IIL.—A REVIEW OF THE SCIANIDA OF AMERICA AND EUROPE.

By DAVID STARR JORDAN AND CaRrL H. IIGENMANN,

In the present paper we have attempted to give the synonymy
of the species of Scienide found in the waters of Nqrth and South
America and of Europe, together with analytical keys by which the
genera and species may be distinguished. The paper is based on the
collections in the museum of the University of Indiana, on a large series
belonging to the National Museum, the most valuable part of this
series being the collections made by Professor Gilbert at Mazatlan and
Panama, and on the collections in the Museum of Comparative Zoology
at Cambridge, Mass. This collection is especially rich in South Amer-
ican forms, and nearly all of our information regarding the South
American species has been drawn from it. All the representatives of
this family in the museum at Cambridge have been examined by the
senior author of this paper, and for all statements regarding the South
American species he is responsible.

We wish to express our special obligations to Prof. Alexander Agas-
siz, Director of the Museum of Comparative Zoology, and to Mr. Samuel
Garman, carator of the fishes,.for the free use of the material in the
museum, and to Dr. Tarleton H. Bean for a loan of special desiderata
from the United States National Museum. Through the aid of these
two great museums we have been enabled to examine nearly all the
species included in the present paper. - The only species not seen by
us are the following: Cestreus obliquatus, Larimus stakli, Sciena gilli,
Sciena heterolepis, Pachyurus francisci, Pachyurus schomburgki, Pachy-
Dops trifilis, Umbrina reedi, Lonchurus lanceolatus, and Eques pulcher,
ten of the 113 species recognized.

.There is room for much ditference of opinion as to the proper sub-
division of the Scienide into genera. There are few families in which
the various types are more definitely joined together by intermediate
forms than in the present one. The subdivisions must be more or
%ess arbitrary, or else the great bulk of all the species must be thrown
Into two genera, Sciena and Otolithus. Such an arrangement, however,
tends to obscure the inter-relations of the species, and so we have
adopted as distinet genera all the subordinate groups which we are
able to restrict and define by structural characters of some importance.
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It is but fair to say, however, that the arrangement adopted is not en-
tirely satisfactory to us. The genera recognized are not equivalent in
value, and no subdivision is possible in which they can be made so.
The species of Scienine with long gill-rakers (Stelliferus, &c.), and
those with short ones (Sciena, &c.) form together an almost perfect
series. The characters on which the first of these groups is by us sub-

- divided into distinet genera (dentition, armature of the preopercle, &ec.)
cannot apparently be used for this purpose among the Sciena, as the
gradation there is more perfect and the extremes less marked. Itis
quite true that a character may have a generic value in one section of
a family and not in another, yet such generic characters of partial ap-
plication should always be looked upon with question.

The Scienide fall naturally into two suborders, which are well dis-
tinguished from each other, and, so far as we know, not connected by
intermediate forms. These are the Otolithine and the Scienine. The
extremes of the former group (Seriphus, Archoscion) have been of late
usnally set off as a distincet subfamily—Isopisthine. Dr. Bleeker has
even removed this group, Isopisthine, from the family of Scienide alto-
gether. There is no warrant for this arrangement. While Seriphus
seems quite different from the other Otolithinee, Archoscion is intermedi-
ate between Seriphus and Cestreus, and from the latter it is scarcely to
be distingnished generically, so perfect is the gradation in the series of
species. At the opposite end of the series the genus Eques represents
an aberrant form of the Scienine, and another is represented by Aplo-
dinotus and Pogonias. The differences existing do not apparently re-
quire the recognition of either of these groups as subfamilies, and we
refer all to the Scieninc.

The Scieenine constitute an irregularly graduated series, the characters
changing by small and often scarcely perceptible gradations from the
forms allied to Cestreus on the one hand to those approaching Eques on
the other.

