4.—A REVIEW OF THE SPAROID FISHES OF AMERICA AND
EUROPE.

By Davip Sranrk JOrRDAN AND Bert FESLER.

In the present paper is given a review of the genera and species of
Sparide (porgies, snappers, grunts, ete.) found in the waters of America
and Burope. The family of Sparide is hero provisionally accepted
with tlie limitations as given in the “Synopsis of the Fishes of North
America” (Jordan & Gilbert, 1883), 1t is recognized as containing
those perciform fishes which have maxillary and ventral sheaths and
which lack the peculiarities of certain other groups. In this sense the
family would contain the Sparide and Pristipomatide of Giinther or the
Sparide, Hemulide (Pristipomatide), Lutjanide, and Pimelepteride, of
Dr. Gill. While it is evident that the group as here accepted is a
Somewhat heterogeneous one, it is still doubtful what division it should
Wndergo in order to represent most faithfully the relations of its con-
8tituent pzu‘ts: For the present, therefore, we may leave the group as
deﬁned by Jordan & Gilbert:

Body oblong, or more or less elevated, covered with moderate-sized, adherent
Beales, which are moro or less strongly ctenoid or almost eycloid. Lateral line well
de\'(:lo])ed, concurront with the back, not extonding on tho caudal fin. Hoad large,
the crests on tho skull usually largely doveloped. No suborbital stay; mouth mod-
Srate or large, usually termiual, low, and Lorizontal. Premaxillaries protractile;
axillary without supplemental bone, for most of its length slipping under the cdge
of the preorbital, which forms a more or less distinct sheatl; preorbital. usually,
but et always, broad; teeth various and variously placed; lower pharyngenls sep-

- drate; gills, four, 2 large slit behind the fourth; psoudobranchio large; gill-rakers
Moderate ; gill membranes separute, free from the isthinus; preopercle serrate or
etire; opercle withiout spines; sides of hend usually scaly; dorsal fin single, con-
tmuous, or deeply notched, sometimes divided into two fins, the spines usually
Strong, depressible in a groove; the spines heteracanthous, that is, alternating, the
Olie stronger on the right side, tho other on tho left; the spines 10 to 18 in number;
anal fin similar to the soft dorsal, and with 3 spines; ventral fins thoracic, the rays
5,5 with a more or less distinct scale-like appondage at base; caudal fin usually
Wore or Jess coneave behind; air bladder present, usually simple; pyloric cowen few
O'mnuny; vertobrs usually 104-14=24, 16+418=34 in one subfamily.
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The family comnprises about 35 genera and some 450 species, chiefly
inhabiting the shores of warm regions. All of them are valued as food.
They are known by a great variety of names, many of them being varia-
tions of the Greek =dypoc, which becomes Pargus, Pargo, Porgie, Pogy,
ete. The names Snapper and Grunt are also applied to many species.
The group is closely related to the Serranide on the one hand, the genus
Xenistius being very close to the Serranoid genus Kullia; on the other
band, Seorpis, Kyphosus, etec., approach the Chatodontida.

The material on which the present paper is based is primarily that
contaived in the collection of the University of Indiana. All the ma-
terial in the Museum of Comparative Zoblogy has also been examined,
and much of that in the United States National Museum, as well as the
collections of the Leland Stantord Junior University., A large share
of the material in the British Musewn and in the Museum at Paris has
also been carefully compared.

The work of preparing this review was begun in 1888, but the junior
author having been called away from Bloomington its completion was
deferred. Later, increased executive duties on the part of both au-
thors rendered its completion difficult, and it has been thought best to
publish it in its present unfinished condition rather than to wait for o
time of leisure sufficient for its completion. It is hoped that it may
serve as a basis for further study in the important group of which it
treats. In several of the genera a detailed synonymy of the species is
not attempted, ouly an outline being given. Ior purposes of compari-
son, the Furopean genera are included, and a list of European species
in each genus is appended. The names of genera not found in America
are inclosed in brackets in the following analysis.

The Sparide of America and Lurope seem to fall naturally into
twelve well-marked subfamilies, which may be thus compared:

ANALYSIS OF SUBFAMILIES OF SPARIDE.

