: .

(la. Ventral flnp, even ill adult, moderately developed. not rcnching beyond pelvic "pine; no rec-urvod «pfnes on cnudul
peduncle,

e. Dorsal unrl anal each with 30 to 32 soft rnvs,
d. Depth more than half length of body Idspidus, 217

dtl. Depth less than half length of body ....................................................................... •spilonotn»
ce. Dorsal nnd anal each with "bout 27 soft rays oppositu»

216. Monacanthus ciliatus (Mitchill). Leather-fish, Li.ja; "Pez d(! Puel'c()."

Head a.5j depth 1.75; young 1.5; D. I, 30; A. ao; .scales' very small, without median crest.
Spines becoming longer on caudal peduncle, which has in addition 2 or a pairs of strong spines curved
forWlml, those prominent only in adults; ventral flap longer than head, about one-third length of
body. Smles on ventral flap developed as flat plates, with their free margin» peotiunte. Snout
pointed, upper profile concave. Dorsal spine strong, nearly as long aH head, armed behind with ~?

rows ofretrorse barbs; ventral spine small, rough.
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Color varying verymuch with the surroundings of the fish, from dull olive-gray to the most
vivid grasa-green: markings not well defined and not very constant; green, with white cirri on sides;
a whitish longitudinal cloud behind pectoral; a pale band downward and forward from eye; lower
Hide of head with darker erossbands; dorsal and anal pinkish, with (usually 8) darker spots at base;
ventral flap edged with scarlet; eaudal greenish, mottled with darker and pale; some specimens show
neither red nor green shades, and have vague, dusky, longitudiual stripes. A specimen 3 inches long,
from Isabel Segunda, Vieques Island, in alcohol, is brownish-gray, dusky, with a large black clouded
blotch from front of soft dorsal downward and forward to middle of side; body irregularly clouded
with dusky elsewhere; top of head brownish-gray; below very dusky, becoming black on flap, which
has a light submarginal stripe followed by a narrow white border; dorsal and anal translucent; a faint
dark blotch below middle of soft dorsal, and one at front of anal; caudal barred with white and dark.

This species is known from the West Indies and southern Florida, and is very abundant about
the Florida Keys, along with .Af. liispidus. It has been recorded also from Bahamas, Puerto Cabello
(Cuba), Jamaica, and Porto Rico, where it is not uncommon. Our collection contains specimens from
San Geronimo, Boqueron, Guanica, and Isabel Segunda, off Vieques Island, where a specimen was
dredged in 16 fathoms at station 6092, and off St. Thomas, at station 6079, in 20 to 23 fathoms. Length

FIG. 71.-Mullaca1l1hu8 ctiiatu«.

8 to 8 inches. The young of this species and of M. hispulu« are much alike, but M. ciliaiu« is always
more elongate, and as it grows older the pelvic flap grows much larger and the armature of the tail
more distinct.

Baiistcs ciliatu« Mitehill, Amer. Monthly Mag. lind Crit. Rev., Murch, 1818, ~2li, Buhumu Straits.
!fIollaca1l1hu8 occideutalis Giinther, Cat., VIII, 2~7, 1870, Puerto Cabello, Cuba.
!fIollaca'lIlll1ts davidsoni Cope, Trnns. Amor. Phil. Soc. Philu., XIV, 1870, '17li, Florida Heef.
Monacantll'lu:i ciliatue, Jordun & Evermnnn, l.e., 1714, 1898.

217. Monacanthus hispidus (Linnreus) . Fool-fish; File-flsl); Leather-fish: Horny COllY; lAja.

Head 3.4; depth 1.75; D. I, 32; A. 32. Young slightly deeper (1.5) proportionally than adult.
Body rather deep. Jaws subequal: eye large, about 3 in snout. Gill-opening about as long as eye,
separated from eye by an interspace nearly equal to its length. Anterior profile slightly concave.
Dorsal spine somewhat shorter than snout, more than half head, inserted above posterior part of eye,

.stout, rough, armed behind with 2 rows' of retrorse barbs; first ray of soft dorsal often filamentous in
adult (male?), its length varying from that of snout to that of depth of body (longest among specimens
seen by us is one from Canary Islands); pectoral small. Pel vie bone long, ending in a short, blunt,
movable spine, beyond w hich the abdominal flap does not extend. Seales minute, each with a crest of
about 3 prickles, those on caudal peduncle villous, those on ventral flap larger, elongate; no naked
areas; no recurvcd spines on tail. Length 10 inches.
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Color, grass-green or olive; back and sides with faint, irregular whitish spots; head plain; spinous
dorsal and caudal green; second dorsal and anal translucent; adult less variegated; dull olivaceous,
mottled with dusky.

This species ranges from Cape Cod to Cuba, and is abundant on our South Atlantic coast and
among the Florida Keys, and southward, through the 'Vest Indies to Brazil. It is recorded by Jordan &
Rutter from Jamaica, where it is called "mingo"; known from Key 'Vest, the Pensacola snapper
grounds, Big Gasparilla, and the Anclote Sponge Kraals; apparently not common in Porto Rico, as the
collection contains but a single small specimen seined at Boqueron and five larger ones from Puerto Real.

Balisiee hispldu» Llnnreus, Syst. Nat., ed. XII, 405,171;6, Cnrolinu.
Ituuste«broccus Mitehill, Trans. Lit. and Phil. Soc., I, 1815, 4li7,New York.
Jlonacanthusjilamcnto8us Vulcncicnnes, flea Canaries, 95,1836,Canurtes: adult.
Jfonacantllus galUnula Vulcncicnnes, 1.e.,95, Canaries; young.
Jfunacantll1.lS oarius Runzanl, Nov. Comrn. Bonon., V, 0, 1842,Brazil.
Jlonaeamhus 1/lassachnscttcnsis De Kay, N. Y. Fauna: Fishes, 337,1'1. 57, fig. 187,1842, Massnchusetts Bay.
Jlollnmnt!ws sctifcr De Kay, N. Y. Fauna: Fishes, 337,1'1.59, Iig.194, 1842, New York Harbor; probably 1I0t of Bcnnett.
stonucantnue sign'ifer Storer, Synopsis Fishcs N. A., 497, 1846,Massaohusetts: snbstitute for sctifer, preoccupied.
Jfonacantlw8 ki8pldu~, Jordan & tcvermann.I. e.•171511898.

1<'IG. 72.-Jlonacanlhus !lisjJicltt.'.

Genus 121, ALUTERA euvier, File-fishes.

Body oblong or rather.elongate, strongly compressed, covered with minute rough scales. Month
and teeth essentially as in Monacaniliue, but lower jaw more projecting, so that the lower teeth are
directed obliquely upward and backward. Gill-opening an oblique slit, longer than eye, situated
belowaud in advance of'-eye, its posterior end behind base of pectoral. Pelvic bone long, falcate,
movable under skin, without spine at its extremity. Dorsal spine small, inserted over eye, rough,
but without barbs; soft dorsal and anal long, each of 3(; to 50 rays; caudal fin convex: pectoral small.
Species numerous.

ClmATACANTIIOS:

a. Dorsal rays J1 36.
h. Anal rnvs 38; coloration nearly uniform sehml'j1i

bb. Anul mys 3S; body covered with small, round dark-brown spots: punciau:
a.a. Dorsal rays It hont J, 46; n.nal rays nbottt »0.

ORIlF:CKIA:

r, Cnndulliu elongntp, wHh rounded angles. Colol'utjO)J HOt. uniform, Jtt'IJ.(l HIHl hody with irrcguJll1' hllJu f';potH tUHl

Hru-s, "~SjdCfol smal l round black spots; upper prolilo of snout eonCttve ~ «criptn, '21"
AJ.un;I<A:

ce. Cuudu.I tin short, xubtruucute, with acute u.ugles. Coloration uu iIorm: upper profile of snout convex... monoccroe
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218. Alutera scripta (Osbeck}. Unicorn-fish, Li]« Tronrpa,

Depth 3 to 3.25; D. 1,44 to 48; A. 47 to 52; vertebrte 7+14. Body oblong, its depth being nearly
"qual to distance of hind margin of orbit from extremity of snout; snout produced, with upper profile
concave; dorsal spine long and slender, above middle of orbit, about 1.25 in head; middle of gill
opening in advance of middle of eye; pectoral fin below posterior part of eye; caudal fin elongate,
nearly as long as, or longer than, head, rounded; dorsal and anal fins low; ventral spine 1I0ne. Head
and body olivaccous, with irregular light-blue spots and curved streaks; besides these, numerous round
black spots about as large as pupil; dorsal and anal yellowish; caudal reddish; skin finely velvety.

An inhabitant of tropical seas. Common in the 'Vest Indies, occasionally northward to South
Carolina; also occasionally taken about the islands off the west coast of Mexico. Not seen bv us in
Porto Rico, but recorded from there by Professor Poey. Length 2 to 3 feet. .

Uuiconui 1'i.Cf.' boluunensis (the Unicorn-fish) Cutesby, Hist, Nat. Caroltnn, ete., II, ,,1.19, 1737,Bahamas.
BaliIJtes scripius Osbeck, Iter Chin., I, 144,1757,Chinn.
L'ija trompo. Parra, Dif. Plezas Hist. Nat., 46, pl. 22, fig. I.
Batisu» lre,'i. Bloch, Ichthyol., IX, 82, pI. 414,1795,Morocco; 'I'rauquebnr.
Ballstes ornaius Marion de Proce, Bull. Soc. Philom., 131,1822.
Atnte"fs parel'a Lesson, Vol'. Coquille, ZooI., 106,1828.
,1[onaeanthuSIJroboscide"s Ranzunt, Nov. Comm.Ae. Se. Inst. Bonon., 1842,S, BrnziJ.
Alutans ,'e1WS"SHellard, Ann. Se. Nat., IV, 1855,14,1'1.1, fig. 3.
Atntera picturata Poey, Proc, Ae. Nat. Sci. Phtla, 1863,183,Cuba.
Alutcl'<!scripta, Poey, Fauna Puerto-Rlquetla, 345,1881; Jordau & Evcrmuun, I. e., 1719,1898.

FlU. 7U.-,Alul(:'ra scripta,

Family LVIII. OSTRAClID£. The Trunk-fishes.

Body short, cuboid, triquetrous or pentagonal, covered by a carapace formed of firmly united
polygonal bony patches: jaws, bases of fins, and caudal peduncle free and covered by smooth skin.
Mouth small; each jaw with a single series of loug, narrow teeth. Maxillaries and promaxillaries
firmly united. Gill-opening a nearly vertk-al slit, below and behind eye. Dorsal Iin single, short,
without spine; anal short, similar to dorsal; caudal rounded; no ventral fins; vertebrre 14, the
!tnterior 9 elongate, the last 5 extremely short; no ribs.

The Osnaciui»: comprise B genera and about 20 species, all of the tropical seas, living neal' bottom
in shallow waters. The species are so singular in appearance and so easily preserved that they have
been common in collections ever since the collecting of tropical curiosities began. The 4 American
Species were well known to Artedi and Linnams. Goode says of these fishes;

"The locomotion of the trunk-fishes is very peculiar. The propelling force is exerted by the
dorsal and anal fins, which have a half-rotary, sculling motion, resembling that of a screw propeller;
the caudal fin acts as a rudder, save when it is needed for unusually rapid swimnung, when it is used
as in other fishes; the chief function of the broad' pectorals seems to be that of forming a current of
water through the gills, thus aiding respiration, which would otherwise be difticult on account of the
na!'l'Owness and inflexibility of the branchial apertures. When taken from the water one of these
fishes will live for two 01' three hours, all the time solemnly fanning its gills, and when restored to its
native element seems none the worse for its experience, except thnt, on account of the air absorbed, it
('lUI not at once sin k to the bottom."
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Genus 122. LACTOPHRYS Swainson. Three-angled Trunk-fishes.

Trunk-fishes with carapace 3-augled, ventral surface flat or concave, never carinate: carapace
dosed behind anal fin; carapace with or without frontal and abdominal spines; dorsal ray's 9 or 10;
caudal rays always 10. This genus contains 5 species, 4 of them Ameriean, and differs from the Old
\Vorld genus Ostracion only in form of carapace. The median dorsal ridge of carapace is iuuch more
developed than the others, so that the body is 3-sided and 3-angled, instead of 4-sided and 4-angled, as
in (Mraeioll. Although this character is a striking one, it is not one of high structural importance.
lIollard and Bleeker have discarded it as being of no real systematic value. All writers agree that the
species of the group are most closely related, and that the relations of the species are closer than they
appear. We think, with Dr. Goode, that the shape of the carapace affords "the 1I10st reliable guide
in the arrangement of the species of the genus," and we think it not improper to accord generie
distinction to the 3-angled species, ns distinct from the more specialized -l-angled forms.
UIIlNf;SOMUS:

ll. Carapace without spines anywhere __ __ u " 1J'lqlU:/f.T,21H
an. Carapace with distinct spines, at least on Ow vcutru.l ridges behind.

b. Frontal spines none.
CHAPINUS:

c. Carapace closed behind dorsal tin; body everywhere with round, dark spots __ _ bicaudal'is,220
LAG'TOPHRYS;

cc. Carapace open behind dorsal fln: body mottled with paler t/'igOnits, 221
ACANTHOSTRACION:

bb, Frontal region with 2 strong spines like horns trieoruis, 222

219. Lactophrys triqueter (Liunmus). "C'!lrqwlI"" 'l'l'nnk-Ji8h.

Head 3.5; height of side about 2; greatest ventral width 2.6; eye 3.4; snout 1.4; interorbital 1.7;
least depth of caudal peduncle 4.l, its width in its depth 2.5; D. 10, its base 3.7 in head, the height
1.6; A. 10, its base equal to that of dorsal, its height a little less; P. 11 or 12, 1.6 in head. Body
sharply 3-angled, sides rather double concave: dorsal carina strongly arched, more so thun in L. bicau
d«Us, ending anteriorly above eye; ventral angles more convex and flaring than in L. bicaudalis;
supraoccipital ridge less strong, continued backward along side in a low, fiat ridge; profile from snout to
eye somewhat concave; interorbital spaee concave: ventral surface slightly convex anteriorly, posteri
orly with two low ridges, the surface between them and between each and the ventral angle shallowly
concave; scales of sides hexagonal, in young with striro radiating from center to angles of each scale,
in adults armed simply with tubercles, 9 or 10 plates in horizontal series from gill-opening to tail, 8 in
median line of ventral surface, 8 between ventral keel and back; 'posterior dorsal scute unarmed; eara
pace closed behind dorsal and anal, width behind dorsal about 1.75 that behind anal; carapace without
spines anywhere; branchial aperture oblique, its length :thout 2.5 in head, greater than eye; dorsal,
anal, and caudal obtusely rounded; pectoral triangular, first rays longest.

Color in life: Body dirty white, upper third with small round white spots and some narrow black
hal'S promiscuously arranged; head whiter and with wh itru- stellate spots; ventral angles with some
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white spots; ventral surface plain pale; opercular opening bordered in front by brown, then black, and
behind by black; base of pectoral and dorsal black, the fin pale yellow; cauda) peduncle hlack with many
round white spots; ln~~e of caudal ,~imilarlymarked; caudal dirty wllit.o wit.h numerous largo i/Tegular
black spots, In spirits dark brown, thickly covered with circular spots of yellowish-white; ventral
surface lighter and without spots; lips, bases of fins, border of branchial opening, and caudal peduncle
hlack, or brown like ground-color of body; caudal peduncle with numerous small round white spots;
caudal dusky, the tip black; other fins plain.

~Found among the West Indies north to the Bermudas, Key West, and Pensacola; generally very
COmmon in the Tropics; common about Porto Rico, the collection containing specimens from Arroyo,
Isabel Segunda, Culebra, and Puerto Real. A sluggish fish, reaching a foot. in lengt.h, living on the
bottom about reefs and among algre, feeding on minute animals of various kinds.

Oslracion ]Jolyodon iuermi» triqueter Linmeus, Adolphi-Fredericl, I, GO, 1754, Iudir•.
Ostrucuni triquctcr Linnteus, Syst, Nat., ed, X, 3:30, 1758, India; after Mus. Ad. Fr.
Ostraeion coneatc"alus Bloch, IehthyoI., 1'1.1:31, 1785,Martinique; ou a painting by Plumier.
Lactoplwy.'i triqucicr, Jordan & Evcrmunn , l. e.,] 722, 1898.

FIG. 75.-Laetophr1ls triqonu».

220. Lactophrys trigonus (Linnseus), "Chapin"; Common 1"'nnk:tish.

Head 2.9; height of side 1.7; greate~t ventral width 1.75; width between ventral spinos H,5; eye
2.8; snout, 1.3; interorbital 1.8; D. 10, its base 4.25 in head, 1.5 in eye 0/' 2 in height of Jin; A. 10, its
base and height about equal to dorsal; P. 2 in head. Body :~-angled, ventral lInglPs strollg'ly eOIlYf)X

unrl strongly flaring; dorsal carina strongly and regularly arched,
ending anteriorly above posterior border of orbit: supraoccipital
ridge strong; interorbital space conoave: profile from snout to eye
nearly straight, a slight angle; carapace open behind dorsal, dosed
behind anal; caudal peduncle slender, its length 1.6 in head, its
least depth 2.H in itl-! length, its least width 2 in its depth. Scales
of sides hexagonal, covered with small tubercles.

Color, olive-gray, a faint blue spot. in center of each of most
of the scales; nostril in a yellow spot; boundaries of upper scutes
blackish, of lower bluish; scutes behind gill-opening black, sur
rounding a white center, forming a large black blotch; a similar
blotch on side between eye and base of caudal peduncle: caudal
peduncle pale-olivaceous, with a few obscure white spots; fins all
pale except caudal, which is somewhat dusky, especially at tip. Fw. 76.-LfletO]!/tl1/S Il'ili'tI/./Is; Iront view.

An inhabitant of the West Indies, north to the Bermudas
lind Florida, occasionally in the Gulf Stream to \Voods Hole und Chesapeake Bay; eommou on the
coast. of Florida; recorded by Jordan & Rutter from Jamaica; apparently not common ill Porto Rico,
only one specimen, 3 inches long, having been obtained, at San Antonio Bridge, It reaches a length of
·thont a foot.
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Os/melon /rlangu/a/uslenlblsjlllurw'<tl'um !te:r<t[JOIulI'U1!1 cmincniibus, etc. Arlcdi, Genera, 56,1738; Jamaica; seen by Arlcdi
in Ihe collection of Sir Hnns Sloane lind ill the Naggs Heud Inn, London,

Ostracion. triqonus Llnnams, Syst. NilI. , ed. X, 330.1758, Jndiu: uIter Artedi.
Os/raelou yalei Slorcr, Bost . Journ. Nul. Hist., J, 1837,353, Holmes Hole, on Mart has Vineyard.
I.Qe/op!trys ouiceps Kaup, Arehlv Naturg. 1855, 218; specimens with 10 dorsal rays, Linnreus having given hy error

"D. 14" in the original description of O. Irig01l1!s.
Ostraclon. 'llndulatlls Poey, Synopsis, 441, 1868, Havana.
Ostraclou cxpansum. Cope, Trans. Am. Phil. Soc. 1870, 474, figs. 9-10, St, Martins, Wcst Indies.
Lactophru« triuouu», Poey, Faunn Puerto-Riquefia, 347, 1881; Stahl, 1. c., 81 and l67, 1883; .Iordun & Evermann, 1.P"

172:l,1898.

221. Lactophrys bicaudalis (Linnreus). "Chapin"; 8potterl1'runl.:-f!8h.
(PMTE 40.)

Head 3.5; height of side 2.25; greatest ventral width 2.7; width between bases of ventral spines
3.6; eye 3; S.!,lOut 1.3; interorbital 2.1; least depth of caudal peduncle 3.4; its width in its depth 3.2;
D. 10, base of fin 4 in head, the height 2; A. 10, its base and height equal to dorsal; P. 12, 1.8 ill
head. Body sharply 3-angled, sides and ventral surface posteriorly somewhat concave; dorsal earinll
sharp, considerably arched, ending in front over middle of eye; supraocular ridges strong, a slight.
ridge from supraocular ridge along side to caudal peduncle; no spines on head; a sharp, stiff spine, 3.4
in head. on each side at posterior angle of ventral surface; carapace closed behind dorsal and anal fins,
its width behind dorsal about twice that of strip behind anal; caudal peduncle about 1.4 to 1.6 in head;
branchial aperture oblique, short, about 3.6 in head; body and head everywhere rough, tuberculate,
tubercles strongest on body; hexagonal plates best defined on ventral surface.

Ground-color,light-yellowish, changing to whitish below; everywhere on head, body, caudal
peduncle, and caudal covered with small round black spots, largest on middle of side, where they arc
somewhat smaller than pupil, those on the caudal peduncle small, larger on caudal fill, arranged in 5
to 7 irregular vertical bars; tip of snout rose, with a few small black spots above fleshy base of dorsal;
pectoral with several black spots, few or none upon anal; pupil black, with orange border. In spirits,
3 to 5 irregular white blotches in center of hexagonal plates on low ridge behind eye. '

An inhabitant of the West Indies, generally common from Cuba to Ascension Island; not known
from Florida; recorded by Jordan & Rutter from Jamaica; next to L. trutonu« the least common
species of the genus ,about Porto Rico, specimens having been obtained only at Ensenada del Boqueron,
Ponce, and Arroyo. It reaches a length of a foot or more.

Oslraciou Irian[Julaiu8 tuberculis hexaoonis rtulialis, etc., Artcdi, Genera, 57, 1738, India.
onracion. bicmulalis Ltnnreus, Syst, Nat., X., 330, 1758, Indiu. -,
1,acft)/)!l1'l/Sbtroudali«, .lordan & Evermnnn , 1. n., 1728, ]898.

222. Lactophrys tricornis (Linmeus). Toro, ('ow-jillh.

Head 4.25; height of side 2.5; greatest ventral width 4.8; width between ventral spines 8.3; eye
2.7; snout.1.25; interorbital 2; D. 10, base equal to eye, height nearly equal to head; anal base 1.25
in eye, height 2 in head; caudal long, equal to distance from tip of snout to posterior edge of pectoral
base; pectoral 1.2 in head; caudal peduncle long and slender, length a little exceeding that of head,
least depth 2.75 in its length, least width about 3 in its least depth. Body 3-angled; dorsal carina
gently arched, begiuning-over posterior part of pupil; ventral angles not flaring nor wide apart, each
ending posteriorly in a stout spine; supraoccipital ridge moderate, with a stout spine in front; middle
of side with a broad low ridge from eye to caudal peduncle; snout projecting, outline from snout to
occipital spines concave below, then rising abruptly; interorbital very convex; gill-opening oblique,
short, scarcely equal to eye; carapace closed behind dorsal and anal fins, the width of part behind
dorsal about four times that behind anal, plate behind dorsal sometimes ending in a short spine,
directed upward; hexagonal plates with small, blunt tubercles. Occasional specimens have a real
spine on supracaudal plate, as figured by Lister. Of nine Porto Rican specimens examined by us two
have this spine. .

Oolor, brown, yellow, blue, or g-reen, with irregular blue blotches, centers of seutes often lighter
than margins. Young light gray, tinged with olive; belly White; head and carapace with round spots
of light-blue, these sometimes forming more or less interrupted longitudinal stripes; about four of these
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stripes on cheek; tail above with blue, brown-edged spots; dorsal olive, its base blackish; caudal olive,
edged and mottled with light blue; anal similar; pectoral olive.

Found ill the tropical Atlantic; very common from the Carolinas to Brazil. Recorded from several
Florida localities and common in Jamaica and Porto Rico, specimens being at hand from Puerto Real,
Eusenada del Boqueron, Ponce, Arroyo, and Isabel Segunda. The four species of trunk-fishes found
in our waters have the same general habits. They are all slow and sluggish, and are found on sandy
bottom where there are open or naked areas surrounded by patches of algre. They seem peculiarly
susceptible to cold, and on the Florida coast large numbers are frequently washed up on the shore
that have apparently been killed by a sudden fall in the temperature.

Piscis triangularis capiil cornutu8 cui e media candn c'lttnncn acule-us longus erigit'Us, Lister, in Willughby, Hist, Plse.
Appendix, 19, IG8G; locality not given.

Ostracion. trianglilabl8 aculcls d'ltOlJU8 in capite d. umico longloN: J:lupcr'llclUi caudam, Artedi, Genera, part 8, 56, 1738; after
Lister in Willughby.

Ostracion trionunuaiu« duobus' aculelB in frout« et totidem, in. ituo ventre, Artedi, Genera, part a, 5ti, 1788; 'speclmens seen
in Londonn.t the house of Mr. Lillja and in the Naggs Head Inn.

Ostrocion. tricornis Llnnreus, Syst. Nat., eo. X, 331, 1758; after Artodi.
Oslraclun: quadricornls Linneeus, Syst. Nat., cd. X, 331, 1758; after Artedi.
Osiracion. lisler'! Laeepede, Hist, Nat. POi88., 1,468,1798; after Willughby.
Ostracion. se,:eornulnB, MitehilJ, Amer, Monthly Mag., II, 1818, 321\. mouth of Mis..iseippi River.
Ostracion. ruaeulaluB Hellard, Ann. Sei. Nat. 1857, 149.
Oslraeion Il"ine&nsis Bleeker, Ned. Tydskr. Dlerk, II, 298, Quine".
Ostrncion. IlronolJii Bleeker, Ned. Tydskr. Dierk, 11, 298.
Acanthoetracuni ,w11l110nhlS Poey, Enumerutio, 175, 187G, Cuba.
Acanthostracion. qiuuiricoruc, Stahl, 1. c. 167, 1883.
Laclopl"'1/S tricornis, Jnrdau & Evermnrm, J. c., 1724, 1898.

FIG. 77.-LaelophJilS tricorni».

Family LIX. TETRAODONTIDM. The Puffers.

Body oblong or elongate, usually little compressed, sometimes very broad; head and snout broad;
belly capable of great inflation; skin scaleless, usually more or less prickly, spines or prickles usually
weak and movable, not rooted; ill one genus (Ephippion) the skin is armed with bony scutes forming It

sort of carapace, approaching that. seen in Ostradon; teeth confluent, forming a sort of beak which in
each jaw is divided by n median suture; maxillaries curved outward behind premaxillaries; lips full;
nostrils various. Spinous dorsal and ventral fins wanting, fins composed of soft rays only; dorsal fin
posterior, opposite and similar to anal; caudal fin distinct; no ventral fins, pel vic bone undeveloped; no
ribs; pectoral fins short and broad, upper rays longest; caudal fin and its vertebrie normally developed.
Medifrontals articulated with supraoccipital, postfrontals confined to sides, ethmoid more or less pro
jecting in front of frontals: postfrontals extending outward as far as frontals: prosethmoid short and
narrow, little prominent to view above; vortebne few, 7 or 8 + 9 to 13. Gill-openings small, placed
dose in front of pectorals; air-bladder present.

There are about 10 genera and 60 species of this family inhabiting warm seas and found on soft
or sandy bottom where there is some vegetation. They are sluggish in movement and noted for their
habit of filling the stomach with air. When disturbed they then float on the surface, belly upward.
Not used as food, the flesh being ill-flavored and reputed poisonous. None of them over 12 or 15
inches in length.
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'l'~;1'RAOnONTINA-;:

(I, Frontal bones expanded sidewise n.nd forming" Intend roofs of orbits, postfrontuls limited to posterior portions.
~peeies chietly murlue. -

b. Nostril on each side with two distinct openings; frontal region longer than brond,
c. Dorsal and anal fins comparatively long, falcate, each of 12 to 15 rays; nostrils sessile, or nearly so, not forming

It distinct papilla; mucous tubes on upper pnrt of hcad and on sides of body very conspicuous.
LAGOCEPHALlJS, 123

rr. Dorsa! and anal flns eompnrntively short, rounded, cneh of (; to 8 rnys: n,,,trils at summtt of a hollow, almple (or
lobed) pupilla; lnucous tubes Inconspleuous _ __ uu n _ SPlIEROJDJ.;S, ]24

COLO,r>:sINA-:,

au. Frontal bones narrowed and oxcluded from orbit; postfrontals bcing elouguted nIHI projectcd forward and con
neeted with prefrontals: dorsal and unat fins short, rounded; snout very obtuse: vertebrre 8 + 11= 13; nostrils
(probably) as in Spltcroi<lcs. F'luviati!e species COI.mn;sllS

Genus 123. LAGOCEPHALUS Swainson.

Body comparatively elongate; skin smooth or variously prickly, prickles most developed on
abdomen; abdomen capable of very great inflation. Dorsal and anal rather long, falcate, 12 to 15 rays
each; caudal lunate. Nostril without distinct papilla, each with two distinct openings; mucous tubes
OJ) upper part of head and on sides of body very conspicuous. Lower side of tail with a fold.

The fishes of this genus are chiefly tropical, Lagocephalus laqocepholu» reaching the coast>' of
southern Europe. Vertebne about 8 + 13 = 21. The increased number of vertebne and of rays \n
vertical fins mark a transition toward the allied family, Chonerhinidm, in which there are about 2H
vertebrai, the dorsal rays about 35, the anal 30.

u. Body elongate; head 3.25 in length; depth 4.25 '" __ lrevillutU8,22:1
00. Body stout; head 2.8 in length; dcpth3.5 , puchycep/wlus

Fro. 78.-LufJocep/utlll$ lWllillnl:n~.

223. Lag-ocepb.aIua Illlvigatu8 (Linmeus). Smooth Pu.tfcr; '<Tamboril'", "Conejo."

Head 3.3; depth 4.3; eye 4.8; snout 2.1; interorbital 2.3; D. 13; A. 12; pectoral 2; caudal 1.25.
Body elongate, robust, caudal peduncle long and slender, abdomen greatly distensible and set with
short spines which are depressed when abdomen is deflated, skin elsewhere smooth; head large and
blunt; upper jaw with two great broad confluent "incisor teeth with a median suture; lower teeth much
smaller; side of body separated from belly by a ridge or angle; lines of mucous pores nround eye and
on top of head armed with weak spines; caudal lunate.

Color ill spirits: Purple above, nearly black; side dirty-silvery, belly white. 'I'he young have
three broad, dark, transverse bands on back of trunk, one on peduncle, one through base of dorsal,
and one opposite pectoral; similar narrower bands on top of head.

The smooth puffer is a large, sluggish fish, reaching a length of 2 feet, and of no value as food.
It iH found in bays and river mouths from Cape Cod to Brazil; it' is common southward, but rather
rare north of Cape Hatteras; recorded from New York, Chesapeake Bay, Charleston, BiReaylie Bay,
Key West, Pensacola, St. Johns River, Tortugas, Cuba, and .Tamaiea. Found by us at Palo Seeo and
Muyaguez, most of our specimens being young, only 2.5 to 4 inches long.
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Ostracion. caihetoplatcooblmutu», Art-edit Genera PiHeiUJIl, genus aR, species 13,1738: nfter o'l'blslagoceplutl'lls, Grew, etc.
Tctrodnn lwnigatu8 Linnreus, Hyfo;t. NnL, pd.. XlI, 411, l7nl), Chn.rleston , S. C.: POP)', FnUIHt I'uorto-Riqnefia, BliH, lHHl;

Shthl, 1. e., HIand Itl7, 1t-\8a.
Tetrodon eu'rvusl\litehill, Truns. Lit. und Philos, Soe., J, J81f" 474, New York; young.
Tetrodon mathcmuiicus Mltchill. Trans. Lit. and Philos. Soc., J, 1815, 474, New York.
Tctrodon pachnccpluilue, Runzani. Nov. Comm. Ac. Sci. Inst, Bonou., IV. 73. pl. 11, fig. 2,1840, Brazil.
Holacanth.ns iuclanothu» Gronow, Syst, Nnt., cd. Gray, 24,1854, Carol inn: bused on Trlroilcn: l:mJif/alu"o; of Liuurens.
Tctrodon. lincolatu« Pocy, Synopsis, 4:t? 18H8, Cuba; young.
L(J!I(j(~(!plUllu8lmlJiflalns,Jorduu & Evcrnuum, 1. o.. 1728, ]898.

Genus 124. SPHE~OIDES Lacepede. Swell-fishes.

Body oblong, not elongate; skin variously prickly or smooth, sometimes with cirri. A single,
short, simple nasal tube on each side, with 2 rather large openings near its tip. Dorsal and anal fins
short, little falcate, of 6 to 8 rays each; caudal truncate or rounded, rarely slightly concave. Vertebrse
8+10=18. Frontal bones expanded sidewise and forming lateral roof of orbit, postfrontals limited
to posterior portions,

Species numerous, in warm seas: largely American. Our species represent two well-marked
subgenern, the extremes of which appear very different from each other so far as the skulls are
concerned. Some typical species of Spheroides approach Cantldgastel' in narrowness of frontal area.

SPU}!;ROIJ)ES:

«, Skull very narrow ubove, interorbital area more or less concave, 2.5 to (j.5 times in length of long snout, 5 to 12 times
in head; sides of body usultlly with sml,1I dermltl 11>\]>s.

b. Interorbital spueo flut or moderately concave; no dorsal flaps; back without curved cross-streaks: upper my of eaudul
produced.

e. Sides of head und body always smooth except sometimes a strip behind peetoral: spines lurger, higher, 1U0restelhue,
wider apart than in Spheroides ",aeulatus, irregularly placed and often wholly wanting; side usually with smull
dermul sUps or flaps, espeehdly iii the young.

d. Lower part of side with II series of about 12 round black spots; eaudul fin barred with black and white. _ spengleri,224
dd. Lower pnrt. of side with a series of black blotches uppeuring as short vertical bnrs (never round); caudal fiu not

barred ..... _. . . .. . . . .. . . . . . .. . .. .. .. . . . .. .. . . .. . . . . .. . . . . . . . . . .. . . . .. .. . . .. . .. . . . . .. .. . . . . . . . . . . . . . . .. ... nephellts
ec. Hides of head und body nlwuya prlckly.ns is bad Irorn upper lip to base of dorsal: belly prickly, prickles ull simlfnr,

small, 3-rooted, stilI '\IHIelose-set.never obsolete; no cirri; back with dark spots; bluek bloteheson sides forming
short oblique crossbars, those behind pectoral most conspicuous: caudal nearly pluin, darker at tip.

e. Color dark-brown, with bluek blotches; a series of about a dozen irregular bluck spots along under side .. "",culaln"
ee. Color dark, olivueeous above: black blotches on lower part of sides in form of short, oblique crossbars.. ",arl/wralns, 225

CIII~IUCHTHYS:

aa. Skull very brood above, Interorbitnl space broad, flattish , or very little concave, its width more than half snout
IUHl 2.(j(j to 4'in head; sides without series of dark blotches bounding line of belly.

J. Caudal fin rounded or subtrunente; buck and sides with many small irregular black spots; no series of largvr
blotches bounding edge of belly.

fl. Dark shades on back, broad, nppenring as ground-color and crossed by pale curved crossbars and streaks forming
ares of concentric circles, these sometimes broken by retieulutions everywhere profusely spotted with black
in adult; snout somewhat produced - _. te.,tnrlilleus,22(j

JJ: Caudal fin lunute or truncate, with angles acute or produced.
h. Dorsal rays 8; body more or less priddy, above lind below; color brownish above, vermteulated with paler: eye

broader thun interorbitu! spuce (in young of 4 inches) trlchoccpluilu»
1111. Dorsal rays 10; body (in adult) everywhere perfectly smooth; interorbital space brond, equul to snout lind twice

diameter of eye; brown, with durker spots above jlaeltyga.,/c,'

224. Spheroides speng1eri (Bloch). Southern Puffer ; Swell Toad; Tambor " "'lhmboril."

Head 2.88; eye 5; snout 2; interorbital 7; D. 7. Head compressed, long; snout very long, profile
from tip ,of snout to above eye rising' gradually, slightly concave in front of eye; interorbital space
narrow, concave, slightly wider than ill S. uephelus ; posterior part of body usually smooth, with a
number of small white dermal flaps; anterior part of body usually covered with small stiff prickles;
;egion back of eyes and between pectorals and entire under-parts from throat nearly to anal rln prickly,
those underneath strongest: head wholly naked above, a few weak prickles on cheek and a few on

. posterior part of throat.
Color in alcohol: Dark grayish-brown above on head and body, thickly covered and mottled with

black or brown spots and paler areas, spots often grouped, forming blotches; under parts white; tip of
chin pale, behind and on sides of which is a hroad dusky border: dark of side bordered below by a
line of about 12 round black spots, varying somewhat in size, but averaging about size of pupil and
iris; pectoral, dorsal, and anal pale; caudal rather distinctly barred, a broad dark bar at base, then a
somewhat broader pale bar, next another hron.I darkish bar, tip of fin pale.
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The current doseription« of 8. "l'ertyleri have been based partly on specimens of S. nephelu,., an
entirely diat.ine! speeics, which has been confusc'! with the present one. The two species differ
markedly in the very differently-shaped head and coloration. Jn 8. "lJl'lIgleri the head is more slender,
snout much longer, profile less steep and less concave, and the interorbital somewhat wider. The
color of S. nepliclu« resembles that of 8. mormoratus, as does also its shape; the spots along side in
S'. spcnqlrri are usually nearly round, while in S. nephclue they are never round, but are oblong or short
vertical !Jars invading the white of lower parts from the dark side; the spots in 8. ,.pengleri are always
more distinct and the caudal fin is always barred, a character which may be regarded as diagnostic.

An inhabitant of the West Indies, north to Florida; recorded from Tortugas, Key West,Garden
Key, Biscayne Bay, Big Gasparilla, and Tampa; also from Cuba and Martinique; 'eommon about
Porto Rico, specimens having been obtained at San Antonio Bridge, Puerto Real, Fajardo, Culebra,
and San Geronimo; most of the specimens are small, but the fish attains a length of about It foot.

Tctrodon "pcngle"i Bloch, Ichthyologla, I, 135, pl. 144,1782, East Indies.
Le Tctrodm: plumier Lacepede, Hist, Nat. Poiss:, I, 504, 1797, Martinique; on a drawing by Plnmier.
Le SpMroide t"bel'c'lllC Laecpede, Hist, Nut, Poiss., 11,1,1798, Martinique; 011 a front-view drawing hy Plumier.
Tetrodmi pluniicri Bloch & Schneider, Syst. Iehth., 508, 1801, Martinique; after Lacepedc. •
Splueroides tuberculatu. Pillot edition of Lucepede, VI, 279, 1831, Murtrnique.
Tctrodoti tnr!lidu. Poey, Synopsis, 432, 1868, Cuba: not of MitehiIl.
1:31'hcroides "penglel'i Jordan & Everrnann, 1732, 1898; in part only; description confused with thut of S. ucphelu».

FIG. 79.-Spheroide., 8pengleti.

225. Spheroides marmoratus (Ranzani ). Spiny-back Blmo-fieh,

Head 2.75; depth 4; eye 4.5 in head; snout long, 1.66 in head; D. 7; A. 6; 1'. 14. Outline of
head concave in front of eye; .eye full awl high, its distance above a line drawn from 'corner of mouth
to upper base of pectoral equal to ~ts longitudinal diameter. Interorbital space very narrow, grooved,
its width equal to that of pupil. .Nostrils at end of a tube, situated about equally distant from end of
snout and posterior edge 'of eye. Gill-opening equal to base of pectoral, but higher. Length of caudal
peduncle from anal 2 in head. Length of head equal to half of distance in front of dorsal. Posterior
rays of dorsal 1.5 in longest, which are 2.5 in head: Pectoral very broad, folding fan-like, margins
scalloped, broadly rounded, lowest ray 1.8 in upper, which is 2.75 in head. Caudal fin slightly longer
than distance of its base from dorsal, its rays all of equal length, 1.57 in head. Prickles on ventral
surface between chin and vent, extending on side of head in front of pectoral fin, on side behind pee- .
toral fin to vertical from dorsal, above from nostrils to dorsal; only snout, axil of pectoral, and caudal
peduncle naked. Lateral line very faint, extending obliquely upward from side of snout under eye,
then backward, curving slightly downward under dorsal, most distinct on side of tail.

Color in alcohol: Above very dark-brown, with black blotches, sides lighter, with very pale reticu
lations, a series of about a dozen irregular black spots' along lower side; below white; caudal slightly
dusky, with no indications of bars; other fins colorless,
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This species differs from Spheroide« spengleri in the high and prominent eye, very narrow inter
orbital, strongly concave outline of snout, extensive distribution of prickles, and in color. It is found
ill the West Indies to Brazil; recorded from Brazil and Jamaica; common in Porto Rico, the collection
containing speeimens from San Antonio Bridge, Aguadilla, Mayaguez, and Hucares.

Teirodon tuurmorulu» Rrmzanf , Nov. COHilll. A('. Sci. Inst., BOlLOn., IV, 1840 J 7'.!, pl. 10, fig. I, Brazil.
Sphcroides marmoraius, Jordan & Everrnann, 1. c., 17'33, 1898.

226. Spheroides testudineus (Limueus}. "1hmboril"; 'lhmbor; Globc-jiBlt; PuJJer.

(PI,An: 41.)

Head 3; snout moderately long, 2 in head; eye small, about 7.5 in head, nearer gill-opening than
end of snout; interorbital width 4 in head; D.8; A.6; skin of back from nape to before dorsal fin
covered with small, sparsely set prickles; belly from throat to anal with prickles which are rather
large and closely set; axil usually prickly, these prickles rarely wanting or obscured; sides sometimes
with cirri. Back dark-olivaceous, with whitish curved lines and streaks paler .than the ground-color,
these streaks usually arranged as follows: A circle or rhomb on middle of back, in front of dorsal fin.
this surrounded by an ellipse, the ellipse sometimes broken up by cross-streaks; before this 3 or 4
(TOBs-streaks extending downward and backward, one at nape and one behind eyes connected on
median line; back and sides with many irregular, round, blackish spots of different sizes; a dark bar
at base of pectoral; caudal dusky at base, then pale, posterior half blackish; skull not very broad,
interorbital area somewhat concave, prefrontal grooves narrow. Length a foot or more.

An inhabitant of the West Indies, generally common; occasionally ascending rivers; ranging
north in the Gulf Stream to Woods Hole; recorded from several points in Florida and apparently
common in Porto Rico, the collections containing specimens from Palo Seco, Aguadilla, Mayaguez,
Ensenada del Boqueron, Fajardo, Hucares, San Antonio Bridge, and Isabel Segunda; taken by Mr.
Gray at San Geronimo; recorded also from Jamaica, Dominica, Puerto Cabello, and Brazil. •

Oetracion. oblong/ts I/laller, Artedi, Genera Pisolum, 60; after Clusius, Wlllughb)', etc.. Balk. Amoen. Aeud. 1,591,17-19.
Orbis lteni« uarieqanu: (the Globe-fish), Cntesby, Nat. Hist. Carolina. p1. 28,1743, Virginia.
1l:fraodon tcsuutincus Llnnreus, Syst, Nat., ed, X. 332,1758; based on Balk and Artedl.
t Tdrodon punctatu» Bloch & Schneider, Syst. Ichth., 506,1801,Brazil.
Tcirodim. ge01nefri""s Bloch & Schneldcr, Syst. lchth.,508,1801, Virginia; aftcr Catesby,
Tctrodon. a",;no"11Ipt"s Gosse, Nat.. Sojourn Jamaica, 287,l851,.Tamaica.
Auchisomus reticularis (Kaup) Richardson. Voyage Herald,161, pI. 81,1854; not Tetrodo» rciiculari« Blueh & Schneider.

which is Tetrodoti tcstudinctu; Bloch. not of Linnreus. .
}[olwanflmsleionoUws Gronow, S)'st. Nat., cd. Gra)', 24,1854, American ocean,
Tcirodou tcstudineus, Poey, Fnuna Puerto-Riquefla, 347,1881; Stahl,1. e., 81 and 167,1883.
Spl",,.oi,les tcsiudineue, Jordan & Evermunn, I. c.. 1734.1898.