We begin our series with the genus Seriphus, which is perhaps most
nearly related to the other percoid forms, and we close it with Eques,
which stands at the opposite extreme from Seriphus. In passing down
the series from Nebris and Odontoscion, the most Ofolithus-like of the
Scienine, to Sciwna, Menticirrhus, Eques, and the other extreme forms,
we find, as has been already stated, no very sharp line of division. The
middle line, if we may so speak, lies between Bairdiclla chrysoleuca and
Sciena sciera, two species closely allied to each other.

Nothing could be more unnatural or more ineffective than the subdi-
vision adopted by Cuvier, whereby the Scienine without barbels are
divided into three groups, Corvina, Johnius, and Scicna, solely on the
strength of the second anal spine. This is large in Corvina, very feeble
in Sciwna, and intermediate in Johnius. Giinther’s arrangement, by
which the species referred to Johnius are divided between Corving and



[3] REVIEW OF THE SCLENIDZ. ' 345

Seiana, is no bétter, as very many of the species have this spine neither
large nor small, and could as well be placed in the one group as the
other. Bleeker divides this group into Pseudosciana, species with the
mouth oblique and the jaws subequal, the lower jaw with the teeth of
the inner row enlarged, and Joknius with the mouth horizontal and the
lower jaw included, the teeth of the lower jaw being in villiform bands.
This arrangement is better than the other only in theory. The charac-
ters chosen are of more value as indicating relationship, but they cannot
be applied in practice, as there are intermediate gradations of all sorts.
The type of Pscudoscicena (Scicna aquila) is in fact much more nearly
related to the type of Johnius than to most of the species associated
with it in Pseudosciena.

As we proceed along the series of Scienine from Larimus towards
Menticirrhus, the following changes are notable: In the Larimus typethe
pores on the snout are small and few, and there are no distinet slits or
lobes ou the snout above the upper jaw; in the othertype the pores be-
come large and conspicuous, 4 to 6 in number, and the thickened snout
abovetheupper jaw has twoslitson each side, bounding two dermallobes.
The mouth becomes smaller, narrower, more horizontal as we proceed
towards Menticirrlus, the lower jaw shorter, and the bands of teeth in
both jaws more and more broad, those in the lower more decidedly vil-
liform ; the pores on the chin become larger and more numerous, the
number rising from 2 to 5; the lower pharyngeals become larger, and
their teeth larger and less acute; the preorbital becomes wider and
more gibbous, the gill-rakers shorter, fewer, and more like tubercles;
the anal fin is placed farther forward,and the spines of the fins gen-
crally are less slender ; the scales, as a rule, become rougher, and the
rows of scales less regular in their direction. The flesh, as a rule, be-
comes firmer, coarser, less agreeable in flavor, and of less value as food,
but this, like some of the other characters mentioned above, is subject
to much variation.

It may be noted that in some Scienide the middle rays of the caudal
are more produced in young specimens. In some also the serrations
on the preopercle become weaker or even obsolete with age.

The two subfamilies recognized by us may be thus distinguished :

.

ANALYSIS OF THE SUBFAMILIES OI' SCIZNIDE.

a. Vertobroo typically 14 + 10, the number in the abdominal region always greater
than that of tho caudal; lower jaw promineut; teeth not villiform; edge of pre-
oporele ontire; second anal spine weak and adnate to the first ray; the first spine
minute and often oDBOLOL . .o ceen veneen ceeneeencenn ennceaes OTOLITHINE, I.

aa. Vertebra typically 10 + 14, the number in the caudal region always greater than
that in the abdominal ; second anal spine usually well developed and usually joined
to the first soft ray by o distinct MEMDIADS e en veenn ooeeneoennns ScirzNINg, 11,
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ANALYSIS OF TI[E GENERA OF SCIA;NIDA*

Subfamily I.—OTOLITHIN &.