I. Carnivorous species; intestinal canal of moderate length; teeth in the jaws not

all incisor-liko; vertebrio usually 104-15.
a. Spines of premaxillary not extending to the occiput; the mouth moderately

protractile.
b. Vomer with teoth,

¢, Teoth in jaws unequal, some of them more or less canine-like. (No distinct *
tubereles from the cranium for the articulation of the epipharyn-
goal Lones; enlarged apophyses for the articulation of palatine
and preorbital boues; anterior four vertebris without parapo-
Physes; maxillary long, formed essentially as in the Serranide.)
d. Nostrils remote from cach othor; the anterior tubular, near tho end of the
snout; vomerine tecth coarse, molar; tecth in jaws large, the
lateral teeth molar; (skull as in Lutjanina) .. HorLorAGRINE, 1.
dd. Nosirils near together, placed just before eye, the unterior not tnbular;
vomerine teeth villiform, the pateh A, A\, or { shaped; teeth in
jaws all acute; no incisors or molars.. .........LUTJANIN.E, II.

*8ee Gill, Proe. U. 8. Nat. Mas. 1884, 351,
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oc. Teeth in jaws very sinall, cqual; vomerino teeth minute, in a {-shaped
pateh; dorsal fin deeply divided; skull with the temporal crest

very low, running straight forward to the supraorbital ridge.
XENICUTHYINE, III

bb. Vomer without teeth; palatines and tongue toothless.
d. Teoth on sides of jaws not molar; maxillaries formed casontially as in the
" Serranidae.

e. Teeth subeunal, or these of the outer serics more or less enlarged; no
strong canines; preopercle moro or loss sorrate, rarely entiro;

air bladder not constrieted............vocann. HaMULINE, 1V,
ee. Teoth very unequal, one or both jaws with strong canines; preopercle
entire; dorsal continuous.....cooooeioiunan. DENTICINE, V.

dd. Teeth on sides of jaws molar; maxillaries peculiar in form and in artic-
ulation, unlike those of the Serranide. ’
J- Anterior teeth conical, or slse more or less incisor-like; preopoercle
entire; dorsal fin continuous; preorbital broad.. .SPARINE, VI.
7/. Anterior toeth as well as lateral teeth molar-like; preoporcle dentic-
‘ ulate; dorsal fin divided into two; preorbital narrow.
Boripunz, VIIL.
aa. Spines of premaxillary extending backward to the oceiput, so that the mouth
is excessively protractile, as in the genus Gerres; teethin jaws
small or wanting; vomer with minute teoth or none; dorsal fin
continnous or deeply notched; preorbital narrow; preopercle
PRI o TR MzENINz, VIIL
1. Herbivorous specics; intestinal canal clongate; anterior tceth in jaws incisor-
liko; mo molars or canines; premaxillaries moderately pro-
tractile.
g- Lower rays of pectorals branched like the upper; air bladder
usnally with two long horns; vertobrm 24 to 27; dorsal spines,

10 to 14.
i Pyloric ceeea fow; teeth fixed; vortical fins not scaly; ne teeth
ON VONIOT v e ace ccannecasnmemenomssnonesascons ScATHARINE, IX.

hh. Pylorie cocn veTy numerous.
i. Soft part of dorsal and anal fins naked or partly scaled; head
more or less naked; teeth in broad bands, all freely movable,

JLOTO Ol VOO e e cuas cesmnas coroosnanmsnssssssnsasn GIRELLINZE, X,
ii. Soft parts of vertical fins.closely scaly; tecth moro or less
fixed, usually present on VOMmer ..........---- Kyrnosixnz, XL

gg. Lower rays of pectorals simple; vertebre in increased number
(about 34); dorsal fin long; the anterior part with 15 to 17 spines,
the posterior with 18 to 20 soft rays; anterior teeth incisor-
like; vyomer with or without teeth; scales very small; pyloric
COCD 2104 o oaecvaveesnaccnsasmnasssenes APLODACTYLINE, XII.

Of these subfamilies, the Hoplopagrind, Xenichthyine, and Boridiine,
are exclusively American. The Denticine and Scatharine are confined
to the O1d World.
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ANALYSIS OF EUROPEAN AND AMERICAN GENERA OF SPARIDE,
Subfamily I.—1OPLOPAGRIN.E,
(Sparide with the anterior nostrils tubular, at the end of the snout.)