Family LX. CANTHIGASTERID£. The Sharp-nosed Puffers.

'I'his family includes small puffers, similar in external appearance to the Tetraodoutidn: hut with
the snout sharp and the back more or less compressed or ridge-like. The skeletal characters by which
the group is defined are thus given by Dr. Gill: Medifronta1s separated from supraoccipital by inter
vention of sphenotics, which are connected and laterally expanded, but short; prosethmoid prominent
above, enlarged and narrowed forward. Vertebne about 8 -+-10. Head compressed, with a projecting,
attenuated snout; dorsal and anal short, few-rayed. Nostrils obsolete, imperforate.

One genus, with 15 species, found in the tropical seas; none over 5 inches in length.

Genus 126. CANTHIGASTER Swainson.

Characters of the genus ineluded above.

227. Canthigaster rostratus. (Bloch). Sharjl·1/.o,w'd YIIo(Ii'I'·

Head 2.H;eye3.6; snout 1.7;interorbitaI3;D. 6; A. 8; caudal of!) rays, loG in head. A tetraodont
with a produced and pointed snout, elevated and somewhat compressed back, and the belly and back
with weak prickles,

Color in life: Back and one-third distance down side olivaeeous, rest of body pale, demarcation
rather abrupt, lUI oblong black blotch extending duwuwarrl and forward Irom front of dorsal: about
12 narrow blue lines radiating' from eye; snout with G or 8 similar lines; side of head with many sinal.
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blue spots, fainter ones scattered over body; a group of finger-like bars upward from base of anal, and
another behind the first on caudal peduncle; fins pale, except the caudal, which has some orange on
middle rays, upper and lower rays brown, their bases each with a black blotch. In spirits, much the
same, the blue becoming brown.

A small and prettily colored puffer, not uncommon; found in the ·West Indies, north, in rather
deep water, to the banks off Pensacola; also in the Madeiras and Bermudas. Seven examples, 1. 75 to
2.75 inches long, taken in the seine at San Antonio Bridge and Fajardo, and 2 from San Geronimo.

Telrodon roslralua Bloch, Ichthyol., I, pI. 146, 1782, India.
Tetrodon caplstnuu« Lowe, Proc, Zool. Soc. London 1839, 90, Madeira.
Tetrod01i ornatus Poey, Synopsis, 433, 1868, Havana.
CantMgaster rosiralus, Jordan & Evermann, I. e., 1741, 1898.

Family LXI. DIODONTID£. The Porcupine-fishes,

Body short, broad, depressed above. Belly moderately inflatable, covered everywhere except
on lips and caudal peduncle with spines, which are usually 2-rooted or 3-roofed at their bony base.
Caudal peduncle short and slender. Mouth moderate, terminal, each jaw covered with a bony plate
like the beak of a bird, these not divided by a median suture. Nostrils on each side forming a small
tentacle, usually with two openings. Eye rather large, gill-opening moderate, immediately in front
of pectoral, which is short, broad, and rounded. Dorsal and anal fins short, similar to each other,
rounded in form and placed posteriorly.

The Diodoniidu: comprise about 6 genera and 15 species, sluggish fishes, living on the bottom
among weeds and corals, in tropical seas. When disturbed, they swallow air and float belly upward
on the water. Their capacity of inflation is very much less than that of the Tetraodontidte, from which
family they differ chiefly in the stronger armature and in having no division in the bony plate of
either jaw. Rarely used as food, being generally regarded as poisonous.' The species are mostly well
known in COllections, the singular form having attracted the attention of travelers in the earliest times.

a. Dermal ossifications very small, each one 2-rooted, with fine flexible spine or hair-like bristle. Nasul tentacles
present TRICHODIODON

aa. Dermal ossifleations mostly 2-rooted; spines rather slender, but stiff and ereetile. Nasal tentacle simple, with 2
lateral openings DronoN,126

aaa. Dermal ossifientions all or nearly all 3-rooted, each with u short, "tiff, immovable spine. Nasal tentacle simple,
with 2 openings CHILOMYCTERUS, 127

aaao. Dermal-ossifieations of !lattish, pltpery, or cartrlaginous plates with minute huir-Hke paplllse: nostril short, entire,
with 21nteml openings LYOSPHJERA

Genus 126. DIODON Linneaua. Porcupine-fishes.

Body robust, belly moderately inflatable. Dermal spines strong, stiff, most of them 2-rooted and
erectile, a few 3-rooted and therefore immovable; both jaws entire; nasal tube simple, with two lateral
openings. Pectorals broad, their margin undulate, upper lobe longest; vertical fins rounded, dorsal
and anal short, posteriorly inserted, similar to each other.

Found in tropical seas, the few species being very widely distributed,

a. Spines terete.
b. Frontal spines not IlS long us post-pectoral spines (in adults not IIItIf as long, about us long ItS eye); prcdorsal spines

very short, 3-rooted, fixed or Dourly so; 20 spines in It sertes between snout and dorsal: post-peetoral spines very
mueh elongate, especially in adult, shorter in young; dorsal rill's 15; 11IH,I 15; upper lobe of pectorul littlo
longer than lower. Adult above everywhere covered with round black spots, these largest in front of dOTSIlI,
smallest on naked arcn nbout mouth; white below; fins profusely spotted with black; young with fewer spot•.
but never with lurge blotches "lIsl1'ix,228

bb, Frouta.l spines long, usually longer than post-pectoral spines, about twiee as long us eye In udutt: prcdorsal spiI",S
not shortened, 2-rooted. erectile; H to 17 spines in II series between snout and dorsal: post-pectoral spines not
cspeeil,lIy elongate, their development variable: dorsal mys usualty 12; unnl 12; pectoral broader than long,
its upper lobe pointed, lower lobe rounded. Body marked with black spots and blotches, Irregular in size,
usually It brand black bar from eye to eye, eontinued below eye usa narrow bar: Il brand bar across occiput; II

blaek blotch nbove each pectoral; It short bar in front of dorsal; another in which dorsal is insertcd; a blotch
behind pectoral, and many small spots and blotches ou upper parts: fins with few spots, usually unmarked ill
the yOllng __ _ holacanthus, 229

aa. "Spines compressod laterally, short: 15 HpiJlCS ill It ReriCH hetwccn snout ILIHl dorsal: upper purtx covered wit.lr
round spots, those "bout pectoral sometimes confluent into" blotch: Ilns Immaeulate " maculife"
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228. Diodon hystrix Linnaius. Porcupine-fish; Erizo; Puerco Espino; "Guanabano."
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Head 3; depth 3.5; D. 13 to 15; A. 13 to 15. Spines strong, dilated at base, with a pair of basal
grooves; frontal spines not as long as post-pectoral spines (in adults not half as long, about as long as
eye); post-pectoral spines longer than any others, especially in adult, usually about as long as pectoral
fin, those of posterior part of back and tail short and broad, 3-rooted, and therefore not erectile; pre
dorsal spines very short, 3-rooted, :fixed, or nearly so; about 20 spines in a series between snout and
dorsal; upper lobe of pectoral little longer than lower; upper and lower part of tail with 2 or 3 pairs
of 3-rooted, immovable, recumbent spines. Adult above everywhere covered with small, round, black
Spots, these largest in front of dorsal, smallest OIl naked area about mouth; white below; fins all more or
Jess spotted in adult, nearly plain in young.

This species attains a length of about 3 feet. An inhabitant of the tropical seas, everywhere
eommon, north to Lower California, Florida, and Hawaiian Islands; abundant in collections, being
stuffed and dried as a curiosity: not used as food: recorded from the Tortugas, Key West, Biscayne
Bay, and Indian River in Florida, and by Jordan c "qutter from Jamaica; not seen by us in Porto Rico,
but recorded from there by Professor Poey and D:'. l,tahl.

Orbi« cctunatu» Rondelet, De Plscibus, 324, 1558, Northcrn Ocean,
Guumujacu. guam Mnrcgrave, Hist. Nat. Bras., 159, 1648, Brazil.
Ostmcion couico oblongus, Artedi, Genera Piscium, 60, No. 19,1738.
Erizo, Parra, Desc, Dif. Piezas, Hist, Nat. Cuba, 60, pl. 29, fig. 1, 1787, Havuna.
Dlodoti hystrix Linnreus, Syst. Nat., ed. X, 335,1758,India; ufter Artedl,
Dlodon nangll Bloch, Ichth., IV, 75, pl. 125, 1787; not of Linnreus.
Lc Dlodo» (Plumier) Lacepede, Hist. Nat. Poiss., II, 1 and 10, pl. 3, fig. 3, 1798, Martinique: on n, drawiug by Plumier.
Diodini bracliiatu« Bloch & Schneider, Syst. Iehth., 513, 1801,Cuba; after Parra, pl. 29, fig. L
Diodon punciaius, Cuvler, Mem, Mus. Hist. Nat., IV, 132, 1818, no Ioealtty.
Dtoao» ""MnIl8 (Raflnesque) Bonaparte,' Cat. Met. Pisco Eur., 87, 1846, Meditermneall Sea: "ccinellla\.
Paradiodon hystrix, Poey, Fauna Puerto-l\JQueila, I. c., 346, 1881; Stahl, I. c.. 81 and tHr,. 1883.
Dlodon hy8trW-. Jordan & Evermanri, 1. e., 1745,1898.

Fw. 80.-Diod"n hystrix.

229. Diodon holacanthus Linmeus.

D. 12; A. 12. Very similar to Diodon hystriJ;, but with frontal spines usually longer than spines
behind pectoral, about twice as long as eye. Predorsal spines not shortened, 2-rooted, erectile: about
14 to 17 in a series between snout and dorsal; post-pectoral spines not especially elongate, but ruovablo:
pectoral broader than long, upper lobe pointed, lower lobe rounded.

Coloration much as in Diodon. lotetr!», but more variable, spots fewer and larger; usually a broad
black bar from eye to eye, continued below eye as a narrow bar; It broad bar \WrOHS occiput.; a black
blotch above eaeh pectoral: a short bar in fl'Out of domal; another ill which dorsal is inserted; a blole! I

behind pectoral, 'and many small spots and blotches on the upper parts; fins with few spots, mostly
immaculate in young.

Found in all warm seas, north to Florida KeY8, Lower Califoruia, and Hawaiian Islands, its range
eoineiding with t:hat of Diodon hystd:l', from whid; it may prove to be not distinct. Th« distinotions
are generally evident ill the adult, but young «xamples apparently intermediate are often found.
PoHsibly the two ure different sexes of the same species. Length 1 to 2 feet. The single specimen
obtained by us was seined in Guaniea Bay, Junuary 28, and is 5 inches long,
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Crayracion, Nos. 9 and 1.5, Klein, Historia Pisc., 19 and 20,1'1. 3, fig. 6, 1740.
Oeiracioti oblongusllOlacanlhus, Artedi, Genera, 60, No. 20.
Diodon. tioiocanuau Linmeus. Syst. Nat., ed. X, 335, 1758, India; based on Artedi; misprint for llOl<lcaulhus.
Le Diodon tachett; Lacepede, Hist, Nat, Polss., II, 13, 1798, New Cytherea.
Diodon spinosisS'imus Cuvier, Mem. Mus., IV, 134, 1818, no loealtty.
Diodoti melanopsis Kaup, Wiegmann's Archiv 1855, 228.
Paradiodon quadrimaculalus, Bleeker, At!. Iehth., Gymnod., pl. 8, fig. 2, 1865.
Diodon. rnac'Ulalu8, vur. a, Gunther, Cat., VIII, 307, 1870; bused on Dlodtni iuclu:iC of Lacepede; St. Croix; Jalllukl1

Panama: South America; Hawaiian Islands; Chill!'; SooJoo Sen; Indian Oceu.n,
E"i:o G1tanabana Parra, Desc. Dif. Plezas Hist. Nat. Cuba, 62,1'1.29, fig. 2, 1787,Havana.
Diodon. liiurosus Shnw, Gen. Zoo!., Y, 1'1.2, 436,1804; after Diodon tachcte, Lacepedc.
Diodon ,w1>cmmaculat1lH Cuvier, Mem. Mus. Hlst, Nat.,IV, 136,1'1.6, 1818,no locl,llty.
Diodon sexmaculaius Cnvier, Mem. Mus. Hist. Nat., IV, 136,1'1.7,1818,no loeulf ty.
Diodon quadrimaeulalus Cuvier, Mem. Mus. Hist, Nat., IV, 137, pl. 6, 1818,Otai t i.
Diodon mullimaculatus Cnvier, Mem.lIfus. Hist. Nat., IV, 136,1818,no Iooullty.
Diodon holaeanthuB, Jordan & Evermann, I. c., 1746,1898.

Genus 127. CHILOMYCTERUS Bibron. Burr-fishes.

_Body broad, depressed, moderately inflatable. Dermal spines short, stout, immovable, triangular,
each with 3 roots; nasal tube simple, with 2 lateral openings; tube sometimes rounded, sometimes
flattened, and with partition feeble and easily torn, so that tentacle appears divided; caudal peduncle
short; fins small, formed as in Diodon; jaws without median suture. Species numerous, of smaller
size than those of Diodon, spines broader and lower, their bases forming a coat of mail.

CYCI,ICJlTHYS:

a. Nasal tentacle subcylindrieal, not divided.
b. -Fins unspotted; supraorbital spines 2, with generally a tentacle between thcm; It spine ill tuidd lc of forehead.
c. Superciliary edge raised.
d. Upper parts greenish-black, with a series of undulating blackish stripes running from nape backward; a slmtlur

series between eyes and across face; an oeellated black spot above pectoral: a lnrger one behind pectoral; an
ocellnted spot on each side of dorsal, and an elongated spot behind each of ventral antcnnre 8cha~pJi

dd. Upper parts plain, without serles of lines; spots as in C. schmpji __ .. _ __ __ __ .. spinosu»
ddd. Upper parts covered with black, hexagonal reticujntions _ aniillarttm

ec. Superciliary edge not raised; upper parts with numerous black dots, some with bluish centers; a black spot in
middle of nape: a large kidney-shaped spot above pectoral, lind II subtrfnugnlnr blotch before lind along base
of dorsal fin; a series of antennre along lower part of side. __ __ antennatWl,230

CHrr_O~IYCTERUS:

aa. };nRIlI tentacle flattened, divided; fins spotted with black: supraorbital spines 3, feeble, none on forehead,
c. Supraoculur cirrus well developed; upper pnrts densely covered with small, round, blackish spots: II Iarge bluck

blotch before and around dorsal, another on euch side above gill-opening unci pcctorul: spines short, compressed,
anterior root flat, longer than the others.. .. .. . .. .... .. .. . ... . . .. .. . .. .. .. .. .. .. .. . . .. . .. . . . . .. . .. . .. ..... aUnga

280. Ohilomycterus antennatus (Cuvter). Spiny Pl~tfel'.

(PI.An: '12.)

Spines strong, but short; 2 above orbit, 1 more or less prominent. in the middle of forehead.
Superciliary edge not raised; generally a tentacle between superciliary spines. Tentacles along lower
part of side, 1 on each side and in advance of anal fin being especially developed. Tail spineless, but
roots of one pair of spines .reaching across behind dorsal fin.

A black spot in middle of nape; a large kidney-shaped spot above pectoral, and a subtriangular
blotch before and along base of dorsal fin; generally a small black spot. below eye; some or all of these
spots edged with lighter; upper and lateral parts with numerous black dots, some with a bluish pupil;
abdomen brown; fins unspotted.

In an example 3 inches long, obtained at Mayaguez, and Irom which plate 42 in this volume WI'H

made, the general color is a light-brown, somewhat darker 011 back and under parts: a large grass
green blotch on occiput, a similar oblong one above ba.~e of pectoral, and another on back across base
of dorsal fin; back, head, and side wit.h numerous small, roundish black speckH; iris yellow, pupil
pale-blue; fins all pale-blue or greenish-blue. .

West Indies and ranging southward; recorded from St. Croix, Jamaica, Porto Rico, and Cape of
Good Hope. Length H inches. One specimen seined at Mayagucz and one taken at San Geronimo.

Diodon. antennatu« Cnvier, Mem. Mus., IV, 131, pl. 7, 1818.
ChilOln1!rltJ'lls 1Hl1tcticlllatn8 Poey, Anul. Il lst. NuL, 34ll, ]8~1, Porto Rico.
ChilomyctcrlL8antennatas, Jordan & Evermann, I. e., 1750, 1898.
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Family LXII. SCORPJENID£. The Rock-fishes.
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Body oblong, more or less compressed, head large and with one or more pairs of ridges above,
Which usually terminate in spines. Opercle usually with 2 spinous processes; preopercle with 4 or 5.
lIIonth terminal, usually large, with villiform teeth on jaws and vomer, and usually on palatines.
Premaxillaries protractile; maxillary broad, without supplemental bone, not slipping under pr.eorbital.
Gill-openings wide, extending forward below; gill-membranes separate and free from isthmus, usually
no slit behind fourth gill. Scales ctenoid or sometimes cycloid, usually well developed, sometimes
nearly obsolete. Lateral line single, continuous, concurrent with back; a narrow bony stay extending
backward from suborbital toward preopercle. Ventral fins thoracic, of normal percoid form, I, 5,
rays branched; dorsal fin continuous, sometimes so deeply notched as to divide it into 2 parts, with 8 to
16 rather strong spines and about as many soft rays; anal rather short, with 3 spines and 5 to 10 soft
rays; soft rays in all fins branched,except some or all of rays of pectoral; pyloric cseca in moderate or
small number (fewer than 12). Pseudobranchire large. Air-bladder usually present. Actinosts moderate,
inserted on posterior edges of hypercoracoid and hypocoracoid; ribs borne on enlarged pleurapophyses,
Post-temporal bifurcate, normally connected; myodome more or less developed.

The Scorprenidx are a large and very interesting family of about 30 genera and more than
250 species inhabiting all seas, but especially abundant in the temperate parts of the Pacific Ocean,
Where they form a large proportion of the fish fauna. They are non-migratory fishes, living about
rocks. Most of them are of large size and many of the species are used as food, though some of them,
particularly species in the genus Seorpoma, are in some places regarded as being poisonous. Whether
there is any good reason for this belief has not been demonstrated. Many of the species of this family
are viviparous, the young being produced after reaching considerable size.

a. Dorsal spines 12; vertebree to +14;" 24.
b. Palatine teeth present; anal rays usually Ill, 5.
c. Bones of head scarcely cavernous; occiput with 2 pairs of spines; seales ctenoid or provided with dermal flaps.
tI. 1'cctoral with some of its median rays more or less branched.
e. Scales on top and sides of head ctcnold; cranium much as in Sebastode8, the armature moderate HEI.ICOLENUS

ceo Scales on top and sides of head cycloid or wanting; cranium with many spines SCORPAlNA,128
dd. Pectoral rays all simple; head more or less scaly, thc scales etenotd PONTINUS, 129
ce, Bones of head with large muciferous cavities; occiput with ouly 1 pair of spines; scales cycloid; pcotoral rays 20 or

more; head scaleless above; uo groovc at occiput; some of the peetoral rays branched•.•..•........ SETARCHES

Genus 128. SCORPJENA (Artedi) Linnoous. The Soorpion-fishes.

Body oblong, somewhat compressed. Head large, not much compressed, naked above, and more
or less uneven with spinous ridges, often with dermal flaps. Mouth large, with bands of villiform teeth
on jaws, vomer, and palatines. Scales mostly etenoid, of moderate size, often with skinny flaps. Dorsal
fin with 12 stout spines; anal with 3 spines, second commonly the longest; pectoral large, rounded,
base usually procurrent, some or all of upper rays divided, lower simple; ventrals inserted. behind
pectorals. No air-bladder. Vertebras 10 +14 = 24. Species numerous in the tropical seas; fishes of
singular forms and bright colors; the variation in squarnation and armature very great, but, as in most
similar cases, it is not easy to find definite characters for subdivision.

a. Breast scaly.
b. Occiput with a distinct quadrate pit.
C. Supraoeular tentacle less than twice diameter of orbit.
rl. Dorsal rays XII, 9.
e. Top of head scaleless, 3 small spines on suborbital carina agMBi."ii

ee. Top of head not wholly scaleless, interorbital apace incompletelyscaled; suborbital carina with 6 spines. Cri8tula/4
rid. Dorsal rays XII, 10.

j. Anterior bordcr of orbit with no distinct pit bclow it.
g. Suborbital stay with 3 distinct spines; third anal spine longer and stronger than second.
It. Axil pule, with small dark spots; body with a few large, diffuse dark spots .............•........•.. brasilien8i8, 231

hh, Axil pule without spots; body and head with numerous small milky-white spots ............•....... alhiJ/mbria, 232
gg. SUborbital stay without spines; cheek more or less scaly; second anal spine longer and stronger than third. bergii,2H3
fJ. Anterior border of eye with a distinct pit between it and suborbital stay.
i. About 30 scales on lateral line, most of scales with dermal tlapa; supraorbital flap large, longer than eye; axil

black, with large white spots.
j. Color rather pale or reddish; Interorbital area narrow; occipital pit deep plumieri,234

CC. Supmoeular tentacle more Hum twice diameter of eye; flaps en luteral Hne longer than eye; suborbital atay with a
small spine near its center, another at its posterior end; uxtl gray with many small whitc spots .. grandicornis,235

bb. Occiput with only a very shallow depression or none.
k. Pectoral with but 2 branched.rays: no pit at occiput : inermil!.

F. C. n,1900-18
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231. Scorpaina brasiliensis Cuvier & Valenciennes.

Head 2.6; depth 2.66 to 3; orbit 4 in head; D. XII, 10; A. III, 5 (5.5); transverse rows of scales
(oblique) about 25 to 30, (vertical) 50 to 60; tubes 25 to 30. Body short, compressed, profile convex,
depth of caudal peduncle a little less than 4 in head. Head compressed; interorbital space narrow, a
little more than half orbit, about 7 in head, deeply concave, deepest between preocular spines, and
with 2 marked longitudinal ridges on frontal bones, parallel with supraocular ridges; a deep pit at
occiput, deepest behind, its anterior side sloping back from the base of coronal (tympanic) spines, its
posterior side nearly vertical; preocular, supraocular, postocular, and coronal (tympanic) spines
moderate, parietal and nuchal spines sharpest, their ridges thin and sharp, exoccipital spines and
ridges present; spine between orbit and occipital small, not bifid. Preorbital very broad with 2 sharp
spines, no pit between anterior inferior border of orbit and suborbital stay, latter low, with 2 or 3
small spines; uppermost preopercular spine much the longest, a small spine at its base, others very
small or almost obsolete; opercular spines rather small, with not very prominent ridges; all ridges of
head less prominent than in Scorptena plumieri. Jaws equal, lower with small symphyseal knob;
maxillary reaching posterior edge of pupil, about 2.25 in head; teeth on jaws, vomer, and palatines in
rather narrow bands. Pseudobranchire reaching down nearly to epihyal bone; gillrakers short, com
pressed, about 7 on anterior limb. Dorsal fin deeply notched, membrane reaching halfway up twelfth
spine; dorsal spines slender; low, the longest equal to maxillary, about 2.25 in head; soft rays higher,
about 1.75 in head; anal spines graduated, second a little the thickest, soft rays 1.6 in head; caudal
truncate or very slightly rounded; pectoral reaching beyond origin of anal, a little shorter than head,
its base not procurrent, 10 lower rays slightly thickened, exserted and simple, upper rays (except

FIG. 81.-Scorprena brasiliensis,

uppermost one) branched; ventrals reaching beyond vent, last soft ray attached to body for three
quarters of its length by a rather broad membrane. Supraocular flap long and slender, longer than
orbit, a little more than 3 in head; preocular flap small; flaps at base of spines of preorbital and lower
spines of preopercle, small ones' on cheek, membrane of spinous dorsal, and on many of scales of
body; larger flaps on lateral line and along base of dorsal fin. Scales large, rather smooth, with
membranaceous edges; a few rudimentary scales on front and flap of opercle, on preopercle, and lower
part of cheek; breast with small scales.

Color: Dusky-olivaceous or brownish, whitish below; a few large diffusedark spots on side above,
nearly as large as eye; posterior part of each scale darker, giving a slightly speckled appearance; axil
pale, with small dark spots, which are also sparsely present along-lower part of side; pectoral mottled,
faintly banded, the lower part paler; spinous and soft dorsal and anal irregularly marbled; caudal with
median and terminal blackish bands; ventrals dusky at tip; sideof head dark with some small darker
spots; snout, interorbital space, and tip of maxillary dark, faintly marbled; under side of head whitish
or marbled with brownish; peritoneum white.

This species ranges from the South Atlantic and Gulf coasts of the United States to Brazil. It has
been recorded from Charleston, S, C., Indian River, Biscayne Bay, Key West, Pensacola, Pensacola
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Snapper Banks, Egmont Key, Boca Grande, Jamaica, and Rio Janeiro. The collections from Porto
Rieo contain but a single specimen, 2.75 inches long, taken in the seine at Palo Seco, January 16. It
differs somewhat from larger examples in having the second anal spine stronger than third.

SC011J1lJ1la brasilicnsi« Cuvicr & Valoneiennos, Hist. Nat. Poiss., IV, 305,1829,Brazil: Jordan & Evcrmann, I. o., 1842,1898.
Scorptena. stearnei Goode & Beau, Proc. U. S. N. M.I882, 421,Pensacola, Fla.

232. Scorprena albifimbria Evermann & Marsh, new species.

Head 2.1; depth 2.4; eye 3.3; snout 4.25; maxillary 2; mandible 1.9; interorbital 7; preorbital
6.5; scales 7-:-45-i5, about 21 pores; D. XII; 10; A. III, 5; pectoral 19. Body very short; head heavy and
broad, width 1.6 in its length; snout broad and short; profile rather evenly curved from tip of snout
to origin of dorsal fin; occipital pit shallow but distinct; interorbital space rather broad, shallow; no
pit below anterior part of eye; mouth large, maxillary reaching posterior border of eye; spines of head
strong; supraocular ridge moderate, a strong preocular spine and two smaller supraocular ones; coronal,
postocular, nuchal, parietal, and exoccipital spines strong; opercle with 2 spines, lower terminating a

FIG. 82.-Scorpmna albiftmhria.

strong ridge; 4 preopercular spines, uppermost strong, with a small accessory spine on its base; subor
bital stay prominent, with 3 evenly spaced, strong spines, in line with upper preopercular spine; nasal
spines obscure; preorbital with 2 broad, blunt spines. Cephalic filaments mostly long, but slender,
nasal pair short and broad; preoeular pair long, greater than eye; supraocular pair slender, about equal
to eye; a few small dermal flaps below suborbital stay, and a very broad one on lower edge of preor
bital continuous with skin of the 2 preorbital spines. Scales small, scarcely ctenoid; scaling of head
Obscure; dermal flaps numerous, largest along lateral line. Fins large; longest dorsal spine 3 in head;
longest r!Ly 2.9; second anal spine 2.1, longer and somewhat stronger than third; longest anal ray 2.1;
pectoral reaching origin of anal, 1.6; base broad, 2.5; third, fourth, fifth, and on one side sixth rays
branched, others undivided; ventral 2.2; caudal 1.6.

Color in alcohol: Pale-rosy, with dark dustings on head, humeral region, back, and side; top and
sides of head profusely covered with fine milky-white specks; similar spots on body, but less numerous;
dermal flaps on head and body all milky-white; under part of head white, a large rosy blotch at base
of fourth to seventh dorsal spines; dorsal rosy, richest on soft portion; anal pale, with some black on
lUembrane between first and second spines; caudal pale; pectoral rosy, with dark dustings around
margin; axil pale, without spots; ventrals pale, dusky at tips. In life the rosy color was doubtless
much more evident.

This species seems quite distinct from any previously known species of Scorptena. Its most
characteristic features are the numerous milky-white specks and dermal flaps. The only specimen
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obtained is the type (No. 49532, U.S.N.M.), 1.7.5 inches long, taken in the tangle February 8 at Fish
Hawk station 6093, off Culebra Island, 5.25 miles southwest of Culebritas Light-house, in 15 fathoms,
on live coral bottom.

Albus, white; fimbria, flap.

233. Scorprena bergii Evermann & Marsh, new species.

Head 2.4; depth 2.7; eye 3.5; snout 4.8; maxillary 2.4; mandible 2; interorbital 6; preorbital
6.5; D. XI, 10; A. III, 5; pectoral 17; scales 9-38-15, about 22 pores. Body short and stout; head
short and broad, width 1.4 in its length; snout short and broad; cephalic spines and ridges prominent;
supraoeular ridges strong, with 3 spines; interorbital groove deep, its 2 ridges very low; a pair of
strong nasal spines; occipital pit deep, a deep transverse postocular groove crossing occipital pit;
a small spine at each anterior angle of pit and a larger one at each posterior angle, back of which is, on
each side, a smaller spine; .11. postocular and 2 small humeral spines; opercle with 2 strong flat spines
and 2 short blunt ones below; preoperele with 5 blunt spines, upper one largest and with a small
accessory spine on its base; no pit below anterior part of eye; suborbital stay strong, without any
spines except terminal one at posterior end; preorbital with 3 blunt spines, 2 of them obscure;
maxillary broad, reaching past pupil; cephalic filaments short; a pair of short nasal cirri, a small pair
on a.nterhr part of supraocular ridge and a larger pair on posterior part of same ridge; preorbital with

..
FIG. 8S-Scorpama beTgii.

2 flat flaps, anterior the smaller; dermal flaps on body few and small, a series of 7 or 8 along lateral
line; fins high; distance [rom snout to origin of dorsal 3 in body; first dorsal spine 1.5 in second,
which equals eye; foureh spine longest, 2.6 in head; longest dorsal ray 2.75 in head; first anal spine
1.75 in second, which is 2.2 in head; third anal spine weaker and somewhat shorter than second;
longest anal rays 2.5 in head, pectoral broad, its base 3 in head, length 1.6; tips of rays nearly reaching
anal; ventral 2 in head, reaching past vent; caudal loS in head. .

Color in alcohol: Dark-grayish on head and body, under parts paler; a broad black bar crossing
body between soft dorsal and anal and extending across these fins; caudal peduncle pale, with a narrow
black bar at base of fin; dorsal grayish mottled with black and white, a large round black spot between
third and seventh spines; soft dorsal with 2 or 3 broad black bars with pale interspaces; anal pale at
base, with a few dark spots, then a pale band, next a broad black band continuous with that on body,
then a broad white band, followed by another blackish bar, tip of fin white-edged; pectoral gray, crossed
by 3 blackish bands; axil pale, with [) or 8 large round brown spots; ventral pale.

This species seems related to S. pannosa Cramer, from Panama, but differs in many important
respects, notably in the fewer pectoral rays, the greater length of the pectoral, and the color. The
presence of but 11 dorsal spines instead of 12, the usual number, may be merely an individual variation
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and of no specific value. It is known only from the type (No. 49533, U. S. N. M.), 3 inches long,
obtained at Mayaguez, January 20, and one cotype (No. 813, U. S. F. C.), 2 inches long, seined at
Culebra Island, February 11.

Named for Dr. Carlos Berg, director of the National Museum of Buenos Ayres, in recognition of
his excellent work on South American fishes.

234. Bcorpeena plumieri Bloch. Rascacio.

Head 2.25 to 2.5; depth 3; eye 5; snout 3.75; maxillary 2; mandible 2; interorbital '4.75; preor
bitaI5.5; D. XII, 10; A. III, 5; scales 8-40-16, about 25 pores. Body short and thick; head irregular in
form, with many grooves and pits, and numerous fleshy flaps; a large, deep quadrate pit on occiput; a
large, deep pit below anterior part of eye, between it and front of suborbital stay; supraoeular ridge
With 2 long flaps, posterior one broadest, each nearly twice length of eye; anterior nostril with a double
fringed flap, about two-thirds length of eye; a pair of simple, slender tentacles on snout, each somewhat
longer than eye; 3 or 4 flaps on edge of preorbital ; numerous other smaller, shorter flaps along edges
of operclo and elsewhere about head; parietal, nuchal and ex occipital spines present; suborbital stay
'\\ith 3 or 4 sharp spines; preopercular and opercular spines moderate, bluntish, a smaller spine at base
of upper preopercular spine; occiput with 2 pairs of spines; a few scales on preopercle and opercular
flap, head otherwise scaleless; maxillary long and broad, reaching to posterior border of eye; lower jaw
included; breast covered with small embedded scales; scales of body large, thin, firm, many of them
with membranaceous flaps; lateral line with a series of fleshy flaps; dorsal low, longest spine 2.6 in
head, longest ray 2.6; first anal spine short, second much stronger and somewhat longer than third,
2.5 in head; longest anal ray 2.2; pectoral broad, procurrent, reaching about to anus, 1.4 in head, upper
rays branched, lower simple, tips free; ventrals reaching anus, 1.9 in head, equal to caudal.

Color, highly variegated and subject to much variation;' sand-color, with 2 broad, blackish
shades on body and Ion head; belly purplish; lower parts of head finely speckled in all shades of
light, dark, and pearly bluish; upper parts covered with whitish cirri profusely speckled; surface
appearing as if covered with sand; eye with radiating dark spots; dorsal covered like body with some
well-marked whitish spots; dark band of body passing on to soft dorsal; caudal variously mottled, with
3 pale and 3 black bands; anal whitish, variegated with reddish and black; ventrals similar, with more
maroon-red; pectoral still more variegated, tip scarlet-shaded; inside of pectoral largely bright-yellow,
then blackish, tinged with cherry-red; axil jet-black, with large, round, white spots, not fading
in alcohol; lips barred with black and whitish; branchiostegal membranes and angle of mouth bright
yellow; peritoneum white.

The rascacio is found from southern Florida to Brazil; it is common among the Florida Keys.
and has been recorded from Clearwater Harbor, the Tortugas, and Key West. It was obtained by
the Nutting expedition off Key West in 60 fathoms. It is known also from Jamaica, Cuba, and
Martinique, and Porto Rican specimens were obtained by us at San Antonio Bridge, Mayaguez, Puerto
Real, Guaniea, Ponce, and Hucares. It is, next to S. grand'icornis, the most abundant species of the
family in Porto Rican waters. It reaches a length of a foot or more.

The above description is based upon Ii specimen 10 inches long, from San Antonio Bridge.

Scorpmnaplumieri Bloch, Nya. Handl. stockh., X, 234, 1789, Martinique.
Scorp'l?na bufo Cuvier & Valeneiennes, Hlst, Nat. Poiss.. IV, 306,1829, Martlnlque; POC)',Fauna Puerto-Rlquefin, 323,1881.
SCOl'puma1'ltscaeio Poey, Synopsis, 303, 1868, Hnvana.
Seorpnnu: plw/lieri. Jordan & Evermann, I. e.. 1848, 1898.

235. Scorplllna, grandicornis Cuvier & Valenciennes. Rascacio; Lion-fish,

Head 2.5; depth 2.6; eye 4; snout 4; maxillary 2.2; mandible 1.75; interorbital 5; preorbital
6.75; D. XII, 10; A. III,5; P. 17; scales 9-40-15, about 28 pores. Body short, more compressed than
in S. plumieri; head rough with many spines and ridges; a deep quadrate pit on occiput; a shallow
suborbital groove but no pit at its anterior end; interorbital groove deep but narrow; suborbital stay
not strong, with 1 small spine near its middle and. 1 at its posterior end; supraocular ridge with
1 strong spine on posterior portion; 2 spines on' side of nape at posterior angle of pit, the anterior
with a fringed filament; below these, 3 other spines in an irregular row; opercle with 2 flat spines;
preopercle with 3 flat spines, the one at angle strongest, and with a supplementary spine on its base;
a pair of short nasal spines; supraocular filament long, broad, aud fringed, more than twice length of
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eye; a short filament on front of supraocular ridge and a small one on upper part of eye; anterior
nostril with a short fringe; a pair of short filaments at tip of snout; 2 or 3 short, broad, dark flaps on
cheek and others on various parts of head; dorsal high, longest spine 2 in head, equaling longest ray;
first anal spine short, less than half second, which is slightly longer, but much stronger, than third,
1.9 in head, or equaling longest anal ray; pectoral broad, width at base 2.5 in head, length 1.2, upper
rays but one divided, lower simple, their tips free, longest ray reaching past origin of anal; ventrals
shorter, barely reaching origin of anal, 1.6 in head; caudal 1.5 in head. Scales smooth, thin, and
firm; a series of very large dermal flaps along lateral line and smaller flaps scattered over body; a few
embedded scales on cheek and opercle; breast scaled.

Color in life variable. Three examples, taken at San Antonio Bridge January 14, were described
as follows: Body dark-brown, inclining to brick-red; belly pale-reddish; top and sides of head olive
brown; dorsal brown, soft portion palest; caudal reddish-brown, crossed by 2 narrow pinkish bars;
anal brownish, a large black blotch near base of rays,then a broad whitish bar with reddish blotches,
next a series of 5 black spots on rays, then brown, and .last a pale border; peetoral brown with a

FIG. 84.-S~or]J:ena grandlcornis.

narrow pale border and 2 irregular dark crossbars separating lighter-brown, central portion of fin
with light wash of old gold; axil pale-grayish with numerous small white spots; similar but larger
spots upon branchlostegals; lower jaw greenish, with series of white blotches; ventrals pale at base,
then 3 oblong black blotches on middle rays, beyond which is pale-brown with pale border. Two
other examples taken at same time had body brownish, belly rosy; head mottled-brownish; dorsal
brown, soft part paler; caudal pale with 2 broad brown bars; ventrals rosy at base, dark at tips;
pectoral yellowish-brown, with black on tips of upper rays and a black blotch at base of lower rays;
ocular cirri brown.

The lion-fish occurs from the Florida Keys to Brazil, and has been recorded from Key West,
Havana, Santo Domingo, Porto Rico, Jamaica, and Martinique. It is the most abundant species of the
family about Porto Rico, our collections containing numerous specimens from San Juan, San Geronimo,
Aguadilla, Mayaguez, Puerto Real, Ensenada del Boqueron, Guaniea, Ponce, Hucares, and Fajardo.
While Scorptena plumieri if! often found in water of considerable depth, this species frequents shallow
water among algre, where, on account of its remarkable protective coloration, and long alga-like
filaments, which are also in the nature of protective mimicry, together with the rough armature of the
head and its poison spines, it would seem extraordinarily well protected. It reaches the length of a
foot or less and is of striking appearance, much dreaded by the fishermen, who pronounce it "muy
malo" and can not be induced to touch it.

Scorptena grandlcornls euvier & Valeneiennes, Hist, Nat. Poiss., IV, 309, 1829, Martinique, Porto Rieo, Havana,
Santo Domingo; Poey, Fauna Puerto-Riquefia, 323,1881; Stahl, I. c., 78 and 164,1883;Jordan & Evermann, I. coo
1850,1898.
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Genus 129. PONTINUS Poey.
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'fhis genus differs from Scorptena chiefly in having the pectoral rays all simple and only their
tips free; anal with 5 to9 rays; suborbital keel composed of 3 or 4 distinct, differentiated spines, 2
prominent retrorse spines on each preorbital; no pit at occiput; scales ctenoid; cheek and opercles
Usually scaly; pectoral not procurrent. The American species all have D. XII, 10; A. III, 5. Of the
seven known American species only two were obtained in Porto Rico..

a. Base of pectoral broad, fin Ian-shaped.
b. Snout naked above, IlS is interorbital space,
e. Eleventh dorsal spine nearly as long lIS twelfth.
(t. Eye smull, 4.1 in head ; beanorlt111,236

cIcI. Eye larger, 3.4 in head · 1/lam-olepis,237
ee, Eleventh dorsal spine half 'IS long as twelfth.
e. Eye 5.5 in head; maxillary reaching two- thirds across eye; head 4 in total length; spinous dorsal low; pectoral

pointed; supraorbital tentacle 5 in totalicngth; carmine, without marblmgs castor
ec, Eye 4 in head; maxillary reaching anterlor third of orbit; spinous dorsal high; pectoral rounded; carmine with

vertical rosy bands , '" 110tlnx
lib. Snout fully scaled above; interorbital space with fcw scales, top of head otherwise entirely scaly j'athhnni
aa. Base of pectoral narrow.
f. Head without fllaments: nape uud top of snout sealy; veutruls reaching vent. Peetorul rays 16 langispints

FIG. 85.-!'ontinns beanornln.

236. PontinuB beanorum Evermann & Marsh, new species.

Head 2.5; depth 3.5; eye 4; snout 4; maxillary 2.4; mandible 2.25; interorbital 9; preorbital
6.2; D. XII, 10; A. III, 5; P. 16; scales 7-36-11, about 24 pores. Body short and stout, head heavy,
its width 1.6 in its length; snout moderately long, broad; profile regularly curved from tip of snout to
origin of dorsal; occiput scarcely depressed; spines of head much as in P. macrolepis, but smaller; a pair
of small nasal spines; supraocular ridge with 3 spines, first at anterior end scarcely perceptible, the 2
others near posterior end, each short and weak; postocular, tympanic, parietal, and nuchal spines present
but short; 1 paroccipital and 2 humeral spines present, all small; 2 stouter, flat spines on opercle, lowerat
end of a low ridge; 4 preoperoular spines, upper largest and with a small accessory spine on its base;
suborbital stay strong, with 4 spines, first small and indistinct, near anterior end, second under ante
rior edge of pupil somewhat stronger, third under posterior edge of eye and last at end of stay, third
and fourth about equally strong; preorbital with 3 broad, blunt spines; no occipital pit; no pit below
eye; interorbital narrow, a central groove, between which and each supraocular ridge there is a small
sharp ridge; premaxillary broad, reaching middle of eye; nape, operele, and cheek sealed, rest of
head naked; scales of body moderate in size, firm, ctenoid; breast scaly; head almost without cirri, the
only ones being a pair of small internasal filaments, a pair of small supraocular ones, and a cluster on
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edge of suborbital: no dermal flaps on scales; teeth in villiform bands on jaws, vomer, and palatines;
anterior nostril tubular; with a rather broad fringed flap; distance between anterior nostril and eye
greater than interorbital width; distance from tip of snout to origin of dorsal twice length of maxillary;
first dorsal spine 1.6 in second; fourth dorsal spine about 3.5 in head, penultimate spine" 5 in head,
last about 4, or about twice length of first spine; longest dorsal ray 2 in head; first anal spine very
short, about 7.5 in head, second about 3 times length of first, 2.6 in head; third somewhat shorter
and much weaker than second; pectoral base not so broad as in P. macrolepis, 3.75 in head, rays all
simple, reaching origin of anal, 1.8 in head; ventrals shorter, their tips scarcely reaching vent, 1.8 in
head; caudal 1.7.