(Scienide with the vertebrae 14 or 15 + 10 or 11, the abdominal por-
tion-of the spinal column having always more vertebra than the caudal
" portron, the anal fin being posterior in its insertion ; body more or less
clongate, the mouth large,the lower jaw projecting, the preopercle with
a crenulate, membranaceous border; snout without distinct pores or
slits; preorbital narrow ; gill-rakers slender, moderate, or rather long;
anal fin with one or two very weak spines, the second closely connected
with the first soft ray ; scales small, smoothish.)

a. Anal fin long, of 15 to 21 soft rays, its length more than half that of soft dorsal;
dorsul fins more or less separated (soft dorsal and anal fins closely scaled).

b. Teeth small, sharp, subeqnal, uniserial below, in a narrow band above; no ca-
nines; anal and soft dorsal with 20 to 22 rays each, the former but little
shorter than the latter; dorsal fins well separated; body compressed; scales
large, ctenoid; gill-rakers long and slender; candal fin lunate. .SERIPHUS, 1.

bb. Teeth larger, very nnequal, tip of upper jaw with one or two strong canines;
enlarged tceth or canines on sides of lower jaw; anal fin shorter than soft
dorsal, with 15 to 18 soft rays ; dorsal fins more or less separated; Lody com-

~ pressed; scales rather small, eycloid.... ... ARCHOSCION, 2.
aa. Anal fin moderate, or short, of 7 to 13 soft rays; 1ts length less than half that of
second dorsal ; dorsal fing contiguous.

o. Canine teeth, if present, not lance-shaped, tapering from base to tip.
d. Lower jaw without canines at its tip; some of its lateral teeth sometimes
enlarged ; tip of upper jaw usually with canines............... CESTREUS, 3.
dd. Lower jaw with a pair of very strong canines at its tip, larger than the
capines at tip of upper jaw ; lateral tecth swall ; body very slender; anal fin
‘small ; gill-rakers short. (Contuzins only Asiatic species.)...... OTOLITHUS. t
ce. Canino teoth lance-shaped, widened toward the tip, then abruptly pointed ;
canines of front of premaxillary largest ; about two canines on front of lower
jaw on euch side; outer teeth of upper jaw enlarged, somewhat lance-
shaped; euter testh of lower jaw compressed ; air-bladder with two horu-
like processes; gill-rakers moderate, slender; (soft dorsal and anal fing
BCALY ) e ieeen it eiiie et ceceicceecieeeereeceearae e ANCYILODON, 4.

Subfamily IL—SCIZENINZ.

(Sciwnidee with the dorsal tins contiguous, the soft dorsal being long,
much longer thau the anal; vertebra 9 to 12 + 13 to 20, typically 10 4
14, the number of vertebr% in the abdominal part of tho body being
always less than in the caudal part.)

* For completeness’ sake we includo in the following analysis, besides the Awerican
genera, Otolithus, Scienoides, Colliohthys, and Pseudotolithus; the only well-dofined
genera without American representatwes with which we are acquainted.

t Otolithus Cuvier, Rdgno Animal. Type, Johnius ruber Bloch. The characters here
given are drawn from Otolithus argenteus (specimen from Hong-Kong, China).
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a. Dorsal spines well separated, the lirst dorsal spine * attached to the third or fourth
interneural, not more than two* of
the spine-bearing interneurals being
placed between the same pair of ver-
tebra; soft rays of dorsal fin 17 to 32
(37 to 40 in Lonchurus, 45 to 50 in Sei-
wnoides) ; occipital crest not greatly

b. Lower pharyngeals separate. clovated.

¢. Lower jaw without barbels.

d. Caudal fin moderately scaly, its distal portion usually more or less naked,
the scales not nunerous enough to
givea thickened appearance to the fin.