Anterior nostril remoto from the other, close to the premaxillary, in the end of
barbel or tube; vomer with a few molar teeth; tecth of jaws course and bluns, the
Jateral teeth molar; doraal spines continuous with the soft rays, which are scaly at
base; intestinal canal short; skull and general anatomy essentially as in Lutjanus.
One genus, in the eastern Pacifie. -

a. Vomer, with about threc coarse molar teoth; dorsal spines 10; scales large;
gill-rakers few; tongue and palatines toothless; lower pharyngeals narrow,
with small conical teoth, c oo ceeeceeeccescoreccanaasen ....HOPLOPAGRUS, 1.

Subfamily II.—LUTJANINZ.

(Sparide with pointod teeth only, some of thewm canine-like, and with
villiform teeth on the vomer.)

Nostrils normal; toeth in jaws all pointed, some of these tecth larger than others,
forming more or less distinct canines; vomer and palatines with villiform teeth;
lower pharyngeals narrow, with slender tecth; no “ distinet tubercles from the
cranium for the articulation with the upper pharyngeals; enlarged apophyses for
articulation with the palatines and preorbitals; anterior vertebris without para-
pophyses.” (Gill.) Scales large; dorsal fin single or divided ;- intestinal canal short,
with few ewca. :

Species numerous in all tropical scas, the vast majority of them referable to the
typical genus, Lufjanus. Several of themm occur at eonsiderable depths, and one
( Ferilug eordidus) is a true decp-water fish. The fishes of the group present some
analogies to the Serranide.

a. Interorbital area not flat nor separated from the occipital region, the median
and lateral erests procurrent on it, and the frontal narrowed forward;
dorsal fin contiunous, the spines not separated by a notch from the
soft rays.

3. Prefrontals, with the articular facets arising from diverging V-shaped ridges;
basi-sphenoid, with an anterior lobiform extension; soft dorsal and
anal scaly; dorsal Apines 10 or 11 (in American species); tongue with
tecth (at least in adult specimens).

¢. Frouto-oceipital erest ceasing anteriorly far from frout of frontal; prefrontal
with posterior areas impressed, longand cribriform; no pterygoidteeth;
candal fin lunate; gill-rakers rather {few, shortish ...... LU'I‘JAN.UH, 2.
ce. Fronto-occipital erest continned on cthmoidal projection; prefrontals with
posterior nress short and excavated ahovb and in front; pterygoid
teeth present (in the adult) in anurrow band; candal fin very deeply
forked; gill-rakers numerous, ratherlong . ..coooveeean - QCYCURUS, 3.
bb. Prefrontals with the artienlar facets developed from simple tubercles and
not V-shaped; basi-sphenoid not lobigerons; canines small; soft rays

of dorsal 10 or 11. . -

d. Prefrontals with the posterior are ascribriform; pterygoid with a broad
patcl of teeth (in adult); hyoid bones and tongue with teeth; canines
very sinall or obsolete; dorsal spines 12 (or 13); soft 'dorsal and anal
somewhat scaled; top of head scaled to before middle of eye; gill-
rakers NUmMerons ... ... ... . et ....RHOMBOPLITES, 4.
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dd. Profrontals with the posterior arcas solid and somewhat tumid; ptery-
goids, byoid bone, and tonguo toothless; dorsal spines 10; soft dorsal

and anal 8enleleBS. oot ceee e aerae e e ceeec ADPSILUS, 5.

aa. Interorbital aren flat, separated by a trapsverse line of demarcation from the
occipital, by which the median a8 well as the lateral crests are limited ;

frontals wide in front; tongue and pterygoids toothless; soft rays of

‘ dorsal 10 or 11,

¢. Dorsal fin  continuous; frontals not cavernous; supraorbital margin
crenate; periotic region much swollen outwards and with the bones
thin and polished; preorbital moderato; frontals behind, with funnel-
shaped foramina;-soft dorsal and anal secaleless; last rays of dorsal
and anal produced ... .o iiiiiiieii il APRION, 6.

ce. Dorsal nearly or quite divided into tsvo fins by a deep notch; eyes very
large; preorbital very narrow.

f. Frontals not cavernous, simply normally perforate; supraorbital mar-
gins crenate; periotic region little convex and with tho bones thick,
unpolished; prefrontals behind, with funnel-shaped foraminaj body
compuaratively elongate; head naked abovoe and on snout; soft dorsal
and anal naked; peritoneum and lining of gill-cavity pale; candal
deoply forked; cOloT Crimson. .. ccemnomerammaaooneecrans Erers, 7.