Color in life: Back and top and sides of head pale-rosy, with irregular brownish markings; lower
parts of head richer rosy; belly white, with some rosy; dorsal pale-rosy, with a series of large irregular
brownish spots along outer border; 80it dorsal with brownish spot; caudal pale-rosy; upper half with
brown spots, lower half plain; anal rosy, dark at tip; pectoral and ventral rosy, blackish on outer portion.

This species resembles P. mocrolepis, from which it differs in the much smaller eye, longer snout,
fewer and smaller cephalic cirri, somewhat smoother head, narrower pectoral.sand the very different
coloration. The only example obtained is the type (No. 49534, U. S. N. M.), 5.5 inches long, taken
in the beam trawl January 13, 1899,at Fish Hawk Station 6050,1.25 miles northward from the entrance
to San Juan Harbor, in 91 fathoms.

This interesting species is named in honor of Dr. Tarleton H. Bean, director of forestry and
fisheries of the United States Commission at the Paris Exposition of 1900, and his brother, Mr.
Barton A. Bean, acting curator of fishes in the U. S. National Museum, in recognition of their valuable
services to American ichthyology.

287. Pontinus macrolepis Goode & Bean,

(PLATE 43.)

Head 2.2; depth 3.25; eye 3.4: snout 4.5: maxillary 2.4; mandible 2.2: interorbital 10; preorbltal
9; scales 8-35-10, about 22 pores; D. xu, 10: A. III,5; P. 17. Body short; head large, its width half
its length; snout short and broad; profile not much arched; occiput not depressed; interorbital groove
deep, a slight ridge on each side at base of supraocular ridge; no pit under anterior part of eye;
spines of head strong; a pair of moderate nasal spines, 1 at anterior end of supraoeular ridge and 2
stronger ones near its posterior end; postocular, tympanic, nuchal, and parietal spines strong; 1 paroc
cipital and 2 humeral spines present; 2 flat, stout, opercular spines, and 4 on preopercle, upper one
strongest and with an accessory spine on its base; suborbital stay prominent, with 3 strong spines;
2 strong spines on preorbital, each directed backward; scales strongly ctenoid, rubbing off easily;
nape,opercles, and cheek scaled, rest of head naked; breast with small embedded scales; cephalic
tentacles moderate, a short, broad nasal pair: a slender one at preocular spine, and a longer one, about
2 in eye, at supraocular spine; another small pair on nape and 2 small filaments on preorbital: distance
from tip of snout to origin of dorsal twice length of maxillary; first dorsal spine about three-fifths of
second, third longest, 2.4 in .head; longest dorsal rays 2.5 in head; eleventh spine about 4.5 in head;
twelfth 3.75: longest dorsal ray 2.5: first anal spine about 3 in second, which is 2.6 in head and longer
and stronger than third; longest anal ray about 2.4; pectoral rays all simple, scarcely reaching anal, 1.5
in head; ventral shorter, 2 in head;" caudal 2.1.

Color in life: Pale below, reddish above; body with about 6 vertical bars of deeper ted reaching
to lateral line or below; head chiefly red, iris gray, upper and lower edges red, pupil black , dorsal
with 2 long rows of light-red blotches; pectoral with 3 V-shaped, vertical, light-red bars; basel> of
ventral and pectoral reddish: caudal with 3 curved, vertical, yellowish bars; a series of oblong reddish
spots on caudal membrane at margin.

Hitherto known only from the type, a specimen 4.4 inches long, from off Yucatan. Our collec
tion contains a single specimen 5.5 inches long, dredged by the PM! Hawk at station 6088, in 224 to
237 fathoms, in Mayaguez Harbor, 7.5 miles northwest from the Mayaguez custom-house.

PonUnU8 maerotepis Goode & Bean, Oeeanic Ichthyology, 257, fig. 247, 1896, lat. eoo 00' 3IY1 N., long. 8&023' 40" W., at
Albatross station 2354, off Yucatan, in 130 fathoms; Jordan & Evermann, I. e., 1856, 1898.
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Family LXIII. TRIGLID£. The Gurnards.
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Body elongate, usually more or less fusiform, covered with scales or bony plates. Head externally
bony, entirely cuirassed with rough, bony plates, some of which are armed with spines; eyes high;
mouth terminal or subinferior; premaxillaries protractile; maxillary without supplemental bone,
Slipping under preorbital; teeth very small, in bands in jaws, and usually on vomer and palatines;
gills 4, a large slit behind fourth; pseudo branchire present; gillrakers various; gill-membranes free
from isthmus. Ventral flns thoracic, wide apart, separated by a flat area, their rays 1,5. Spinous
dorsal present, short; soft dorsal similar to anal, which is without spines; caudal narrow, few-rayed;
pectoral large, with broad base, with 3 lower rays detached, forming feelers. These free rays are used
chiefly in search for food, turning over stones, exploring shells, etc. Air-bladder present; pyloric
eeecausually present, few in number.

Singular-looking fishes, found in all warm seas, comprising 5 genera and about 40 species, some of
them in rather deep water, these red in color, the others living about rocks.

a: Palatines with teeth.
b. Dorsal spines low, the longest usually much shorter than head; scales moderate, 50 to 80 pores .... PUIONorus,130

bb. One or 2 of the dorsal spines greatly elevated, about as long as body; scales large, rough, the pores 40 .. BEI.LATOR
aa. Palatines toothless; scales small.

c. Lateral line without enlarged bony plates CHELIDONICHTHYB
ceo Lateral line armed witl, a series of transverse bony plates ,'1'RIGLA

Genus 130. PRIONOTUS Lacep6de.

Body subfusiform; profile of head descending to the broad depressed snout, which is much longer
than the small eye; eyes close together, high up; surface of head entirely bony, bones rough with ridges
and granulations; scales on head few or none; preopercle with 1 or 2 sharp spines at its angle; opercle
with a sharp spine; nape with two strong spines; a spine on shoulder-girdle. Mouth rather broad;
bands of small, almost granular, teeth on jaws, vomer, and palatines; gill-membranes nearly separate,
free from isthmus; gillrakers rather long. Body covered with small, rough scales, which are not
keeled; lateral line continuous; scales on breast very small. Dorsal fins distinct, first of 8 to 10 rather
stout spines, third usually highest, but mostly shorter than head; anal fin similar to soft dorsal; pectoral
fin with 3 lower anterior rays thickened, entirely free from each other and from fins; ventrals I, 5,
wide apart, with a flat space between them, inner rays longest. Pyloric cseca in moderate number;
air-bladder generally with lateral muscles and divided into 2 lateral parts; vertebras 10 or 11+15.

Species numerous, all but one being American, representing in America the Old World genus Trigla,
Some in deep water. They are well defined and easily recognized, but vary considerably with age,
and are not easily thrown into subordinate groups. Most of the characters in the following. analysis
have been taken from adult individuals. Young examples in most cases differ from adults in the
following respects, in addition to those characters which usually distinguish young fishes; The spines
on the head are sharper, more conspicuous, and more compressed in the young, and some spines,
especially those on side of head, disappear entirely with age. The interorbital space is more concave
in the young. The pectoral fins are also much shorter. The gillrakers are longer in the young, and
proportionately more slender, and some of the color markings-especially the darker cross-shades-are
more conspicuous, while the spots on body and fins are less so.

Of the 21 recognized American species of the genus Prionotus 9 are known from the Pacific coast,
5 from the Atlantic coast of the United States, 5 (one of which is among those occurring' on the
Atlantic coast) from the Gulf of Mexico, while but 3 are known from the West Indies. The majority
of the species are from rather deep water, and not many are taken in shore collecting.

a. Mouth comparatively small, maxillary less than a third length of head; mandible usually not extending backward
as far as vertical from front of eye; generally a more or less distinct cross-groove on top of head behind eye;
black spot on splnous dorsal usually more or less distinct.

b. Snout not distinctly blrostrate, anterior profile usually not strongly concave,
c. Pectoral fin long, reaehlng past front of anal.
d. Pectoral fin not reaching base of caudal; glllrakers moderate, 8 or 10 developed; snout not strongly cmarginate:

no spine on cheek bone or edge of snout; dorsal spines 10.
e. Body not very slender, depth /; in length; head not very small, Its length 3 In body; groove across top of head

behind eye, very conspicuous; interorbital area moderately concave, rather broad, about equal to diameter of
eyc; bones of head comparatively smooth; preocular, postoeular, occipital, and nuchal spines low, depressed;
temporal ridge conspicuous, without spines. Dorsal spines low, second 2.12 in head, first moderately serrate;
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base of soft dorsal equal to distance from tip of snout to tip of humeral spine; eaudal fin lunate, its outer ray
one-eighth to one-fourth longer than inner; peetoral fin somewhat rounded, longest ray about the fifth; free
rays of pectoral expanded toward tip, with decurrent membrane; scales rather large; about 58 pores. Body
and fins nearly plain, mottled with darker, but without well-defined spots except dorsal ocellus: baek with 4
obscure cross-blotches: 2 or 3 oblique pale streaks aeross spinous dorsal. Gill-membranes dusky. Young with
head rougher, pectoral fins shorter, dark spots on body more distinet _ _ _.. carolinn.

ee. Body very slender, depth about 6 in length; groove across top of head behind eye, conspicuous: interorbital area
narrow. deeply concave, its width about two-thirds the diameter of eye; bones of head very smooth, striations
very weak; spines on top of head (preocular, supraoeular, occipital, and uuchal) short and sharp, not depressed;
temporal ridge blunt, withont spine.

/. Pectoral short, reaching little past front of anal, not one-eighth length of body. Dorsal spines very high, second
1.75 in head, first moderately serrate; soft dorsal high, its base about one-fourth longer than head; caudal
truncate; free rays of pectoral a little expanded at tip; 52 pores, Body covered with roundish bronze spots of
various sizes; smaller bronze spots on head; both dorsals, caudal, and pectoral fins with similar bronze spots,
these especially numerous and distinet on soft dorsal . _ _ _. _ _ scitul'll.

If. Pectoral longer, rcaehing past middle of anal, more than one-half body; pores 62; color rose-red; not spotted;
pectoral dusky __ _.. __ __ _ roseus

dd, Pectoral fin very long, reaching base of caudal, rays graduated; 50pores in lateral line; gillrakers shortish, 1 +6; body
rather stout, depth 4 in length; palatine teeth few, feeble; caudal subtruncate; second dorsal spine longest,
one-half length of head; first spine strongly serrated in front; preopercular spine with a smaller one at its base;
head 2.5 in length. D. x-12; A. 11. Body with 4 faint crossbands; caudal with black tip and 2 paler cross
shades; spinous dorsal with small dark spots besides large one; soft dorsal plain; pectoral clouded ...• ,. alatus

I'RIoNOTUS: .
au. Mouth comparatively large, maxillary 2 to 2.75 in length of head, mandible extending backward to opposite eye, or

nearly so; usually no distinct cross-groove on top of head; frce rays of pectoral tapering, not cxpandcd at tip;
black blotch on spinous dorsal diffuse, not ocellated, involving membranes of more than two spines.

U. Preopereular spine without a distinct smaller spine at its buse in front.
h, Pectoral fin very long, reaching at least to beyond second third of soft dorsal.
i. Head not plane above, interorbital space more or less concave; dorsal spines 10.
j. Supraorbital cirrus wanting.
k, Pectoral very long, reaching in adult beyond base of dorsal and anal; interorbital space moderately concavc, its

width about four-fifths length of eye; no cirrus above eye; distance from suprnoeulur spine to nuchal scales
about equal to eye; supraoculur and nuchal spines low; oceipital spines wanting; temporal ridge sharp, ending
in a blunt spine; prcorbital projecting, strongly serrate; a blunt spine on cach side of snout, behind serrre of
preorbital; a blunt spine behind this above angle of mouth; no spine on cheek bone in adnlt; upper opercular
spine almost obsolete; bones of head rather strongly striate, not granulate; gillrakers short; mouth modcrate;
scales ruther large, about 52 pores. D. x-11: A. 10. First dorsal spine not much shorter than second, which
is 2.2 in head; caudal very slightly concave; ventrals reaching" a little past vent; head 3; depth 5. Color
nearly plain-brownish, with darker clouds; no distinct spots anywhere on body or fins; pectoral marbled
with paler .•.••..............•................. _ rubio

J}. Supraorbital cirrus present, fringed. Interorbital space very deeply concave, its width about three-fifths length of
eye; a fringed cirrus above eyc; distance from supraoeular spine to nuchal scales about one-half eye; occipital
"S well as nuchal spines distinct; temporal ridge with a small spine; no spine on cheek bone; bones of head with
line, sharply deJlned striro, but no granulations; upper operculnr spine well developed; scales moderate (about 50'
pores). D. VIII-13: A. 11. FIrst dorsal spine longest, 1.5 in head; caudal subtruneate; pectoral nearly twice
us long as head, reaching nearly to lust rays of dorsal; ventrals about reaching to vent; head 3 in length;
depth 4.5. Color crimson, nearly plain; caudal with 2 dark cross-shades.. _ _.. _ ophryas

hit. Pectoral lin short, not reaching beyond middle of dorsal; head much smoother thun in any other species, bones
of head Iaintly striate, with small granulations; cranial spines little developed; supraocular, occipital, and
temporal spines wholly wanting, there being only 3 pairs of spines on head; mouth large, maxillary 2 in head.
Gillrakers short and thiek in adult, slender in young, about 10 dcvcloped; interorbital space concave, rather
broad, its width in ndult rather morc than length of eye; first dorsal spine granulated; caudal slightly lunate;
pectoral subtruncate, second rtty longest, us long as head in adult; scales large, 48 pores in laterul Ilne. Head
large, 2.IW inlcngth; depth 3.G6.· D. x-12; A. H. Color crimson, with durker clouds and small spots; both dorsals
with dark cross-streaks; head and pectoral fin conspicuously reticulated with blackish (in adult); anal plain,
whitish; frec mys of pectoral unspotted _ , slcarllsi

gg. Preoperculur spIne with a distinct smaller one at base; glllrakers slender.
I. Cheek bone without distinct spine at center of radiation; edge of preorbital granular-serrate, without distinct

spine, serree about 12 in nnmber on eacn side; temporal ridges roughish, but without spines; bones of head with
strire coarsely granular: mouth moderate. maxillary about 2.6 in head; head not very broad, spines above,
except nuchal spines, not conspicuous; gilIrakers long and slender, 15 to 20 developed; head 2.75 in length;
depth nbout4. D. x-12; A.H. Coloration brownish; side with a very distinct dusky bronze band below lateral
line and parallel with it, this becoming broken posteriorly into a series of roundish dark spots; some dark
streaks and clouds below this stripe; fins with dark clouds, soft dorsal with 2 dark blotches which extend as
bars on back; head with scattered dark spots; dusky area below eye.

m. Pectoral with its rays each crossed by fine black burs, these especially distinct toward base of fin; free rays spotted;
scales comparatively small, 10 + 1 + 23 in a vcrticulline from last dorsal spine to vcnt; interorbital area broad
and almost flat, its width a little more than length of eye; first dorsal spine granulated; second spIne 2.75 in
head; pectoral about one- half length of body strigatUII
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111m. Pectoral fin with its rays all plain-blackish; free rays plain-dusky; scaleslurgcr, 8 -,-1 + 21 in a vertical line from last
dorsal spinc to vent; interorbital space more deeply concave, its width in adult not quite length of eye; first
dorsal spine nearly smooth; second spine 3 in head; pectoral a little more than one-half body.....•••.. evolans

ll. Cheek bone with a spine (small In adult, larger In young) at centerofradlation, this rarely obsolete In old examples.
n. Spines on bones of head moderate, not knife-like; preorbital with a series of serree and one or more bluntish spines.
o. First 3 dorsal spines little If at all serrate. Back obscurely spotted; dorsal and caudal fins spotted with brown, first

dorsal with a black blotch, pectoral with obscure dark spots, and margined with blue punctatus, 238
00. First 3 dorsal spines more or less serrate. Color browntsh-yellow: spinous dorsal with a black blotch; pectoral

with 2 longitudinal broad dark areas separated and surrounded by paler•.......••............... _ beanii
nn. Spines on bones of head elevated, knlfe-Iikc; head very large, more than two-fifths length; temporal ridge with 2

bluntish spines; bones of hcad very sharply striate; young with 4 sharp, knife-like spines on side of cheek and
snout, In a Ilne beforc preocular spine, these nearly disappearing with 'age; maxlllary about 2.33 in head; side
without dark longitudinal stripe.

p. Pectoral fin moderate, about one-half body in adult, 2.51n young; glllrakers slender in young, becoming shorter and
thicker with uge, about 10 developed on lower part of areh; head broad, spines on its upper surface very promi
nent, all of them more or less compressed and knife-Ilke, especially in young. Second dorsal spine 2.5 in head;
heud 2.33; depth 4.33. D. x-12; A.II. Body brownish, much mottled with grayish and dusky, and with 3 or 4
obscure dark erossbands; head and dorsal fins with many dark spots; caudal with 2 dusky shades; free rays of
pectoral spotted _ _. _ tribulus

238. Prionotus punctatus (Bloch). Gurnard.

Head 2.8; depth 2.8; eye 6 in head. D. x-12; A. 12; about 50 pores in lateral line. Body
stout; head large; preopercular spine with smaller one at .its base; pectoral reaching past middle of
anal, its length not quite one-half body; gillrakers rather long and slender, about 10 developed;
maxillary 2.5 in head; a bluntish spine on edge of snout behind serrre; behind this 1 or 2 smaller ones,
at least in young; no spine on cheek bone; groove behind eye evident; interorbital area rather narrow,
concave; preocular, supraocular, occipital, and nuchal spines rather prominent; dorsal spines high,
third 2.33 in head; first spine not serrate; mouth large, maxillary 2.5 to 2.4 in head, and reaching
nearly to eye; a small spine on center of radiation of cheek and one before it.

Color, nearly plain; spinous dorsal with dark clouds and without black ocelli; pectoral dark, with
some round brown spots above; caudal dark-barred; a whitish area on back between dorsals. Our
description is taken from two small specimens collected (probably at Tuxpan) on the east coast of Mexico,
by Mr. T. Salt; from specimens in museum at Paris, the types of Cuvier & Valenciennes, and from
a specimen taken by the Albairos« at Bahia. This species is certainly the Prionotus puncuuu« of Cuvier
& Valenciennes, but it may not be the species figured by Plumier, to which Bloch has given the name
of Triqla punctata. The figure of Plumier shows a bright-red body. with many small spots of a darker
red, while red spots are scattered all over the fins, except spinous dorsal and ventrals. In general form
and in the armature of head, so far as this is shown in the plate, Plumier's figure most resembles the
present species, but the red color suggests a possibility that some of the deep-water species may have
been intended. The present species corresponds better to the figure than any other yet known.
Bloch's figure of Trigla carolina, which has been identified with P. punctatus, is almost certainly P.
tribulu», (J ordan & Evermann.)

Found in the West Indies and on the coast of South America; not known from the coasts of the
United States; not common in Porto Rico, specimens (all small) being at hand from Mayaguez,
station 6059, off Mayaguez in 7 fathoms, Hucares, and Isabel Segunda.

Tl"igl" punclata Bloch, Ichthyol., pl. 353, 1793, Martinique; on a drawing by Plumlcr.
Priouotu« lJ1tne,,,ta,s, Poey, Fuuna Puerto-Rlquenu, 324, 1881; Stahl, I. e., 78 und 164; Jordan & Evermann, I. e., 2169,1898.

Family LXIV. PERISTEDIIDJE. The Deep-water Gurnards.

Body elongate, fusiform, covered with bony plates, each of which is armed with a strong spine;
head bony; each preorbital produced into a long, fiat process, which projects more or less beyond
mouth; mouth small, inferior, like that of a sturgeon; teeth none; lower jaw provided with barbels;
-gill-membranes separate, narrowly joined to the isthmus anteriorly; gillrakers slender. Dorsal fin
continuous or divided. Pectoral fin short, with 2 lowermost rays detached. Ventrals 1,5, separated
by a broad, fiat area. Air-bladder simple. Pyloric creca about 10. Color generally red.

Deep-sea fishes, comprising 2 or 3 genera and about 13 species, bearing some resemblance to
young sturgeons.

a. Barbels at angle of mouth In large tufts of fringes _ _.. __ PERISTEDION, 131
00. Barbels at angle of mouth minute, simple or nearly so VULSlOl1LUS
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Genus 131. PERISTEDION Lacepilde.

Barbels large, forming large fringed tufts at angles of mouth and on lower jaw. Dorsal fins 2;
. characters otherwise included above.

Of the ten or a dozen known species of this genus only four occur in American waters. The first of
these (P. miniatum Goode) is known only from the type locality, which is in the Gulf Stream off Rhode
Island; the second (P. longispathum Goode & Bean) is known from Blake station LVIII, off Havana,
in 242 fathoms (type locality), Blake stations LXII and LXIII, each off Barbados and each in 209
fathoms, and from the following Albatross stations in the Gulf of Mexico: 2397 in 280 fathoms; 2376
in 324 fathoms, and 2358 in 222 fathoms; the third (P. 'platycephalurn Goode & Bean) is known only from
2 specimens, the type from Blake station LX, off Barbados, in 123 fathoms, and one other from Blake
station LlX, off Barbados, in 288 fathoms; and the fourth species (P. gracile Goode & Bean) is also
known from but two specimens, the type collected by the Albatross at station 2401 in the Gulf of Mexico
in 142 fathoms, and the single specimen obtained by us in Porto Rico. A fifth species (P. tTUncatum
Gunther) was dredged by the Challenger at station 122, off Pernambuco, Brazill in 30 or 350·fathoms,
or in some intermediate depth; and a single specimen of a species in the closely related genus Vubriculus
Jordan & Evermann ( V. imberbis Poey) was obtained by Poey from the stomach of a barbudo (Polymixia
lowei Gunther) taken near Havana in deep water.

The other species of Peristedum are known from the Mediterranean, Amboina, Japan, Molucca,
etc. It will be noticed that all are deep-water species and that but little is known about any of them.

a. Body rather robust, depth 4.5 to 5 in length to base of caudal; head about 2.5 in length: barbels long.
b. Length at preorbital extension about 3.5 in snout: color uniform crimson miniatum

bb. Length of preorbltal extension 2 in snout: color red, with a black blotch near tip of pectornl und black on caudal.
longispatltltm

aa. Body slender, depth 6 to 6.5 In length to base of caudal: head 3 to 3.5: barbels moderate: fins mottled or blotched.
e. Body very slender: preorbital process 2.25 in snout: eolor yellowish: It pearly luteral band; baek dotted; IIns

mottled ..•••.......................................................................................... gracile, 239
ee. Body mueh depressed; preorbital process 3 in snout; color red, mottled and blotched plalycepltalum

239. Peristedion gracile Goode & Bean. Deep-water Gurnard.
(PLATE 44.)

Head (measured from base of rostral prolongation to tip of opercular spine) 3; depth 6.5; width
of head 6; eye 4; snout (without spine) 2.1; rostral prolongation or spine 3.6; D. vII-19; A. I, 19;
branchiostegaTs 8; interorbital space deeply concave, 1.2 in eye. Body slender, heavy forward; profile
from tip of snout to eyes straight or slightly concave; orbital ridges strong, high; rostral spine con
tinued backward on each side in a sharp, thin ridge, ending in a blunt spine on lower part of opercle,
a similar ridge diverging from it at angle of mouth and ending in a similar spine lower down; width
between bases of rostral spines 1.5 in eye; opercular spine small, length of opercle and its spine scarcely
equal to eye; jaws feeble and toothless; lower jaw with an irregular group of fringed barbels on each
side, longest about twice length of eye; gill rakers 26 on first arch, the longest 2 in eye. Spinous dorsal
originating above opercular spine, second spine longest, 2.5 in head, or equaling length of rostral spine;
longest dorsal rays 1.5 in rostral spine; origin of anal under that of soft dorsal; longest anal ray equal
to those of dorsal; base of anal more than 5 times as long as interorbital width; caudal somewhat
forked, the lobes rounded; pectoral"long, the lower rays detached, length of fin 1.6 in head; ventral I,75
in head; bony plates of body strong, spines sharp, their surfaces rough, the number of spines in each
series, beginning with the uppermost, about 26, 32, 26, and 27.

Color in life: Whitish, with pale-rosy wash, strongest on top of head and anterior part of body;
side of head and body with faint greenish blotches; similar yellowish blotches in same region; tip of
lower jaw red; dorsal fin pale with a broad rosy bar on membrane about at middle of height in spinous
dorsal, somewhat narrower and higher up in soft dorsal; caudal pale at base, outer third rosy-red; anal
pale; ventral pale; pectoral pale, crossed by about 5 series of rosy-red spots.

So rapidly do such fishes as this change color when brought up from considerable depths that we
can never be sure that the colors they exhibit when we first behold them are really those which they
possess in the depths which they inhabit; in fact we may be quite sure the colors are not the same,
but whether the colors are more or less intense is difficult to determine. The specimen here described
had a rather faded appearance when first seen, and very Boon became still paler, and it is perhaps a
safe inference that the natural color, particularly the red and green, was more pronounced.
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This fish attains a length of 5 or 6 inches. Until now it has been known only from the type
collected by the Albatross in the Gulf of Mexico. We obtained a single specimen, 5.5 inches long,
dredged at station 6070, in Mayaguez Harbor, January 20, in 225 fathoms, on rocky bottom.

Peristedion gracile Goode & Bean, Oceanic Ichthyology, 473, 1'1. CXIV, fig. 387, 1896, Gulf of Mexico, in 142 fathoms, lat.
28° 82' 30" N., long. 85° 52' 30" W., at Albatross station 249; Jordan & Evermann, 1. c., 2179,1898.

, Family LXV. CEPHALACANTHID£. The Flying Gurnards.

Body elongate, subquadrangular, tapering behind; head very blunt, quadrangular, its surface
almost entirely bony; nasals, preorbitals, suborbitals, and bones of top of head united into a shield;
nuchal part of shield on each side produced backward in a bony ridge, ending in a strong spine, which
reaches past front of dorsal; interocular space deeply concave; preorbitals forming a projecting roof
above jaws; preopercle produced in a very long, rough spine; cheek and opercles with small scales;
opercle smaller than eye; gill-openings narrow, vertical, separated by a very broad, scaly isthmus;
pseudobranchire large; gillrakers minute; mouth small, lower jaw included; jaws with granular teeth;
no teeth on vomer or palatines; scales bony, strongly keeled; 2 serrated, knife-like appendages at base
of tail; first dorsal of 4 or 5 rather high flexible spines, first 1 or 2 spines nearly free from others; an
immovable spine between dorsals; anal and second dorsal short, of slender rays; caudal small, lunate;
pectoral fin divided to base into 2 parts, anterior portion about as long as head, of about 6 rays, closely
connected; posterior and larger portion more than twice length of head, reaching nearly to caudal in
adult (Dactylopterui) , much shorter in young (Cephalacanthus), these rays very slender, simple, wide
apart at tip; ventral rays I, 4, long, fins pointed, their bases close together, the inner rays shortest; air
bladder with 2 lateral parts, each with a large muscle; pyloric cseca numerous; vertebrre 9 + 13 = 22.
Inhabitants of the warm seas; the adult able to move in the air like the true flying-fish, but for shorter
distances. One genus.

FIG. 86.-CepllalaealltlluB votila1l8.

Genus 132. CEl'HALACANTHUS Lacep8de.

Characters of the genus included above. Two species known, the following and the East Indian
Cephalacanthus spinardla,

240. Cephalacanthus volitans (Linnreua), Flying Robin,' Bat-fish; Volador,' Afurcielago.

Head 4.33; depth 5.5; D. II-IV, 8; A.6; P.28+6. First 2 dorsal spines free, slightly connected
by membrane at base; preopercular spine reaching beyond base of pectoral, not to end of occipital
spine; pectoral reaching nearly to base of oaudalin adult, very much shorter in young; in the young
the spines of head are much longer.

Color, greenish-olive and brown above, of varying shades; below pale, marked irregularly with
dusky and bright brick-red, varying to a salmon-yellow; pectoral fin mottled with bright-blue streaks
near the base and blue spots and bars toward tip, the under side glaucous-blue, edged with darker;
caudal fin with about 3 brownish-red bars; coloration extremely variable.
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This handsome and singular fish attains a length of 12 inches. It is found in the Atlantic Ocean,
on both coasts, and is abundant on the South Atlantic and Gulf coasts. It has been recorded from
Tortugas, Pensacola, St. Augustine, Cuba, and Jamaica; not seen by us in Porto Rico, but recorded from

. there by Professor Poey aud Dr. Stahl.

Pirabcbt. Maregravc, Hist. Brasil., IV, 162, 1648, Brazil .
.MUVU8 cirratus Sloane, Hist, Jamaica, II, 2B8, Jamatca.
Trigla digilis vicenis palmalis Artedi, Genera, 44, 1738, Mediterranean, etc.
Hirundo Catesby, Nat. Hist. Carolina, II, tab. 8, Bahamas.
Trigla volitans Linneeus, Syst. Nat., ed. X, I, 302.1758: after Artedi: "Mari Mediterraneo, Oceano, Pelago inter tropicos,

in Asia ad Cap. b. Spei. Srepi agltata evolans ex aqua."
Trigla tentabunda Walbaum, Artedi, Pisclum, III, 362, 1792: after Cataphractus Klein, Missus, which is after Catesby,

Fishes of Carolina, IV, 44, taf. 14, f. 1.
Trigla fasciata Bloeb & Schneider, Syst. Ichth., 16, tab. 3, f. 1, 1801; after Corystion Klein, Missus, IV, 45, taf. 14, f. 2,

locality not stated.
Dactyloptcrus pirapeda Lacepede, Hist. Nat. Poiss., III, 326, 1802, Mediterranean and almost all warm seas.
Polynemus sexradiatus Mitchlll, Trans. Lit. and Phil. soc., I, 1815, pI. 4, f. 10, New York.
Dactylopterus volitans, Poey, Fauna Puerto-Riquefia, 32.1, 1881: Stahl, 1. c., 78 and 164, 1883.
Cephalacanthu8 volitans, Jordan & Evermann, I. c. 2183,1898.

Family LXVI. GOBIID£. The Gobies.

Body oblong or elongate, naked or covered with ctenoid or cycloid scales. Dentition various,
the teeth generally small; premaxillaries protractile; suborbital without bony stay. Skin of head
continuous with covering of eyes. Opercle unarmed; preopercle unarmed or with a short spine;
pseudobranchire present. Gills 4, a slit behind fourth; gill-membranes united to isthmus, gill-openings
thus restricted to sides. No lateral line. Dorsal fins separate or connected, spinous dorsal least
developed, of 2 to 8 flexible spines, rarely wanting; anal usually with a single weak spine, similar to
soft dorsal; ventral fins close together, separate or fully united, each composed of a short spine and 5
(rarely 4) soft rays, inner rays longest; ventral fins, when united, form a sucking disk, a cross-fold of
skin at their base completing the cup; caudal fin convex; anal papilla prominent. No pyloric ceeca;
usually no air-bladder.

Carnivorous fishes, mostly of small size, living on the bottoms near the shores in warm regions.
Some inhabit fresh waters, and others live indiscriminately in either fresh or salt water. Many of
them bury in the mud of estuaries. Few of them are large enough to be of much value as food. The
family embraces about 80 genera and nearly 600 species. The species are for the most part easily
recognized, but their arrangement in genera is extremely difficult. Until the many. Asiatic forms are
critically studied, any definition of. the American genera must be tentative only.

a. Ventral fins separate; body scaly.
OXYMETOPONTINJE :

b. Ventral rays, I, 4.
c. Forehead bluntly rounded, without sharp keel; tongue very slender, sharp; bodyelongatc, eompresscd, covered

with very small scales; head short, compressed, rather broad above, mouth oblique, lower jaw projecting;
teeth in few series, some of thcm canine-like; isthmus narrow. Dorsals separate, the first of six slender spincs;
soft dorsal and anal elongate; caudal laneeolate IOGLOSSUS

ELEOTRIDINJE:
bb. Ventral rays I, 5. .
d. Vomer with a broad patch of viJliform teeth: gill-openlnga extending forward to below posterior angle of mouth,

Isthmus thus very narrow; skull above with conspicuous elevated ridges, one of these bounding orbit above,
orbital ridges connected posteriorly above by a strong cross ridge .... ~. . . .... .. .. . . .. . .. .. . . .. ... PHIl.YPNUS, 133

dd, Vomer without teeth; isthmus broad; gfll-openlnga scarcely extending forward below to posterior angle of pre-
opercle; skull without crests.

e. Body scaly, both anteriorly and posteriorly.
f. Lower pharyngeal teeth stiff and blunt; bones with an outer series or broad flexible lamelllform appendages, which

are rudimentary glll-filaments; body short and elevated DORMITATOR, 134
if. Lower pharyngeals normal, subtriangular, teeth stiff, vllliform, ~IO lamelllform appendages; scales of moderatc or

small size; body oblong or elongate. .
g. Body moderately robust, depth 4 to 5.5 times in length to base of caudal; sealez etenoid; cranium without distinct

median keel; a small supraoccipital crest.
h. Post-temporal bones little divergent, not Inserted close together, distance between their insertions greater than

moderate interorbital space, or 3.8 in length of head; top of skuJllittJe gibbous: lower pharyngeals narrower
than in Eleoiris ; preopercle without spine, scales very small, about 110 in a longitudinal series. Vertebrre
11 +13; teeth moderate/outer series on lower jaw enlarged GUAYINA,I85
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hh. Post-temporal bones very strongly divergent, their insertions close together, distance between them about two
thirds the narrow interorbital space, and less than one-seventh length of head; top of skull somewhat elevated
and declivous; inlcrorbitalarea somewhat convex transversely; Iower pharyngeals rather. broad, teeth blumish:
preopercle with partly concealed spine directed downward and forward at its angle; scales moderate, 45 to 60
in a longitudinal series _ ELEOTRIS, 136

uu. Body very slender, elongate, depth 8 to 9 times in length to base of caudal; scales very small, cycloid.
i, Preopercle without spine; caudal without many accessory rays at base; post-temporal bones short, strongly

divergent, distance between their insertions about equal to nurrow interorbital space, or about one-sixth length
of head; top of head with a strong median keel, which Is highest on occipital region; no supraoccipital crest,
mouth very oblique: teeth small EROTELIS

aa. Ventral flns united.
j. Dorsal fins separate, free from caudal.

SICYDlIN}!!:
k, Ventral disk short, adnate to belly; body subeyllndrieal, covered with etenoid scales; lips very thick; upper teeth

mostly small and movable, lower flxed; dorsal spines 6. Teeth simple; no canines in front of lower jaw.
SICYDIUIIJ, 137

GOBlIN}!!:
kk. Ventral disk free from the belly.

I. Dorsal spines 4 to 8; eyes well developed.
m. Teeth emarginate, uniserial, those of lower jaw nearly horizontal; dorsal spines 6; scales large, etenoid; glll-

openings moderate .....•.......•..••...•........•.....•....•.•......•.•••.••••••...•.•..... ,. .. •••. EVORTHODUS
mm. Teeth simple.

n. Body scaly, more or less.
o. Maxillary normal, not prolonged behind rictus; skull of usual goblold form, comparatively short and abruptly

broadened behind orbits; occiput depressed; supraoccipital and temporal ridges continuous.
p. Dorsal spines 6; scales evidently ctenold; head naked (nape scaly as usual).
q. Interorbital area anteriorly elevated, with '\ large foramen-like depression in front of eye; body short, compressed,

formed much as in Dormitator; nape with a fleshy crest; scales large. Vertebrro 11 + 15 LOPHOGOBIUS
qq. Interorbital area not elevated in front; body more elongate; no fleshy nuchal crest; Istbmus broad.
r. Inner edge of the shoulder-girdle without fleshy cirri or papilhe: cranium anteriorly short; Interorbital space

narrower, grooved, with a low median ridge or none; median crest on cranium low.
s, Body scaly anteriorly and posteriorly (sometimes a naked strip on back or belly). Vertebrro 12 + 16 to

10 + 15.....•..........•.........•.....•.........•...............................•......•.............. GOBIUS, 138
ss. Body entirely naked anteriorly, posterior half scaled; scales moderate or smull ; __ _ GARIIJANNIA
rr. Inner edge of shoulder-girdle with 2 or 3 conspicuous dermal flaps; preorbltal region very long; prcmaxillaryand

maxillary strong; interorbital groove with a conspicuous median crest; scales rather small (45to 70). AWAous,139
pp. Dorsal spines 7 or 8 (very rarely 6,especially In Eucyclogobius).

t. Scales large, etenold; shoulder-girdle without dermal flaps. Sides of head scaled; soft dorsal and anal rather
short, of 11 to 14 rays each; deep-water species BOI,LlIJANNIA,140

tl. Scalcs very small, cycloid or nearly so. Inner edge of shoulder-girdle without fleshy processes; head naked; body
more or less compressed; mouth very oblique; teeth strong; interorbital groove with or without a median ridge.
Vertebrro 11+15 or 16; soft dorsal and anal long, of 15 to 17 rays each. Body chiefly scaly, anterlorly as well as
poaterlorlg , , .. .. . . .. . .. . .. .•• . . .. .. . . . .. MICROGOBIUS,141

nn. Body and head entirely naked. Dorsal spines 7 (rarely 6).
u. Chin without barbels; mouth small, little oblique; body robust, soft dorsal and anal short GOBioSOllJA

uu. Chin with a fringe of short barbels; mouth terminal, oblique; soft dorsal and anal very short BARBULIFER
jj. Dorsal fln continuous, soft part and anal joined to base of caudal; eye minute; body elongate; scales minute or

. wanting; mouth Very oblique, lower jaw projecting; gill-openings moderate.
v. Dorsal rays VI, 16 to 23; anal rays 17 to 23. Teeth In a band, those of outer sertesbelng very strong; seales present.
w. Body entirely scaled : GOBIOIDES, 142

ww. Anterior part of body naked CAYENNJA

Genus 133. PHILYPNUS euvier & Valenoiennes. Guavinas.

Body elongate, terete anteriorly, compressed behind. Head elongate, depressed above. Mouth
large; lower jaw considerably projecting; teeth in jaws rather small, slender, recurved, outer scarcely
enlarged; teeth on vomer villiform, in a broad, crescent-shaped patch; gill-openings extending forward
to below posterior angle of mouth, isthmus very narrow. Scales moderate,' ctenoid, covering most of
head, 55 to 66 in a longitudinal series. Dorsal with 6 spines and 9 or 10 rays; anal rays I, 9 or 10;
ventrals separate. No preopercular spine; insertion of post-temporals almost midway between occipital
crest and 'edge of skull; parietals with a crest running from insertion of post-temporal forward to just
behind eye, where they are connected by a thin, high, transverse crest; supraocular with a short, high
crest, extending from above front of eye back to posterior edge of orbit, thence extending outward
parallel with transverse crest, leaving a deep groove between them; bony projections before and behind
eye prominent. Vertebrre 12+ 13=25; lower pharyngeals triangular, with slender teeth.

The fishes of this genus are the largest of the gobles, some reaching a length of 2 or 3 feet and
being valued as food. Found in tropical rivers.
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241. Philypnus dormitor (Lacepede), "Guavina."

Head 3; depth 5; eye 9.75; snout 3; maxillary 2.2; mandible 2.1; interorbital width 3.8; pre
orbital 9.5; D. vI-12; A. '1, 10; scales about 61-23. Body long, subterete; head . long, broad,
depressed; snout long, lower jaw strongly projecting, the point a broad angle; mouth large, somewhat
oblique, maxillary very long, reaching posterior border of orbit; eye nearly on level with top of head;
cheeks full; teeth in each jaw in broad cardiform bands; vomerine teeth in a broad crescent-shaped
patch; gillrakers 4 + 11, very short, covered with fine prickles or spines, especially on their posterior
surface. Fins all large; dorsal fins separated by a space less than half diameter of orbit, spines
flexible, longest about equal to snout and eye; last rays of second dorsal longest, somewhat longer than
snout and eye, about 2 in head; caudal fin rounded, convex, the middle rays about 1.5 in head; last
anal ray longest, a little shorter than last dorsal rays; pectoral broad, broadly pointed, with about 17
rays, middle ones longest, about 1.8 in head, reaching beyond tips of ventrals; ventrals I, 5, about 2.2
in head, their tips reaching less than two-thirds distance to vent.

Color in life: Dark-yellowish or olive-brownish, back darkest, bellyrnost yellow; sides with
extensions of the dark of back; head dark, with a few small dark specks; arrangement of colors present
ing a mottled appearance as on body; fins all mottled with brown and yellowish, no dark border to
spinous dorsal; base of pectoral dark; ventrals paler.

This large goby is everywhere common in the fresh-water streams of the West Indies and the
Atlantic shores of Mexico, Central America, and Surinam. It seems to be an abundant fish in all the
larger streams of Porto Rico, specimens having been obtained by us from the Rio Loiza and Rio de
Caguitas near Caguas, and from the Rio Bayamon at Bayamon and near Palo Seco. It has been

FiG. 87.-PhitypnuB dormuor.

recorded from Havana, Martinique, Jamaica, Mexico, and Nicaragua. It reaches a length of 2 feet or
more, and is one of the most important fresh-water food-fishes in Porto Rico and elsewhere in the
West Indies. The examples obtained by us are 4 to 17 inches long.

Guavina, Parra, Descr, Dlf,' Piezas, Hist, Nat. CUba, tab. 39, fig. 1, 1787, Havana.
GobiomoruB dormitor Lacepede, Hist. Nat. Polss., II, 599, 1798,Martinique; from a drawing by Plumier.
PlatycephaluB dormilator Bloch, Sy';t. Ichth., pI. 12, 1790, Martinique; after Lacepede.
Bairachu« guavina Bloch & Schneider, Syst. lchth., 44, 1801; based on Guavina of Parra.
Eleotrf./J lonqicep« Gunther, Proe. Zool. Soc. Lond. 1864,151, Nicaragua.
ElcotriB dormitairi» Cuvicr, Regne Animal, ed. II, vol, 2, 246, 1829,Antilles.
PhilypnuB dormiialor, Poey, Fauna Puerto-Riqueiia, 339, 1881; Stahi, I. c., 79 and 165, 1883.
PhitypnUB doruiiior, JOrdan& Evermann, I. c., 2194.1898.

Genus 134. DORMITATOR Gill. Puiieoas.

Body short, robust; head broad and flat above; mouth ,little oblique; maxillary reaching to
anterior margin of orbit; lower jaw little projecting; no teeth on vomer; lower pharyngeal teeth stiff
and blunt, the bones with an external series broad, flexible, lamelliform, these being rudimentary gill
filaments; scales large, ctenoid, 30 to 33 in a longitudinal series; skull much as in Eleotris; D. VII-I, 8;
A. I, 9 or 10; no spine on preopercle; post-temporals inserted midway between occipital crest and
edge of skull; supraoccipital crest low.
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242. Dormitator maculatus (Bloch). ll1"asaguan; .3fapiro.

(PLATE 45.)