Jf. Frontals cavernous (like those of Seiwnvida), with longitudinal, osse-

ous bars, leaving interspaces in front of transverse ridge and on cach
side near tho front; supraorbital margins smooth; prefrontals behind,
with simple foramina for olfuctory nerves; bLody comparatively short
and deep; head scaly above and on jaws and spout; soft dorsal
anal scaly at base; peritoneum and lining of gill-cavity bluek; caudal
Inuate. Deep-water apecies, blackish-purple in color,.... VERILUS, 8.

3

Subfamily III.—XENICUTHYINZ.

(Speride, with minute subequal teeth on jaws and vowner; none on pala-
{ines; nnd with the upper jaw moderately protractile.)

Body compressed, eovered with small, thin, ctenoid, silvery scales; top of head,
cheeks, opercles, part: of preorbital and crown scaly; mouth small, obligue, with
small recurved teeth in jaws; preorbital narrow; a rhomboid patel of small tecth
on vomer; few teoth or none on the tongue and palatines; gill-rakers long and slen-
der; dorsal lins nearly separaie, thoe anterior of slender spines; the soft rays scaly.
Intestinal canal short; the pylorie ewca not examined. Skull not studied, the
erests conspicuonus, the temporal running forward to join the supracceipital,

Shore fishes, 1ho species fow, confined o the eastern Pacific, where three genoran
are known. They show many resemblances to the Serranide, especially to the genus
Kullia.

a. Doraal rays, X or XI-1, 12 or 13, the spinous part of the fin at least half longer
than soft part; anal rays, 113, 10 or 11. )

b. Dorsual {ing cn't,iro,ly separated, interval between them four-fifths of eye; the
spinons dorsal half longer than soft: nostrils small, close together.

XENOCYS, 9.

bh. Dorsal fins connected at hase, tho gpinous part about double length of soflt

PATE e e e aee ceeen s s e et s e XrExN1sTIUs, 10.

aa. Dorsal rays, X1-1, 18 or 19, the soft part longer than tho spinous part; anal

*rays about I, 1. cerern oo cieiaieioiiaentaan.. XENICHTHYS, 11,
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Subfamily IV.—HAEMULIN.E.

(Sparide: with the teetl all pointed, none on vomer or palatines; without
strong canines, the premaxillaries not greatly protractile, the
maxillaries gerranine, and thoe air bladder simple.)

Body generally oblong, compressed, covered with large or amall scales; jaws witn
bands ot teeth, the outer series of which are often enlarged, but not so as to form
specialized canines; no tecth on vomer, palatines, or tongue; preoperele usually ser-
rate, the serrae rarely obsolete; dorml fin continuous. Intestinal canal short, with
few pyloric ceeea.

Shore fishes of the warm seas, tho majority of the nnmerous spegies American.
‘Tho fishes of this group present numerous resemblances to the Scienida, in which
family they were placed by Cuvier

a. Chin with a central groove hehind the symphysis of the lower jaw.
4. Month more or less wide, the lips scarlet in life posteriorly; soft parts of

vertical fins densely scaly to their margins..........Ha&MULON, 12
bb. Mouth wore or less narrow ; soft fins naked or with scales on their basal
parts.

¢. Anal fin short, its rays 11,7 to 111,10; dorsal fin more or less emarginate, its
spines rather robust.
d. Body ovate, the back eclevated; depth greater than length of the head;
outer teeth of upper jauw enlarged; lips thick; second anal spine
strong ; soft rays of dorsal and anal scaly at base..ANisoTrREMUS, 13.
dd. Body oblong, the depth usually less than length of head; lips not very
thick.

e. Preoperele very sharply serrate, the serrm at angle much enlarged,
those below angle turned forward; outer teeth in both jaws con-
siderably enlarged; soft rays of dorsal and anal more or less scaly ;
sccond anal spineenlarged ..........................CONODON, 14,

ce. Preoperclefinely serrate, the serrw at the angle scarcely enlarged, those
below not antrorse; tecth subequal, or the outer in upper jaw some-
what ¢nlarged; gill-rakers very short and weak....1’0MADASIS, 15.

cc. Anal fin long and low, its rays 111,10 to 113,13; dorsal fin low, scarcely

~ cemarginate; anal spines small, preopercle finely serrate or entire;

outer teeth of jaws scarcely enlarged; gill-rakors moderate, rather

L I ) S ORTHOPRISTIS, 16.

aa. Chin with pores but with no central groove at the symphysis; soft rays of
vertical fins naked or partly scaled; preopercle finely scrrate.

J. Auterior profile parabolic or nearly straight; teeth small, the outer
usually more or less enlarged; gill-rakers slender and comparatively
long, (Appearance of Orthopristis.)

g. Anal fin long, with 10 to 13 soft rays; dorsal fin deeply notched;
soft dorsal and anal naked, with no distinct sheath at base.
Isacia, 17,
’I'I. Anal fin short, with soven soft. rays; dorsal fin low and scarcely
emarginate; soft dorsnl and anal more or less densely scaly.
[PARAPRISTIFOMA, 18.]

. Anterior profile concave above tho oye; snout gibbous; outer teeth in
both jaws enlarged and blunt (uppc wance of dnisotremus); gill-
rakers small and slender. ... ... o oeueoo.. .. .GENYATREMUS, 19.
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Subfamily V.—DENTICINA.

(Sparide with canines in one or both jows and with no incisors nor
molars nor teeth on the vomer.)

Body oblong; jaws with conical teeth only, some of them, at least in upper jaw,
enlarged and canine-like; no teeth on vomer, palatines, or tongue; upper juw moder-
ately protractile; dorsal comtinuous, its soft rays naked; intestine short, with few
pyloric cwren; preoperclo entive; preorbital broad. Genera 6 or 7; species humerous,
chiefly of tho seas of the Old World, the group n.ppurcntly forming a transition
from the Lutjanine to the Sparine.

a. Dorsal spines 11 or 12 (rarely 10), scales rather small, those on cheok in more
than 3 rows; those in lateral line about 60; mouth large, the lower
Jaw projecting .ot iiaet it i e [DENTEX, 20.]
aa. Dorsal spines 10; scales rather large, those on cheek usually in 3 rows; shose
in tho lateral line about 50; mouth moderate, the jaw subequal,
dorsal or candal fins often filamontous....!...... . NEMIPTERUS, 21.

Subfamily VI.—SPARINAE.
(Sparide with the anterior teeth conical or incisor-like, the lateral teetl molar.)

Body oblong or elevated, with rather large scales; mouth small, the promaxillary
little protractilo; front of jaws with couical or incisor-like teeth, side of jaws with
two or more series of rounded molars; no teeth on vomer, palatines, or tongue;
maxillary short, peculiar in form and in articulation; dorsal fin continuons; poste-
rior nostril largest, and more or less oblong or slit-like. Intestinal caual short, with
few pyloric cweca. '

Shiore fishes of the tropical seas, especially abundant in the West Indies and in the
Moditerrancan.

a. Second interhsemal bone enlarged, hollowed anteriorly, or pen-shaped, recoiving
tho posterior end of the air bladder in its unterior groove; posterior
nostril slit-like; cheoks scaly.

b. Frontteeth narrow, compressed, forming lanceolate incisors; the first spine-
boaring interneural with an antrorse spinc; tunpoml crest obsoloete ;
lateral crest nowhere coalescing with the supraoccipital crest;
interorbital area flattish, with two low ridges; u small foramen in
oach of these ubove frout of pupil; interorbital area much con-
tracted anteriorly; u strongly projecting prefrontal process which
makes an ncute angle with the supraorbital....... STENOTOMUS, 22,

bb. Front teeth conical or canine-lilke; first spine-bearing interneural without
antrorse spine; temporal ecrest very thin and high, joining the
1ateral erest which forms part of the margin of orbit above middle
of eyo, both crests coalescing with the supraoccipital in the cavern-
ous anterior part of the interorbital aren; interorbital area some-
what contracted nnteriorly; prefrontal process very strong, making
an ohtuse angle with the supraorbital; this process forming o con-
spicuous knob ubove the long posterior nostril. .. .....CaLamus, 28.

aa. Second interhismal spine normal, not ‘“ pon-shaped;” cheeks scaly.