Head 3.5; depth 3.5; eye 5.75; snout 4.5; maxillary 3; mandible 3.2; interorbital 2; preorbitaI6.5;
scales 33,-12; D. vrfl-O; A. 1,9; longest dorsal spine 1.9; longest dorsal ray 1.1; longest anal ray 1.2;
pectoral 1.2; ventral 1.25; caudal L Body short and stout, heavy forward; head broad, flat above,
interorbital space wide; caudal peduncle long, rather compressed, length 1.4 in head; profile gently and
regularIyarched from tip of snout to origin of dorsal, from which point body tapers to caudal peduncle.
Mouth small, considerably oblique, upper-lip on level with pupil; maxillary reaching vertical at front
of orbit; lower ja,,, scarcely projecting; teeth on jaws short and weak, in villiform patches; no teeth
on Vomer. Fins all large; interspace between dorsals very narrow, less than orbit; soft dorsal and anal,
when depressed, reaching beyond base of caudal, which is rounded. Scales large, smaller on head
and belly, about 15 series from base of ventral to vent, 14 series across breast between bases of pectorals,
and about 25 from tip of snout to origin of dorsal fin; origin of dorsal fin midway between tip of snout
and posterior base of soft dorsal.

Color in life: Pale-greenish on head and back, lower sides and belly pale-bluish; sides of head
and back mottled with darker; a narrow dark line from eye downward and forward to mouth, and 2
or 3 similar but broader bands from eye to posterior edge of opercle, these bands more or less broken;
dorsal fins brownish, barred with narrower white bands, each with a narrow brick-red edge; anal
banded with light brick-red and narrower white interspaces; edge of fin pale, with a subterminal dark
bar; caudal, ventral, and pectoral pale; iris brick-red. In alcohol this fish becomes quite dark, almost
black, the bright colors changing completely.

This description is from numerous specimens 6 to 8 inches long, but the species reaches a length
of 1 to 2 feet and is a valued and important food-fish. It is found on both coasts of tropical America,
ranging from South Carolina through the West Indies to Para, and from Cape San Lucas to Panama;
Usually abundant. On the coast of Florida it has been taken at Hillsboro River, Indian River Inlet,
and on the Pensacola Snapper Banks. No adults were seen by us in Porto Rico, but we collected one
young specimen at Mayaguez, and on February 15 we obtained 85 near Hucares from a small, shallow
lagoon bordered with mangrove bushes, filled with decayed vegetation, and with the water strongly
colored. These specimens varied in length from 3 to 8 inches.

Scuena. maculata Bloch, Syst. Ichth., pl. 299,fig. 2, 1790,West Indies.
Elcotris ntugiloides Cuvier;s, Valenciennes, Hist. Nat. Poiss., XII, 226,1837,Martinique and Surinam.
Eleotris sima Cuvier & Valenciennes, Hist. Nat. Poiss., XII, 232,1837;Vern Cruz.
Eleoiris latijrons Richardson, Voy, Sulphur, Fishes, 57,pl. 35, figs. 4 and 5,1837, locality unknown, probably Pacific coast

of Central America.
'Eleotris grandisquama Cuvier & Valenciennes, Hist. Nat. Polss., XII, 229,1837,America.
Eleotris sommoleniusGirard, Proc. Ac. Nat. Sci. Phila.1858, 169,near mouth of Rio Grande, Texas.
Eleoirie omocpaneue Poey, Mernorias, II, 269,Havana.
Dormitator micruphthalmus Gill, Proc. Ac. Nat. Sci. Phila.1863, 170,Panama.
Dormitaior gundlachi Poey, Synopsis, 396,1868,Cuba.
Dormitoior tineaiu» Gill, Proc. Ac. Nat. Sci. Pbila.1863, 271,Savannah, Georgia.
Dormitator mwriloides, Poey, Fauna Puerto-Riquefla, 339,1881; Stahl, I. c., 79 and 165,1883.
Dormitator maculatu., Jordan & Evermann, I. c., 2196,1898.

Genus 135. GUAVINA Bleeker. Morons.

This genus is allied to Eleotris, differing in' having the post-temporal bones little divergent, not
inserted close together, distance between their insertions greater than the moderate interorbital space,
or 3.8 in length of head; top of skull little gibbous; lower pharyngeals narrower than in Eleotris;
preopercle without spine; scales very small, ctenoid, about no in a longitudinal series. Vertebrre
11+13; teeth moderate, the outer series 011 lower jaw enlarged.

Inhabitants of the fresh waters of the West Indies and Brazil. Two species known-Guavina
bra8iliensis (Sauvage), from Bahia, and the following.

243. Guavina guavina (Cuvier & Valenciennes). ".3foron."

Head 3.5; depth 4.5; eye 6.5; snout 4; maxillary 2.25 to 2.5; mandible 2.5; interorbital 3 to 3.25;
Preorbital 7.2; scales about 100,-38; D. vrr-12, the longest spine 2.5 to 3 in head, the longest soft
ray about 2; A. I, 10, longest ray about 2 in head; pectoral 1.5; caudal 1.25 to 1.5. Body stoutish,
oblong, heavy forward; head heavy, broad; mouth oblique, large, maxillaries reaching middle of

1;'. c. B. 1900-19
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eye, lower jaw slightly projecting; isthmus very broad, gill-opening not reaching farther forward
. than vertical opercle; preopercle smooth with coneealed spine; caudal peduncle eompressed, least
width 3.75 in its least depth, which is 2 in head; teeth in broad bands, outer ones of lower jaw
somewhat enlarged; dorsal outline rising gently from snout to origin of spinous dorsal; ventral line
relatively straight; scales very small, those on head embedded and cycloid, those on hack, belly, and
anterior part of sides cycloid, on posterior part of body ctenoid ; lower portion of preocular and cheek

. naked, upper portions with small embedded scales. Fins moderate; origin of spinous dorsal nearer
tip of snout than posterior edge of soft dorsal by a distance equal to diameter of orbit; distance between
spinous soft dorsal slightly greater than diameter of orbit; dorsal spines flexible; dorsal and anal rays
when depressed barely reaching rudimentary caudal rays; caudal fin regularly rounded; tips of ven
trals reaching halfwayto origin of anal fin; tips of pectorals extending slightly beyond tips of ventrals.

Color, dark, marbled with darker and lighter; under parts dirty-whitish; fins dark like body,
bordered with white, especially the dorsals and anal.

The moron reaches a foot in length and is a good food-fish. It is found on the east coast of
tropical America from Cuha to Rio Janeiro, in fresh and brackish water, and is generally common.
Only two examples (6.5 and 8.5 inches long) were seen in Porto Rico by us; they were obtained in
the San Juan market January 15, and probably came from the inouth of the Bayamon River.

Eleoiris guavina Cuvier & Valenciennes, Hist, Nat. Poiss., XII, 223, 1837, Murtinlque.
Guavina guavina, Jordan & Evermann, Fishes of North and Middie America, 2198, 1898.

Genus 136. ELEOTRIS (Gronow) Bloch & Schneider.

Body long and low, compressed behind. Head long, low, flattened above, without spines or
crests, almost everywhere scaly. Mouth large, oblique, lower jaw projecting. Lower pharyngeals
rather broad, tooth small, bluntish. Preopercle with a small concealed spine below, its tip hooked
forward. Branchiosteguls unarmed. Eyes small, high, anterior; isthmus broad. Post-temporal bones
very strongly divergent, their insertions dose together, the distance between them about two-thirds
the narrow interorbital space, and less than one-seventh length of head; top of skull somewhat elevated
and declivous; interorbital area slightly convex transversely; the dorsal fins well separated, first of
6 or 7 flexible spines; ventruls separate. Scales moderate, ctenoid, 45 to 62 in longitudinal series;
vertebras (pi.~oniB) 11-I- 15.

Found in tropical seas, entering fresh waters.

a. Teetlf subequal , those of inner or outer series enlarged.
b. Cheek entirely scaled.
c. Teeth of inner series of each jaw enlarged.
d. Scales in a median series 40 to 51, in a cross series 12 to 20.
c. Eye large, 5 to 6 in head; scales 40 to 44,-12 to 14 _ _ amblyopsis

cc. Eye small, 8 in head; scales 51,-20 _ _ abac1trlls
dd. Scales in a median series 57 to 66; in It cross series 18 to 2,1. pisonis.2'14
bb. Lower half of cheek naked; scales 61 pcrnigcr

244. Eleotris pisonis (Gmelin). '<Moron."

Head lUI; depth 3.75; eye 7; snout 5; maxillary 2.75; mandible 2.75; interorhital 3.G; preorbital
10; pectoral 1.4; ventral 2; caudal 1.4; D. vI-9, the longest spine :l ill head, the longest ray 2.5; A. 1,8,
the longest ray 2.:1; scales 57 to 63,-19 to 22; vertobne 11 -I- 15. Body stout, not compressed; head
broad, depressed, tapering forward; mouth large, oblique, maxillary reaching posterior border of pupil;
eyes high up; isthmus moderately broad, gill-openings extending forward somewhat beyond angle of
preopercle; preopere1e with a strong concealed spine at angle, directed forward; no teeth on vomer or
palatines; teeth on jaws in wide villiform bands, outer series somewhat enlarged; lower pharyngeals
broad, triangular, without fringe, teeth bluntish ; branchiostegals 6; gill rakers 2-1-9, very short; caudal
peduncle compressed, its least width one-third its depth, which is 2 in head. Fins moderate; origin of
spinous dorsal about midway between tip of snout and tip of dorsal rays; space separating dorsals scarcely
more than half orbit; dorsal and anal rays not reaching base 'of caudal: ventrals inserted somewhat
hehind insertion of pectorals, their tips reaching halfway to origin of anal; pectoral reaching beyond
ventrals. Scales small, crowded anteriorly, embedded on nape, head, and checks, ctenoid only on sides.

Color, dark-brown 01' blackish; sides with faint narrow dark lines alternating with narrow light
ones; fins with dark wavy lines.
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The range of this species is from Florida to Rio Janeiro: it is recorded from Pensacola, Rio
Almendares (Cuba), Santo Domingo, Martinique, Surinam, and Rio Janeiro, and was found by us to
be common in fresh and brackish waters of Porto Rico. In the Bayamon River 18 specimens were
obtained January 12, varying in length from 8.5 to 6.25 inches. There is a single specimen, 1.5 inches
long, from Mayagucz, January 20, and 8 snmll ones, from 1.31 to 2.06 inches long, from Arroyo, This
species is known in Porto Rico only as "moron." It does not seem to be much used as food. It is
apparently most common in the lower portions of rivers, and probably does not run to the headwaters.

,lulU)'c pixWIlW, Marcgrave & Piso, Hist, Brnsil., IV. 166, 1648, Brazil.
Elcotris capitejJlagioplatco, Gronow, 1\IuH. Ichth., II, 168, 1757; after Marcgravo & Piso,
Gobiu"piHunis Gmclin, Syst, Nat., 1206, 1788; based 011 Eleol,.is.of Gronow.
Elcctris uyri'lt1l8 Cuvier & Valenciennes, Hist, Nat. Polss., XII, 220, pl. 356, 1837, Murtiniquc, Snuto Domingo arul Surinatn;

Poey, Fauna Puerto-Riquetia, 339, 1881; Stahl, 1. c., 79 and 165,1883.
Eleotri« (Olllills) bclizianus, Sauvage, Bull. Soc. Philom. Paris 1879, 55, Belize and Cayenne.
Elcoiris pisonis, Jordan & Evermann, 1. e., 2200, J89ft

FIG. SS.-1'.:If'otris J1i~olli,~.

Genus 137. SICYDIUM Ouvier & Valenciennes.

Body snbcylindricat, covered with rather small etonoid scales; head oblong and broad, with deft.
of mouth nearly horizontal; upper jaw prominent; snout obtusely rounded; lips very thick, lower jaw
with a series of numerous slender horizontal teeth, of which sometimes only the extremities are
visible; upper jaw with It single uniform series of numerous movable small teeth attached by ligament
to edge of maxillary; behind this outer visible series lie numerous other parallel series of young teeth
hidden in the gum, which succeed the former as they become worn out or broken; lower jaw with a
series of widely-set. conical teeth; teeth all simple, slender, distal half bent inward nearly at a right
angle; eyes of 'moderate size; 2 dorsal fins, anterior with 6 (5 or 7) flexible spines; caudal quite free;
ventrals united into a short cup-shaped disk; gill-openings of moderate width; -1 branchiostegals.

Found in the streams of the 'Vest Indies. Few species.

a. Body usunlly well scaled.
b. Seales large, about ,IjG in longitudinal series u •••• : u •• __ _ punctatrnn

/Jb. Scales moderate, ahout 68 _ _.. _ - .. _" - __ - __ - untiliarusn.
bli/J. Se;,!eH small, about 84.

c. Body densely scaled; no dark vertical bars on bod)' - - cagltil"" 2,15
ee. Body less densely scaled; squamntion sometimes qnite incomplete: about 7 more or less distinct vertieal bars on

body, _ --- -' - _ - _.' - -_ pll<1"ie1'i,24H
aa. Bod)' nearly naked _ --"'-" - _.. _ - _ _ _ - _ _ _ ,'ilU:enle

245. Sicydium caguitee Evermann & Marsh.

Head 4.4; depth 4.8; eye 5.75; snout 2.5; maxillary 2; mandible 2.75; interorbital width 8;
preorbital 8.5;' D. VI-I, 10;A. I, 9; scales 88,-25; longest dorsal spine 1.5 in head, longest ray 2;
longest anal spine 2 in head, longest ray 2; pectoral 1.1; ventral disc 1.75; caudal 1. Body rather
stout, heavy forward; head large, broad; mouth large, its width 1.5 in head; lips very thick; maxillary
not greatly produced; teeth simple, flexible; a median cleft in upper lip; pectoral somewhat shorter
than head; dorsal spines without filaments, longest about 1.5 in depth of body; space between dorsals
about equal to orbit; soft rays of dorsal and anal scarcely roaching base of caudal; ventrals united,
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forming a cup-shaped disk, only about two-fifths posterior edge free from belly; caudal rounded.
Scales very small, ctenoid, densely covering entire body except a broad strip on belly; posterior portion
of nape with very fine scales; entire head naked.

Color, dark-brown or olivaceous on head, sides, and back; under parts pale; fins -all pale, anal
with a narrow darkish margin; caudal somewhat dark; no dark vertical bars on body and none at base
of pectoral; no H-shaped figure at base of caudal.

This species is close to 8. plumieri, from which it differs chiefly in color, the more complete
squamation, thc shorter pectoral, and the nonfilamentous character of dorsal spines. Known only
from the type, 3.63 inches long, from the Rio de Caguitas at Caguas, Porto Rico.

Sicydium capuiis: Evermann & Marsh, Rept. U. S. F. C.1899 (Dec. 19), 355, Rio de Caguitas, Caguas, Porto Rico.

FIG. 89.-SiC1Jdiurn caguitl£.

246. Sicydium plumieri (Bloch). 8iro,io.

Head 4 to 4.6; depth 4.5; eye 6 to 7 in head, 2 to 3 in interorbital width; D. VI-I, 10; A. I, 10; scales 84.
Teeth in upper jaw long, slender, bent inward at right angles, only tips protruding from gums. Front
teeth of lower jaw not larger than those behind; a single row of inconspicuous papillse on gum beneath
upper lip, a large median papilla above maxillary suture; a median cleft in upper lip. Pectoral longer
than head; third, fourth, and fifth dorsal spines produced into long ribbons, the fourth, which is longest,
being 2 to 3 times height of body. Body usually covered with small scales, reduced in size on neck
and belly; frequently almost naked, scales present only on posterior part of body. Caudal deeply
emarginate.

Color, olive or violet-brown, with about 7 more or less distinct dark vertical bars; a dark bar at
base of pectoral; dorsal with irregular dark markings; anal fin with a dark marginal band, sometimes
edged with white; an H-shaped figure on base of caudal fin, and a black bar on its posterior half.

An inhabitant of the fresh waters of the West Indies. Not obtained by us in Porto Rico, but
recorded by Professor Poey.

Gobius plumicri Bloch, Ichth., 125,pI. 178,fig. 3, 1786.Martinique; on a drawing by Plumier.
SiC'!ldium siraqus Poey, Memorias, II, 278.18m. Santiago de Cuba.
Sicydium plumieri Poey, Fauna Puerto-Riquefla, 338,1881; Jordan & Evermann, I. e., 2206,1898.

Genus 138. GOBIUS (Artedi) Linnmus. Gobies.

Body oblong or elongate, compressed behind. Head oblong, more or less depressed. Eyes high,
anterior, close together; opercles unarmed. Mouth moderate. Teeth on jaws only, conical, in several
series, those in outer row enlarged; no canines. Isthmus broad. Shoulder-girdle without fleshy flaps
or papillse. Skull depressed, abruptly widened behind eyes and without distinct median keel. Scales
moderate, ctenoid, permanently covering body; cheek usually naked; belly generally scaly. Dorsal
with 6 rather weak spines; pectoral well developed, upper rays sometimes very slender and silky;
ventrals completely united, not adnate to belly; caudal fin usually obtuse.

The genus Gobius, as here understood, comprises a very large number of species more or less
closely related to the European type of the genus, Gobius niger, and its American relative, Gobins
soporator. An examination of skulls or skeletons of numerous European and American species shows
a remarkable uniformity in most respects. The general form and structure of the cranium is the same
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In all, the only differences being very minor ones in the height of certain crests. GObiU8 oceaniCU8 seems
most aberrant, but is difficult to separate generically on account of intermediate forms. Probably
several of the many genera indicated by Bleeker will prove valid, but only a thorough study of
skeletons can establish them. It is not unlikely that C/enogobiu8, to which group most of our species
belong, may be separable from Gobiue.

GOBIUS:

a. Upper rays of pectoral fin silk-llke; i. e., short and very slender and flexible, free for nearly their whole length.
b. Body robust, compressed posteriorly _.. soporaior, 247

CTENOGOBIUS: •

aa. Upper rays of pectoral normal, not sflk-Ifke, similar to others.
c. Scales large, 25 to 33. Color in life olivaceous, marc or less spotted, never reel.

d. Dorsal soft rays 12 to 14; vertex and nape with a slight median fold of skin. Body long, not much compresscd;
head 3.5; eye 3 in head; a dark spot on first dorsal. ciqenmantii

aa. Dorsal soft rays 10 to 12.
c. Caudal with 2 spots at its base; jaws unequal, lower slightly produced; body robust, compressed behind, depth 5 in

total length; head 4.33; eye longer than snout,3.5 in head; maxillary reaching pupil; teeth in a band, thc
outer enlarged and distant, the inner enlarged and bent backward. Brownish; a faint blne spot on each scale;
six spots along middle of back; similar spots on scapular region and middle of side; a dark spot above operclc;
blue dots on head; a straight blue line crossing cheek above and continued on opercle; dorsals faintly
spotted. D. vr-io: A. 10. Scales 25,-7 glaucojrrenum

ee. Caudal plain or with but a single spot at its base.
j. Dorsal spines low, highest llttle longer than head.
g. Region from nape to dorsal entirely scaled.
h. Pores on preopercle not very conspicuous: no canine teeth. Body subfusiform, little compressed; depth' 4.5 in

length; head blunt, 4 in length, rounded in profile; eye equal to snout, 4 in head. Mouth small, horizontal,
lower jaw included; maxillary 3 in head, reaching to below eye. Teeth small, in bands in both jaws, the
outer enlarged, those of upper jaw very slender. Scales large, ctenoid, those of nape and belly little reduced.
Longest dorsal spine shorter than head. Caudal scarcely pointe'll, about as long as head. Color, whitish-gray,
middlc of side with 4 or 5 dark blotches, from each of which a narrow dark bar extends downward and
forward: a large black blotch above pectoral, obsolete in fcmalc; a small black spot at base of caudal; a dark
mark below eye; vertical fins barred. D. vI-12; A.ll or 12. Scales 33 _ _ stigma/w'us

hh. Pores on preoperole vcry conspicuous; lower jaw with small canines. D. VI-I, 9; A. I, 9 quadriporus
gg. Region between nape and dorsal with a narrow naked median strip. Body moderately elongate, subfusiform,

depth 5.33 in length. Head large, not so blunt as in G. boleosoma, 3.4 to 3.66 in length; anterior profile gcntly
decurved; snout 3.33 to 3.5in head; eye 4; mouth large, slightly oblique; maxillary extending to front of pupil,
2.33 in head. Teeth small, slender and curved, in moderate- bands. Seales moderate, etenoid, those in front
much reduced in size; breast naked. Longest dorsal spine 1.5 in head, Caudal as long as head, somewhat
pointed. Olivaeeous, mottled with gray; about 5 roundcd dark blotches along middle of side, last forming a
spot at base of caudal; no dark spot on side of nape; some dark marks on head; vertical fins barred. D. VI-12;
A. 13. Scales 33 to 35 shYjeldti

ggg. Region between nape and dorsal entirely naked.
i: Highest rays of second dorsal little more than half head, none of them reaching base of caudal.
j. Profile much decurved, skull rounded behind, without distinct median ridge; mouth horizontal. Body elongate,

deepest below front of dorsal, tapering regulurly backward, greatest depth 5.5 in Iength. Head short, blunt,
profile anteriorly abruptly decurved, cheek somewhat swollen. Length of head 3.5 in body. Snout about equal
to eye, 3.66in head. Mouth horizontal, maxillary reaching to below pupil (in male}; lower jaw included. Teeth
in each jaw in a band, outer row of upper jaw large, reeurved. Seales large, ctenoid, somewhat reduced ante
riorly. Nape, breast, and belly naked. Dorsal spines about two-thirds of head. Caudal pointed, 2.66 to 3.5 in
body. Color ollvaceous, with numerous dark reticulations on back; 5 black spots along side, the las; forming
a spot on base of caudal, sometimes with V·shaped dark bars extending from them to dorsal; breast and sides
of belly with numerous dark specks in male; a dark linc between eyes: a dark line from eye to middle of pre
maxtllary, some dark spots below eye, sometimes forming bars, sometimes a stripe; a lnrge oblique spot above
pectoral, continued on opercle: It black spot at base of pectoral: dorsals nnd caudal barred, anal uniform
dusky, ventrals and pectoral black in male, white in female. D. vr-tt: A. 10 to 12. Seales 25 to 30.. boleosoma

jj. Profile moderately deeurvcd; eye longer than snout, 3.75 in head. Color yellowish, oblong dark blotches on
middle of side; dorsal and caudal burred. Head 4: depth 6. D. vI-12: A. 10 fascia/Its

ii. Highest rays of second dorsal as long as heud, the last reaching base of caudal. Body elongate, back not arched;
depth s in length; head 4, not compressed, cheek tumid. Profile abruptly deeurved, the snout 3.33 in head.
Mouth large, nearly horizontal, maxlllury reaching posterior edge of eye .in males, middlc of eye in Icmales.
Teeth in narrow bands in each jaw, outersomcwhat enlarged, outer in some (m ales") much enlarged above
and recurved, cnlarged teeth fixed, others movable. Scales large, ctenoid, reduced antortorly, belly nuked.
Dorsal spines little filamentous, longest about equal to head: caudal 2.2,'; to 3 in body. Males dark-olive, with
4 oblong dark blotches along middle of side; It dark caudal spot; 11 black blotch larger than eye on each SId"

of shonlder: dorsal spotted; caudal reddish above, dusky below; females with 5 oblong dark blotches on side
the Iast on base of caudal; from each of middle blotches a V·shaped bar runs to back; 11 black shoulder blotcu
a dark bar from eye to mouth; ventrals pale, with 2 dark streaks. D. vi-ij: A. 12. Scales SO (27 to 33) lit lens:
in males _ ellcxoruu."
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ff. Dorsal spines high, highest reaching past midd le of second dorsal. Nape sealy. Body elongate, modcrntol y
compressed.

k; Depth i) to Gin length; profile little decnrved, skul] nattish behind, mnch broader than in Gobiu» bolcosoma, with
an evident median ridge; mouth very oblique, much larger than in O. bolcosonuu lower law thin and flut.
Back "lightly arched. Body a little deeper and ruther less compressed than in G. cnc:l?O'lnns, depth 5 to G·in
length. Head 4. Anterior profile moderately decurved. Eye 3.3:1in head. Mouth large, oblique; muxlllary
reaching to below pupil in both sexes. Teeth above unisorlul, some of them cnlurgcd and rccurvcd; lower
teeth in a narrow band; mules sometimes with lundormost of outer series II strong, cxsertod, recurved canine;
belly nuked. Longest dorsal spine two-thirds head in females, elevated in males; soft dorsal elevated in
males; euudul 3.5 in body. Color, light-greenish, sides of mule with 5 or G narrow, straight, ruther shurply
defined whitish or yellowish crossbars, regularly placed: 4 dark bars, 3 below ere and 1 on operele; a small
dark spot behind and above opere1e; vertical tins barred; female with a row of irregular dark spots connected
by a dusky streak, and with pale crossbars obsolete. D. YI-12; A. 13. Scales 2i _. _ stigmaUcll"

kk. Depth 4.G6 in length; profile very obtuse anteriorly; maxillary extending beyond pupil, 2.6 in head. Teeth strong,
unlserial , 4 shortish canines in lower jaw behind other teeth; npper teeth Iargest, D. Y[-l1; A. 10. lyriclls, 248

kkk, Depth 4 in length; teeth short and thick, uniseria.l: yellowish, much mottled and blotched. D. VI-11; A. 11.
Seales 30 garmani

CC. Scales moderate or small , 40 to 90.
I. Soft dorsal und anal short, each of 10 to 14 rays: body more or less clongute.

EUCTENOGOBIUS:
m. Caudul rounded, not much longer than head.
u. Seltles 40; dorsal with 9 soft rays only; anal with 9; depth G.5 in total length; head broad, tlattish; snout short,

deeurved; eye 4.25 in head, 1.33 in interorbital urea, longer thun snout: muxi llnry extending to below middle
of eye. Some of dorsal spines produced in fllamcnts, the third 1.5 times depth of body; enndal short, rounded.
Two rows of Il l-deflned blotches on upper half of body; 2 rows of brownish spots on second dorsal, upper strongly
marked _ lJOf!/i

nn. Seales [,0; dorsal and unal with 10 soft rays each; profile very oblique. Color dark-brown hatiiu»
GOBIONELLUS:

una: Caudul Ianeeolate, much longer than head; lower jaw thin; usuul Iy II green spot on roof of mouth in life.
o. Body rather deep, depth about 5 in lexgth.
1'. Seales rather large, 89 to 42; body moderately elongate, compressed: depth 5.25; head 4. Head not compressed,

cheek tumid, snout short, abruptly deeurved: mouth large, little oblique, [uws equul, muxillnry 2.33 in head,
reaching to below pupil; eye 5 in head; teeth above large, unequal, un iseriul , some of them flxed, those below
srna.ll , in a band. Scales anteriorly cycloid, becoming larger posteriorly, and ctcnoid; dorsal spines scarcely
tilamentous, none of them as high us body; caudal 2.25 in body. Light-olive, with dark-olive blotches; hody
and head with many conspicuous round spots of cream color, each surrounded br a dusky ring, these most
distmct on Iiead , nil smaller than pupil: snout with dusky streaks; dorsals and caudal sharply barred; anul
and vcntrals dusky (in male); a small round spot at base of euudul. D. vI-11: A. 11. 811laragdu8

1'1'. scales compuratively small (53). Body clongu.te, compressed behind; head a little compressed, 3.75 in length;
.depth 5; eye 3.5 in head, shorter than rounded snout; maxillary reaching to below middle of eye; teeth
srnall , outer a Httle enlarged; dorsal spines all shorter than head, not fllnmcntous. Nape scaly, its scales much
reduced in size; scales etenoid. Two violet stripes from eye to mouth; 8 or 9 violet bars on side; 3 or 4 burs on
euudal: second dorsal spotted. D. YI-12; A.11 or 12 "tl"tgatlls

00. Body elongate, depth G.5to 9 In leugth: head ,1.5: caudal very long.
(1. Scales very small (GO to 90); caudal more than twice llS long IlS head in adult. Body compressed, extremely

clougute, depth G to 9 in length: head higher than wide, short, compressed, 4.5 to 5 in length; mouth wide,
oblique: maxillary in adult reaching to below posterior border of eye. Lower jaw very thin and flat; teeth in
both [uws small, subequul, those in upper [aw in a single series, those of lower in ft. narrow hand; outer teeth

.somewhat movable. Seales anteriorly small, cycloid, embedded, those behind lurger and etenoid; a few seales
on upper anterior corner of operele; dorsal tins high, some spines fllumentous, longer than head. Caudal very
long, tllanicntous, 2 to 2.06 in body. Light-olive; 1inA dusky in malu: u round, black spot on side" a little larger
than eye. below spinous dorsal; iirst dorsal spine with 2 or g 1.'lllek spots: a smull dusky spot at base of caudal:
omcruld spot on tongue COllHpictlous, fnding in Apirits. D. vI-J4; A. 1/1 or ]5.

r. Only II few scales (In opercle.
8. Scales large, about GO -- -- __ __ __ __ luisiaiu«

es. Scales smaller, about i1 IJlt1/anwncnsis, 249
Yr. Upper pnrt of operele with n large patch of scales _ OCCQ,lticu,s, 250

247. Gobius soporator Cuvier & Valenciennes, Mapo.

Head 8 to 8.8; depth 4 to 4.8; eye 4.5 to 5; snout 8.5 to 4; maxillary 2.5 to 8; mandible 2 to 2.8;
interorbital 5 to 6; preorbital about 8.5; scales 88,-18; .D. vr-LO, the longest spine about J. 7 in head,
the longest ray 1.8; A. ~, the longest ray 1.8; pectoral 1.8; ventral 1.5. Body stout, heavy forward,
compressed posteriorly, the least widt'h of caudal peduncle about 4 in its least depth; head broad,
snout blunt; mouth moderate,' slightly oblique, the maxillary reaching middle of eye; isthmus very
broad, gill-openings extending forward but slightly in front of base of pectoral; lips thick: teeth in
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~pper jaw in a broad band, those of outer series enlarged, the inner ones small; teeth of lower jaw
similar but smaller. Entire body covered with large, etenoid scales, smaller 011 nape and belly; head
naked. Fins rather large; origin of spinous dorsal slightly nearer snout than base of Iast soft ray;
space separating dorsals about 2 in eye; dorsal and anal rays not reaching caudal when depressed;
pectoral broad, upper rays partially detached and silk-like; ventral disk rather free from belly, not
reaching vent; caudal short, rounded.

00101', mottled or'marbled-gray above and on sides and head, under parts white; back with
about 4 dark areas extending down on sides; sides with irregular series of small white specks; dorsals
and caudal barred with white and dark;' anal light, with dark edge; other fins pale. Some specimens
are considerably darker and have the fins darker, but the color pattern is essentially the same in all.

Found in the tropical seas; widely distributed and almost everywhere common, lurking among
stones or on sand in shallow water, or in rock pools, moving very quickly when disturbed; north on
on our coasts to Carolina and Gulf of California. The commonest of all shore-fishes in tropical
America. Length 3 to 5 inches. Among our species this seems to be the most nearly related to the
European Gobius niger, and may, therefore, be held to represent the subgenus Gobiu«, if our other species
be placed, in different subgenera. Perhaps all the others will ultimately be removed from Gobius.

This is apparently the most abundant and generally distributed goby in Porto Rico, the collec
tion containing numerous specimens from San Antonio Bridge, San Geronimo, Palo Seco, San Juan,
Mayaguez, Puerto Real, Guaniea, Ponce, Fajardo, Hucares, Isabel Segunda, and Culebra Island.

Gobius soporator Cuvier & Valenciennes, Hist, Nat. Poiss., XII, 5G, IS:17, Martinique; Jordan & Evormann, 1.c., 221G, ISIlS.
Gobius lineattts Jenyns, Zooi. Voy. Beagle, mi, pi. Ill, fig. 2, IS42, Galapagos Archipelago,
Gobinu:eatultts Girnrd, Proc, Ac, Nat. Sci. Philu. ISe,S, IG9, St. Joseph Island, Texas.
Gobitts mapo Poey, Memorias, II, 277, ISGl, Culm.
Gobittslaeerlu8 Poey, Memorias, II, 278, ISGI, Cuba.
Gobius andrei, Su.uvugc, Bull. Soc. Phflom., ser. 7, IV, 44, 1880, Rio Guu.yus, Ecuador.
Gobius carolincnsis Gill, Proe, Ac. Nat. Sci. Phila. 18G3, 2GS, Charleston, S. C.
Gobiu» br1.tnneU8 Poey, Synopsis) 393 1 lHUS} Havana.
Gobius nrusuielii Garman, Proc, N. E. Zoo!. Club..T, June 9, lS1l9, Clipperton Island.

248. Gobius lyricus Girard.

Description of male: Head 4; depth 4.5 to 5; eye 4 to 5; snout 3.6; maxillary 2.3; mandible 2.3;
interorbital 4 to 5; preorbital 5 to 6; scales 29,-9; D. vI-H, the longest spine' about 3 in head, the
longest ray about 1; A. I, 10, the longest ray 1.2; pectoral about equal to head; ventrals 1.1; caudal
about twice length.of head. Body elongate, tapering; head heavy, body somewhat compressed; head
short, broad; snout short.abruptly decurved ; month rather small, somewhat oblique, maxillary reach
ing vertical of pupil; lower jaw included; eye small, high; isthmus broad, gill-openings not extending
forward under opercles; teeth rather strong, in one series in each jaw; lower jaw with about 4 short
canine-like teeth behind the other teeth; teeth of upper jaw larger than those of lower. Fins rather large; .
first dorsal with 2 01' 3 filamentous spines reaching, when depressed, beyond base of second dorsal, or
even to caudal; space separating dorsals very short, distance from .snout to origin of first dorsal 3 in
body; anal rays reaching caudal; caudal long and pointed; pectoral rather long; reaching origin of anal;
ventrals rather short, disk not reaching vent. Scales large, cycloid, somewhat crowded anteriorly;
nape scaled, head and breast naked.

Oolor, olivaceous or dark, with 6 or 7 somewhat regular dark crossbars, the 2 or :3 posterior ones
broadest, body with other dark blotchings and irregular markings; head marbled with darker, [aws,
Opercles, and branchiostegals black; a black bar across isthmus; first dorsal mostly dusky translucent.
Somewhat barred; second dorsal lind anal plain dusky; caudal dark-blue with 2 longitudinal stripes of
bright red changing to rose or orange in alcohol ; pectoral finely barred with blackish and pale; lower
parts yellowish. .

Female examples may be described as follows: Head 3.8; depth 4.9; eye 3.6 tb 4; snout 4 to 4.5;
Inaxillary 2.5; mandible about 3; interorbita15; preorbital 5; scales 29-9. D. vr-Ll , the longest ray
about 1.5 in head; A. I, 10, longest ray 1.7; pectoral 1; ventral 1.:3; caudal 0.8. Form not markedly
differing from that of male, caudal peduncle less slender. 00101' darker, head and body blotched with
dark; about 4 large dark blotches across back, more distinct than in male; black blotch at base of caudal
large; fins all barred with light and dark; no reddish bands on caudal; dorsal spines less filamentous.

Found in the Gulf of Mexico and along the South Atlantie coast from Galveston and Indian River,
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south through the West Indies; generally common, but probably not in Porto Rico. Length 2 to 3
inches. The collection contains 5 males and 4 females from Fajardo and 2 males from Isabel Segunda.

Gobi"81yricu8 Girard, Proc. Ac. Nat. Sci. Phila.1858, 169,Brazos Santiago, 'rexas; Jordan & Evormunn, I. c., 2224,1898.
Gooiu»ururdemammi Girard, Proe, Ac. Nat. Sci. I'hila.1858, 169,Brazos Santiago, Texas.
Smaragd"8 cosialesiPoey, Memorias, II, 280,1861,Havana.

249. Gobius bayamonensis Evermann & Marsh.

Head 5.8; depth 6.4; eye 5; snout 3.2; maxillary 1.8; mandible 1.9; interorbital 7.6; preorbital
4.6; scales 74,-19, about 29 before dorsal; D. vI-14, longest spine about 0.7 in head, the longest ray 1.5;
A. 15, longest ray 1.5; pectoral 0.9; ventrals 1; ~udal very long and pointed. Body very long and
slender; head long; caudal peduncle long; mouth very large, oblique; maxillary long, reaching pa."t
posterior border of orbit; only a few scales on opercle. .

Color as in G. oceaniclls, which this species closely resembles. The smaller (74 instead of 63 to
65), almost cycloid scales, fewer scales on opercle, longer head, larger mouth, longer maxillary, and
longer and more slender body are differences which we can not reconcile with the' descriptions of
G. oceaniClls or with numerous specimens of it which we have from Porto Rico.

, This description is based on a single specimen 9 inches in length, No. 49365, U. S. N. M., bought
in the San Juan market, January 14. It probably carne from near the mouth of Bayamon River at
Palo Seco, for'which stream the species was named.

Gobins bayamonen8i8Evermann & Marsh, Rept. U. S. F. 0.1899 (Dec. 19),355, San Juan market, Porto Rico.

FIG. OO.-GubiuB bay<l1l1ullcnBiB,

250. Gobius oceanicus Pallas. Esmeralda; "Set I. "

Head 5; depth 6 to 6.5; eye 5 to 5.5; snout about 3; maxillary 2 to 2.3; mandible 2; interorbital
7 to 8; preorbital4 to 4.5; scales about 63,-17; D. vr-Ls, the longest spine variable in length, 0.7 to 1.5
in head. the longest ray about 1.5; A. 15, the longest ray 1.4 to 2 in head; pectoral 1.1; ventrals 1.2;
caudal long and pointed. Body very elongate, tapering gradually to long caudal 'peduncle; head
short; snout short; mouth large, oblique, lower jaw slightly projecting, maxillary reaching posterior
border of pupil; interorbital very narrow, preorbital broad; isthmus broad, gill-openings not extending
forward much beyond angle of operclo: teeth in narrow bands on jaws, outer slightly enlarged. Scales
ctenoid, rather large, smaller and crowded anteriorly, about 26 before dorsal; nape scaled, breast and
cheek naked, opercle with a few scales attop,

Color in alcohol: Pale-olivaceous; head, back, and upper part of side with fine dark punctulations;
a large black blotch on side below spinous dorsal; middle of side with about 12 broad <-shaped black
markings opening backward; an obscure dark blotch at base of caudal; operc1e with a dark blotch; 3
or 4 small black spots on first dorsal spine; spinous dorsal dusky with a light and a dusky streak at
base; soft dorsal dusky, with a light area between each two rays, anterior rays barred with light and
dark; anal pale; pectoral somewhat dusky; ventrals dark, probably blue in life, with white border.

Found along the South Atlantic and Gulf coasts of the United States and southward through the
West Indies to the South American coast; not rare; recorded from Cuba, Martinique, Surinam, and
Cayenne. Apparently common in Porto Rico, as shown by the numerous specimens in the collection
from San Juan market, Palo Seco, and Boqueron. Specimens were dredged at stations 6054, off San Juan
Harbor, in 4 to 5 fathoms, and 6087, off Culebra Island, in 15 fathoms. Our largest examples are about
7.5 inches long. This species Teaches a foot or more in length and is of considerable value as food.
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Gobius cauda lonoiseima acuminaia Gronow, Zoophyl., 82, No. 227, pI. 4, fig. 4, 1763, locality unknown.
Gobius oceanicus Pal hIS, SpiciJegia, VIII, 4, 1769,aftcr Gronow; Jordan & Evermann, I. c., 2230,1898.
Gobiu« lanceolalus Bloch, Fische Deutschlunds, II, 8, pl. 38, fig. 1, 1783, Martinique.
Gobius bacalaus Cnvicr & Valcnciennes, Hist. Nat. Poiss., XII, U9, 1837,Surinam, Cayenne, and Cuba.
Gobiondlus lamccololue, Poey, Fauna Puerto-Riquefta, 338, 1881; Stahl, I. c., 78 and 165, 1883.

~//7 •

FIG. 9J.-Gobius oceanicu8.

Genus 139. AWAOUS Steindachner.

297

Inner edge of shoulder-girdle with two or more conspicuous dermal flaps; preorbital region very
long; premaxillary and maxillary strong; lips thick; scales rather small, ctenoid, 40 to 80 in a longi
tudinal series; interorbital groove with a conspicuous median crest; otherwise essentially as in Gobius.
The species reach a large size and are confined to the fresh waters of the tropics of America and to the
Hawaiian Islands. Asiatic species of similar habit have much larger scales and seem to form a distinct
genus, Rhinoqobius Gill. The physiognomy in each is peculiar, the snout being long and convex.

ct. scales about 53,little crowded anteriorly, 21 before dorsal on nape; depth 5.66 in length; head 4; eyes placed high,
Interorbital area equal to diameter of eye; mouth horizontal; maxillary extending to middle of eye, 2.33 in
head, lower jaw more flat than in A. taiasica; tceth small, in narrow bands, those of outer row above enlarged,
some large teeth in band of lower jaw. D. VI-I, 12; A. I, 10. Uniform yellowish in spirits fiasru«

aa. Scales 60 to 70,crowded anteriorly, about 30 scales bcforc dorsal on nape; 21 scales between second dorsal and anal;
head broader than high; body compressed posteriorly, rather depressed anteriorly; greatest depth 5.25 in
length; head 3.25in length. Olivaceous; a series of irregular, roundish blotches along middle of side; narrow
dark streaks radlatlng from eye: a blackish streak running across upper margin of opercle and extending
obliquely across base of upper pectoral rays; belly white; dorsal and caudal morc or less distinctly barred with
wavy blackish lines. D. vI-11; A.11; scales about 65 taiasica, 251

aaa. Scales 76to 82,24 scales between second dorsal and anal; head as broad as high; depth of body 6.6 in length; head 4,
flat above, snout elongate, upper profile oblique; eye one-eighth of head, equaling interorbital area (in
adult); mouth horizontal; lower jaw included; maxillary reaching to below anterior margin of eye: teeth of
outer series enlarged; canine teeth none; scales ctenoid, those on nape and anterior part of body very small;
head naked; dorsal fins lower than body, none of the spines produced; caudal rounded, 71n length of body.
Yellowish ollve; back and sides reticulated with blackish; head, dorsal, caudal, and pectoral tins dotted with
blackish, the spots forming streaks on second dorsal; six cross-series of dots on caudal; an irregular small
blackish spot on upper part of root of pectoral. D. VI-11; A.11; scales about 80 · me;";CctnU8

251. Awaous taiasica (Lichtenstein). "Guavina",' "Saga" or "Zaga."

Head 3.5; depth 5.4 to 0; eye 5.5 to 0; snout 2.2 to 2.4; maxillary 2.4 to 2.9; mandible 2.4 to 3;
interorbital 0.5 to 8; preorbital 3.3 to 4; scales 00 to 71,-22; D. vI-B, longest spine about 2 in head,
longest ray 2; A. I, 10, longest ray 2 to 3 in head; pectoral 1.6; ventral 1.7; caudal 1.5. Body rather
slender, head heavy, somewhat depressed, tapering, its greatest width about 1.5 in its length; snout
long; mouth moderate, very broad, its width about 2.5 in head; maxillary reaching anterior border of
orbit; lips very heavy, upper with a broad flap; teeth of upper jaw in two series, those of anterior
Heries much enlarged and recurved; teeth of lower jaw in a narrow band, outer scarcely enlarged; .no teeth
on vomer Or palatines; isthmus very broad, gill-openings scarcely e~tendin~ forward; branchlOst~gals

4; gillrakers 3 +0, very short and soft; inner edge of shoulder-gIrdle WIth 2 or 3 short papillee,
Posterior half of body compressed, least width of caudal peduncle about half its least height. Sca~es
small, ctenoid, much reduced anteriorly, those on nape and in front of dorsal embedded and c~c~Old,
about 30 series between dorsal and occiput; head naked; breast scaled. Fins rather large; origin of
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spinous dorsal about midway between tip of snout and middle of soft dorsal; space between dorsals
scarcely half orbit; dorsal and anal rays, when depressed, not roaching base of caudal: pectoral long,
nearly reaching vent; ventral disk broad and free; caudal rounded.