¢. Front teeth conic, not compressed; no incisors; occipital crest coalescont
with the temporal crests; no antrorse spine on first interneural;

dorsal spines usually 11 to 13.
d. Anterior testh in both jaws strong, decidedly canine-like; body more or
less deep and compressed ... .ol Srarus, 24.
dd. Anterior teeth in both jaws cardiforin and not canine-like; body oblong
orolongate.. ccocncccerceacciienains wieeeseansesss [PAGELLUS, 206.]
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cc. Front teeth incisor-like; no canines.
e. Incisors broad; molars in 2 to 4 series in each jaw.
[f. ¥irst spine-bearing interneural with an antrorse spine in front.

g. Supraoecipital and temporal crests nowhere coalescent, the inter-
orbital area not swollen; frontal boue in the interorbital area thin,
concave in transverse section; temporal crest low, scparated from
supraoceipital erest by a filattish area which extends forward on each
side of supraoccipital crest and to groove of premaxillary spines.
(Incisors conspicuously notched.) . ...2o . ... ... ..., lL.aGopoN, 26.

gg. Supraoceipital and temporal erests coalescent anteriorly, both dis-
appearing in the gibbous interorbital aren; frontal bone between
oyes transversely convex ind more or less honeycombed; temporal
crest separated from occipital crest by an excavated area, bounded
anteriorly by the lateral crost, which merges into the supraoceipital
above eye. (Incisors entire or with u shallow notch.)

ARCHOBARGUS, 27,
f. First spine-bearing interneural without antrorse spine above; skull
essentially as in 4rchosaryus, the frontal bone more cavernous.

Dirropus, 28.
ec. Incisors narrow; molars in a single series in each jaw; no antrorse
interneural spine; snout produced ..c...ocveineaa--. [CHarax, 29.]

Subfamily VII.—Boripnn~az:.
-(Sparidar with molar teeth only, none on the vomer or palatines.)

Body rather elongate, covered with moderateseales; mouth small; each jaw with
two or three rows of coarse molar tceth; no teeth on vomer, palatines, or tongue;
nostrils roundish, subequal near eye; dorsal fin divided almost to base, the spines
high; preopercle serrulate. A single genus found on the coast of Brazil.

a. Short snout; preorbital narrow; dorsal spines, 12; anal fin small ; eaudal forked.
13oRripIA, 30.

Subfamily VIIL—M/ENINA:,

(Sparide with the premaxillaries greatly protractile, their spines
extending backward to the occiput.)

Body oblong or olongate, covered with moderate or small ciliated scalos; mouth
moderate or small, extremely protractile, the spines of the premaxillaries extending
backward to the occiput; teeth small or wanting; dorsal continuous or divided, the
spines very slender; preopercle entire; intestine short, with few pyloric caca.

Shore fishes, chiefly of the Old World, In the form of the mouth they present
unalogies to the Cerridae.

a. Jaws with teeth; dorsal spincs very feeble.
b. Yomer w{th minnte teeth; body oblong, compressed; dorsal fin continnous,
itsrays X1, 11 ....... ... .. e teeiatesaeeaas eeva..[MAXA, 3L}
bh. Vomer without teeth.

c. Dorsal fin with its outline nearly continuous, its rays xI, 11; body corn-

p'ress‘ed; scales moderate, 60 L0 70 . ... ..o ooei. ... [SricaRra, 32.]
ce. Dorsal fin divided to base, ity rays X111, 9; hody subceylindrical; seales very
sntadl (about 90y, .o L. [{CENTRACANTHUS, 33.]

aa. Juws toothless; dorsal fins, 2; the spines very slender, about 13 in number;
body elongate; lower pharyngeals with cardiform tecth.
LERYTHRICHTIIYS, 34.
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Subfamily IN.—SCATHARINA,

(Herbivorous Sparide with fixed ineisor teeth in tho front of the jaws
ouly; no molars, no teeth on the vomer or palatines; thoe
pylorie eaea few in number and the vertical fins not scaly.)

Body oblong or clevatod, with scalos of moderate or rather small size. Month
moderate, with immmovable incisor teeth in the front of the jaws, no molar teoth,
and with no teeth on vemer, palatines, or tongue glowoer rays of pectoral hranched;
vertical fins naked; intestinal canal elongate, with few pyloric caca. Air Dladder
nsuaily with two posterior horns.

Herbivorous shore fishes, the nnmerous speeies nearly all contined to the wators of
the eastern Atlauntic.

a. Pyloric caeca few (about 4); teeth fixed; cheeks and opereles sealy; vortical
fing naked.
. Incisor teeth broad, in a single serics, with no cardiform teeth bohind thiem.
¢. Incisor tecth broad, notehed at tip.
d. Incisor toetl with no other teeth behind thom.
¢. Body elongate, subeylindrical; dorsal spines 11 or 15, eyes large.
[Box, 35.]
ce. Body oblong, compressed; dorsal spines 11; eyes small.. . [Boors, 36.]
dd. Incisor teoth with a band of small granular teeth behind them; o series
of pointed tecth on sides of jaws; body oblong, ovate, compressetl

o
dorsal rays X1, 14 L. {OBLADA, 37.]
ce. Incisor teeth lanceolato, with no other toeth Lehind them; body oblong,
comprossed ; dorsal rays X1l ...l [Scarianrus, 38.]

bb. Incisors narrow, launceolate, with a band of cardiform tceth behind them;
body oblong, ovate, comprossed ; dorsal spines 10 or 11.
[SPONDYLIOSOMA, 39.]

Subfamily X.—GIRELLINAS.

(Herbivorous Sparide with a band of movable incisor teeth in front of
cach jaw; no molars; few teoth if any on palatines; the
opereles scaleless; the pyloric cwen vory uumerons amd the
dorsal not closely scaled.)

Body oblong, with scales of modorate or siall size; mouth moderate, with mov-
able incisor teeth in a band in tho front of caeh jaw; no tecth on vouer or tongue,
sometimos a few teoth on palatines; all rays of poctoral branched ; dorsal and anal
scaly at buso.  Intestinal cannl elongate, with many pyloric caea.

Herbivorous shoro fishes, found only in the Pacitic Ocean.

a. Incisors all tricuspid.
b. Dorsal spines 14 or 15; each jaw with a sorics of flat, movable, tricuspid
incisors, behind which is o broad band of similar sinaller oncs;
dorsal continuous, its spineslow........... ... .l GIRELLA, 40,
bb, Dorsal spines 12 or 13; ‘“in both jaws serics of flat tricuspid teeth, bohind
whiclt is n band of similar tecth, less doveloped and replacing the
former;” soft dorsal and anal clevatod...........DoyYDpIXODON, 41,
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Subfamily XI.—KYPrHOSINAX.

(Herbivorous Sparide, with incisor-like teeth in the juws, no molar
teeth, and with the soft rays of vertical fins densely scaly;
intestinal canal long with many pyloric cwea.)

Body oblong or ovate, compressed, covored with small scales; similar scales cnvel-
oping soft parts of vortical fins and more or less encroiaching on the head; mouth
small, with the anterior teeth more or less incisor-like; no molars; villiform teeth on
palatines and usually on vomer*and tongue; preorbital narrow. Intestinal eanal
very long, with nnmerous pylorie cwca.

Herbivorous shore fishes, chiefly of the acific Ocean.

~

a. Top of hiead as far back as posterior margin of eyes naked; incisor teeth narrow,
equal, rounded, with no smaller teeth behind them; mno teeth on
vomer or tongue; spinous dorsal much longer than soft dorsal; soft
anal higher and shorter than soft dovsal....... ... H1uRMOSILLA, 42.

aa. Top of head as well a8 sides and jaws closely scaled; broad bands of teoth
behind the ineisors; villiform teeth on vOmer, palatines, and tongue;

. dorsal spines low ; incisor teeth lanceolate.
b. Incisor teoth strong, with horizontal, backward-projecting roots; soft dorsal
and anal notelevated ... ... il ciiiiiiiienatas Kyprnosus, 43.

bb. Incisor testh very narrow, withont evident roots.
¢. Anal finshort, 3% in length of body, its rays 111, 19; dorsal spines gradually
increasing in height to the sixth, then decreasing backward; soft
dorsal and anal not faleate; preopercle slightly serrate; teeth nar-
row but evidently compressed........oooeieaaant MEDIALUNA, 44.
ce. Amal fin long, 24 in length of body, its rays about 111, 25; dorvsal spines
gradnated, increasing in height to tho last; soft dorsal aud anal not
falcate; teeth cylindrical (¥) ... oo iiiiaoes C.ESIOSOMA, 45.

Subfamily XII.—APLODACTYLINXA.

(Herbivorous Sparide, with the vertehrin and dorsal rays in increased
number, the lower pectoral rays simple, not branched; jaws
with flat incisor testh in front, and no molar teeth; the fins
separate.)