Color, pale-olivaceous or yellowish, with a series of about 8 large black blotches along middle of
side; back and head blotched and vermiculated with dark; under parts pale; dorsals and caudal with
alternate bars of light and dark; pectoral dusky; ventrals and anal pale.

This goby reaches a length of a foot or more. It is extremely variable in form and coloration,
as is the case with most widely distributed fresh-water fishes. It is found in the fresh waters of the
West Indies and on both coasts of Mexico, south to Brazil; common in Cuba, in Sinaloa, and about
La Paz in Lower California, thence southward to Panama. It is also common in the fresh and
brackish waters of Porto Rico, specimens being obtained from the Bayamon River near Bayamon, the
Rio de Caguitas at Caguas, and from a brackish pool on Vieques Island just west of the town of
Isabel Segunda. It is of some value as food.

Amore gnaeu, Marcgrave, Hist, Brasll., 166, 1648, Brazil.
Gobius laiasica Lichtenstein, Berl. Abhandl., 273, 1822, Brazil; not Tniaeica of Marcgrave.
Gobius banana Cuvier & Valenciennes, Hist, Nut, Poiss., XII, 103, 1887, santo Domingo.
Gobtus martiniws Cuvicr &, Valenciennes, Hist. Nat. Poiss., XU, 105, 1837, Martinique.
Olumophorue bucculcntuB Poey, Memorias, n, 275, 1861; Cuba.
Rhinogobins contractus Poey, Mem. n, 424, 1861, Cuba: Poey, FllIlna Puerto-Riq., 338, 1881; Stahl, 1. 1'.,78 and iU5, 1883.
Gobius dolichocepliaius Cope, Traus. Amer. Ph i los. Soc. Ph iln, 1869,403, neur Or lzubu, Mexico.
Euclcnogobiuslalus O'Bhaughnessy, Ann. Mag, Nat. Hist., series 4, XV, 1875, 146, Buhin.
...twaous tataeiea, Jordan & Evcrmann, 1. e., 2236, 1898.

FIG. 92,-Bollmannia boqueronensts,

Genus 140. BOLLMANNIA Jordan.

This genus differs from Lepidoqobius in having no fleshy processes on inner edge of shoulder
girdle, the interorbital area of skull narrower and without trace of median keel, and in the very large
ctenoid scales. From CJobius proper it is distinguished by the presence of 7 dorsal spilles and by the
presence of large scales on cheek. The genus Bollmunnui has now five known species, R. chlannjdes, B.
oeellata, B. macropoma, B. stigmalura, and B. boqueronensis. The first of these was described in 1889
by Dr. Jordan from the west mast of Columbia and the next three by Dr. Gilbert ill 1891 from the
Gulf of California. Not until the last specie» was obtained by us off Porto Rico was the genus known
to have any representative in the Atlantic, All the species are found only at considerable depths, and
do not inhabit shoal water, as is the ease with most other gobies.

252. Bollmannia boqueronensis Evermann '& Marsh.

Head 4; depth 5.5; eye 8.5; snout 4.4; maxillary 2.2; mandible 2.5; interorbital width 3 in eye;
preorbital 6; scales 27,-8; D. vIl-13, the longest spine 1.5 in head, the longest ray 1.2; A. 12, the
longest ray 1.25 in head; pectoral 0.75; ventrals 1.1; caudal 004. ' Body long, slender, tapering; head
short; snout blunt; mouth large, oblique; jaws subequal, maxillary reaching posterior border of pupil;
~stlllnus.narrow, gill-openings reaching. forward to below preopercle; eyes large, high, close together,
interorbital very narrow and without median keel; IlO fleshy process on inner edge of shoulder-girdle:
teeth on jaws in narrow llands, those of outer series somewhat enlarged; opercle short, about 3 ill
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head. Fins moderate; origin of spinous dorsal slightly behind base of pectoral, its spines 7 in number,
not filamentous; interspace between dorsals less than diameter of eve; soft rays of dorsal and anal
reaching, when depressed, beyond base of caudal; caudal long and 'pointed, as in Gobius oceanicus;
pectoral pointed, reaching beyond origin of anal; ventral disk moderate.' free from belly, longest rays
barely reaching origin of anal. Scales very large, weakly ctenoid; nape, cheeks, and breast scaled,
scales somewhat smaller than on body, about 9 scales before dorsal.

Color, pale-olivaceous or straw-color, back and upper part of head with profuse fine dark punc
tulations: under parts pale, breast somewhat dusky; dorsal fins barred with white and dark, a large jet
black ocellus on posterior part of spinous dorsal; other flus pale, ventral disk somewhat dusky in front.

Known only from the type and four cotypes dredged by the Fish Hawk at station 6074, off Puerto
Real, in 8.5 fathoms, January 25, 1899. It reaches a length of 2.75 inches. Type No. 49366, U.S. N, M.

Named from Ensenada del Boqueron, in which the type was obtained.

Bolimaunu: boqueroneusie Evermann & Marsh, Rept. U. S. F. C. 1899 (Dec. 19), 356, Ensenada del Boqueron, Porto Rico.

Genus 141. MICROGO:BIUS Poey,

Dorsal spines 7 or 8; scales very small, cycloid or weakly ctenoid, body scaled anteriorly as well
as posteriorly, head naked, nape, belly and breast usually so, Inner edge of shoulder-girdle without
fleshy processes; body more or less compressed; mouth large, very oblique; lower jaw conspicuous,
teeth strong; interorbital groove with or without a median ridge. Vertebne 11 -+ 15 or 16.

a. seaios about 42. Body elongate, moderately compressed, depth 4 to 5 in Icngth; head long and largo, rather sharp
in profilc, 3 to 3. 5 in body; eye longer (han snout, 4 in head: mouth large, very oblique, lower jlt w strongly
projecting; maxtuary 1. 5 to 2. 5ln head, extending to opposite middle of eye, or mnch beyond front of orbit;
teeth in few series, thc outcr very long and slender, curved, the lower longest, none cuniue-Ilkc: scales small,
some of them with short, thick teeth, those of anterior part of body not well developed; dorsal spines more or
less filamentous, third and fourth or fourth and fifth sometimes with long fllaments: caudal pointed, about HS
long HS head. Grayish-olive, with rather sharply defined markings of darker brown overlaid with orange in
life; hond with a pale-bluish or gilt stripe from maxillary backward across suborbltul region to upper edge of
gill·opening; another pale gilt streak from snout along lower part of eye, another fr0111 angle of mouth upward
and backward; rest of head dark; opercle with an oblique, blackish bllr; top of head and nape with dark
marbling surrounded by paler retlculattons; back with a series of black cross- blotches mostly separated on
median line; 2 narrower dark verticnl bars behind pectoral; middle line 01side posteriorly with longitudinally
oblong black blotches; besides these, numerous other blotches not regulnrly urrnnged; first dorsal with 2 or 3
oblique black bands; second dorsul pale, with about 4 series of black dots; caudal spotted with black; pectoml
yellowish; ventral black, its center yellowish (male); anal pale. D. Vll-I5; A.16 or 17 gu/osus

aa. Scales 50 to 55.
b. Scales 50,-14, cycloid; D. VII-I5; body sonrcely compressed _ eUlcpis

bb. Scales 55,-12, strongly ctenoid; D. v11-17; body greatly compressed , ?neeki,253
aaa. SCldes U5 or more.

c. Caudul fin more than one-third (two-flf'ths) length of body. Scales very small. cycloid, deciduous, Body elongate,
much compressed, highest in front of vontrals, tapering regulllrl)' to very narrow, short caudal peduncle;
grentest depth 4.75 in length; head 3.5. Heud compressed, much higher than wide; snout very short, acute,
preorbitrtl not ItSwide us pupil; mouth terminal, very wide and oblrquej.juws equal; maxillary reaehingvertical
from middle of orbit, 2 in head. Outer series of teeth enlarged. Eye 3 in .hcad. 'Dorsllis closely contiguous;
spines very slender, fifth slightly produced and fllnmentous: pectoral Its long us head, Head and bod)'
translncent, overlaid by brilliant green Juster, formed by minute, close-set green points; 3 conspicuous
translueont bars wider than Interspaeea, crossing body close behind head; head with 2 brilliant narrow blue
and green lines running obliquely HCroSS cheek below eye: dorsal whitish, with 2 or 3 lengthwise series of
large reddish-brown spots; spinous dorsal blackish at base, upper caudal rays marked with red, lower portion
of eundal and most of unnl fin blucktsh, anal whitish Itt base, antertor rays tipped with white. In spirits,
body dusted with dark points; 211ght crossbars toward head; Jower part of caudal aud anal black, D. vII-I6;
A. 15 thala.sinus

CC. Caudal fin less than one-third length of body. Scales small, cycloid, embedded. Body very much compressed,
more or Iess elongate, greatest depth at ventrals 4 (female) to 6.5 (male) in length; head 3.5 to 4. Head much
compressed, much deeper than wide. Snout very short, acute, anterior profile not decurvod, not steep;
preorbital'not us wide as pupil; mouth very large, very oblique or almost vertical; maxiflary ?xtending to
below pupil, 2 in houd (in mille), 2.25 (in Iemule), Lower [aw projecting, teeth of outer scnes enlarged,
recurved, E)'e 3.25 to 4 in head. Dorsals contiguous, spines ver)' fine, produced in filllments, third highest, a
little longer than head; second dorsal uud anal high. Head and nape naked. In the female tile depth .is
greater, mouth less oblique, smaller: profile from spinous dorsal oblique. First dorsal spine highest, 3.33.III
length. Verrtruls much shorter than in males. Dark gray; female with a short bright-blue bar bordered by blackish
above pectoflll; Il blotch of sky-blue und orange below eye; fins dusky, ventrals pnle in female, du~ky III

males, Mules with body plain bluish-gray. D. VII-17 to 20; A. 18 to 21; scales G8 to 70 slglla/us



300 BULLETIN OF THE UNITED STATES FISH COMMISSION.

253. Microgobius meeki Evermann & Marsh.

Head 3.75; depth 6; eye 3.5; snout5.5; interorbital 7; preorbital7; maxillary 2; mandible 1.5; scales
55,-12; D. vII-17; A. 16. Body slender, greatly compressed, tapering regularly from pectorals to caudal;
head moderately heavy, interorbital space very narrow; eye large, high; mouth large, oblique; max
illary reaching posterior border of orbit; lower jaw projecting; teeth in bands in each jaw, outer series
greatly enlarged and strongly recurved, those of lower jaw largest; isthmus rather narrow, gill-openings
continuing forward; body densely scaled, scales strongly ctenoid, those anteriorly somewhat reduced;
nape, breast, and entire head naked; origin of spinous dorsal from snout 3.5 in length; dorsals very
close together; spines of first dorsal filamentous, exceeding head in length; soft dorsal and anal long,
their bases about equal, about 2.5 in body, their last rays reaching past base of caudal when depressed;
caudal pointed, its longest rays about equal to head; pectoral about equal to head, reaching origin of
anal; ventrals united, almost reaching origin of anal.

Color, light-olivaceous, dusted over uniformly with fine dark punetulations; large. dark shoulder
spot between base of pectoral and origin of spinous dorsal; a few indistinct dark areas on side of head;
lower jaw dark at tip; an obscure dark blotch at base of caudal; fins all rather pale except ventrals,
which are dark, perhaps bluish in life; caudal somewhat dusky; anal dark-edged.

This species seems related to M. eulepis Eigenmann & Eigenmann, described from Fortress Monroe,
Va., but differs in the smaller and strongly ctenoid scales, greatly compressed body, and in coloration.
It is described from a single specimen, 1.5 inches in length (No. 49367, U. S. N. M.), collected at Fish
Hawk station 6087, in 15.25 fathoms, between Culebra and Vieques islands.

Mierogobius meeki Evermann & Marsh, Rept. U. S. F. C. 1899 (Dec. 19) , 356, between Vleques and Culebra Islands, east of
Porto Rico.

").,"

FIr;. 9?J.-JticrogobiuB mceki.

Genus 142. GOBIOIDES Lacepede, Barretos.

Body greatly elongate, compressed behind, scales very minute; head small; eyes very small;
mouth large, oblique, lower jaw projecting; gill-openings moderate. Teeth in a band, those in outer
series being very strong. Dorsal rays v to VII, 16 to 23; anal rays 17 to 23. Dorsal fin low, continuous,
spines similar to soft rays, but more widely separated; soft dorsal and anal joined to base of caudal;
ventrals 45, united in Ii disk which is formed much as in Gobius. No air-bladder; no pseudobranchioo.
From 'J:<errioides (=A mblllopus) the genus Gobioides is distinguished by the absence of barbels, the
presence of scales, and by the much smaller number of rays in its vertical fins.

Found in the brackish waters of the Tropics, reaching a considerable size.

254. Gobioides broussonnetii Lacepede. Barreto .

. Head 5.25 (young) to 7 (adult); caudal 3.5 to [>; eye small but evident, 7 to 10 in head; inter
orbital space 1 to 1.66 diameter of eye; D. VIl, 16; A. I, 16. Body elongate, mouth oblique, maxillary
extending beyond eye; teeth in bands, outer series enlarged, shorter, and closer set than in (Iobioides
peruanusj scales twice as large as in G. peruanus, those on anterior part of body not imbricated, much
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smaller than those on posterior part, which are elongate-oval in form. Violet bars extending down
ward and forward on upper part of body; sometimes a violet spot with a lighter or darker dot at end
of bars; head marbled or spotted with dark violet or brown. (Steindachner.)

West Indies to Brazil; common southward, ascending rivers; once taken near New Orleans
(Bean & Bean). Not seen by us in Porto Rico, but recorded from that island by Professor Poey.
Length 20 inches or more.

Oobioides broussonnctii Lacepede, Hist. Nat. Poiss., II, 580, 1798,probably from Surinam, "given by Holland to France ";
.Jordan & Evermann, I. c.•2263,1898.

Arnblyop"s brasiliensis Bloch & Schneider, Syst. Ichth., 69,1801,Brazil; on drawing made by Prince Maurice.
Gobius oblong"s Bloch & Schneider. Syst. Iehth., 548,1801; based on Laeepede,
Gobioides barreto Poey, Memorias, II. 282,1861,Cuba; Poey, Fauna Puerto-Riqueiia, 338,1881.
Arnblyopus rnexican"s O'Shaughnessy, Ann. Mag. Nat. Hist., series IV, vol. XV, 1875,147,Mexico.

Family LXVII. ECHENEIDIDiE. The Remoras.

Body fusiform, elongate, covered with minute, cycloid scales. Mouth wide, with villiform teeth
on jaws, vomer, palatines, and usually on tongue. Premaxillaries not protractile. Lower jaw pro
jecting beyond upper. Spinous dorsal modified into a sucking disk, which is placed on top of head
and neck and is composed of a double series of transverse, movable, cartilaginous plates, serrated on
their posterior or free edges. By means of this disk these fishes attach themselves to other fishes or
to floating objects and are carried for great distances in the sea. Opercles unarmed. Pectoral fins placed
high; ventral fins present, thoracic and close together. T, 5; dorsal and anal fins long, without spines,
opposite each other; caudal fin emarginate or rounded. Branchiostegals 7. Gills 4, slit behind fourth;
gillrakers short; gill-membranes not united, free from isthmus. Pseudobranchise obsolete. Several
pyloric appendages. No air-bladder. No finlets. No caudal keel. Vertebras more than 10+14.

This family embraces about 4 genera and 10 species, found in all seas, all having a very wide
range. The species of this group are apparently descended from a fossil genus, Opisthomuzon.

a. Bod)' very slender, vertebrre 14+16 = 30; ventrals nurrowlv ndnate to abdomen: lower jaw produced In a flap:
pectoral acute. with flexible rays.

b. Laminre 10 only .. _ '" PHTHEIRICHTHYS
bb. Laminro20 to 28 _ _ ECHENEIS.143
aa. Body rather robust, vortebrre 12 +15 = 27; ventrals broudlv udnate to abdomen; lower jaw not produced; pecto-

rals rounded.
c. Laminre 24 to 27....... _. . . . . . . . . . . .. .. . .. . . . .. .. . . . .. .. . .. . . . . . .. .. . . . . .. . . . .. .. . .. .. . . . .. . . .. . . . . .. . . . ... RE~IILEGIA

cc. Laminre 16 to 20.
d. Pectoral rays soft and flexible....... __ _ REMORA

dd. Pectoral rays stiff and ossified _ _. .. .. . . .. . .. . .• •. . .. RHOMBOCHIRUS

Genus 143. ECHENEIS (Artedi) Linnoous.

Body comparatively elongate, vertebras 14 + 16=30; disk long, of 20 to 28laminoo; pectoral pointed,
its rays soft and flexible; soft dorsal and anal long, of 30 to 41 rays each; caudal lunate in adult, convex
in young.

Species of wide distribution, attaching themselves mainly to sea turtles and large fishes.

a. Disk of 22 to 26 Iamtnre (rarely 21 or 28), its length less thun one-fourth body na""rales,?5,';
aa. Disk of 20 or 21 laminrs, Its length more than one-fourth body ...........•.......................... ·· nauorateouies

255. Echeneis naucrates Linrneus. Shark-sucker; Pega; Pegador; Suckinq-fish:

Head 5.25; depth 11 to 12; D. XXII to XXVllI (rarely XXI), 32 to 41; A. 31 to 38. Breadth betwe~n

pectorals 7.5; disk 4 to 5 in body; eye 5 in head; snout 2.33; maxillary 3; from angle of mouth to tip
of lower jaw 2.66; pectoral 1.4;' ventrals 1.5; middle caudal rays 1.4; highest anal ray 2; highest dorsal
ray 2.33; width of disk 2.5 in its length; base of dorsal 2.5, anal 2.5, in body. Body elongate, subterete,
slender; lower jaw strongly projecting, the tip flexible; maxillary reaching nostril; teeth uniform in
adult, young with series of small slender teeth in advance of others; gillrakers short and slender,
about equal to pupil; vertical' fins low; anal rays higher than dorsal anteriorly; pectoral reaching
very slightly past tips of ventrals; origin of ventral spine under middle of pectoral base; inner rays of
ventral fins narrowly aclnate to abdomen; dorsal and anal commencing and ending opposite each other;
caudal with middle rays produced in young, the fin becoming ernarginate or lunate with age.
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Oolor brownish; bellv dark like back as usual in this family; side with a broad stripe of darker,
edged with whitish, extending tl;rough ey~ to snout; caudal hla~k, its outer angles whitish; pectoral
and ventrals black, sometimes bordered with pale; dorsal and anal broadly edged with white anteriorly;
adult nearly uniform dark-brown, not paler below.

Widely distributed in the warm seas; common north to Cape Cod and occasionally to San
Francisco, attaching itself to turtles and to large fishes. Very common in the Tropics, being found
attached to sharks, groupers, or any other large fish, without regard to species. Few large sharks at
Key West are without them. They are often caught with hook and line from the wharf, where they
frequently forsake their host to take the bait. Lutken's remark that only Remora remora has been
recorded from sharks is no longer true. Several writers have recognized 2 species of Echeneis proper
naucrates with 22 to 26 laminre the disk 4 to 5 in bodv. and naucrateoides (=albicauda= holbrooki=
lineatus),' in which the disk is longer, 8.li to 4 in body, 1JUt' composed of fewer, 20 or 21, lamime. The
latter form is rather common on our coast, the specimens from Key 'Vest above mentioned having 21.

Not obtained by us in Porto Rico, but recorded from that island by Professor Poeyand Dr. Stahl.

Echcncis ncucraics (misprint for naucratcs) Linnaeus, Syst. Nat., cd. X, 261, 1758, H in Pelage IndicoJ'
Echenct» albiciuuia Mitchill, Amer, Monthly Mag., II, 1817,2'14, New York.
Eclumcis lunata Bancroft, Proc, Comm. Zool. Soc., I, 134. •
Echcneis australis Griffith, Cuvier Anim. Kingdom, 504, 1837.
? ECheneis viitata Lowe, I'roc. Zool. Soc. Loud, 1839, 89, Madciru.
Leptechencis naucratcs, Poey, Fauna Puerto-Riquefia, a33, 1881; Stahl, I. c., HO nTHIHi6, 1883.
Echencis nancrates, Jordan & Evermann, I. e., 2269, 1898.

}'"'IG. fJ!.-EclwllciR 1UlllCratc8.

Family LXVIII. MALACANTHID£. The B1anquillos.

Body more or less elongate, fusiform or compressed. Head subconical, anterior profile usually
convex; suborbital without bony stay; bones not greatly developed; cranial bones not cavernous;
opercular bones mostly unarmed. Mouth rather terminal, little oblique; teeth rather strong; no teeth
on vomer or palatines; premaxillary usually with a blunt posterior canine, somewhat as in the Labridsc;
premaxillaries protractile; maxillary withoutsupplemental bone, not. slipping under edge of preorbital.
Gills 4, a Iong slit behind fourth; pseudobranchire well developed; gill-membranes separate, or more
or less unit.ed, often adherent to isthmus; lower pharyngeals separate. Scales small, etenoid; lateral
line present, complete, more or less concurrent with back; dorsal fin long and low, usually continuous,
spinous portion always much less developed than soft. portion, hut never obsolete: anal fin very long,
its spines feeble and few; caudal fin forked; tail diphycercal: ventrals thoracic or subjugular, 1, 5,
close t.ogether; pectoral fin not very broad, rays all branched; vertebra; in normal or slightly increased
number (24 to 80). Pyloric cseca few or none.

Fishes of temperate and tropical seas, some of them reaching a large size. Genera about 6; species
about 8 to 10, mostly American. The relationships of the family are obscure, and it may be that the
genera here associated are not really closely allied.

MALACANTHlNJE:
a. Vertebra, 24; peropercle entire.
b. Solt dorsal and anal extremely long, each with more than 40 rays; form slender; scales very small •• MAI,ACANTHUS

aa. Vertebrro more than 24; preoperele more or less serrate.
CAULOl,ATILIN..B1

c. Soft dorsal and anal moderate, each with 22 to 27 soft rays; preoperele serrate; scales rather small; form robust.
d. Upper jaw with posterior canines; dorsal spines graduated. .. _.... _... _..... _. _. .. , CAUI,OLATILUS, 144

LATILINJE:
cc. Soft dorsal and anal short, each of 13 to 15 soft rays; preopercle dentiCUlate; scales small: form robust,
e. Nape with a large adipose appendage: a fleshy prolongation on each side of labial fold, extending forward behind

angle of month _ LOPHOLATILUB
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Genus 144. CAULOLATILUS Gill .. Blanquiflos,

303

Body elongate, subfusiform, not strongly compressed, heavy forward, tapering to a rather slender
caudal peduncle; profile of head strongly arched; mouth moderate, little oblique, jaws nearly equal;
lips thick; maxillary narrow, not slipping under preorbital ; teeth in villiform bands, preceded by a
row of stronger acute teeth; posterior teeth in each jaw canine-like, directed forward; posterior canines
of upper jaw largest; no teeth on vomer or palatines; preopercle pectinate, teeth nearly even; opercle
with a blunt, flat spine; eyes large, lateral; gill-membranes slightly connected, forming a fold across
isthmus, with which they are narrowly joined; branchiostegals 6; gillrakers short and stout; nostrils
double, round, close together; scales small, firm, ctenoid; lateral line continuous, concurrenf with the
back; dorsal with 7 to 9 slender, pointed, graduated spines and 22 to 27 soft rays; anal similar to soft
dorsal, with 1 or 2 small spines and inore than 20 soft rays; caudal fin forked: ventral fins thoracic;
no adipose appendage at nape; vertebrre 12 + 15 = 27.

Large fishes of the warm seas of America; valued as food.

n, Scales small, about 125 Inluteral Hne, about 50 in u transverse series.
b. Eye small, 6 in head; depth 3.5 in body; scales 13-12(}-35 __ _ _ microps

aa. Scales larger, about 10-108-25 _ _ cya1lops, 256

256. Caulolatilus cyanops Poey. Blanquillo; Tremba.

Head 4 in total length: D. VII, 24; A. I, 22 (scales 10-108-25. Bean), Profile convex before
eye, not ascending to nape: no scales on fins; soft rays little divided: caudal slightly lunate; the
first caudal vertebra spoon-like, its cavity receiving air-bladder; vertebrre 12 + 15; no pyloric ceeca:
stomach short; air-bladder large. .

Color greenish above, a faint, broad, interrupted brown band above lateral line; some small
brown spots above and below it; region below eye clear blue, not very different from color of belly;
soft dorsal brown, paler at its base, edged with orange; spinous dorsal orange. (Poey.)

The blanquillo is related to the tile-fish, and is known only from the coasts of Cuba and Porto
Rico, though it-may be identical with C. chrpeop«; described from the coast of Brazil. It was not
obtained by us in Porto Rico, but has been recorded from that island by Poeyand Stahl.

'When nt Nassau, en route to Porto Rico, \H caught with hook and line 2 fine examples of Mola
canthus plumieri (Bloch), another relative of the tile-fish. This species is called" sand-fish" at Nassau,
and its occurrence about Porto Rico may be confidently expected.

Caulolatilu« cyanops Poey, Repertorio, T, 312, 180i, Cuba; I'oey, Fauna Puerto-Riqueiia, 334, 1881; Stahl, I. c., 78 and 164,
1883; Jordan & Evermunn, I. c. 2278, 18\l8.

Family LXIX. DACTYLOSCOPIDJE. The Sand Star-gazers.

Body oblong, low, compressed posteriorly, covered WWI moderate, 'cycloid, imbricated scales;
lateral line complete, anteriorly running alongside of back, posteriorly median: head oblong, nearly
plane above: eyes small, superior, well forward: suborbital bones enlarged, but without bony stay
connecting with preopercle: nostrils double; opercles fringed; mouth nearly vertical; premaxillaries
protractile, not forming entire edge of upper jaw: Iips fringed as in Uranoscopidu: gill-openings very
broad, membranes separated and free from isthmus, pseudobranchire present or obsolete. Dorsal fin
very long, continuous or divided, several of anterior rays spinous; ana] very long, commencing close
behind vent, which is near breast; caudal diphycercal, free from dorsal and anal; pectoral variable,
base broad and procurrent: ventrals jugular, I, ::l: vertebrte more than 10+ 14; pyloric cmca none.

Small fishes living on sandy shores of tropical America, comprising 4 genera and about 10 species.
The family is nearly related to the Uronoscopidrc, of which group it seems to be a reduced or degenerate
branch. Its relation with the Asiatic family Leptoscopidic are most intimate, the incomplete ventrals
and simple pectoral rays of Doauloscopid» being thechief distinctive features.
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Genus 145. DACTYLOSCOPUS Gill.

Body moderately elongate, covered with rather large, cycloid scales: head cuboid, oblong, and
nearly flat above; eyes small; interorbital space broad; mouth nearly vertical; lower jaw not dilated
beneath nor emarginate in front, without barbels; no intralabial filament; teeth villiform, on jaws
only; pseudobranchim very small or obsolete. Dorsal commencing at nape, with 6 to 12 slender
spines, soft rays numerous; anal inserted behind dorsal; ventral rays, I, 3.

u. Dorsal rays x to XII, 22 to 31;u.nul rays fewer than 3.5.
b. Soft dorsal with 28 to 31 soft rays; anal with 32 or 33: scales about 45.
c. Body rather slender, depth nbout 6 in length (7 with eaudal ): opercular fringe of 15 filaments ..... tridigitatIl8,257

cc. Body rather stout, depth 5.25 in length (6 in total with caudal); opercular fringe of 18 filaments. .
d. Back not barred; head blotched and dotted __ poeyt

257. Dactyloscopus tridigitatus Gill.

Head 5 (in total) with caudal; depth 7; D. XII, 28; A. II, 32; P. 13; V. I, 3; scales 11+4 + 30 = 45.
Body slender, much compressed posteriorly; opercular fringe of 15 separate filaments ." Origin of dorsal
fin over lower angle of base of pectorals, or immediately before margin of operculum, its distance from
snout to dorsal 5 in total length of body. Pseudobranchire very small (overlooked by Dr. Gill, but
evident in living specimens).

In life, pale sand-color above, lower part whitish; above 12 narrow crossbands of whitish on the
back, not extending down far on the side; head mottled above; fins all pale.

This species of star-gazer is found in the West Indies and the Barbados and north to southern
Florida. It has been taken at Key West and Cape Florida, and a single example, 3 inches long, was
seined by us in Ensenada del Boqueron, Porto Rico. It does not reach a length of more than a few
inches, and is a shallow-water fish, frequenting the coral sands near shore, in which it is wont to bury
itself, leaving only its eyes and mouth exposed, after the fashion of the flounders.

Dacbtloscopus tridigitatll,' Gill, Proc. Ac. Nat. Sci. Plrila. 1859,132, Barbados; Jordan & Evcrmann, 1. c., 2301, 1898.

Family LXX. GOBIESOCIDlE. Cling-fishes.

Body rather elongate, tadpole-shaped, broad and depressed in front, covered by smooth, naked
skin; mouth moderate; upper jaw protractile; teeth usually rather strong, anterior conical or incisor
like; posterior canines sometimes present; suborbital ring wanting; no bony stay from suborbital
across the cheek; opercle reduced to a spine-like projection concealed in skin, behind angle of large
preopercle, this spine sometimes obsolete; pseudobranchioo small or wanting, the gills 3 or 2.5; gill
membranes broadly united, free or united to isthmus; dorsal fin on posterior part of body, opposite to
anal and similar to it, both fins without spines; ventral fins wide apart, each with 1 concealed spine
and 4 or 5 soft rays. Between and behind ventrals is a large sucking-disk, the ventrals usually forming
part of it. This sucking-disk, which is wholly different in structure from that of Oyclopte1'U8 and
Liparis, is thus described by Dr. Gunther:

"The whole disk is exceedingly large, subcircular, longer than broad, its length being (often)
one-third of the whole length of the fish. The central portion is formed merely by skin, which is
separated from the pelvic or pubic bones by several layers of muscles. The peripheric portion is
divided into an anterior and posterior part by a deep notch behind the ventrals. The anterior
peripheric portion is formed by the ventral rays, the membrane between them, and a broad fringe
which extends anteriorly from one ventral to the other. This fringe is a fold of the skin containing on
one side the rudimentary ventral spine, but no cartilage. The posterior peripheric portion is suspended
on each side on the coracoid, the upper bone of which is exceedingly broad, becoming a free, movable
plate behind the pectoral. The lower bone of the coracoid is of triangular form, and supports a very
broad fold of the skin, extending from one side to the other and containing a cartilage which runs through
the whole of that fold. Fine processes of the cartilage are continued into the soft striated margin, in
which the disk terminates posteriorly. The face of the disk is coated with a thick epidermis, like the
sole of the foot in higher animals. The epidermis is divided into many polygonal plates. There are
no such plates between the roots of the ventral fins." (Gunther, Cat., III, 495.)

No air-bladder; intestines short; pyloric cseca few or none; skeleton firm; vertebrse 13 to 14 +13
to 22 = 26 to 36.
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Carnivorous fishes of small size and of no value as food, chiefly of the warm seas, usually living
among loose stones between tide marks and clinging to them firmly by means of the adhesive disk.
'I'heir relations are obscure, but they are probably descended from allies or ancestors of the Cottidre
or the Botrachoididse. Genera about 15; species 50. The principal genus is Gobiesox.

Genus 146. GOBIESOX LacepMe.

Body anteriorly very broad and depressed, posteriorly slender, covered with tough, smooth skin;
operele with a strong spine; head large, rounded in front; mouth terminal, crescent-shaped; lower jaw
with a series of strong incisors in front, their edges rounded or truncate; upper jaw with a series of
strong teeth, behind which are sometimes smaller teeth; no teeth on vomer or palatines; gills 3; gill
m.embranes broadly united under throat, not attached to isthmus; sucking disk large, posterior portion
without anterior free margin. Dorsal and anal moderate, dorsal rays 6 to 12, anal rays 6 to 10.
Vertebras about 26, as far as known.

Species numerous, all American; mostly tropical, clinging to rocks near the shore.
Jordan & .Evermann recognize 18 species of this genus in American waters; 5 of these are known

only from our Pacific coast and the remaining 13 are all known only from the West Indies and the
South Atlantic and Gulf coasts, though but one species has as yet been found in Porto Rico.

a. Dorsal fin moderate or short, its rays 6 to II.
GOBIESOX:

b. Upper teeth in more than 1 series (chnracter not verified ina few species): head broad.
c. Coloration in life chiefly olivaceous, with little red, sometimes banded with darker or paler.
d. Dorsal rays 12; anul rays 7 _ _ " '" Uyl'htllS

dd. Dorsal raj'S 11: anal rays 6; fins black· _ _ _ 1tlUl'i]/innis
ddd. Dorsal rays 9 or 10; anal rays 6 cephaills

dddd. Dorsal rays 8; anal rays 6 .. . .. .. . .. . . • . .. tudes, 258
dd<ldd. Dorsal rays 11: anal rays 10 _ strumoslls

Ilddddq. Dorsal rays 10: anal rays 8 _ 'Virgatuills
cc. Coloration in life chiefly bright-red, or else with red spots or bands, color not fading in spirits.
c. Color uniform red, unspotted, color not fading in spirits: dorsal rays 6 to 8; anal rays 6.
j. Lower jnw with short incisors on each Bide, followed by eanines 1IwcrophthalmuB

:If. Lower jaw with 2 horizontal incisors on each side, third horizontal tooth not incisor-like: no distinct canines.
cerasinu»

SrCYASJ..:.:S:

bb.' Upper teeth in n single series (character not verified ill some species): dorsal and uuul short.
II. Color chiefly red.
h. Body with dark crossbuuds lind with spots of clear blue; body ruther slender. D. 6 or 7; A. 6..•... rllbiginOb~<B

hh. Body plain, light red; form rather slender carnellS
Ug. Color ollvaceous or brownish, not red.

i, Dorsal rays 9; anal rays 6.
j. Color ollvaccous, without bauds tueres
jj. Color greenish, with 3 dnrk erossbauds 11Ild JIlllUY dots .. _.. _ _ _ _ l'unclulalus
-ii. Dorsal rays 7: anal rays 7; body with dark erossbands jascialus

258. Gobiesox tudes Richardson.

Head 2.5; depth 4.66; width of head 2.5; D. 8; A. 6 in plate (5 in description, the first short
ray apparently not countcd by Richardson). Head very broad, as broad as long, abruptly truncate
anteriorly; mouth large, maxillary reaching front of eye; lower jaw included; tecth entire; eye large,
4.75 in head, a little more than half interorbital width, 1.5 in snout. Distance from front of dorsal
to caudal about equal to length of head; insertion of dorsal before vent; anal behind dorsal and much
shorter than it; pectoral short.

This is a very little known species, which reaches a length of 5 inches. The type locality is not
certainly known, but it has been supposed to be China. It is, however, certainly not Chinese, and is
now shown to be West Indian. A single specimen, 1.25 inches long, collected on the reef at Culebra
Island February 9, agrees very well with the above description by Richardson. There are but 8 dorsal
and 6 anal rays. The color is uniform pale-yellowish, with a slight tinge of rosy on middle of back;
tins all pale; eye very large, about 3 in head, much larger than in specimens of G. s!r'umo.SUIf of same
size, and the interorbital width is decidedly narrower. It seems to be a good species, distinct from
G. cephalu» and G. nigripinniB.

GObieBO:C U"lcs Rlehardson, Voy. Sulphur, Fish., loa, pI. .16, figs. 1-3, 18'15, habitat unknown: supposed to be Chillft;
Jordan & Evermaun, 1. c., 2333, 1898.

F. C. B. 1900-:':9



306 BULLETIN OF THE UNITED STATES FISH COMMISSION.

Family LXXI. BLENNIID£. The Blennies.

.Body oblong or elongate, naked or covered with moderate or small scales which are ctenoid or
cycloid; lateral line variously developed, often wanting, often duplicated; mouth large or small, teeth
various; gill-membranes free from isthmus or more or less attached to it; pseudobranchire present;
ventrals jugular or subthoracic, of 1 spine and 1 to 3 soft rays, often wanting; dorsal fin or spines
anteriorly, with or without soft rays; anal fin long, similar to the soft dorsal; caudal well developed.
Vertebrro in moderate or large number, 30 to 80.

Carnivorous fishes of moderate or small size, mostly living near shore in tropical and temperate
or arctic seas; most of them are carnivorous, the Clininrr, so far as known, ovoviviparous, the others
mostly oviparous. Genera about 80; species about 400; chiefly of rock pools and algro; some species
in the lakes of Italy. Of the 57 genera of this family recognized as American about 17 are found on
our South Atlantic coast, and species of each may at any time be discovered in Porto Rican waters.
At present, however, only 7 of these 17 genera are known to have Porto Rican species.

I. Tropical blennies, with vertebra; mostly in moderate number, usually fewer than 45; lateral line usually arched
high above pectoral, if present; dorsal fin usually with at least one soft ray, none in some species of Auchenop'
ierus and Auchenistius; anul spines little developed; ventral well developed, usually I, 3.

a. Body scaly.
CLININAl:

b. Lateral Iine present, arched nnteriorly over pectoml, becoming posteriorly median in position, or clse ohsolete;
species ovoviviparous,

c. Scales etenold, very rough, 33 to 40 In lateral linc; dorsal divided into 3 fins. All ocular cirrus prescnt.
Gll,LIAS,147

cc, Scales cycloid; dorsal fin not divided into 3 fins.
d. Dorsal with 6 to 20 soft rays.
c. Shoulder-girdlo without upturned hook on its Inner edge above. Mnxillnry normal, not greatly expanded.

Anterior part of lateral line normally formed; usually a comb of filaments at nape. Palatines without teeth;
scales moderate or small, 38 to 110in lateral line.

J. Teeth in jaws in ] row only; teeth usually on vomer, none on palatines; usually a comb of filaments at nape.
MALACOCTENUS, ]<IS

if. Teeth in jaws in more than] row, a band of vllllform teeth behind others; teeth on vomer, none on palatines.
Body oblong, depth 3.5 to 4.5 in length; a filament above eye .. _ LABRISOMUS,14t'

dtl, Dorsal with] short soft ray only; seales large; teeth in [aws in more than I series; teeth on vomer, none on palatines.
g. Dorsal fin mare or less deeply notched behind the third spine. First 3 dorsal spines stiff, wide set, not remote from

rest of fin behind dorsal notch; anal spines short; body more elongate, snout less acute .• AUCIIENOPTERUS, 150
gg. Dorsal fin continuous, not notched __ __ . PARACLINUS
bb. Lateral line nbsent. __ .. __ .. __ . __ __ _ __ .. __ .. AUCHENISTIUS, 151
au., Body scaleless: species oviparous, so Iar as known.

h. Teeth comb-shaped, in a single row in each jaw, behind which arc sometimes long cnnlnes; vomer and palatines
usually toothless; lnteral line usuully single, with a strong arch auteriorly; dorsal fin long, continuous, or
divided into 2 fins, anterior portion composed of spines, which arc stiff or flexible; anal fin long, usually with
I or 2 small spines; ventrals well developed, jugular, of 2 or 3 rays.

i. Teeth all fixed, attached to bone of [aw and not movable. Caudal fin rounded; teeth slender; gill-membranes not
reduced to a small slit.

j. Gill-membranes free from isthmus, or at least forming a distinct fold across it.
k, Jaws one or both with a posterior fang-like canine, much longer than anterior teeth _ __ . BI,ENNIUS

kk. Jaws without canines, teeth all equal, h __ .. _ _ __ •• SCARTELLA
jj. Gill-membranes broadly united to isthmus, gfl l-opcnings restricted to sides.
I. Jaws one or both with posterior fang-like canines. _ ,.,, __ llYPLEUItOCHIl,US

It. Jaws without posterior canines; teeth equal; three artieulutod ventral rays.
m. Mouth smull, mnxillary extending scarcely beyond front of eye; head deeurved in profilc llYPSOBLENNIlJS

111m. Mouth largo, maxillary extending beyond vertical from middle of eye; head rather pointed in profile.. CHASMODES
it. Teeth of front of jaws all movable, Implanted on skin of lips.
n. Vomer toothless. Jaws one or both with posterior fang-like canines.
o. Dorsal fin continuous RUPISCARTES

00. Dorsal fin divided _ __ _ ENTOMACRODUS
~';,. Vomer with a few teeth; posterior eanlnes small : __ SALAItlICHTHYS
II. Teeth unequal, not comb-like; body oblong or elongate, more or less eel-shaped, nuked, or rurely with rudlmentary

scales: sUprltO?Ular flap sometimes present. Gill-membranes united, frce from isthmus; dorsal tin very long,
sometlmes divIded.into 2 fins, formed of flexible spines, which often pass gradually into soft rays: anal fin long;
ve.ntml fi~IS thoracic .or subjugular, usuully not much, if any, before pectorals, composed of 2 soft rays each,
spine rudhnentary; caudal well developed, dorsal and unal usually more or less joined to it at base.

OPHrOBLENNIINA<~:

11· Jaws with few teeth; a cirrus above eye and one above nostril; body scaleless and not eel-shaped; dorsnl and anal
free from caudal; dorsal fin notched.

'I' Jaws each with 4 strong, hooked canines in front and a hooked posterior canlue below; caudal fill forked.
QPHIOBLENNlUi
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qq. Jaws each with 8 enlarged curved, conical teeth, not hooked, behind whtch is a single row of smaller ones; caudal
fin not forked CORALI.10ZETUS, 152

llJl. Jaws with numerous teeth, not lIS above; caudal fin not forked.
EllIBI•.f<;i\rAU11NJE:

r, Body not eol-shnped; dorsal and anal not joined to caudal: no scales: no cirri; no lateral Jine: ventrals before pee
torals; teeth on pulutines: caudal fin rounded. Dorsal fin very high, not notched, spines passing gradually
into soft rays; jaws long, sharp at tip EMBLEMARIA, 153

Genus 147. GILLIAS Evermann & Marsh.

Body short and stout, tapering rapidly from the short, broad head to the short, compressed caudal
peduncle; scales Iarge, rough-etenoid; lateral line complete, 01' nearly so, broken under last spines of
middle dorsal; a broad, double-pointed tentacle above eye; dorsal fin divided into 3 parts, first of 3
short spines, second of 11 longer spines, and third of 7 rays.

This genus is closely related to Enneanecies Jordan & Evermann, differing in the presence of the
orbital tentacle, the more complete development of the lateral line, and the larger scales.

Gillias Evermann & Marsh, Rept. U. S. l!'. C. 1899 (Dec. 19), 357 (jordani),

FIG. 95.-Gillias jordani.

269. Gillias jordani Evermann & Marsh.

Head 3.5; depth 4.3; eye 2.5; snout 3.5; maxillary 2.4; mandible 1.9; scales 2-33-3, 6 in
transverse series; D. III-XIl-7; A. II, 15; longest dorsal spine 1.8 in head, longest ray 1.6; longest anal
ray 2.3; pectoral 0.8; ventral 1.3; caudal 1.3. Body short and stout, tapering rapidly to the short,
compressed caudal peduncle; head short; snout short, blunt, concave in front of eyes; mouth small,
slightly oblique, jaws equal; eye large, high up, interorbital width very narrow; a broad bifid orbital
tentacle and a short nasal one; none on nape. Scales very large and rough-etenoid; opercles and entire
head rough; lateral line nearly complete, beginning immediately above base of pectoral at upper end
of gill-opening and extending parallel with back to posterior part of middle dorsal fin (or for 12 scales),
where there is a break, the line dropping down 3 scales, then continuing with one or two interruptions
to base of caudal; belly and breast sealed; dorsals 3, first of 3 short, flexible spines, close to the second,
which has 12 longer, rather stiffer, spines, separated from third by a space one-third diameter of ~ye;

anal long and low, the membranes deeply notched between the rays; pectoral of 15 rays, broad and
short, reaching posterior end of second dorsal; ventral of 2 slender rays.

Color in alcohol: Brown, body crossed by 4 broad blackish bars, one at origin of second dorsal,
one under last spines of same fin, the third between second and third dorsals, and the fourth under
third dorsal; an inky-black bar across caudal peduncle at base of caudal fin; head and under parts rusty;
fins all barred with light and dark; caudal with a narrow light bar at base, then a black one, then II

broader white one, followed by a much broader dark bar containing some white areas, the fin finally
tipped with white.

Known only from Porto Rico. Two specimens of this well-marked and interesting species were
obtained, the type, 1.5 inches long (No. 49368, U.S.N.M.), taken on the Cardona Light-honse Reef, at
Ponce, February 1, 1899, and another of about the same size taken at the same place thepreceding day,

G-iUia8jorda,,-i Evermann & Mursh.Rept, U. S. F. C.1899 (Dee.19), 357,Cardona Light-house Reef, Ponce, Porto Rico.
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Genus 148. MALACOCTENUS Gill.

This genus is very close to Labrisomus, differing in dentition, the teeth in the jaws being in.single
series; vomer with a few teeth or with none, and none on palatines. The dorsal fin has usually a notch
behind the fourth dorsal spine as well as at front of soft dorsal, hut in some species the notch is obscure.
Most of the species are not well known, and perhaps more than one genus is here included. About a
dozen species are recognized, only four of which are as yet known from Porto Rico, though several
others may occur there.

a. Nape without filamcnts.
b, Orbital filament present.
c. D. XXI, 8; spinous dorsal not notched, first TllYHshortest: Lolly clongute: snout pointed; Beales large, about 3H.

ocellaiu«

cc. D. xx, 12; spinous dorsal weakly notched; body rather robust ............................................... •'aTiu,
lili. Orbital filament wanting; dorsal rays XX" 11; spinons dorsal weakly notched: vontrnls long ",acroplts
aa. Napc with a single fllamen t: a tentacle above eye. •
d. D. XVIII, 9 lltgnliris

<l~~: ~: ~~~: ~i;s~:~~=s3~5': ~'.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.':: ::.':::::::.':::::::. c~:~~;.~: ;~~
aaa. Nape with a comb of slender filaments; spinous dorsal more or less notched, behind fourth or fifth spine.

e. Orbital filament present. D. XVII' to xx, 10 to 12; vomer with teeth,
f. Seales 43 or 44.
g. Highest soft ray of dorsal 1.5 to 1.9 in head; dorsal without oeelli.
It. A. II, 17; first 3 dorsal spines wider apart than the others, the first longest; anal edged with dark flilli

hh, A. II, 19; first 3 dorsal spines not wider apart than tho others, the seeond longcr than the first; anal not edged with
dark , pucrtoricensis, 262

fl!!. Soft rays of dorsal 1.2 in head; dorsal fin with 2 lurge black ocelli; ventral finslong,as long us head bimaculaius
jJ'. Seales about 55; ventrals moderate, shorter than head <lclaian<lI,263
cc. Orbital filament wanting (no vomerine teeth?) versicolor

aaaa. Nuchal and other filaments undeseribed; a black ocelius on front of dorsal. D. xx, 11; scales 46 bunuuuus

FIG. 96.-Malacoctenus culebrre.

260. Malacoctenu6 culebrre Evermann & Marsh.

Head 3.35; depth 5; eye 4.2; snout 4.5; maxillary 2.2; mandible 1.8; interorbital 6.5; scales 2-35
11; D. XXI, 8; A. II, 18; pectoral 1.3; ventrall.3; caudal 1.4. Body slender, compressed; head rather
long, pointed, upper profile convex; mouth large, maxillary nearly reaching posterior border of orbit;
lips thick, jaws equal; teeth very small, conical, a single row in each jaw; a single nasal, ocular, and
nuchal filament; dorsal fin moderately high, originating above origin of lateral line, a shallow notch
in front of last two dorsal spines, membrane free from caudal; anal origin under about tenth dorsal
spine; caudal somewhat pointed; pectoral large, reaching anal; ventrals moderate, not reaching anus,
of two rays, no spine evident; lateral line distinct throughout, running high anteriorly, where it is
slightly curved, turning abruptly downward over origin of anal; thence median to base of caudal.

Color in spirits: Body everywhere mottled with dark brown, in somewhat regularly arranged
blotches, a series of about nine of these at base of dorsal, barely extending upon fin; a similar series of
much smaller ones at base of anal, not evident on all specimens; below the series at base of dorsal are
two other series of the same blotches, less deep in color and not so well defined, extending the length
of body and sometimes forming, with the upper series, more or less broken vertical bars; between the
blotches a lighter shade of brown i!:! interwoven with pale streaks of the ground-color; head nearly pale
below, save some dark on chin and isthmus; two wide streaks from eye across cheek; operele dark
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brown; top of head with color of body; lips with brown and pale stripes; posterior half of maxillary
pale; dorsal rather dark; caudal uniform gray or faintly barred; anal similar to dorsal in color, rays
with pale tips forming a white edge; pectoral like caudal: ventrals pale.

A rather plainly marked species of different aspect from other Porto Rican species of jjfa.lacoctcl1u8,
but not differing widely in any important charactor, and as yet known only from Porto Rico, It
seems most closely related to M~ hujubri«. Three specimens of about the same size; the type, No.
49369, U. S. N. M., 1.38 inches in length, from reef outside Culebra Harbor, February 9, 1899.

11Ialacoctc",u8 cUlcbm: Evermann & Marsh, Rept, U. S.l!. C.1899 (Dcc.19), 357, Culebru Islaud.

261. Malacoctenus moorei Evermann & Marsh.

Head 3.6; depth 3.7; eye 3.5; snout Si-l: maxillary 3.5; mandible 4.5; interorbital 4; scales 3-45-7,
11 in transverse series; D. XXI, 11; A. II, 20; pectoral 1 in head; ventral 1.2; caudal 1.2; longest dorsal
spine 1.5, ray 1.2; longest anal ray 1.5. Body short, rather stout, compressed; head short, snout
Short, but pointed; mouth rather small, little oblique, gape scarcely reaching orbit: teeth in each jaw
in a single series; gill-membranes broadly united across isthmus; eye small, interorbital space wide;
dorsal outline rising abruptly to above eye, thence gently curved to origin of dorsal fin, and from there
nearly straight to base of PAludal fin; ventral outline regularly convex.

FIG. 97.-Jlalacoclcnl!871worci.

Color in alcohol: Light olivaceous, body crossed by about 9 or ]0 dark broad vertical bars, which
extend upon dorsal fin, these usually broadest above, pale interspacos therefore broadest on lower
half of body; the fourth from last is a narrow dark line, the one following it is a double spot, the next
narrow and indistinct, the last, at base of caudal, more distinct, followed by Hsmall irregular white
spots; top of head brown; side of head with fine punctulations; a dark line running forward from eye,
a dark spot below eye, 2 or B dark blotches on anterior edge of opercle: under surface of head crossed
by Xor 4 irregular, indistinct dark lines; caudal and anal with fine dusky puuctulations: pectoral and
veutrals pale.

This species is dose to M, gilli, from which it may be distinguished by the larger dorsal and anal fins,
greater depth, wider Interorbital, and the coloration. Known only from one specimen, 1,4 inches
long, type No. 49370,U. S. N. M., colleeted at Culebra Island, February H, 189!).

.Malacocl.cnu.'? nuiorci Everrnnnn & Mursh, \H,ept. U. S. F. C. 1899 (Dec. lU) I 358, Oulebru Ialand.

262. Malacoctenus puertoricensis Evermann & Marsh.

Head 3,4; depth 3,4; eye 4; snout 3.5; maxillary 3,4; mandible 2.6; interorbital 7; preorbita18;
scales 4-44-8; D. xx, 10; A. n, 19; P. 14; V. 2; C. 13. Body short, stout, compressed; head rather long,
snout long and pointed; mouth small, little oblique, maxillary scarcely reaching the front of orbit;
teeth in a single row in each jaw; gill-membranes broadly united, free from isthmus; eye high up,
interorbital narrow: caudal peduncle short, compressed, its least depth about 3 in head. Fins rather
large; origin of dorsal over upper end of gill-opening, first spine slightly shorter than seeond, which is
somewhat longer than third, whose length is about 2.2 ill head; no notch behind third and fourth
spines, all spines :from third to fifteenth being about equal ill length, the sixteenth and seventeenth
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being somewhat shorter, the remaining three progressively longer; soft dorsal higher, its longest ray
about 1.7 in head; longest anal ray 1.7; pectoral broad, 1.25 in head, reaching anal; ventral barely
reaching origin of anal; a pair of slender ocular cirri, a small supraooulur one, a short, slender, nasal
cirrus and a few very slender ones at nape; scales large, not crowded anteriorly; lateral line well arched
above pectoral.

Color in alcohol: Brown, much spotted and vermiculated with darker; top of head brown, side
and under parts pale; side of body with about 6 or 7 broad, dark crossbars, broader than the paler
interspaces, broadest and darkest above, and extending upon dorsal fin; under parts of body paler,
more speckled; spinous dorsal with numerous small brown specks, a large black ocellus on base of 3
anterior spines, and a larger one on base of last 4 dorsal.spines, being chiefly on body; soft dorsal,
caudal, and anal each crossed by several series of small brown spots; pectoral and ventrals pale,
pectoral with a few brown spots at base.

The above description from the type, a female, 2.5 inches long, No. 49371, U. S. N. M., obtained
at Hucares, February 14. Three female cotypes, gotten at Fajardo, February 17, aud one at Culebra,
February 9, agree closely with the type; 2 of these, however, show faint traces of narrow horizontal
lines along lower part of side.

FIG. 98.-MalacnctClIUS pucrtoricensie.

A male, 2.5 inches .long, from Culebra, February 11, taken as one of the cotypes, may be described
as follows: Head 3.5; depth 3.7; eye 3.8; snout 3.2; maxillary 3.1; mandible 2.4; interorbital 7;
preorbital 6.2; scales 3-45-9; D. xx, 10; A. II, 19; P. 14; V.2; C.13; longest dorsal spine 2 in head,
longest ray 1.4; longest anal ray 1.5; pectoral L; ventral1.l; caudal 1.1. Color in alcohol: Tolerably
uniform brown; crossbars on side very faint; longitudinal lines more evident than in female; throat
and under parts of head mottled with white and light-brown; fins less speckled than in female, soft
dorsal and anal pale, almost without spots.

Another male, 2.25 inches long, from Culebra, February 11, agrees with the large specimen just
described, except that the crossbars 011 body are more distinct.

This species most closely resembles ],f. bimaculatus Steindachner, from which it differs in the
larger head, greater depth, smaller mouth, narrower interorbital, and in the color. 'I'he tips of anal
rays are not white, soft dorsal is spotted like caudal and anal, and there are no white spots on base of
pectoral, as is said to be .the case in ],[. b'imaculalus.

Malaenetenus 111lertoriecmis Evermnnn & Marsh, Report U. S. F. 0.1899 (Dec.19), 358,Huenrcs, Porto Rico,

263. Malacoctenus delalandi (Cuvierec Valenciennes) .

Head 3.4; depth 4; eye 3.5; snout 3.3; maxillary 3.3; mandible 2.6; interorbital 7; preorbital
6.2; scales 4-53-10; D. xx,10; A. II, 19; longest dorsal spine 2.2; longest ray 1.6; longest anal ray 1.8;
pectorall.l; ventral 1.2; caudal lobes 104. Body compressed, heavy forward; head short, snout short,
decurved: mouth rather large, maxillary scarcely reaching eyc; gill-momliranos free and broadly united
across isthmus; teeth in a single series in"each jaw; a few teeth on vomer, none on palatines; eye large,
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above axis of body; small oirri above eye and a sma.ll nuchal fringe of filaments somewhat longer than
ocular ones; scales modernte, lateral line arched above pectoral, strongly deeurved posteriorly; belly
naked anteriorly; first dorsal spine a little longer than second, which in turn is much longer than third,
which is shorter than fourth; from the fifth to about the fourteenth increasing slightly in length, then
regularly decreasing to the last but two, which is scarcely half as long aH longest spines; last but one
a little longer, and last about as long as fourth; soft dorsal considerably higher than spinous part; anal
long, lower than soft dorsal, membrane deeply notched except among last 4 rays, which are longest.

Color, olivaceous-gray, darkest above; side crossed by about 6 irregular, broad vertical bars, first
at base of pectoral, last at base of caudal fin, each of these bars consisting really of 3 large brownish
blotches, middle one largest and plainest, the lower least distinct; belly and breast pale; head olivaceous:
cheek and opercles crossed by darker bands; under side of head crossed by about 4 distinct dark bands
separated by white of somewhat greater width; fins all uniform pale, except spinous dorsal, which has
a dark blotch upon first 3 spines.

This species ranges from the 'Vest Indies to Brazil, and is also found on the west coast of Mexico
north to Mazatlan, where it is the most abundant species occurring in the rock pools, if Climu« zonifer
Jordan & Gilbert be the same species. We have compared specimens from the west coast with ours
from Porto Rico and can detect no tangible differences. From Porto Rico we have :3specimens, each
about 1.75 inches long, from Ponce and Hucares.

Clinns dclalandi envier & Valenciennes, Hist, Nat. PoiAA., XI, 378, 1836,Brazil.
e/inns zonifcr Jordan & Gilbert, Proc. U. S. N. M, 1881, 361, Pofazat.lall, Mexico.
Malacoctc..us tlcluluaull, Jordan & Evermunn, 1. c., 2358,1898.

Genus 149. LABRISOMUS Swains on.

Body oblong, robust; head naked, short, compressed above; mouth rather large, with a row at
stout, hluntish teeth in front of each jaw, behind which is a band of smaller teeth, broadest in lower
jaw; teeth OIl vomer, no teeth on palatines; a tentacle above eye; side of neck with a tuft or series of
fine filaments; dorsal fin continuous, with numerous slender spines and many soft. rays, spines not very
unequal; pectoral long; lateral line continuous; scales moderate or small, cycloid: shoulder-girdle
without upturned hook-like process on its inner edge. Intestinal canal short, shorter than bod)'.

The limits of this genus are not well defined. It differs from Cliuu« chiefly in the absence of an
upturned spine-like process on inner edge of shoulder-girdle. This process is found 011 Cliuu»
acurninatu8, the type of the genus Ciinus:

This genus has five American species, only one of which is yet known from Porto Rico.

a. Seules moderate, about 70 in latorul Iine (so far as known); soft dorsnl with 11 to 13 rays.
b. Dorsal spines 16; unnl rays 20; tentacles on nape herminier

bb. Dorsal spines 18; 110 teeth on palutiues: firAtray of dorsal not longest; orbital tentacle well developed; nape with It

conspicuous com b of Irlnges.
c. Vomer with /1 cluster of small teeth •.•...... : nuchipinnis, 264

bbb. Dorsal spines 20; teeth on palatines (1); flrst dorsul spine longest bucctferus
au, Scales very small, about 110; a comb of fringes at nape; tlrst dorsnl spines low; head WIth yellow spots.

microtepidotu«

264. Labrisomus nuchipinnis (Quoy & Gaimard).

(PI,ATE 4G.)

Head 3.5; depth 3.5; D. XVIII, 12; A. II, 17; scales 70. Body oblong, rather robust; head
naked, thick, short, not very obtuse anteriorly, compressed above; mouth rather large, the maxillaries
not prolonged backward, extending to opposite posterior part of eye, 2.5 in head; front teeth of jaws
conic, strong, behind them a band of villiform teeth, broadest in lower' jaw; vomer with a patch of
smallish teeth; eye large; interorbital space very narrow; each side of neck with a long series of
hair-like filaments, nearly as long as eye; orbital tentacle short and broad, multifid; nostril with a
tufted barbel; lower jaw slightly projecting, its posterior teeth sometimes recurved: pectoral a little
shorter than head, reaching vent. Dorsal spines rather slender, the :3 anterior spines scarcely shorter
than the others, all the 'spines lower than soft rays; dorsal fin commencing near nape, spinous portion
long; soft rays higher than the spines; candal small; pectoral rather large; ventrals moderate; gill
membranes broadly united, free from isthmus; lateral line complete, high anteriorly, then abruptly
decurved; membranes of vertical fins scaly; scales not very small, cycloid.
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Color in life: Body mottled ycllow-olivaceous, crossed by about 7 broad black vertical bars, the
first extending from origin of dorsal to upper edge of opercle, second from 'fifth dorsal spine to base of
pectoral, next 3 extending entirely across side, sixth from base of soft dorsal to median line, ami
seventh consisting of 2 or 3 black blotches upon upper part of caudal peduncle; a round fet-black
spot as large as pupil upon opercle, surrounded by a narrow line of orange or yellow; cheek and
upper parts of head like side; throat and breast pale-rosy; branchiostcgals white with about 4 series
of black spots on membranes; belly pale; dorsal fin yellowish at base, pale bluish-white on outer half,
both spinous and soft portions with numerous small reddish spots; a round black spot between first
and third dorsal spines; caudal pale; anal yellowish at base, paler on outer half; pectoral pale with
numerous small reddish spots; ventral pale; nuchal filaments reddish-brown; iris reddish-brown.

The color on this species seems to be subject to considerable variation; we have the following
note on a specimen obtained at Mayaguez: Side greenish-gray, with about 6 dark crossbars extending
upon dorsal fin, bifid above; cheek and throat vermilion; inside of the mouth and breast vermilion,
becoming golden posteriorly; cheek with many pale-blue spots; similar spots on top of head and base
of pectoral and paler ones on lower part of side; a large black spot bordered hy white on operele,
bounded on front and above by rich metallic-rosy; dorsal lemon barred with brown; anal lemon
yellow with pale darker bars; caudal plain lemon, faintly barred; 'pectoral lemon, with faint bars;
ventral rosy; cirri barred with pale-yellow and dark-brown; 6 dark bars on spinous dorsal and 2 on soft,
second one faint; a large black spot between first and third dorsal spines; iris with purplish-red spots.

West Indies, north to southern Florida, south to Brazil; generally common in rocky pools; also
recorded from the Canary Islands. Length Gto 8 inches. Common in Porto Rico, specimens being in
the collection, from San Antonio Bridge, Palo Seco, Mayaguez, Puerto Real, Ponce, Arroyo, Fajardo,
Isabel Segunda, and Culebra.

Glinlts nltchipinnls QUOY & Gaimnrd, Voy. Uranle ct Physicicnnc, zoot, 255, 1824, Brnzil.
Clint'" pectinij'e,' Cuvicr & Va1cncicnnes, Hist, Nat. Poiss., XI, 374, 1830, Buhia,
Lcpisoma clrrhosum Dc Kay, N. Y. Fuuna: Fishcs, 41, 1842, Florida.
Cliuu. cunoriensis Valenciennes, in Wcbb & Berthelot, Poiss. lIcs Canarles, no, 17, fig. 3, Canary Islands,
Labrisomus nucliipiunis, Jordan & Evermann, 1. c. 2362, 1898,

Genus 150, AUCHENOPTERUS Giinther.

Body moderately elongate, compressed, covered with rather large, cycloid scales; head shortish,
naked, snout rather pointed; cheek full; mouth moderate, with a band of conical teeth in jaws and
about one series-on vomer, none on palatines; lower jaw prominent; gill-membranes united, free from
isthmus; upper surface of head with.filaments. Dorsal fin composed of stiff spines, with but a single
soft ray, which is lower than the spines; first 3 spines more or less separated from others, stiff and
rather wider set, sometimes higher than the others; anal fin low, with 2 short spines; ventrals jugular,
well developed; pectoral broad; lateral line complete, strongly curved anteriorly.

An inhabitant of the warm seas. This genus differs from Oristiceps in the large scales and in having
but 1 soft ray in dorsal fin. Of the dozen recognized American species of Auchenopl('rus, f) are known
from Porto Rico, and some of the others may occur there.

CORALLICOLA:
a. First 3 spines of dorsal forming It separute tln, being mnch higher than any of thc spines in thc posterior part of

fin: snout rather acute.
b. Scales 33: dorsal with 1 o,ccllus, unul with none: II black crossbar lit base of caudal: a ycllow spot behind eye;

'snout pointed : uigl'iphmis
bb. Scalcs 37 or 38.

c. First dorsal spine shorter than second: snout slender, very acute: eaudul ipulc: dorsal with 2 occlli, anal with]:
D. III-XXII, 1 _: marmoratue.

AUCHENOPTERUS:

au, First 3 spines of dorsal scarcely forming n separate Iln, none of them higher than posterior spines; snout not very
acute; anal withont ocellus. '

d. Caudill fin pale, usually with II dark bur Itt its base: II notch between third lind tourth dorsal spines,
c. Dorsal spines about 31. .
J. SCILlcs 31 to 3D. '

g. Membrane of third dorsal spinc joining fourth spine nenr its base lljJlniB
grl. Membrane of third dorsal spinc joining fourth spinc near its tip.
II. Cuudu.l tin white, with a broad, black bar on its base: body dark, no crossbars: scales 2-34-3, 7 in transverse

scrics; D. xxx.j albicaudus, 205
"". Caudal fin mottled, a narrow whitc bar ncar UUSC, before which is II broader dark bar: body with about 7 dark

crossbars; scales 2-34-3, 7 In transverse series; D. X XI X. 1 JaJardo, 266
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hlih, Caudal fin pale, no dark hill' n.t base: body pale ro~y, no crossbars: srnles 2-33-8, 7 in t.ransverse serlcs; D.
xxx, ] _.w •• _. __•• _•. _..••••••..•••••.•.•••• _•••••••••.. _.••••• _.••.••.••. _. _•••.••.. 0·•••••••• _ •••••• ?'u!Jt'Xf.'CUR, 267

ce. Dorsal spines about 28; membrane of third rlorsal spine joining- fourth spin« ncar it~ tip; body with dtstinet
CrOSHUu.rA.

i, Dorsal xxx, 1, with a distinct OCC]]U8; scules about 2-~1-3, 7 in trnnsverae series fusciaiue, 269
ii. Dorsal XXVIII, wi thout ocellus; RealeR2-30-:l, 7 in transverse series•............... h _ rll/rlu/alliS, 268

dd. Clludlll lin hlack: body chiefly black: hond mottled with Whitish; mcmbrnne of third dorsal spine joining fourth
ncar its summit, fin not notched: dorsal sptnos 30; dorsal with 2 ocelli 'U().r.

265. Auchenopterus a1bicaudus EvenmullI & Marsh.

Head :.'3.2; depth 4; eye 4; snout 4.1; maxillary 2.2; mandible 1.G; interorbital 5.:1; D. xxx, 1;
A. n, 17; pectoral 1.4; ventral 1.5; caudal 1.G; branchiostegala 0; scales 2-34-3, 7 in transverse
sedell.* Body rather short, compressed; dorsal outline not elevated; head moderate, not broad; snout
short, pointed; mouth large, oblique, maxillary extending to below middle of eye; lips broad, prom
inent; a band of conical teeth on each jaw, those on side somewhat enlarged and recurved; a patch of
teeth on vomer, none on palatines; gill-membranes broadly united, free from isthmus; eye large, high
np; nasal, supraocular, and nuchal region with fringed tuft-like cirri: a considerable notch between
third and fourth dorsal spines, but, uot 'reaching base of membrane; longest anterior spine scarcely as
loug as those of posterior portion; scales large, reduced anteriorly; lateral line anteriorly separated
from dorsal fin by only one scale; head naked.

FIG. 99.-Allchenoptcl'1l,S aU,lCalUllt8.

Color, uniform dark brown on head and body, no <lark erossbnra; dorsal brown, mottled with
lighter, narrowly edged with white; a black spot upon anterior :3 or 4 spines aIHI a large black ocellus
upon posterior portion of lin between twenty-second aIHI twenty-fourth spines; anal rather darker,
with narrow white edge; caudal peduncle black fin abruptly white at base, entire lin being clear white,
without specks; pectoral black at base, then barred with white and dark; ventra! black at base, outer
two-thirds barred with black and white.

This species seems to be related to the Pacific coast Auchenopterll.~ integripinni.~, which if; closely
resembles, differing in the larger scales, deeper body, and coloration.

Known only from the type, seined at Arroyo, Porto Rico, February 4.

Altchcnoptcruslllbi"llutlus Evermann & Mnrsh, Hept. U. S. 1". C. 1899 (Dec. 19), 360, Arroyo, Porto Rico.

266. Auchenopterus fajardo Evcrmann & Marsh.
(PLATE 47.)

Head 3.25; depth 4.8; eye 4.2; snout 4.8; maxillary 1.7; mandible 1.5; interorbital 5.5; scales
2-34-3,7 in transverse series; D. XXIX, 1, the longest spine 2.:1 in head; A. II, 17; pectoral 1.4; ven
tral 1.7; caudal Ld. Body elongate, strongly compressed posteriorly; head moderate, little compressed;
mouth large, the long and slender maxillary reaching beyond posterior border of orbit; jawssubequal;

'Iu our deseriptlons of species of this Iamlly the scales Mecounted fromnear front of dorsal toand including Iateral
Hnu, then in lutoral line, then from origln of IUlItI upward and bnckwnrd to laterul line, the transverse series being
counted from origin of nnal upwurd and bnekwurd to dorsal fin. 'I'he half scale ut base of dOJ'Sll,I and anal is not eounted,
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teeth of upper jaw conical and sharp, in a patch in front, becoming one row posteriorly; teeth in lower
jaw similar, but fewer and weaker; vomerine teeth in two series. Nasal, ocular, and nuchal filaments
present, all but the nasal about 5-branched. Dorsal origin over edge of preoperole, Ilrst 4 spines graduated,
fourth shortest, thus forming a notch; dorsal ending with an unbranched soft ray, the joints visible under
a strong lens; membrane of dorsal [oined Iow to caudal; anal origin under eleventh dorsal spine and
docurved portion of lateral line; pectoral reaching past front of anal; ventral moderate, of 3 rays,
innermost shorter and slenderer.

Color in spirits: Body and head light-reddish, becoming a little paler posteriorly; body with
traces of 6 or 8 dark vertical bars extending on the fins, their margins ill-defined; breast pale, 2 dark
reddish bars downward and backward from eye across upper and lower edge of cheek to opercle;
maxillary blotched with dark; npper lip and tips of both jaws dark; lower part of head spotted with
dm'k; a row of about 5 small dark SPOt.9 on edge of proopercle: iris pink; dorsal and anal fins gray,
except for extensions of dark bars of body and a few white spots on dorsal; a distinct ocellus on
twenty-second, twenty-third, and twenty-fonrth dorsal spines and their membranes; base of caudal
gray, like ground-color of dorsal and anal; posterior part of caudal with gray mottlings on rays only,
this portion separated from. the basal part hy a space without pigment on rays or membrane, making a
distinct vertical bar; pectoral and ventrals mottled.

A handsomely colored blenny, of which the collection contains but one specimen, the type, No.
49376, U. S. N. M., 1.63 inches long, taken at Fajardo, Porto Rico, Febrnary ] 7,1899.

AuchenoplcrnHj,\jardoEvcrmann & Marsh, Rcpt. U. S. F. C. 1899 (Dec. 19), 3Gl, Fajanlo, Porto Rico.

F'J(~. l00.-AucltClH>l}f.C1"IHl ?'nbcscC'nR.

267. Auchenopterus rubescens Evermann & Marsh.

Head 3.4; depth 5; eye ~; snout :3.8; maxillary 2.6; interorbital 5.8; scales 2-33-3, 7 in transverse
series; D. xxx, 'l ; A. II, 18; pect.oral1.5; ventral 2; caudal] A. Body slender and compressed; head
moderate, somewhat compressed above: snout pointed; mouth moderate, jaws equal, maxillary about
:eaehing front of pupil; lips, especially upper, prominent; teeth small, conical, and sharp, in both
laws, in a numerous patch all front of upper jaw, fewer on sides; in lower jaw less numerous in front
a long single row of somewhat stronger teeth on sides; eye not large; a small nasal flap, and a 8 or 4
branched filament over eye and one at nape; scales rather large and regularly arranged; dorsal fin with
a I:o.tch behind third spine, and with one unbranehod soft ray at its end, membrane joined to caudal:
origm of anal under eleventh dorsal spine.

. Color in spirits: Everywhere a nearly uniform faded pink, save breast and lower side of head,
which ar? paler;. a small, inconspicuous dark round spot OIl dorsal fin, at twenty-third and twenty
fou~th ~pll1es, a little ne~rer the base than margin, and made up of very small black punetulations,
Indications of a yellow tmge on front of dorsal and base of anal in life; fins otherwise all pale.

Known only from the type, 1.8 inches long, collected at Puerto Real, Porto Rico,

Auehenopteru« rubescens Evermann & Marsh, Rept. U. S. F. C. 1899 (Dec. 19), 3GO, Puerto Real, Porto Rico.
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268. Auchenopterus cingulatus Evermunn & Marsh.
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Head 3; depth 4.4; eye .'J; snout. 4.2; maxillary 2.2; interorbital 6; scales 2-30-3, 7 in transverse
series. D. xxvrrr, the longest spines 2.75 in head; A. II, 16, the longest my 2.70 in head; pectoral 1.3;
ventral 1.8; caudal ],6. Body rather long and slender, strongly compressed; heal] large, Iittle com
pressed; snout. moderately sharp; mouth large, maxillary reaching posterior border of eye, lips heavy,
jaws subequal or lower very slightly projecting; teeth conical and sharp, in more than one row in each
jaw, most. numerous in front; It patch on vomer; a nasal fllament, It :~ or 4 branched supraocular
filament, and a 4-branched nuchal filament, brunches of latter each with a dark dot on its anterior
surface; dorsal originating over edge of preoperclc, of spines only, second slightly longer than first;
second, third, and fourth graduated, fourth comparatively short, thus forming a notch partly separating
first spines from rest of fin; dorsal membrane joined low with caudal; anal free from caudal, about
as high as dorsal, its thirteenth and fourteenth rays longest; first anal spine under tenth or eleventh
dorsal spine; caudal rounded, shorter than head, of about 13 rays; pectoral large, reaching anal, of 12
rays; ventrals moderate, of 2 rays, spine not evident; lateral line running high to eleventh dorsal
spine, here abruptly docurved two rows of scales, thence median to base of caudal,

Fro. 101.-Auchennl'ICI'us einaulau:«.

00101' in spirits: Body and head pale-yellow; body with 5 heavy dark-brown vertical bars, each
about 4 rows of scales wide, extending on vertical fins; membrane of anterior dorsal spines, opercle,
occipital, and scapular region blotched with same color; a dark barbaekward and down ward from eye
across cheek, rather more than one-half width of eye; top of head between and behind eyes darkened;
preorbital, maxillary, lips, and under part of head thickly punctulate with dark; dorsal and anal
barred with extensions of the wide, (lark body-burs, and with alternating narrower pale interspaces;
caudal mottled or irregularly barred with grayish, its base with the plain pale-yellow ground-color,
which is sharply separated from rest.of fin by It curved dark line; posterior half of pectoral with dark
bars formed of dots on ray!', first hal' plainest; basal half of pectoral pnle; ventral with basal portion
dark, rest barred like pectoral.

A pretty and strongly marked blenny, known only from Porto Rico; four specimens obtained
from the coral reefs at Ponce, and one at Puerto Real. 'I'he type, No. 49375, U. S. N. 1\1., from Ponce,
is 0.8 inch long, and none of the eotypes exceeds 1 inch.

·Anc!wnnplerl/,s c;1I,q1/,1,,11/,., Evermnuu & Marsh. Rept. u. s. F. C. 1899 (Dee. 19). 3m, Ponce, Porto Rico.

269. Auehenopterus fasciatus (Steindaehner).

Head 3.5; depth4.6; eye4.5j snout4.2; maxillary 2.3; mandilJle2; interorbitaI5.4; seale2-31-3,
7 in transverse series; D. xxx, 1; A. H, 17; P. 1.3 in head; V. 1.4; O. 1.4. Body slender, compressed,
head narrow, snout pointed; mouth rather large, lower jaw slightly projecting, maxillary reaching
posterior edge of pupil; gill-membranes broadly united across isthmus; eye small, above axis of body;
profile rising gently and regularly from tip of snout to origin of dorsal fin, from which it continues in a
nearly straight line to caudal peduncle; a small ocular cirrus and ~ small one on side of nape; fourth
and fifth dorsal spines shorter than those before or after, others of approximately equal length; anal
rays about as long as dorsal spines, the tips projecting beyond membrane; scales large, cycloid; belly,
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breast, nape, check, and opercles scaled: lateral line complete, arched above ped-oml, running on third
row of scales from hack for about 18 scales, where it drops to -flfth row.

Colorin alcohol: Somewhat rosy-brown, with faint traces of darker vertical bars; anterior part of
eye dark, head uniform rosy-brown without markings; dorsal fin with 8 broad, dark bars, the first on
first 2 or 8 spines and forming a small black spot ncar their tips, seventh between twentieth and twenty
fourth spines and containing a distinct ocellus, probably blue in life; anal with 5 broad black bars, but
no ocellus; a dark bar across base of caudal, rest of fin pale; pectoral faintly and finely barred with dark.

This blenny reaches a length of 2 inches and is known from southern Florida (Cards Sound, Key
West) and Porto Rico. One specimen, 1.25 inches long, obtained at Hucares, February 14, agrees ill
the main with current descriptions of this species. The dorsal spines, however, are more numerous
aIHI the color seems to be somewhat different. Wit.hout more material we hesitate to regard these as
being of specific value.

Uremnobates faeclutus Stelnduchner. Ichth, neit.rHgc,V. 176, 187(), Florldn StruitR.
Auchenopterus fasciatue. Jordan & Evermunn, 1. c., 2;173, 1898.

Genus 151. AUCHENISTIUS Evermann & Marsh.

This genus has the form of Anchenopterus and suggests that genus strongly. It differs in the
absence of a Iatoral line, in the much smaller scales, in the absence of a notch at front. of dorsal fin,
and in the union of the membrane of the anal fin with that of the caudul. Only onc species known.

Auchcnletiu« EvernHlIlIl & Marsh, Rept. U. S. F. C.1899 (Dee. 19), 359 (Btahli).

FIG. l02.-AuchcniBliuB B/aldi.

270. Auchenistius stahli Evermaun & Marsh.

Head 5; depth 6.5; eye 4.8; snout 6; maxillary 2.8; scales about ,58, about 18 in transverse series;
D. XLI or XLII; A. lor rr, 23 or 24; peetoral z.S; ventral 2.2; caudal J.3. Body elongate, somewhat COJll

pressed, espeeially posteriorly, dorsal and ventral outlines alike; head small, upper profile straight
and descending; snout moderate, pointed; mouth large, maxillary reaching to or beyond middle of
eye; jaws equal, heavy and projecting: teeth in lower jaw conical, short and strong, slightly reeurved,
in one row; teeth in upper jaw similar to those in lower, but a small patch of smaller teeth hi front of
jaw behind main row; teeth on vO!J1er; gill-membranes joined to isthmus; nostrils with short tubes, a
single flap above each eye and one on each side of nape; dorsal fin long, of spines only; last four spines
somewhat longer than the preceding, forming a shallow notch, a feature not present in all examples;
anal origin about midway between tip of snout and tip of caudal, fin similar to dorsal in shape, some
what higher in type, but a trifle lowerin ootype: membrane of dorsal and anal joined to caudal; caudal
small, pointed; pectoral small, of 8 rays; ventral small, of 2 rays.

Color in spirits: Body everywhere with a very slight yellowish tinge, in some specimens a faded
gray; one specimen has traces of 10 or 12 dark crossbars; fins all pale, in one ease the dorsal and anal
dark-edged.

'I'his species is known only from the type, 1.2 inches long, No, 49872, U. S. N. M., from Ponce,
February 1, 1899, and 13 cotypes, 8 from the coral and algal on the reefs at mouth of Culebra Harbor,
February 11, and 5 from Puerto Real.

Named for Dr. A. Stahl, of Bayamon, Porto Rico, who, under many diffieulties, has made con
siderable collections of the natural-history objects of Porto Rico.

AuclteniBtiuB BlaMi Evcrmnnn & Mnrsh, Rept. U. S. F. G. 18\19 (De". 19). 3W, Ponce, Porto Rico.
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Genus 152. CORALLIOZETUS Evermann & Marsh.
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Body slender and strongly compressed, without scales; head large, subcylindrical, bluntly
pointed; mouth large; teeth not hooked, about 8 enlarged conical ones in front of each jaw, smaller
ones behind; vomer with teeth; dorsal fin with a notch between rays and spines: the membrane slightly
connected with caudal: caudal fin rounded; pectoral large, ventrals small and inserted slightly in
advance of pectorals. A strongly marked genus, conspicuous in appearance hy its heavy head and
thin body; probably related to Ophioblcnuiue, from which it is technically separated by absence of
hooked canine teeth, convex caudal, and entire' absence of a lateral line. Only one species known.

Coralliozenu: Evcrmann & Marsh, Hept. U. S. F. C. 1899 (Dec. 19), a6~ ("ardon:c).

271. Ooralliozetus cardones Evermann & Marsh.

Head 4; depth 5.6; eye 4; snout very short; maxillary 2; D. XVII, 11; A. 21; pectoral 1.3; ven
tral1.8; caudal 1.4. Body scaleless, slender, much compressed; head large and heavy, not compressed
nor depressed; snout very short and blunt; mouth large, horizontal, low in position, maxillary reaching
far beyond eye; eyes small, close together, placed high and well forward; teeth conical, in a patch on the
front of each jaw, an outer row of about 8 teeth (4 on a side) in each jaw, much enlarged; a single row
of smaller teeth on sides of each [aw; teeth on vomer; a small flap at nostril and two short filaments

FIG. I03.-Coralliozel'us cardotue.

above eye, one much the smaller; no appendages at nape. Dorsal fin long and high, of slender, flexible
spines, and longer, soft rays, a notch between fourth and fifth spines, last ray slightly connected with
caudal; anal longer and lower than soft dorsal, free from caudal; caudal rounded; pectoral large, nearly
as wide as body, reaching anal or beyond; ventral-small, inserted before pectoral, of 3 rays, innermost
very slender.

Color in spirits: Body dark-red, much paler in one specimen; head everywhere bluish-black,
this eolor dusted upon body, particularly on anterior portion; a pale-gray bar downward and back
ward across cheek; fins pale, except ventrals and front of dorsal, which have color of head; a row of
small rosy spots along bases of anal rays, seemingly in the flesh; sometimes a similar fainter row
along base of dorsal.

Known only from Porto Rico; three specimens, 0.87 to 1 inch in length, taken on the coral reefs
at Ponce on three successive days; type, No. 49377, U. S. N. :tV1., 1 inch long, collected February 1, 1899.

CoraUiozetll8car<!onre Evermanu & Marsh, Rept. U. S. 1'. C. 1899 (Dec. 19), 36~, reef at the Carum", Ligut-house, Playa
de POIlCC, Porto Rico.

Genus 168. EMBLEMARIA Jordan & Gilbert.

Body slender, not eel-shaped, compressed, scaleless. Ventrals present, jugular, each of 1 spine
and 2 soft rays. A single high dorsal fin beginning on nape and extending to caudal, with which it is
not confluent; no notch between spinous and soft rays.' Head cuboid, compressed, narrowed anteriorly.
Symphysis of lower jaw forming a very acute angle. A single series of strong, blunt, conical teeth on
each jaw, and on vomer and palatines. Vomer lind palatine teeth larger, their series continuous,
parallel to series in upper jaw. No cirri at nape; somotimesa cirrus on upper part of eyeball. Gill.
openings very wide, membranes broadly united below, free from isthmus. Lateral line obsolete.
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This genus bears some resemblance to Blennius, but the dentition is entirely different, approaching
that of Clucnopsis. An inhabitant of tropical America, in rather deep water; 4 species known, 2 of
'which are Atlantic. .

a. Eye without cirrus.
b. Depth 5in length; dorsal rays 33; ventrals not pure whitc atlantica

aa. Eye with a long cirrus on eyeball above pupil.
c. Maxillary longer, reaching posterior edgc of orbit; body without dark crossbar; ventral. pale; tip of caudal not

black , '" IJandioniB,272

272. Emblemaria pandionis Evermann & Marsh, new species.

Head 3.7; depth 5.8; eye 3.6; snout 5; maxillary 2; mandible 1.8; D. XVII, 18; A. II, 23; P.13;
V. I, '2; C. 13. Body slender, tapering, greatly compressed; head comparatively heavy; snout short,
decurved; mouth large, horizontal, maxillary reaching posterior border of eye; each jaw with a patch
of teeth in front, outer enlarged, bluntly conic, slightly incurved, these continued laterally on upper
jaw in a single series of similar but smaller teeth, and on lower jaw in a single series of similar but

FIG. l04.-Emblemaria pandionis.

smaller, blunter teeth; palatines each with a row of blunt teeth; vomer probably without teeth; no
teeth on tongue. Fins moderate, rays not filamentous; first 17 rays of dorsal simple, not jointed nor
branched, remaining rays jointed and elevated, longest a little greater than snout and eye, the two
anterior rays of anal not jointed nor branched; pectoral broad, short, its length 1.3 in head; ventral
longer, filamentous, 1.2 in head; caudal short, pointed, 1.8 in head. An unbranched ocular cirrus
on upper part of eye, its length about one-third that of eye; nasal tube slender and simple.