Body oblong, compressed, with very small scales; checks and opureles senlys
mouth smal}, little protractile; jaws with one or more sories of ilat incisors, which
are usnally 3 to 5 cuspid; a band of small cardiform teeth behind these in tho
upper jaw; teeth sometimes presont on the voiwor; opercles unarmed; cheok and
opercles scaly; six lower rays of pectoral simple; dorsal fins separate, both very
loug, the first of 15 to 18 spines, the second of 18 to 21 soft rays; anal fin short;
vertical fins scaly at base; intestines long, with 2 to 4 pyloric eacn; vertobrie in
increased number (said to ho 16 + 18 =34 in Aplodactylus arctidens).

) Species few, inhabiting the South Temperate zone of the Pacific Ocean, the
increased number of vertebr: apparently according with thoir dwelling in cooler
wators.  The species are roferred to o single genus, which resembles Girella in the

f({:‘m of the head and in dentition, but differs in tho technical characters mentioned
above.

a. Pectoral with 6 simplo rays; dorsal spines 15 to 17......... APLODACTYLUS, 46.
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Subfamily L.—HQPLOPAGRINZA.
I. HOPLOPAGRUS.

Hoplopagrus Gill, Proc. Ac. Nat. Sci. Phila. 1862, 253 (Giinthert).

Type: Hoplopagrus giintheri Gill.

Itymology: ¢=lev, singular of d=ia, arms, armor; wdypes, porgy.

One species of this remarkable generic type is known. With a close
resemblance in nearly all respects to I. caxis, and other ordinary
Lutjani, it strikingly differs in the structure of the nostrils and in the
dentition from all other tishes of this type.

ANALYSIS OF SPECIES OF IHOPLOPAGRUS.

a. Pody oblong-ovate, short, deep, and compressed, the back arcled, tiae body ab-
ruptly contracted to the base of thieshort cadal peduncle; anterior protileslightly
and evenly convex. Snout ratherlong and pointed, its length 2} in head; mouth
small, the maxillary scarcely reaching to front of orbit, its length 2% to 3in
bend; teeth in jaws arranged as in the Lutjani, but coarse and blnnt, the lat-
oral teeth of both jaws rounded and molar-like, more blunt in Jarge examples;
upper jaw with about 2 coarse, rather long canines; vowmer with about 3 to 5
coarse molar teoth; palatines and tongue toothless; lower jaw rather woak,
included ; anterior nostril at the extreme front of the snout, closo to the promax-
illary, in the extremity of a barbel-like tube which hangs down abovo the month
and is nearly ns long as the oye; posterior nostril 4 rather loug and narrow
oblique slit, near the front of the eye; eye small, near tho middle of tho length
of the Lead, 4f in head (young); interorbital space rather broad and convex, its
width 4% in head; preorbital Lroad, its loast width 3} to 4% in head; vertical
limb of preopercle oblique, sharply scrrate, the teeth rather fino above, coarse
at the angle; cmargination of preopercle sharp and deep, moro conspicuous than
in most species of Luljunus, the kuob of interopercle conspicnous; gill-rakors
fow and short, about 7 developod on lower part of anterior arch, besides sev-
eral rudiments; opercle without spinous projections; scapular scalo serrate.
Tomporal crest of skull very short, coalescing with tho orbital rim. Scales
rather small, regnlarly arranged, those above latoral line in serics which are
throughout parallel with tho lateral line; theso below in horizontal series; tem-
poral region with a band of ono or two series of large scales; chieeks with about
7 rows of scales; top of hond naked., Dorsal spines rathor low and strong, the
fin somewhat deeply emarginate; soft dorsal high, angular, and pointed in out-
line, the last ray not two-fifths the height of tho middle ones, which are 2 in
head; caudal short, feebly lunute, the upper lobe 1% in head; anal high and
pointed, the middle rays reaching baso of candal, o little more than half length
of head; anal spines strong, the second longer and stronger than third, 2% in
head; peetoral long, 3in body; ventralld. Color olive brown, body with about
six rathor conspicuous narrow whitish crossbands, extending a little obliquely
backward, and broadest below, irregular in nnmber and width; a ronnd, dusky
»loteh near base of last rays of soft dorsal; fins mostly dusky olive, tho pectorils
pale, ventrals and anal darkest; top of head with some small dark spots. Head,
2% in longth; depth, 2§, D.X, 14; A. 111, 9. Scales 647-16.. ..., .. GUNTHERI, 1.