Color in alcohol: Pale flesh-color; middle of side with a series of about 15 small brown blotches,
largest anteriorly; above these and along base of dorsal are 2 or 3 irregular series of smaller dark spots,
those along base of dorsal quite black; a similar series along base of anal; head spotted like body;
dorsal fin with numerous dark spots and blotches, most distinct anteriorly; caudal and anal fins
somewhat dusky; pectoral and ven'tral pale; a few small brownish specks on throat and on breast in
front of ventrals; a very dark-brown, almost black, oblong spot, placed obliquely on lower part of side
above tenth anal ray, a narrow bar of same color just in front of it; this conspicuous color-marking
present on left side only.

Known only from the type (No. 49535, U. S. N. M.), 1.5 inches long, caught in the tangle at Fish
Hawk station 6084,.between Vieques and Culebra islands, in 11 fathoms, and one cotype of same size
taken in the dredge at Fish Hawk station 6086, 8.5 miles northeast from Isabel Segunda, Vieques
Island, in 14.75 fathoms, the bottom at each station being coral, sand, and shells.

Thisinteresting species is related to E. oculocirris Jordan, from La Paz,Lower California, from
which it seems to differ chiefly in the longer maxillary and in the coloration.

Named for the U. S. Fish Commission. steamer Fish lIawk, Pandion being the generic name of
the fish-hawk or osprey, Pandion carolinensis.
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Family LXXII. FIERASFERIDJE. The Pearl. fishes.

319

Body elongate, compressed, tapering into a long and slender tail; no scales; teeth cardiform, on
jaws, vomer, and palatines; canine teeth often present; no barbels; lower jaw included; vent at throat;
gill-membranes somewhat united, free from isthmus; no pseudobranchire; no pyloric ceeca: vertical
fins very low, confluent, without spines; no ventral fins; pectoral tins present or absent.

Small shore-fishes of tropical seas, often living in shells of mollusks, echinoderms, etc., being
especially often commensal with the pearl oyster and with the larger Holothuria. Only one genus in
American waters.

Genus 154, FIERASFER Cuvier.

Gill-membranes little connected, leaving isthmus bare. No distinct caudal fin; .pectoral fins
developed.

The species of this genus are not well known, and their characters and nomenclatures are uncertain.
It is not unlikely that the American species are all reducible to one, Fierasjer affinis or dubius, but our
scanty material will not justify us in taking this view. (Jordan & Evermann.) Only one species
known from Porto Rico.

278. Fierasfer bermudensis (Jones). Pearl-fish:

Head 8.5 in length; eye 4, longer than snout; mouth large, the maxillary reaching beyond orbit:
pectoral 2.5 in head. Teeth small, acute, uniserial, 3 in a line on vomer; palatine teeth small. Color
pale-brownish, a bluish streak crossing nape between opercles, 4 pale points on back. Vertebrte 100.

A small fish (length 3 to 6 inches) found in shallow water on coral shores in the West Indies.
Two specimens, each about 4 inches long, obtained by us, one at Mayaguez, the other at Puerto Real.
They certainly belong to the species described from Bermuda, which may not be different from
GUnther's F. affinis or Putnam's F. dubius.

, , Pierasfer alflni8 Giinther, Cat., IV, 381,1862, no loeallty given.
, FierlUJ,[er dubiu8 Putnam, Proe. Bost. Soc. Nat. Hist. 1874, 344,Pearl Islands.

Lejroyia bermudensiB Jones, Zoologist, IX, 1874,3838, Bermuda.
FierlUJ,[er bermudensis, Jordan & Evermann, I. e., 2497, 1898.

Family LXXIII. PLEURONECTIDJE. The Flounders.

Body strongly compressed, oval or elliptical in outline; head unsymmetrical, cranium twisted,
both eyes being on same side of body, which is horizontal in life, the eyed side being uppermost and
colored, the blind side lowermost and usually plain. In the very young fish the bones of the head are
symmetrical, 1 eye on each side, and the body is vertical in the water. In most species the cranium
becomes twisted, bringing the upper eye over with it. Eyes large, well separated. Mouth small 01'

large, the dentition various, teeth always present: premaxillaries protractile; no supplemental maxillary
bone; pseudobranchire present. Gills 4, a slit behind the fourth; lower pharyngeals separate; no air
bladder; preopercle with its margin usually distinct, not wholly adnate or hidden by skin of head;
vent not far behind head, viscera confined to anterior part of body. Scales various, rarely absent,
usually small. Lateral line usually present, extending on caudal fin, sometimes duplicated or wanting.
Dorsal fin long, continuous, of soft rays only, beginning on head; anal similar, shorter; caudal various,
sometimes coalescent with dorsal and anal; pectorals inserted rather high, rarely wanting; ventrals
under pectorals, usually of several soft rays, one of them sometimes wanting.

Fishes mostly carnivorous, inhabiting sandy bottoms in all seas, some species ascending rivers.
Many of them are important food-fishes. Genera about 55: species nearly 500.

Subfamiliesof Pleuronectidse.
A. Ventral fins symmetrical, similar in position and in form of base, that of colored-side not extended along ridge

of abdomen.
a. Mouth nearly symmetrical, dentition nearly equally developed on both sides, gape usually but not always wide.

(Halibut trlbe.) ...••...••......•••....••..•..••...••...•........•..•......•...............•...... HIPPOGLOSSINM

aa. Mouth unsymmetrical, jnws on eyed side witll nearly stmight outlinc, bones on blind side strongly curved; teeth
chiefly on blind side.

b. Eyes and color on rlghtsidc (With occasional exceptions). (Flounder tribe.) '" .•... I'LEUlIONECTINM

AA. Ventral fins unsymmetrical, dissimilar in position and usually also in form, that of eyed side being extended ulong
ridge of abdomen. Eyes and color on left side, (Turbot tribe.) ; l'SETi'INM
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HIPPOGLOSSIN.lE. Halibut Tribe.

. Large-mouthedjiounders with the ventral fins ,qymmetrical.-Mouth symmetrical, the jaws and denti
tion nearly equally developed on both sides; gape usually wide, maxillary more than one-third length
of head. Lowerpharyngeals narrow, usually with but 1 or 2 rows of sharp teeth; teeth in jaws usually
acute. Eyes large; edge of preopercle free. Pectoral and ventral fins well developed, the ventral fins
similar in position and in form of base, that of eyed side not being attached along ridge of abdomen.
Septum of gill-cavity without foramen.

The only genera of Hippoflossino: having species ranging as far south on our Atlantic coast as
Florida are Paralichthys, Ancflopseua, Notosema, and G{l8tropsetta. Though no species of this group is
known from Porto Rico, we give a key to these 4 genera, as some or all of them may be hereafter found
in Porto Rican waters. .

a. Dorsal fin beginning in advance of eye: teeth sharp, uniserial or smooth.
b: Scales weaklyclliated: caudal fin with n distinct peduncle: month large; teeth unequal, some of anterior canine-like;

glllrakers rather long and slender: no dorsal lobe nor produced ventral rays: vertcbrre 35'to 41. ... PARAI.lCHTHYS
bb, Scales very strongly ctenoid on both sides of body; mouth smallish, with small, sharp teeth; anterior rays of dorsal

more or less exserted, thus forming a more or less distinct lobe; gill-membranes eonsiderably united; gillrakers
short and broad: caudal pednncle short; left ventral produced; vertebrro (in A. quadroeella/a) 9 + 26 = 35. Lateral
line with its tubes simple, not branched.

e. Body broad, ovate, depth more than half length; dorsal lobe and left ventral moderately produced ANCYLOPSETTA
ee. Body elliptical, depth not more than one-half length; .dcrsal lobe and left ventral greatly produced NOTOSEMA

bbb. Scales entirely smooth: caudal peduncle short; mouth small; gillrakers short and thick; dorsal with an anterior lobe;
left ventral elongate _ _.. _ GASTROPSETTA

PSETTIN.lE. Turbot Tribe.

Large-mouthedjiounders, with ventralflns unsymmetrical.-Mouth symmetrical, the dentition nearly
equally developed on both sides; gape usually wide (narrow in Ploiophru«, Eiropus, etc.), maxillary com
monly more than one-third length of head; lower pharyngeals narrow, each with one or more rows or a
narrow band of small, sharp teeth; teeth in jaws acute; eyes not minute; pectorals and ventrals usually
well developed; edge of preopercle free; ventral fins dissimilar in form or in position, that of left or eyed
side inserted on ridge of abdomen, its base extended along this ridge, its rays more or less wide apart;
caudal fin rounded or subtruncate; no accessory lateral line; anal spine usually weak or obsolete; a
pelvic spine sometimes developed; vertebral in moderate or small number, 31 to 45. Body sinistral.

Species chiefly tropical or subtropical in distribution. Of the 10 recognized. American genera of
this subfamily, 4 have Porto Rican representatives. In fact, all the species of flounders thus far known
from Porto Rico belong in this group.

a. Pcctoral fin prescnt on each side; septum of gill-cavity below gill-arches without foramen; a dcep emarginatlon
near isthmus; ventral fins free from anal.

b. Vomcrwith teeth; lnteralline with a strong arch in front; teeth subequal, in villlform bands; body broadly ovate;
caudal fin subsesslle; interorbital area broad; scales small, cycloid; glllrakers long and slender; anterior dorsal
rays produced; vertebree 36 _ _ _..•........ _...•......•.....•...•. _......•... LOPHOPSETTA

bb. Vomer toothless; ventral fins free from anal; caudal fin subsesslle,
c. Lateral line with a distinct arch in front; teeth small, untserlal, or imperfectly biserial.
d. Interorbital space more or less broad, deeply concave, at least in males; form broad-ovate; gillrakers sbort and

thick.
e. Scales small, ctenoid, adherent, 75 to 100or more; anterior rays of dorsal not elevated: pectoral of left side nsually

filamentous in male; vertebrai (in P. luna/u8) 9 + 30= 39 _.......••. PLATOPHRYS, 155
dd. Interorbital spnee a narrow ridge; dorsal not elevated in front.

f. GlIlrakers slender; right ventral elongate; scales etenold '.rRlCHOPSETTA
ee. Lateral line without nreh in front.
g. Teeth in upper jaw biserial, In lower unlserial, front teeth of npper [aw enlurged: vertebne 35 or 36; glllrakers

short; interorbital space broad in male SVAC!U!I, 156
gg. Teeth in each jaw uutserlnl; interorbital spaeo very narrow, ridges coalescing between eyes.

II. Mouth not very small, maxillary more than one-third length of head.
i. Gillrakers very short and thick, tuborclo-Iike.
j. Scales cycloid, small, and firm CVCI,OPSETTA
ii. GllIrakers slender, of moderate length; scales thin, deciduous, elllatod; vertebra, 34 to 40 Cl'rHARlCHTHYS, 157

hh, Mouth vcry small, teeth subequal, maxillury less thun one-third length of head; scales tbin; teeth uniserlal:
vertebrte 9+25=34 _ ETROPUS, 158

aa. Pectoral fin of blInd side wanting; eyes vcry close together; eaudnl lin subsesslle: teeth small, uniserlal; month
moderate; lateral line of eyed side arehed, that of right side nearly straight: dorsal lin Ileginning on snout, its
anterior rays not exserted, its rays 1111 simple and very numerous; gill rakers few und feeble; scales small;
body thin, very elongate: vertebra, (in M. 8C8Siliealtda) 43; (deep-sea flounders) MONOLENli
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Genus 155. PLATOPHRYS Swainson.·
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Eyes and color on left side. Body ovate, strongly compressed; mouth of the large type, but com
paratively small; maxillary one-third or less length of head; teeth small, subequal, in one or two
series; no teeth on vomer or palatines. Interorbital space broad and concave, broadest in adult males.
Gillrakers moderate. Dorsal fin beginning in front of eye, all its rays simple; ventral of colored side
on ridge of abdomen; caudal convex behind; pectoral of left side with usually one or more filamentous
rays, longest in male. Scales very small, ctenoid, adherent; lateral line with a strong arch in front.
Coloration usually variegated. The sexual differences are greater than usual among flounders, and
the different sexes have often been taken for different species. As a rule, in males, pectoral fin on left
side is much prolonged, interorbital area is much widened and very concave, and there are some
tubercles about snout and lower eye. The young fishes, as is usually the case, resemble adult females.
Lately, Dr. Emery has shown that the larval flounder, known as Peloria heckeli, is in all probability
the young of Pleuroncctes podas. The generic name, Coccolus, based on forms slightly more mature
than those called Peloria, probably belongs here also. We have seen no larval forms so young as those
which have been described as Peloria heckeli. We have, however, examined small transparent flounders,
one with eyes quite symmetrical, taken in the Gulf Stream, and another with eyes on left side, taken
at Key West. Both these may be larvse of Platophrys ocellatus. The figures published by Emery
seem to make it almost certain that the corresponding European forms belong to P. podas, although
some doubt as to this is expressed by Facciola.

The species of Platophrys are widely distributed through warm seas, no tropical waters being
wholly without them; all are extremely closely related and are distinguished with difficulty. On the
other hand, variations due to differences of age and sex are greater than in any other of our genera.

Jordan & Evermann recognize 7 American species belonging to this genus. One of these (P.
ma<:ulifer) is shown by our specimens to represent one of the younger stages of P. lunatus, and another
(P. ellipticus) is a stage of the same species. Besides P. lunatus, the only other species known to occur
in Porto Rico is P. ocellatus.

a. Anal rays, at least anteriorly, each with a splnule at base (these formed by a slight widening of tip of Interhremal
spines, each being covered by a little rough scale);. front of dorsal with similar projections.

b. Color brown, with pale rounded spots; fins dotted with brown; a faint dark spot at first one-third of lateral line;
snout with horny points; mouth small, maxillary reachlug front of eye •........................ : BpinoBuB

aa. Anal rays without splnulesat their base.
e. Anterior profile of head convex before Interorbital area, the very short snout scarcely forming a reentrant angle at

Its base; form elliptic-ovate, outlines more regular than in P. Iutuuu«:
d. Dorsal rays 85 to 95.
e. Scales not very small, about 75pores in lateral line; no blne markings, at least In young.
/. Mouth smaller,maxlllary 3.33In head. Color light-grayish, tinged with reddish, with small round spots of darker

gray, and with lighter rings Inclosing spaces of ground-color oeellatu8,274
ee. Anterior profile of head strongly concave before interorbital area, the projecting snout leaving a marked reentrant

angle above It.
g. Mouth·not very small; maxlllary 31n head. Color dark-olive, with many rings, curved spots, and small round dots

of sky-blue edged with darker on body, these largest near middle of sides, where some are as large as eye; 8
obscure dark blotches on straight part of lateral line lunatuB,275

274. Platophrys ocellatus (Agassiz).

Head 4; depth 1.5; eye (lower) 3.4; snout 5; maxillary 3.33; D. 80; A. 60; scales 75 (pores);
vertebrre 37. Body ovate, deep anteriorly, profile descending steeply, snout conspicuously projecting.
Mouth very small and oblique, maxillary reaching vertical from the front of lower eye, 3.33 in head;
tip of lower jaw entering profile. Teeth fine, conical, in two series in upper jaw, one in lower, those of
the outer row in upper jaw larger and more widely separated than those of inner series. Snout very
short, equaling interorbital width,. Interorbital space narrow, deeply concave, closely scaled. Eyes
large, lower in advance of upper; gillrakers obsolete, 7 rudiments on horizontal branch of anterior
arch. Scales moderate, not extending on fins, those of colored side ctenoid, on blind side smooth; arch
of lateral line short and high. Dorsal 'fin beginning opposite anterior nostril, rays nearly uniform
length, longest about one-half head; pectoral of colored side 4.75 in length; ventral ,of colored .side
beginning under middle of lower eye, with 6 rays; rig-ht ventral with 5 rays.

F. C. B. 1900-21
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Color in life: Light-grayish, with reddish tinge, covered with small round spots of darker gray and
with lighter rings inclosing spaces of ground-oolor: vertical fins similarly colored, with a small black
spot near base of each ninth or tenth ray; 3 black spots on median line of body-one on straightest
portion of lateral line just behind arch, another about midway between it, and a third much smaller
one at caudal end of body or base of caudal peduncle; some other small black spots scattered over
colored side. Eight specimens from Porto Rico present some variation of color; spots on !ins not
always as in above description, but the general color-pattern is about the same, varying mainly in the
darkness or lightness of the shades.

FIG. 105.-Platol'ltrys occllaiue.

The following shows the variation in some essential measurements of 4 of the largest specimens:

'rotul Length Head in Depth in Eye in Snontin Maxillary Number Number Number
to base of of dorsal of anal oflength. caudal. body. body. head. head. In head. rays. rays. pores.

-------------- ------
mm, mm,
73 63 3.7 1.65 3.1 1.85 3.1 80 67

JLI71 62 1.13 1.8 3 3.75 3.33 80 60 73
50 12 3.8 1.7 3.11 3.18 3.38 80 59 75
16 10 1 1.8 .......... ........... ............. 80 60 75

Found in the western Atlantic from Long Island to Rio Janeiro, on sandy shores. Recorded from
several Florida localities and recorded by Poey under other names from Cuba. The present collection
contains specimens from San Antonio Bridge, San Juan, Culebra, and Boqueron; Mr. Gray's collection
has one from San Geronimo.

Rnombu« oceuatu«Agassiz, in Spix, Pisco Brusil., &'i, pl. 46, 1829, Brazil.
Rhombus bahianus Castlenau, Aulm. Nouv, et Rares Amer. du Sud, 1855, Bahia.
Platol'ltrys ncbularl« Jordan & Gilbert, Proe, U. S. N. M. 1884, 31, 143, Key West.
Platopltrys ocettatus, Jordan & Evermanu, 1. c., 2663, 1898.

275. Platophrys lunatus (Linmeus).

Head 3.8; depth about 2; eye (lower) 6.25; interorbital space 3.12; snout (from lower eye) 3.6;
maxillary 3.12; pectoral 1.22; D. 92; A. 74; scales (pores) 92. Body elliptical-ovate, strongly com
pressed; anterior profile concave, snout projecting, leaving a reentrant angle above it; mouth I1l~derate,
maxillary reaching to middle of pupil of lower eye; jaws subequal, lower with a well-developed knob
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at symphysis; teeth small, in an irregular double series in each jaw; anterior end of maxillary with
large blunt spine pointing somewhat outward and forward; interorbital very wide and deeply concave;
orbital rim, below on upper orbit, above on lower, broken up into blunt papilloo; eye with moderate
cirri near upper margin of iris on eye membrane or cover. Gillrakers short and thick, 9 developed
on lower" part of arch, none on upper. Anterior part of interorbital, snout, maxillary, and mandible
naked; scales of eyed side ctenoid, those of blind side smooth; arch of lateral line short and high, its
base contained 5.5 in the straight portion. Dorsal fin beginning above the anterior nostril; ventral of
colored side beginning under middle of lower eye, with 6 rays; left ventral inserted farther back, also
of 6 rays.

Color in spirits: Ground-color of eyed side gray, thickly dotted with light-brown, giving it a
brownish tint; speckled with dark-brown, numerous complete, broken, and incomplete rings of light
blue, edged outside with dark-brown or olive, surrounding areas of ground-color; diameter of longest
ring about 10 mm., some of the rings with irregular or scalloped outline indicating coalescing spots;
base of tail and head with blue spots and crescents; vertical fins and candal with light-blue spots
(becoming white in time); vertical fins brownish with black spots at intervals along the base; pectoral
barred with black. A black blotch on lateral line at junction of straight portion and arch, another
about midway the straight portion, and another at base of caudal peduncle.

The specimen upon which this description is based (taken from a specimen 213 mm. total length,
from Culebra Island) differs somewhat from current descriptions chiefly in lacking the smaller spine
on upper edge of maxillary behind larger one on snout; in the filamentous ray of pectoral; in having
6 rays in right ventral; presence of ocular cirri; and in having ctenoid scales on colored side. Notwith
standing these apparent differences, there can be no doubt regarding the identification. The pectoral
is slightly filamentous, indicating the possibility of individuals, perhaps the other sex, having the long
filament as found in other flat-fishes. The so-called "spine" on the snout is really a tubercle in the
above-described specimen, and doubtless is more or less an age or sex character, if not both, and
perhaps a more or less individual variation. As shown by other specimens, the scales are not always
so strongly ctenoid, and they are not uniformly so in this one. The coloration is plainly that of P.
lunatus. A series of fishes of this genus shows all grades of coloration and other variations which
enable us to include in P. lunaius at least one other species formerly considered distinct, and very
probably two. Platophrys maculifer represents a younger individual of P. lunatus in which the sup
posed differential marks are not so well developed. Jordan & Evermann, in Bulletin 47, U. S. N. M.,
state that they have never seen any young examples certainly referable to P. lunat'us, and' until its
development is traced some of the species known from small examples only must be doubtful. This
also leads us to believe that the present conclusions are correct.

The following notes will serve to show something of the color variations:
1. A specimen, 215 mm, long, from Aguadilla has the black blotches along side more diffuse and

larger, the first being under end of pectoral below lateral line; cirri are present on both eyes.
2. A specimen from San Antonio Bridge, 131 mm, long, agrees perfectly with descriptions of P.

maculifer (Poey) in coloration, and very closely in other respects. Head 3.33; depth about 1.8; eye
(lower) 5.8; maxillary 3.3; snout 4.12; D. 90; A. 70; scales 86. Mouth small, oblique, the maxillary
3.4 in head; eye with cirri; no filamentous pectoral ray; arch of lateral line short and high. Color,
reddish-gray, body covered with circles of round sky-blue spots, which are not confluent and not
edged with darker color; besides these very few detached spots or other blue markings; head with
similar blue spots, but no rings; area inclosed in blue rings not different from ground-color; caudal
with blue spots, other fins with none; dorsal and anal mottled with black blotches each covering the
bases of about 3 rays, with about 7 rays intervening between the blotches; a large, diffuse, dusky spot
at front of straight part of lateral line; one better defined with lighter area on it anteriorly on middle
of lateral line; a faint one under last part of vertical fins not far in front of caudal peduncle; pectoral
grayish, with narrow dark bars. .

3. A specimen 97 mm. long from Playa de Ponce may be described as follows: Head 3.5; depth
about 1.7; eye about 4.33; snout 4; maxillary 3; D. 85; A. 73; pores 90; ocular cirrtpresent, Color,
gray, clouded with smoky-brown and some still more dusky mottlings: numerous small blue spots
arranged in more or less complete rings and singly, some of the rings with a small whiter spot in center;
large black blotch just behind arch of lateral line, one midway of straight portion, and another small
faint one over last part of anal fin; first blotch has 4 gray areas in it, second has one large crescentic
gray area, which is spotted or dotted with black; a fainter, lighter margin around front of point of the
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most intense part of blotch, giving it an ocellated effect. Small ocelli, similar in character, scattered
over body; fins all spotted and marked with black.

4. A specimen, 109 mm. total length, presents similar color pattern to the preceding, but of lighter
shade. Head 3.8; depth 1.8; eye 4.16; snout 3.8; maxillary 2.7; D. 91; A. 70; scales (pores) 90; cirri
present on eye membranes.

5. A specimen, 42 mm. long, possesses about the same general color arrangement as larger speci
mens, but lacks the blue spots. Head 3.33; depth 1.8; D. 94; A. 72; pores 87. Ocular cirri large.

6. Another young individual from Ponce, 45 mm. in total length, is very brightly and distinctly
marked in the same general way as the others mentioned, but lacks the blue spots. Ocular cirri large.
Head 3.33; depth 1.33; D. 94; A. 69; pores 82.

7. A young example from San Antonio Bridge, 50 mm, long, presents the same general appearance
as the other young ones, but has longer ocular cirri. Head 3.5; depth 1.75; eye 4.8; snout 4; maxillary 3;
pectoral 1.5; D. 96; A. 73; pores 83.

Life color: Pale-sandy, with numerous small ocellated brown spots with pale centers; a large black
blotch on lateral line at posterior third of body; fins with numerous small white spots and a few larger
irregular brown ones.

An inhabitant of the West Indies, north to Florida; common; recorded from Havana, Cienfuegos,
Jamaica; Bahamas, Sombrero, St. Thomas, and from Green Turtle Key. Specimens at hand from
Culebra, Aguadilla, San Antonio Bridge, San Juan, and Ponce, Porto Rico.

Solea lunata etpunetata (the Sole), Catesby, Nat. Hist. Carolina, tab. 27, 1725, Bahamas.
Pleuronectes lunatu8 Linneeus, Syst. Nat., ed, X, 269, 1758, Bahamas; based on Catesby,
Pieuronecies argus Bloch, Iehth., tab. 48, 1783, Martinique; after Plumier.
fPleuronecle88urinamen8i8 Bloch & Schneider, Syst. Ichth., 156, 1801,Surinam.
Pteuronectes ttuiculiferus Poey, Memorias, II, 316, 1860, Cienfuegos, Cuba.
Plenroneele8 euipticus Poey, Memorias, II, 315, 1860, Cuba.
Platophry8lunatn8, Jordan & Evermann, I. e., 2665,1898.
Plalophry8 maculifer, Jordan & Evermann, I. c., 2664,1898.
Plalophry8 elliptieu8, Jordan & Evermann, I. e., 2665,1898.

Genus 156, SYACIUM Ranzani.

Body elliptic-ovate, much compressed; interorbital space broad in males and more or less concave,
narrowed in female; mouth moderate, gape curved; teeth in upper jaw biserial, in lower uniserial;
front teeth of "upper jaw enlarged; vomer toothless; scales rather large, ciliate; lateral line without
arch in front; pectoral fins present on both sides; septum of gill-cavity below gill-arches without
foramen; a deep emargination near isthmus; gill rakers short and thick; dorsal low, its anterior rays
not elevated; pectorals both present; caudal subsessile; no anal spine; pectorals produced in males;
ventral fins short; that of colored side on ridge of abdomen.

This genus contains a considerable number of species, mostly American and African, which form
a transition from Platophrys to Citharichthys. They fall readily into 2 groups distinguished by width
of interorbital space. As this width is dependent on age, and as it is subject to various intergradations,
the group Aramaca founded on it can not be admitted as a distinct genus.

a. Snout and orbits without spines or spinous processes.
b. Scales rather large, 50 to 57 in lateral line; interorbital space broad. Color, nearly plain brown, with darker dots

or mottllngs, no ring-like spots or ocelli; fins mottled; left pectoral barred; blind side sometimes wholly or
partly dusky. especially in northern specimens pEeiulum

bb. Scales rather small, 58 to 70 In lateral line _... .. . .. . . tnicrurum, 276

276. Syacium micrurum Ranzani.

Head 3.8 in length; depth 2.4; D. 87 to 92; A. 54 to 68; scales 65 to 70 (pores); eye 4 in head;
maxillary 2.5 to 3. Form regularly elliptical, profile evenly convex to end of snout; eyes large, nearly
even in front, male with interorbital space deeply concave, its width two-thirds vertical depth of eye
(or more in Brazilian specimens); female with interorbital area much narrower, with a more or less
perfect median. groove, its width about equal to depth of pupil; mouth small, maxillary reaching to
below middle of eye; teeth small, slender, in 2 rows above, in 1 row below, outer series in upper jaw
somewhat enlarged, but hardly canine-like; gillrakers very short and thick, about 1 + 7 in number;
scales small, firm, moderately ctenoid; pectoral 1.33 in head in female, reaching nearly to base of caudal
in male; vertebral 9 +24 = 33.
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Color, dark-brown, with many rings and spots of light-gray and blackish, some of the dark rings
.with a black central spot; a diffuse dusky blotch on lateral line above pectoral and one near base of.
caudal peduncle; fins with numerous inky spots and dark markings; blind side pale.

Fifteen specimens from Mayaguez appear to differ somewhat in general appearance from other
specimens which can be referred to this species, but measurements and comparison reveal no really
tangible constant differences. The largest, 163 millimeters long, presents the following charac
ters: Head 3.9; depth 1.33; eye 4.5; snout 4.8; maxillary 2.4; interorbital8; pectoral 1.3; D. 88; A.68;
scales 59 (68). Color, plain-brown, with a few faint or obscure grayish ocelli and darker spots; a faint
brown blotch under end of pectoral, 1 on middle of straight line and 1 near base of caudal peduncle.
All fins with light-brown crossbars.

For comparison measurements of an undoubted S. micrurum of similar size are given: Head 3.75;
depth 2.4; eye 5.33; snout 4.8; maxillary 2.6; interorbital 16; pectoralIA; D. 88; A. 70; scales 59 (65).

West Indian fauna, Key West to Rio Janeiro, Cuba, Haiti, Jamaica, and Bahia, rather common;
the Porto Rican examples are from Mayaguez, Ponce, Hucares, Aguadilla, Culebra, Boqueron, Palo
Seco, and stations 6059 and 6061.

Syacium micrurum Ranzani, Nov. Spec. Pise, Diss., seo., 20,pI. 5, 1840, Brazil; Jordan & Evermann, I. e., 2672. 1898.
Ilippoglo88u8 oeellatu8 Poey, Memorlas, II, 314,1860, Cuba.
Hemirbominu: aramaea Gunther, Cat., IV, 42, 1862, Cuba and Jainafea.
OithariehthY8 rethalion Jordan, Proc. U. S. N. M. 1886, 52, Havana.

Genus 157. CITRARICHTRYS :Bleeker. Whiffs,

Eyes and color on left side. Body oblong; mouth of the large type, but comparatively small,
with 1 series of small, sharp teeth in each jaw; no teeth on vomer or palatines. Gillrakers moderate,
slender. Dorsal fin beginning just in front of eye; all fin rays simple; ventrals of colored side on ridge
of abdomen; no anal spine; caudal fin convex or double truncate behind, none of the fins produced.
Scales thin, deciduous, slightly ctenoid. Lateral line nearly straight, simple. Lower pharyngeals
separate, each with a single row of teeth. Vertebras 30 to 40.

This genus includes small flounders of weak organization, especially characteristic of sandy
shores of tropical America. The sub-genus Orthopsetia includes species of more northern range and
somewhat different form, and especially noteworthy as having an increased number of vertebrte, The
two groups intergrade so perfectly that no sharp line of division can be drawn between them.

The genus Oitharichthys contains 13 American species, 7 of which are Atlantic. Only 3 of these
are known to occur in Porto Rico.

a. Vertcbrre 33 to 36; Interorbital ridge low and narrow, head closely compressed.
b. Eye large, 3 to 4.5 In head.
e. Head large, 3 to 3.33in length.
d. Interorbital space very narrow, 5 In eye; snout with a spine; pectoral of eyed side elongate, one-third longer than

head: maxillary 2.25In head. D. 91:A. 73; scales 48 dinocero«
ca. Head smaller, about 4 in length.
e. Body comparatively elongate, depth about 2.5 in length: mouth very small: muxtllnrv 3.5 In head; dorsal rays 88;

anal 67:scales 40; eye 4 In head areti/rons
ee. Body comparatively broad, depth about half the length; mouth larger.
f. Snout with a strong, sharp spine on eyed side, above upper lip; eye large, 2.3 to 3 In head: greatest depth of body

over pectorals; Interorbital space with a wide ridge, about half diameter of eye unicorni8,27i
. ff. Snout without distinct spine; eye moderate,3.5 to 4.5 in head; greatest depth of body under middle of dorsal;

Interorbital space a narrow, scaly ridge with a slight median groove; maxillary 2.33In head: teeth small, those
In front slightly enlarged: body not very thin: gill rakers moderate, 6+13.

g. Dorsal rays 68: anal 52; scales smaller, lateral line with about 53 pores: side with whitish blotches...• , uhlcri.
gg. Dorsal rays 80; anal 56; scales large, 41 in lateral line; side and fins with dark blotches ilWCl'OJl8

bb. Eye quite small, 5 to 81n head; snout short, forming an angle with profile: mouth moderato, oblique. muxtllury
2.5 to 2.66In head: teeth small, anterior somewhat enlarged: dorsal about 80; anal 60; body and fins speckled,

h. Seales not very large, 45 to 51 in lateral line; gill rakers long and slender, longer than pupil.
i; Eye small, about 8 in head spiloplcrus, 278

ii. Eye larger, about 6 In head : arenacelt8,279

277. Oitharichthys unicornis Goode.

Head 4.5; depth 2.33; eye 2.33; snout 4; maxillary 2.33; pectoral 1.55; D. 77; A. 60; scales 42.
Body ovoidal, not particularly deep, but strongly compressed; head broad across front; mouth mod
prate; no spi.ies, but a knob at symphysis of lower jaw; eye large; interorbital a narrow ridge dividing
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anteriorly, becoming front rim of orbit, concave in front of eyes; pectoral short; longest rays of
vertical fins moderate; scales large, deciduous.

Color, somewhat mottled light-brown. _
This description is from a single specimen taken by the Fish. Hawk at station 6063, in Mayaguez

Harbor. Total length 57 mm., the only specimen of this species taken. After comparison with a
large number of specimens in the U. S. National Museum, we have decided that the present specimen
is a female, the lack of spines on head being coincident with a narrow interorbital. Our example
corresponds exactly with many females of similar size in the National Museum collection. The wide
interorbital in other species has been found associated constantly with the male when any difference
of this kind existed. For comparison, and because the horned fish may be met with, a description of
an individual, presumably a male, taken in deep water in the Gulf Stream, is here given: Totallength
77 mm.; head 3.5; depth 2.25; eye 3; interorbital 6; snout 4.5; maxillary 2.25; pectoral 2.1S; D. 74;
A. 60; scales 45. Head broad, wider across front of eyes than in female; muzzle less sharp; inter
orbital wide anteriorly, narrowing behind, concave, a ridge extending across from back part of upper
orbit to side of anterior orbit in front (in the female this makes the ridge between the eyes); a sharp
slender spine projecting forward from edge of upper part of the snout; 2 smaller ones from point of
upper orbit; small one from side of snout neal" tip extending somewhat to one side; 2 from front of
orbital rim or lower eye; knob at symphysis of lower jaw; head, as in the female, everywhere scaled.
Fins evidently once had brown blotches.

Formerly collected in deep water of Gulf Stream off southeast coast of New England; off Sand
Key, Florida, in 44 fathoms; and in the Gulf of Mexico southward of Cape San BIas, in 60, 11], and
142 fathoms.

GUltar-ie/LlTtys usiicornds Gooilc, Proc, U. S. N. M.I880, 342,Gulf Strcam southeast of Ncw Englanil; Jordan & Evennann,
I. o., 2683,1898.

278. Citharichthys spilopterus Gunther.

Head about 3.75; depth about 2.2S; eye 7.8; snout S.8; maxillary 2.5; pectoral 2; D. 82; A. 61;
scales (pores) 48. Body moderately elongate, much compressed; snout short, forming an angle with
profile; jaws jltrongly curved, upper somewhat hooked overlower; lower jaw slightly included; maxil
lary reaching to posterior margin of lower orbit; teeth small, in a single row, anterior a little enlarged;
interorbital area a low, narrow ridge, which is divided anteriorly; gillrakers short and rather slender;
scales finely etenoid on colored side; origin of dorsal above anterior edge of upper eye, slightly on blind
side; origin of anal slightly behind base of pectoral.

Color, light-brown mottled somewhat with darker; indistinct blotch on lateral line under tip of
pectoral, one about middle of straight portion, -and one at base of caudal; vertical fins with narrow
elongate spots on rays vertically arranged, sometimes in pairs at more or less regular intervals.

Description taken from specimen, 148 mm. total length, from Mayaguez, Everywhere abundant
on sandy shores of the warmer parts of western Atlantic, in shallow water; specimens recorded from
South Carolina, Florida, Cuba, and Brazil. The Porto Rican collection contains numerous individuals
from Mayaguez, Aguadilla, San Antonio Bridge, San Juan, Playa de Ponce, Palo Seco, Vieques, Caballo
Blanco Reef, Puerto Real, Boqueron, and Fajardo.

Oitharichthys spilopter1ts GUnther, Cat., tv, 421, 1862, Ncw Orleans, Santo Domingo, and Jamaica; .Tordan & Evermann
1. e., 2685,1898.' -

Gi/harle/Llhys cayannensis Bleeker, Comptes Rcndns Acad. Sci. Amsterdam, XIII, 1862, 6, Caycnnc; name only.
Oitharichthys (/uatemalensis Bleeker, Ncder. Tydschr. Dlcrk.,I8G4, 73, Guatemala.

279. Citharichthys arenaceus Everrnann & Marsh, new species.

Head 3.8; depth nearly 2; eye 6; snout 5; maxillary 2.2; pectoral 1.8; D. 74; A. .'54; pores S1.
Body elliptical, rather deep; head deep; month large; snout not very prominent, making but a slight
notch in front of upper eye; interorbital narrow, concave: eyes small, not close together; lateral line
not arched, but from upper end of gill-opening directed slightly downward to about in a line with tip
of pectoral, whence it extends directly backward to caudal fin; scales of colored side (left) finely
ctenoid, with accessory scales along region of lateral line; rays of vertical fins and caudal with small
scales, as is usual in flat-fishes; ventrals with 6 rays each.
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Color light-gray, thickly spotted with olive, giving it a granitic appearance, the rays of all the
fins with narrow alternating olive and gray crossbars; some rays of vertical fins with short oblong
spots extending in the direction of the ray; blind side pale.

A small-eyed Oitharichthys, in this respect related to C..vpdopteru», but, except in small examples,
bearing scarcely any other resemblance to that species. It differs from C. spiloptenu: mainly in the
general heavier appearance, being everywhere broader and thicker, and in its color. There are two
unnamed specimens in the National Museum from Santo Domingo referable to this species, otherwise
known only from Porto Rico. This description is from a specimen, 162 mm. in total length (type
No. 49526, U. S. N. M.), 1 of 10 specimens from Mayaguez.

FIG. 106.-Githm'ichthyB m·enaCCllB.

The following table of relative measurements of these specimens is given for comparison:

Comparat'i1,e meamtrement.~ of 10 cotypes of Oitharichthys arenaee'U.~.

1
2
3
4
5
6

l,I.

'rota! Length
Eye. Isnout, If:~~!' p~~r.- "0='. '00'. "o~.1ength, to base of Head. Depth.

enudnl.

- -----------------------
162* 141 3.8 2 6.17 5.3 '2.33 1.5 74 54 50
130 110 3.75 2 5.8 4.8 2.41 2.07 ns 50 fi.I
114 100 3.84 2.8 5.2 4.33 2.(; 1.81i 1i9 51 45
94 8J 4.05 2.J4 5 5 2.5 2 70 50 48

.95 82 3.80 2.1 5.25 4. fifi 2.33 2.1 70 5.~ 48
95 81 3.80 2.011 5.25 5.25 2.62 2.1 75 48 50
88 70 4 2.17 4.75 4.75 2.7 1.9 74 54 50
84 73 3.94 2.14 5.3 5.3 2.5 2.05 75 sa 49
77 65 3.8 2.17 4.86 4.80 2.43 2.12 72 51 48
59 49 3.8 2.33 4.33 4.33 z.c 1. 80 72 51 48

,
*T~e type.
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One other specimen was collected January 19 at Mayaguez, 2 at Aguadilla January ]8, and 1 at
San Juan January 14. The two from Aguadilla may be described as follows:

Measurement.s, No. I. NO.2.

---
Total length............................. __ 125 123
Length to base of caudul , ................. 115 116
Bead (about) ........ __ .................... 4 4.14
Depth (about) ...... __ ..................... 2.16 2.33
Eye (about) ............................... 5.8 6.22
Snout (about) ........................ ___ .. 5.25 5.9
Maxillary ................................. 2.63 ~.54

Pectoral ................................... 2.25

JJDorsal ..................................... 73 72
Anal. ..............................·........ 52 51
Pores ...................................... -46 50

Color of same general pattern, but with large brownish blotches over body and one on caudal
peduncle.

FIG. 107.-Etropu8 erossotus.

Genus 168. ETROPUS Jordan & Gilbert.

Eyes and color on left side. Body regularly oval, deep, and compressed. Head small; mouth
very small, teeth close-set, slender, and pointed, somewhat incurved, mostly on blind side; no teeth
on vomer. Eyes small, separated by a narrow, scaleless ridge; margin of preopercle free. Ventrals
free from anal, that of colored side 'inserted on ridge of abdomen, its base rather long. Dorsal fin
heginning above eye; caudal double-truncate; anal without spine. Scales thin, deciduous, etenoid on
left side, cycloid on blind side. Lateral line simple, nearly straight.

This genus is very close to Oitharichthys, from which it differs only in the very small size of
mouth and in the correspondingly weak dentition. The 3 or 4 known species are similar in appearance
to the species of Oi.tharichthllB and inhabit the same waters. Size small. Ttnisanopseua, a South
American genus, is also very close to Etropus and Oitharichtltys, but has teeth arranged in a band. The
larval forms are translucent and symmetrical, as in PlatophryB., Monoleri~, ArnogloBItUB, etc.

a. Snout not acute; dorsal rays 75 to 85.
b. Body comparatively elongate, depth rather less than one-half length.
c. Dorsal rays 81; anal 58; head 4.25 in length; eye3.5 in head: maxillary 4 microstomus

cc. Dorsal rays 77; anal 61; head 4 in length; eye 3.5 in head: maxillary 4.33 ; rtmoen«
bb. Body very deep, depth more than one-half length; eye 3.75 in head; maxillary 4; head 4.8; depth 1.8 to 2; D. 76 to

85; A.56 to 67; scales 42 to 48; cirri on subopercle of blind side very numerous, White; olive ground, with
darker blotches; fins sanded crOBBOtuB, 280
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280. EtropUB crossotua Jordan & Gilbert.

Head 4.8 in length; depth I, 75to 2; D. 76to 85; A. 56 t067; V. 6; scales 42 t048; vertebrro9+25 =34.
Body oval and strongly compressed, with the dorsal and ventral curves nearly equal; both outlines
strongly arched anteriorly, body much deeper in the adult; head very small; snout short; mouth
very small, its cleft not so long as diameter of orbit; teeth conical, pointed, close-set, strongly incurved,
in a single series, those in upper jaw on the blind side only, those on lower jaw on both sides; eyes
large, lower in advance of upper, separated by a very narrow scaleless ridge, which extends backward
above the preopercle; edge of opercle on blind side with a row of conspicuous white cilia; upper
nostril turned somewhat to blind side; anterior nostril on left side, with a very slender ch rus; dorsal
fin commencing over front of upper eye, its middle rays highest, anterior not elevated; anal fin not
preceded by a spine, its middle rays highest; caudal fin very sharply double-truncate, as long as head;
pectorals short, that of left side the longer, about three-fourths length of head; ventral of colored side on
ridge of abdomen, the membrane of its last rays nearly reaching base of first ray of anal; ventral of blind
side longer than the other, one-half length of head, inserted farther forward than that of colored side;
vent lateral, with well-developed anal papilla. Scales thin, large, ctenoid on colored side, smooth on
blind side, those on middle part of body larger: head entirely scaly, except the snout and interorbital
ridge; rays of vertical fins with scales on basal half, on colored side; lateral line developed equally on
both Bides, nearly straight.

Color, olive-brown, with some darker blotches, most distinct in larger specimens; vertical fins
finely mottled and streaked with black and gray; pectoral and ventral on left side spotted.

Tropical America on both coasts, north to Cerros Island and North' Carolina, south to Panama
and Rio Janeiro; recorded from Charleston, Cedar Keys, New Orleans, Galveston, Beaufort, N. C.,
Mazatlan, Panama, from localities along both sides of coast of Lower California, and from several
places in Florida. Specimens before us are from Mayaguez, Palo Seco, and Arroyo, Porto Rico.

EtropuB arOBBotuB Jordan & Gilbert, Proe. U. S. N. M. 1881, 864,Mazatlan; Jordan & Evermann, I. c., 2689, 1898.

Family LXXIV. SOLEIDJE. The Soles.

Body oblong or elongate, usually scaly; mouth very small, much twisted toward eyed side; teeth
in villiform bands, very small' or obsolete; eyes small, close together, with or without a bony ridge
between them; edge of. preopercle adnate, concealed by skin and scales; gill-openings narrow, gill
membranes adnate to shoulder-girdle above; pectoral fins small or wanting; ventral fins small, one or
both sometimes wanting. .

Small fishes living on sandy bottoms, similar to the Pleuronectidre in structure, bnt much degraded,
the fins and teeth having lost many distinctive qualities; the vertebrro usually in increased numbers.

The soles are numerous in the warm seas, and those of sufficient size are valued as food. They
comprise about 12 genera and 150 species. They are naturally divisible into 3 subfamilies, each quite
distinct from the others, and possibly independently descended or degraded from normal Pieuronectidte.
The North American species belong to 2 subfamilies, very different one from the other.•The Achiriruv,
or American soles, are apparently allied to the Pseuin», the ventral fin of eyed side extending along
ridge of abdomen. The Soleaue, or European soles, show in the insertion of ventral and in other
respects a strong resemblance to the Pleuronectisue. The more aberrant Oynoglo88inre, or tongue-fishes,
are perhaps degraded Soleirue, but the eyes are sinistral, as in the Pseuaue. In the Soleino: and Achirinre
the eyes are dextral, as in the Pleuroneclinre.

ACHIRINlE:
1. Soles with eyes on right side and separated by a distinct bony ridge; ventral with long base confluent with anal.

Body oblong or ovate, with color on right side; eyes moderate or small, upper eye usually more or less in ad vance
oflower; mouth small, more or less twisted toward blind side; teeth littIedeveloped, In vllIlform bands; edge
of operele udnato, usually concealed by scales; gill-openings more or less narrowed, gill-membranes adnato
to shoulder-girdle above; blind side of head usually with fringes; pectoral fins small, sometimes wanting;
ventral fins developed, one or both of them sometimes obsolete; scales usually etenold, rarely wanting;
lateral line straight, usually slnglo: right ventral with extended base, confluent with anal fin.

a. GllI-openings of moderate extent, confluent below; vertical fins well separated; body ovate in outline, depth nearly
one-half length: pectoral fins rudimentary or wanting: lateral IIno straight; scales well developed, etenold
more or less enlarged on head, those of blind sIde of head with fringes; vertebrro about 28••...•. _ ACHIRUS.159

aa. Gill-openings very small, separate, each reduced to a small slit below angle of opercle; right ventral beginning at
. chin: pectoral tins minute or wanting; lateralllne straight; snout dilated, dorsal boginnlng upon it.
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b. Scales present, ctenoid: caudal somewhat confluent with dorsal.
e. Left ventral rudimentary, with 2 rays __ __ APIONICHTHVS

bb. Scales none: caudal free from dorsal and anul .. -r __ •••.••• __ , GYMNACHIRUS
CVNOGLOSSINlE:

II. Soles with eyes on left side, not separated by a bony ridge. Body elongate, more or less lanceolnto in outline, with
color on left side.

d. Ventral fin of eyed side only present, free from nnal ; no pectoral fins: no lateral line: Head without fringes.
SVAIPHURUS,160

Genus 159. ACHIRUS Laeepede, American Soles.

Eyes and color on the right side. Body oblong, bluntly rounded anteriorly. Head small; eyes
small, close together, upper eye in advance of lower, the two separated by a bony ridge; mouth small,
somewhat turned toward eolored side; nasal flaps present, nostril of blind side fringed; lip of colored
side fringed; teeth very small, on blind side only; gill-openings rather narrow, but eonfluent below, not
reduced to a slit; branchiostegal region scaled. Head closely scaled everywhere, scales on colored side
similar to those on body, those of nape and chin much enlarged; scales on blind side anteriorly with
their pectinations more or less produced, formiug cirri; scales of both sides extremely rough, extending
on fins. Lateral line straight, simple; edge of preoperele covered by scales. Dorsal beginning on
snout, low in front and thickly scaled, its rays divided; anal fin similar, without spine; caudal fin free,
convex; caudal peduncle very short and deep; pectoral fin of left side wanting, that of right side small
or obsolete; ventral rays 3 or 4, ventral fin of colored side long, connected with anal by a membrane.

This strongly marked genus contains numerous species, all very closely related, and nearly all
American. It has been united by Dr. Gunther with Solea, but for no good reason, as, the number of
vertebras is very much fewer than in the European soles.und the right ventral fin is decurrent along
the abdomen and united with the anal in the American soles, while it is short and wholly free in all
the European forms. The two groups belong in fact to distinct subfamiliea. It is also worth noticing
that the name AchiTllB is prior in date to that of Solea. The species with rudimentary pectoral fins have
been set apart by Dr. Bean to form the genus Baiosioma, but the very slight development of these organs
in some of the species and the evidently very close relationship of them all lead us to regard Baiostoma
as a subgenus only. If we follow Kaup in restricting the name Achiru.~ to the Asiatic group called
Partlachirus, the present genus would receive the name of Trinectes. It seems to us, however, that both
Lacepede and Cuvier regarded the species called by us A. fasciaius as the type of their genus A chirus.

BAIOSTOMA:
a. Pectoral fins small, present at least on right side.
b. Pectoral fins present on both sides, that of left side rudimentary, of a single ray; of eyed side with about 3 rays.
e. Dorsal rays 60 to 67; anal rays about 48. Color brownish, Irregularly spotted with darker, and with about 10 black

vertical lines crossing lateral line __ " . .. .. . . . .. achi,'us
ce. Dorsal rays 53 to 57. Color olivnoeous __ __ ' iuscriptus, 281
bb.. P6ctoral of ,right side only present.
d. Dorsal rays 50 to 58; anal rays 38 to 48.

Pectoral fin of 4 to 6 rays, considorably longer than eye; body with 8 to 10 narrow, vertical dark bars, these some-
times obsolete with age lineatus, 282

ACHIRUS:
aa. Pectoral" fins wholly wanting; dorsal rays 50 to 55; anal rays 37 to 46; right lower lip fringed; left nostril with

some Irlngcs; depth 1.8 in length: head 4: none of scales of eyed side with hair-like appendages. Color dusky
olive, more or lesR mottled with about 8 dark vertical stripes, these varying very much in width and number:
caudal spotted ....C ••••••••• :. •• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •••••••••• jaseiatw;

281. Achirus inscriptus Gosse.

Head 3.75 in body; depth 1.75; D.53 to 57; A.40; scales 75 to 80; interorbital width less than
eye; upper eye in advance of lower. Pectoral present on each side, that of left .side rudimentary,
usually of a single ray; that of eyed side with about 3; -left ventral with 1 or 2 small rays, in some
specimens entirely absent; right ventral joined to anal. Scales smaller and less rough than usual in
this genus, those of nape scarcely enlarged on eyed side, those of blind side much fringed; scales of
colored side with scattered hair-like appendages, some black others pale. Vertebrre 8 +20 = 28.

Color, olivaceous; head, body, dorsal, and anal fins covered with a network of dark lines; traces
of about 8 dark cross-streaks sometimes present; caudal base dusky. One specimen, 46 mm. long, from
Palo Seco, has the color rather darker than usual, dark network so distinct that lighter ground-color
shows as distinct light-gray spots; large round black spots scattered over side and vertical fins; no cross
streaks; caudal very pale with but a trace of dusky markings. Another individual, from San Antonio
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Bridge, is very darkly colored, due to intensity of black network and darker gray ground-color; blind
side somewhat dusted over with brown specks, which grade into solid blue-black on caudal peduncle;
caudal fin abruptly pale with few faint dusky dots; vertical fins very dark on blind side, rays paler.

A specimen, 77 rum. long, from Aguadilla possesses 3 rays in each pectoral fin and is the only one
of the collection having cross-streaks, of which there are about 8.

An inhabitant of the 'Vest Indies, north to southern Florida. It has been recorded from Haiti,
Key 'Vest, and Cape Florida. This collection contains specimens from station 6063 (in Mayaguez
Harbor in 75 fathoms), Fajardo, Palo Seco, Aguadilla, San Antonio Bridge, and San Juan.

Aeldru.s inscripius GOSflC, Nat. Sojourn Jnmalen, 52, pl.1, fig. 4, 1851, Jumaica: Jorduu & Everrnarm, 1.C" 2G9G, 1898.
Monocldr "eticnlatus Poey, Memorius, II, 317,1861, Cuba,

FIG. 108.-Aehirlts UneaJlt8.

282. Achirus lineatus (Linnrens).

Head 3.5; depth about 1.5; D. 49 to 58; A. 38 to 44; scales 75 to 85. Pectoral fin of right side only
developed, of 4 to 6 rays, considerably longer than eye. Body with 8 to 10 narrow, vertical dark bars,
these sometimes obsolete with nge ; vertical fins all with round dark spots, these usually especially distinct
on caudal fin; some of scales of eyed side with black, hair-like appendages; pectoral fin with 5 or 6
rays, about 3 in head, its length equal to distance from outer edge of one eye to outer edge of other.

Color, brown, the young spotted with whitish, the adults sometimes with darker; body with
about 8 narrow, vertical cross-streaks of blackish.

'Vest Indies and Brazil, Florida Keys to Uruguay; common and variable. Recorded from J amatca
and Cienfuegos in the 'Vest Indies and from both coasts of Florida. Specimens at hand are from San
Juan market. Palo Seco, Boqueron, and Vieques, Porto Rico.

Passer linds trtmsncrsi« notoiu« Sloane, Jumalca, 2, 77,1'1.246, fig. 2,1725, Jnmnica.
Picuronccics fuscus subroturulu« [JlabcrBrowne, Jamnlcu, '145,175fi, .Jumatca,
Pleuronccles Uneatlts J,inuffius, Syst, Nat., od, X, 268,1758,Jnmaiea: bused 011 Browne and Sloane; Bot of ed. XII, which is

Achirus fasciaiii«.
Jo[onoe/d"maeUUlJinnis Agllssiz, Spix, Plsc, Brnsi l., RR, 1'1.49,1R29, Brazf}: Poey, Fuuna Puerto-Riquefia, 341,1881; Stnhl, I. c.,

106,1883.
Baiosumui brachialie Beall,Proe. U. S. N.!If. 1882,413, Apnlnehlcoln Bay and south Florida,
Acldrn« e",nifer Jordan &. Gilbert, Proe, U. S. N. M. 1884,31, Ke)' West.
Acltil"lt8 lineatltS, Jordan &. Evermaun, 1.c., 2HnR.1RUR.
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Genus 160. SYMPHURUS Rafinesque. Tongue-fishes.

Body elongate, more or less lanceolate in outline, with eyes and color on left side; eyes small,
very close together, with no distinct interorbital ridge between them; mouth small, twisted toward
blind side; teeth little developed, in villiform bands; edge of preopercle covered by scales; gill-openings
narrow, gill-membranes adnate to shoulder-girdle above, joined together and free from isthmus below;
pectoral fins wanting (in adult); vertical fins more or less confluent; scales ctenoid; lateral line wanting.
Ventral fin of eyed side only present, free from anal; head without fringes.

SYMPHURUS:

a. Scales not mtnutactenotd, 65to 105 in number; dorsal rays 86 to 1oo; anal rays 70 to 87.
b. Scales rather large, about 65; head 4.38; depth 4.33; color, clouded-brown _ __ ..•. _ __ piger

bb. Scales small, moderately ctenoid, 75 to 105 in a longitudinal series.
c. Dorsal and anal pale anteriorly, becoming more or less abruptly black posteriorly.
d. Caudal fin abruptly pale, at least at tip.
e. Body elongate, depth 4.5 In length; head 5.5. D. 96 to 1OO; A. 86 or87; scales 88 to 90. Color, grayish, speckled with

brown; dorsal and anal fins black on last tcnth; caudal abruptly pale; tips of fin rays vermilion ... marginalu8
dd. Caudal fin black, as is a large part of dorsal and anal, hlaek either continuous or in form of large spots. Color,

brownish, often mottled, usually with more or less distinet darker erossbands and with longitudinal streaks
along rows of scales, sometimes nearly plain brown.

f. Scales rather larger, 75 to 90. Body less elongate, depth 3.1 to 3.66 in length; head 5.25 to 5.75. Dorsal 88 to 95;
. anal 75 to 80 _.. _ _ _ _ _ , .. _ _ plaguBia, 288

cc. Dorsal and anal pale throughout, or more or less mottled or spotted with darker, caudal similarly colored, not
distinctly black. Body not very elongate, depth 3 to 3.33 In length. (Probably all varieties of S. plagiu8a.)

g. Body with dark erossbands more or less distinct: fins mottled or speckled; upper eye slightly In advance of lower.
It. Dorsal rays 86 to 95: anal rays 75 to 80; head 5 in length; depth 3.26; scales 86 to 93; erossbands more distinct than

in related species _ plagiusa
hh; Dorsal rays 78 to 86; anal rays 70 to 72; head 6 in length; depth 3.5; scales 80 to 90. Color, light-brown, with darker

crossbars, which become obsolete with age _ p"Billu8
gf!. Body uniform grayish, without crossbands; last part of dorsal and anal with 3 or 4 oblong black blotches; each some

what larger than eye; upper eye directly above lower: head 5.66 In length. Scales 86; D. 92;A. 76.. diomedeanue
ACEDIA:

an. Scales very small, ctenoid, each with a medium dark streak, which simulates a keel, but is not a ridge; snout and
jaws naked; fin rays In increased number.

i, Head 5.66; depth 4.66: D. 119; A. 107; scales 120. Grayish, everywhere mottled with brown nebulo8U8

283. Symphurus plagusia Bloch & Schneider. Tongue-fish.

Head 5.25; depth about 3.5; D. 88'; A. 76; scales 90. Body rather elongate. Color, brown,
somewhat clouded; narrow longitudinal lines along rows of scales, posterior part of dorsal and anal and
caudal black; dark bars on dorsal and anal in direction of rays. The black caudal has been considered
the mark distinguishing this species from the closely-related form 8. plagiusa, from which otherwise,
according to descriptions, it differs but little.

Specimens at hand from Porto Rico show nearly all grades of coloration of the two forms which
with measurements cover pretty well the two species. But all of the Porto Rican specimens are
undoubtedly of the same species. They have been compared with specimens of 8. plaqiusa. The few
specimens of the latter examined revealed none with black caudal, but they differed in no other
respect, unless possibly in the slightly larger head and eyes. There can be little doubt but that the two
forms are as nearly identical as are the two names.

Some individuals are plain brown, with longitudinal streaks of darker along rows of scales, or
with distinct broad crossbars; or with irregular cross-mottling not arranged in definite bands. All of
these colors may vary from faint and light to very dark and distinct. The fins are sometimes nearly
plain, but usually with more or less numerous narrow dark hal'S rnnning in direction of fin rays. Color
of caudal rays ranging from pale, through longitudinally barred and dusky to very black.

West Indies to Brazil; common. Specimens have been taken at Havana and in Jamaica; in
Porto Rico it is known from Palo Seco, Ponce, Mayaguez, 'Boqu~ron, and Hucares, The only record
from Florida is "Off Key West, in about 20 fathoms" (Garman).
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Measurements of 15 specimens of Syrnphuru8 plaqusia, showing variations.

333

~.:.,,'
I Length to
I ~rotal

length. base of Head. Depth. D.
caudal.
----- -_.._---

Mayaguez ......... 146 137 5.25 3.5 88
Do............ 92 85 5.33 3.25 90

Palo Seco .......... 120 113 5.33 3.05 88
Do............ 103 96 5.o.~ 3.43 95
Do ............ 94 87 5:12 3.5 96
Do ............ 108 100 5.6 3.6 96
Do ............ ]09 103 6.44 3.6 96

Boqneron ......... 117 109 6.5 3.5 96
Ponce ............. 109 103 6.15 3.21 96

Do............ 93.5 86 5.25 3.5 93
Do............ 88 82 6.]2 3.25 91
Do ............ 85 78 6.2 3.37 93
Do ............ 68 64 6 3.66 93

Hucares ........... 90 85 5.33 3.5 92
Do............ 91 84 6.25 3.5 94

A.

76
74
77
80
75
83
83
79
76
75
75
77
78
75
79

Scales.

no
79
82
8ll
87
88
88

·83
82
82
78
80
78
87
82

Color of tail.

Black.
Pule,
Very black.
Black.

Do.
Do.
Do.

Very dusky,
Dusky.
Slightly dusky.
Barred.
Very slightly dusky. J
Plain pale.
Pale.

Do.

Plagusfa, Browne, Jamaica, 445, No.1, 1756,Jamaica,
Pteuronectc« plagusia Bloch & Schneider, Syst, Ichth., 162, 1801,Jamaica; after Browne.
Aeh-irus ornalus Laccpcde, Hist, Nat. Poiss., IV, 659, 1803, on a specimen" presented by Holland to Franee."
Plagusia tcssellaia Quoy & Gaimard, Voyage Uranie, Zoologie, 240, 1824, Rio Janeiro.
Plagusia brasiUe718ls Agassiz, Spix, Pisco Brasil., 89, tab. 50, 1829, Brazil.
Aphoristia ornata, Poey, Fauna Puerto-Riquefla, 341, 1881;Stahl, I. c., 80 and 166, 1883.
Symphurusplagusia, Jordan & Evermann, 2709,1898.

Family LXXV. ANTENNARIlD...E. The Frog-fishes.

Head and body more or less compressed. Mouth vertical or very oblique, opening upward;
lower jaw projecting; jaws with cardiform teeth; premaxillaries protractile. Gill-openings small,
pore-like, in or behind lower axils of pectorals. No pseudobranchire. Gills 2.5 or 3; skin naked,
smooth, or prickly. Pectoral members forming an elbow-like angle. Pseudobrachia long, with 3
actinosts. Ventral fins present, jugular, near together. Spinous dorsal of 1 to 3 separated, tentacle
like spines; soft dorsal long, larger than anal. Pyloric creca none.

The Antennariidm comprise about 5 genera and. 50 species, inhabitants of tropical seas, "living
on floating seaweed,and enabled, by filling the capacious stomach with air, to sustain themselves on
the surface of the water"; therefore widely dispersed by currents in the sea. The different species
display the most grotesque forms and appearance; and, as Dr. Gunther well says, there is none,
perhaps, in which the singular organization of the fish is more distinctly seen to be.in consonance
with its habits; and there is none in which mimicry and protective coloration and organization are
more strongly or more beautifully exemplified. "The habits of all are equally sluggish and inactive.
They are found in all warm seas and are very bad swimmers. Those Iound near the coasts lie on the
bottom of the sea, holding on with their arm-like pectoral fins to seaweeds or stones," among which
they conceal themselves. Their colora and dermal filaments resemble the seaweeds very closely and
render the fish extremely diflicultof detection. The species of pelagic habits attach themselves to
floating Sargassurn or other floating seaweed and are carried about by the winds and currents.

a. Head compressed; a rostral spine or tentacle, followed by 2 larger spines; palatine teeth developed; dorsal spines
disconnected.

b. Skin naked and smooth; ventral flns elongate PTEROPHIlYNE,161
bb. Skin eovered with prlekles; 'ventral flns short. ; · · .. • •• ANTENNARIUS, 162
aa. Head cuboid; a single rostral spine or tentacle, received in II groove; soft dorsal low CHAUNAX.l63

Genus 161. PTEROPHRYNE Gill. Mouse-fish.

Body smooth or scarcely granular, short, somewhat compressed, with tumid abdomen; mouth
small, oblique; palate with teeth; wrist and pectoral fin slender; ventrals elongated; soit dorsal and
anal vertically expanded.

Small fishes of fantastic shape in the West Indies and the Gulf Stream.
a. "Bait" on first dorsal spine bifurcate at tip , ••••• hislno

aa. "Bait" on first dorsal spine bulbous, eovered with fleshy lIIaments gibba.284
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284. Pterophryne gibba (Mitehill ). Sapo; Pescador.

Garman refers to this species certain specimens obtained in Gulf weed about Key ~est and the
Tortugas. These resemble P. histrio, but "differ markedly in certain respects. The bait on first
dorsal spine, for instance, is bulbous .and covered with slender fleshy filaments in our individuals, but
in P.lri.3trio it is bifurcate. P. gib/m is fairly represented by Cuvier, 1817, in his Chironectcslmvigatus.
The formula for the individuals in hand is D. III, 12; A. 7; V. 5; P. 10; C. 9." (Garman.) West
Indies north to Key 'Vest and the Tortugas; not seen by us in Porto Rico but recorded from there
by Professor Poey and Dr. Stahl; probably not uncommon but often confounded with P. histrio.

Lophius gibbus Milchill, Trans. Lit. and Phil. Soc. N. Y. 1815, I, pl. 4, fig; 9.
Cldrollcr.lcs Imlllgalas Cuvier, Mum. du ,MUS., III, 423, pI. 16, tlg.l, 1817, South Caroltnu.
fCldrollce/cs sonn/agU Buron J, W. von Muller, Reisen in den Vereinigten staaten, Carmela, und Mexico, Band I, 180,

1864, in floating seaweed; no exact locality stated. '
Pierophrttne I,evlga/a, Poey, Fauna Puerto-Riquefia, 340, 1881; Stahl, J. c., 79 and 165, 1883.
Plerophrync gibba, Jordan & Evermann, 1. e., 2717,1898.

Genus 162. ANTENNARIUS Lacepllde,

Body oblong, compressed, very deep through occipital region, tapering behind; breast tumid;
mouthrather large, more or less oblique, or even vertical; cardiform teeth on jaws, vomer, and palatines;
eye small; skin with small granules or spinules, these usually forked, and numerous fleshy slips;
First dorsal spine developed as a small rostral tentacle; second and third dorsal spines strong, covered
with skin, with numerous fleshy filaments; soft dorsal high and long; anal short and deep; caudal fin
rounded, peduncle free; pectoral fins wide, with a rather wide wrist, at lower posterior angle of which
are the very small gill-openings; ventral fins short.

Fantaetic-looking fishes, very numerous in warm seas, especially in .parts of the sea with floating
vegetation; not rarely individuals are found far from their native latitudes, carried by currents to the
coasts of Norway and New Zealand. Their power of swimming is very imperfect. When near the
coast they conceal themselves among corals, stones, or fucus, holding on to the ground by-means
of their arm-like pectoral fins. The extraordinary range of some of the species which inhabit the
Atlantic as well as the Indo-Pacific Ocean, is the consequence of their habit of attaching themselves
to floating objects. Their coloration is so similar to their surroundings that it is hardly possible to
distinguish tJ!e fish from a stone or coral covered with vegetation. Their way of attracting and seizing
their prey is evidently the same as in the other fishes of this family. Almost all the species are highly
colored, but the pattern of colors varies exceedingly. These fishes do not attain any considerable size,
and probably never exceed a length of 10 inches. A great number of species have been distinguished
by ichthyologists, but probably not more than twenty are known at present. (Gunther.)

A dozen American species of this interesting genus have been recognized, 9 of which occur in the
West Indies. The other 3 are found in the Gulf of California and southward on our Pacific coast. Of
the 9 West Indian species only 3 have as yet been taken in Porto Rico.

a. Bulbous tip or "bait" of flrst dorsal spine simple, undivided at tip.
b. Skin amoothish except about eyes; first dorsal spine short, second rough. Body brown. with whitish spots; I10

ocelli .. ~. _ " i1tolJ8,285
bb. Skin with prickles, velvety or shagreen-lfke.

c. Prickles simple, I10ne of them bifid.
d. Color black; tips of pectorals and ventrals nnd one or two spots on side white (prickles undescribed) .... l,rlnci]lis

dd, Color dusky; dorsal with 30celli; caudal with many spots: flrstdorsallonger than second: no dermal lhlpS. tcncbrosns
ce. Prickles or spinules on body mostly bifid. •
e. Body with 3 large occlIi, 1 on dorsal, 1 OIlclludlll, and 1 OIl middle of side, besides many black spots nnd streaks:

tip of first dorsal spine fringed; mouth largely black within ocellaiu«
aa. Bulbous tip or "bait" on first dorsal spine bifid Ilt tip: skin shugrecn-Iikc,
/. Color reddish, with brown spots, those about eye radlutiug,
g. Dermal flaps numerous on body; spinules on skin short and stifT,rendering surface shugrocn-llke scaber,286

gg. Dermal fiaps few; sptnulos On skin longer and slender, rendering surfaeo velvety Hgris
if· Color nniform black; surfaee of body rough, shagrcen-Ifke; inside of mouth white; flrst dorsal spine short, little

longer than second ..... " . . . . . . . . . . . . . . . .. . . .. •• . . .•. . . . •. . • .• ••••••.•••.••. . .. .•. . . .. .• . •.•• . . . . . .. nullingii, 287
aaa. Bulbous tip or "bait" of first dorsal spine trifid.

It. First dorsal ray twice as long as second and as long as cnudal: sides with numerous black ocelli, besides other •
streaks and dark spots: skin smoothish _ 71vu!lioccUalus

Ith. First dorsal spine barely one-half longer than second; shorter than caudal: sides with dark streaks and reticula
tions: a large ocellus under middle of soft dorsal: body rough, with shagreen ••...•........•.......... radiosu«
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285. Antennarius inops Poey,

Depth 2.75 with caudal. Skin lustrous, smooth, except for some points behind and below eye;
third of first 3 dorsal rays largest, its membrane not reaching to vent; second ray also large, but
shorter, placed between eyes; first spine developed as a fishing-rod, filiform, ending in a small, mem
branaceous lobe, its base dose to that of second, and therefore distant from end of snout, its spine
short, tip not reaching middle of second spine; short tentacles, like horns, on anterior part of third
spine, over nostrils and under mouth; caudal rounded; pectoral so joined that it can not be turned
forward as usual in this group, but rising obliquely backward and upward. Eye slightly longer than
snout; mouth brown within.

Color brown, with white spots on body and median fins, 6 of the largest of these each with the
center yellowish, largest from once to twice diameter of eye; spots on dorsal fins small; eye golden.

This species reaches a length of about 3 inches. It is known only from Porto Rico, whence it was
originally described; not obtained by us. .

Antennarius inops Poey, Anal. Soe. Esp, Hlst, Nat., X, 1SS1, 3'10, Porto Rico; Jordan & Evcrmuuu, 1.e., 2718, 18U8.
, Antennoriue portoricenels, Stahl, I. c., 246, 1882, Porto Rico.

286. Antennarius seaber (Cuvier).

(I'I,ATE 48.)

D. m-12; A. 7; P. 9 or 10. Anterior dorsal spine as long as second, and provided with 2 long
and thick cutaneous flaps at its tip; third dorsal spine not continuous with the soft dorsal; soft dorsal
fin terminating at some distance from the caudal, its last ray not extending to root of caudal, if laid
backward; dorsal spines, head, back, and sides of body with more 01' less numerous cutaneous fringes,
those of dorsal spines sometimes forming a dense cluster; skin very rough, covered with small spines.

Ground-color yellowish 01' reddish brown, brightest on back and underneath; body covered with
large, irregularly-rounded or oblong brownish spots; head with similar oblong spots; a series of 9 or
10 brown lines radiating from pupil; fins all light-brown or rosy at base, paler on distal ·portion, each
with a number of large roundish black or brownish spots, darkest on anal and pectoral; a ·series of
pale-greenish blotches on interradial membranes neal' outer margin of each fin; bait pale-yellowish,
stem paler; second and third dorsal spines rich brown.

A fish of small size from the Caribbean Sea; known from St. Lucia, Martinique, and Porto Rico;
only one specimen, 3 inches long, seined on the coral reef at Mayaguez.

Oluronectcs seaber Cuvler, Mem. Mus., III, 425, pl. 16. fig. 2, 1817, Martinique.
Antennarius scaber, Jordan & Evermunn, I. e., 2722, 1898.

287. Antennarius nuttingii Garman. "j[urci/:lago."

(PLATE 49.)

D. m-12; A. 7; V. 5; P. 11; C. 9. 111 form this species is shorter, more massive anteriorly, and
less compressed than either A. ocellaiusor A. radiosus. A tranverse section across middle of body is a
nearly equilateral triangle. Caudal region short. Head nearly as wide as high; cheeks swollen; fore
head rather broad, converging forward on edges. Occipital concavity wide and deep, free from scales
in a wide space below ends of first and second dorsal rays, this bare space being apparently for the recep
tion of the fleshy bait-bulb, which latter has 2 elongate lobes. Snout as long as orbit, broad, truncate;
chin vertical; symphyseul knob prominent. Mouth wide, subvertical. Eye small; orbit twice as
long, hardly more than one-half interorbital space. First and second dorsal rays equal in length, not
inclusive of the 2 elongate fleshy-fringed lobes surmounting first; base of first ray standing forward
prominently over mouth, being free for some distance; greater portion of second ray free, while the
third is connected with the dorsum by the skin, from base nearly to tip. This lust ray is larger than
either of its fellows. Soft dorsal large, middle rays longest, as long as distance from maxillary to hind
edge of operculum, or as long as rays of caudal fin; fin not reaching back to base of caudal rays, fringed;
hind margin of caudal convex, fringed; unal moderate, rays prominent in the margin, fin with a blunt
angle on outer edge, sub tending, when laid up against the tail, one-fourth or more of the length of the
caudal rays; rays on pectoral fins extending out beyond margins more noticeably than those of other
fins; ventrals small, in most instances with 6 points on outer margin, in one ease having but 5; greatest
length of caudal nearly one-fourth of total length; length of each maxillary two-thirds of caudal; scales
short, small, close-set, harsh to the touch, having none of the velvety appearance.
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Color in life: Entire body and head and bases of all fins black, with washing of rusty-brownish;
middle of dorsal fin and outer parts of other fins more rusty; margin of dorsal black; each of the
other fins with a distinct but narrow creamy-white border; bait white; inside of mouth plack.

Until now this fish was known only from the Bahama Banks, where the type was collected by the
Nutting expedition. Two specimens, each about 1.75 inches long, were obtained near the coral reef
at Mayaguez, in company with the specimen of A. scaber.

Aniennartue nultingii Garman, Bull. Iowa Lab. Nat. Hlst. 1896,83, 1'1. II, Great Bahama Banks: Jordan & Evermann,
I. e., 2723,1898.

Genus 163. CRAUNAX Lowe.

Head very large, depressed, cuboid. Mouth large, subvertical; jaws and palate with bands of
smali teeth. Skin with small, sharp spines. Spinous dorsal reduced to a small tentacle above snout,
retractile into a groove; soft dorsal moderate, low; anal short; ventrals small. Gills 2.5; no pseudo
branchire. Muciferous channels very conspicuous, lateral line prominent, undulate; another series of
'mucous tubes extending from lower jaws to axil; still another extending backward from snout and
maxillary to a point behind eye, when it ceases, uniting with a vertical line which extends from
lateral line to lower line, these lines thus inclosing a quadrate area on cheek. Gill-opening small, well
behind pectoral under front of soft dorsal.

, Small, fantastic, deep-sea fishes.

a. Dorsal rays 11; anal 5; depth 2.5 in length __ __ __ . -- " lJictItB,288
aa. Dorsal rays 13; anal 7; depth 2.4 In length -- nuttillgii

FIG. 10'J.-Cilaunux pictus.

288. Chaunax pictus Lowe.

Head 1.6; depth 2.5; D. I,ll; A. 5; P. 11; V. 4; C. 7. Rostral tentaclcshort, pedicellate;
muciferous channels appearing as chain-like rows of pits.

Color in spirits: Pale, with faint rosy shades persisting on back, caudal peduncle, and sides of head.
Deep waters of the Atlantic; known from Madeira, Soudan, Cape Verde, Barbados, off Rhode

Island, and elsewhere inthe Gulf Stream, in 130 to 428 fathoms. Our single specimen, 2 inches in
length, was taken in the beam trawl at Fish Hawk station 6070,9 miles from Mayaguez, in 220 fathoms.

CIla"1UlJ: pict,," Lowe, Trans. Zool: Soc. Lond. 1846,339, Madeira; Jordan & Evermann, 1. e., 2726, 1898.
fCltauna:r;jimbrlatuB Hilgendorf, Sitzber. Ges., Naturf, Freunde 1879,80, Sea of Japan.
fCilauna:r; nuttingii Garman, Bull. Lab. Nat. Hist. Iowa Univ. 1896, !lb, near Sand Key light, Florida, In 120 fathoms.

Family LXXVI. OGCOCEPHALID£. The Bat-fishes.

Head very broad and depressed, snout more or less elevated, trunk short and slender. Mouth
not large, subterminal or inferior, lower jaw included; teeth viIliform or cardiform, Gill-openings
very small, above and behind axils of pectoral fins. Body and, head covered with bony tubercles or
spines. Spinous dorsal reduced to a small rostral tentacle, which is retractile into a cavity under a
prominent process on forehead; in one genus the rostral tentacle is obsolete; soft dorsal and anal fins
small and short; ventrals well developed; pectoral fin well developed, its base strongly angled, with
long pseudobrachia and 3 actinosts. Branchiostegals 5; no pseudobranchise. There are 8 genera and
about 30 species of these fishes, chiefly American, some of them in the deep sea.
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OGCOC.;PHAI.INM:

a. Disk with frontal region elevated and the snout more or Iess produced Iorward: the tail stout: orblts lutera l: teeth
on vomer and palatines; rostral tentacle present,

, b. Gills 2.5; disk longer than broad ""." OOCOCII1'HALU8,164
RALJEUTINM:

aa. Disk with frontal region deprCHSQd, not elevated above the relit; CYCM partly superior: snout rounded, obtuse in
front; tail slender.

c. Dorsal fln present.
d. Vomer and pnlatlnes with teeth HALJEUTICHTHYS,I65

del. Vomer and puln tines toothless.
e. Disk aubeireulur: gill. 2.5.
j. Mouth rather small, tcrmlnal: prickles feeble " HAI.IEUTELLA

ee, Disk subtrlangutar: gills 2: prickles very strong DIBRANCHU8

FIG. 1l0.-Ollcoe<1Jlwllts 'l'e"paUll". d'H81l1 view.

FIG. 111.-0Ileoeeplwllts vesperUlio, front view.

Genus 164. OGCOCEPHALUS Fisoher. Sea Bats.

Body stoutish, tapering backward; head very broad and depressed, triangular in form, forehead
elevated and produced. Eyes large, lateral. Mouth rather small, subinferior under b .. out; villiform
teeth in bands, on jaws, vomer, and palatines. Skin covered with rough, hony tubercles, Dorsal and
anal fins very small; rostral tentacle present, retractile into a cavity under a bony prominence on
forehead; ventrals present, r, 5, well separated; pectorals large, placed horizontally. Gills 2.5. No
air-bladder; .no pyloric creca,

Tropical America, in shallow water. Small fishes of singular form, often regarded by the ignorant
as venomous.

a. Snout produced, rostral process pointed, 6 to 10 in length of body uespertilio, 289
aa. Snout short, rostral process 12 to 15 times in length of body " nastttu3

ana. Snout short, rostral tubercle reduced to a button-Iike tubercle, which is about 25 times in length of bodyr, mdial!!~

F. C. B. 1900-2'4
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289. Ogcocephalus vespertilio (Linnseus}. Bat-fish; Diablo; lofurcif:lago de Mar.

Head, from tip of upper jaw to gill-opening, nearly one-half the length; depth 5 in length from
upper jaw to base of caudal; width 1.8; D. 4; A. 4; rostral process from 6 to 10 (9 in our specimens
from Havana); pectoral 4.5; ventral 6; caudal 4.25. Body stoutish, much depressed, rostral process
longer than in other species, variable in length; mouth small, maxillary reaching nearly to posterior
margin of eye; villiform teeth in bands, on jaws, vomer, and palatines; interorbital flattish, its width
less at anterior end of eyes than at posterior; rostral groove longer than broad; body covered with bony
protuberances, variable in size, and not very definite in position, lower parts with a shagreen-like
covering; posterior edge of pectorals much behind middle of body; ventrala Iong, reaching outward to
edge of the disk-like anterior part of body; origin of dorsal over posterior edge of pectoral; anal under
vertical of tips of dorsal rays, and reaching nearly to base of caudal. Pale grayish-brown above, reddish
below; back with round black spots, conspicuous in life, but growing fainter and sometimes disappearing
in spirits; belly in life 'I coppery-red: pectoral nearly plain dusky.

West Indies, north to the Florida Keys; common in shallow water. Length 12 inches.
Recorded from Porto Rico by Professor Poey and Dr. Stahl. Here described from It specimen

from Havana, Cuba, about 10 inches in length. The length of snout is subject to great variation, but
it is never short and button-like, as in O. rodiatus.

Lophius uespertilio Linnseus, Syst, Nat., ed, X, 1. 286, 1758, American Seas: after Lophtl!sjl'onti unicornl of Artedl.
MaUhef£l! longirostl'is Cnvier & Valenciennes, Hist, Nat, Poi ss,, XII, 4fi2,1887, Bahia.
!>faUhe oespertiiio, Poey, Panna Puerto-Rlqnenu, 311, lRS1; Stahl, 1. c., 79 and 165,1888.
Ogeoeepltalus ucspcrtili», Jordan & Evermnnn, I. c., 2787, 1898.

Genus 165, HALIEUTICHTHYB Poey.

Disk subcircular, anteriorly cordiform, head merging into body, very large and much depressed;
cranial portion not elevated; interorbital space low and narrow; eyes partly superior; mouth terminal,
horizontal, jaws snbequal, the lower jaw nearly semicircular; teeth fine, on jaws and palate.. Gills 2.5;
no gillrakers; gill-openings anterior to pectoral; rostral tentacle very small, rectractile; dorsal and anal
few-rayed; pectoral large; carpus slender; caudal rounded; skin above sparsely armed with stellate
tubercles; lower surface smooth.

a. Surfaee of body eovered with brownish reticulutious ael!lcatu8,290
aa. Surface of body hlueklsh, not reticulate: pectoral. with u broad black bar,

b. Eyc-i; iulerorbitnl2 in eye; nostrfla compurntively remote 81ntthit,291
bb. Eye smu ller: interorbitnlnnrrower; nostrils nearer together.....•....•.................•................. eal'ibbf£lt8

290. Halieutichthys aculeatus (Mitchill).

Head 1.8; depth 6; eye 5; interorbital 1.8 in eye, 8 or 9 in body; D. 5; A. 4; pectoral of 17 rays,
1.5 in head; caudal of 9 rays, 1.6 in head. Disk about as broad as long, its breadth equal to distance
from tip of snout to base qf last dorsal ray; body above with many conical spines with stellular bases,
those at edge of disk usually 3-pointed, divergent; body smooth below; snout very short, obtuse,
bridge over rostral cavity with R 3-pointed spine in front, a simple smaller one on each side; simple
spines upon each supraorbital margin, and a row of about 5 on lower margin of eyeball, attached by a
fleshy flexible membrane; many slender filaments on edge of disk and sides of trunk; supraoral cavity
with a club-shaped tentacle. .

Color in spirits: Body white below, darker above with obscure brownish markings; pectoral and
caudal with 3 dark bars, outer widest and darkest, the 2 inner of the pectoral obscure in our specimen.
. West Indies, Gulf of Mexico, and Gulf Stream, in water of moderate depth. One specimen, 2.75
inches long, taken by beam trawl in 75 fathoms at Fish Hawk station 6063, off Mayaguez, January 20.

Lophius acltlcatus Mltchltl, Amer, Month. Mug., II, 1818, 825, Strut'is of Bahama,
IIalieuUehtlqj8 aenlcatm, Jordan & Evermann, I. c., 2789, 1898.
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291. Halieutichthys smithii Evermann & Marsh, new species.

339

Head 2; "depth 6; "eye 4; interorbital 2 in eye; D. ]-5; A. 4; P. 17; V. 5; C. B. Body not so
wide as in II. aculeatus, the anterior edge being more evenly rounded, the lateral edges less divergent,
and the posterior angles less salient; spines on body small and obscure, those on margin more prominent;
tail smooth, without spines; snout broad; rostral spine small; eye very large; interorbital space wide;
margin of body with a prominent fringe of filaments.

Cdlor much as in II. aculeatus but lighter and without any reticulations; proximal half of pectoral
pale, then a broad jet-black band on about nine of the interradial membranes only (the rays being pale),
the outer fourth pale; caudal pale, somewhat dark at tip.

FIG. 112.-IIalieuliehlhY8 slIIitldi.

This species is close to H. cul'ilili;cus Garman, from which it differs in the much larger eye, wider
interorbital, more remote nostrils and the coloration.

One specimen, the type (No. 4B537, U. S. N. M.) 3.25 inches long, collected by the Fish Hawk at
Station 6063, in Mayaguez Harbor, in 75fathoms, taken by the beam trawl on sand and coral bottom.

We name this interesting species for Dr. Hugh M. Smith, chief of the Division of Scientific Inquiry
of the United States Fish Commission.
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VegaBaja.............................................. 3
Verrugllto.............................................. 220
vespertillo, Ogcoeophalus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 338
vetu!a, Balfstes ...... .. .. .. .. . .. .. .. .. .. . .. .. .. .. .. .. .. 256

Searus.......................................... 243
vexillarlus, Holoeontrus 1J9
Vldul, Don Ignaelo G 6.20
Vleju,Colorado 240
Viejo J85, 198, 239, 241, 243
Vleques Island ~ .. 22,40
Vireo ealidrls.................... 16
vlrginieu, Anisotremus.................... 195

Ostrea . .. .. .. .. . .. . .. .. .. .. .. .. .. .. . .. . . .. .. . 16
Polydaotylus J7,117

vtrfde.Bparlsoma '..... 240
viridis, Plutygyra 19
ViVUllUS, Neomrenls 33,175
vivipara, Pcecilfu 97
Volador , . .. • . . . . . . . .. • . . . . . . . • . . .. . . . • .. . . . .• 103, llH, 285
YOUtUllS, CcpIIlLlucanthus.............................. 285
Vomer gubonensls J9, J33
vomer, Selene 17,135
vulpes, Albula 82
Ward, Henry B V
Weirs.................................................. 32
West Indian Lancelct 59
Wheeler,W,M ,..................... V
White·bill. . 85
White, S. Reynolds :........ 6
White Grunt........................................... 193
White·mouth Drullllller........................... 220
White Mullet................................ 113
Wilson, H. M 11,12
Wllson,H.V ~................... V
Wilson,J.B............................................. 5
Worm l~el.............................................. 72
Wright, Lieutenant.................................... 6
Xlphocarls elongata 13,15
Xurel............ 132
Xystasma cinereum ·.... 207
xystrodon, Sparisomn 20,236
Yellowbird, Summer 16
Yellow Gout-fish 121

Grunt.......................................... 189
Jack ;.................. 131
Mackerel.. .. .. . .. . .. .. .. .. . .. .. .. . . 132
Tail 20,180

Zaga................................................... 297
Zapatero ..... ..... .. ..... . .... . .. . . .. .. . . . . . . . . . . . . . . . . J27
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