¢. Teeth well developed, permanent in both jaws. ’

f. Lower pharyngeals rather narrow ; their tooth conic and mostly sharp ;
none of them molar; outer teeth of
upper jaw more or less enlarged.

g. Gill-rakers comparatively long and slender; mouth moro or less ob-
lique, anal fin usually (but not always)
inserted posteriorly; preorbital usually
narrow, flat ; edge of snout above up-
per jaw with the pores and slits little
conspicuous or obsolete.

h. Preopercle without bony teeth or serrations, its membravaceous mar-
gin entire, crenulate or ciliate (two or
three slender spinules present in Col-
lichthys); teeth of lower jaw in few
series,

i. Skull excessively cavernous, soft and spongy to the touch, the inter-
orbital space very broad; oye very
small; mouth large, oblique; preoper-
cle with abroad membranaceusborder,
which is striated and fringed; scales
small; spinous dorsal short and weak;
anal spines weal ; caudal fin pointed.

j. Pseudobranchim wanting; air-bladder with & lateral horn-like
process on each side, this dividing into
many branches in the skin of & perito-
neal membrane; both jaws with small,
unequal, canine-like toeth, those of tho
upper jaw in the outer, of the lower jaw
in the inner series ; forohead very con-
vex; soft dorsal very long, of 27 to 50
rays; anal fin small; pectoral finlong ;
gill-rakers (X + 14) slender but rather
short; lower jaw included; ¢‘verte-
bro 14 4- 107 (Bleeker) ; ¢ vertebras 12
4127 (Cuv. 4 Val.), (Asiaticspecies.)

SCLENOIDES. {

*These characters (which separate the rest of the Scienine from Eques) havo been
verified in part of the genera only, and the statemont of them may need some modi-
fication when the entiro group is considered. The genus Lonchurus especially should
be examined in this regard.

t Sci@noides Blyth, Journ. Asiat. Sci. Beng., 29, 1861; type Otolithus biauritus Can-
tor. The characters here given are drawn from Scienoides pama. This genus seems
nearest to Nebris, but it shows several resemblances to Lonohurus. If it really has
vertebrme 14 4- 10, as stated by Bleeker, it should be placed among the Otolithine.
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Jj. Pseundobranchim small ; air-bladder with a very complex struct-
ure, having many forking branches on
each side, these extending in a perito-
neal membrane which surrounds the
viscera ; no canine teeth; dorsul rays
IX-1, 25 to 30; anal rays II, 8 to II, 11;
the spine small; pectoral shortish ;
gill-rakersslender, not very long; pre-
opetcle with two or three stiff, slender
spinules near its angle; top of head
very convex in all directions; occipital
crest high, its edge dentate; caudal
finlanceolate. (Asiaticspecies.) Ver-
toebrse 11+ 18........COLLICHTHYS.*

1. Psendobranchis present ; teeth subequal, all villiform, in nar-
row bands; soft dorsal long, of 30 to
35 rays; anal fin rather long ; soft dor-
sal and anal scaly ; lower jaw project-
ing; vertebr 10414 ; gill-rakers long
and slender; air-bladder with two
horns .......ocoooae..... NEBRIS, 5.

#i. Skull firm, not excessively cavernous, interorbital space not very
broad ; preorbital not turgid.

k. Teeth minute, equal, chiofly uniserial or partly biserial above;
snout very short ; cleft of mouth very
oblique or even vertical, the lower jaw
projeeting............... LariMus, 6.

kk. Teoth larger, more or lcss unequal, those in lower jaw mostly
biserial, those of the inner series
usually enlarged ; cleft of month more
or less oblique but not vertical.

. Scales of the lateral line similar to the others, not con-
cealed by smaller ones; anal fin in-
serted more or less posteriorly, its first
spine usually nearer caudal than ven-
trals, the tip of the last ray when de-
pressed extending beyond base of last
ray of dorsal; caudal pedunecle rather
short; pseudobranchim well devel-
oped.

m. Upper jaw with a single row of teoth, some of them en-
larged, forming long canmines; some
canines in lower jaw ; lower jaw pro-
Jecting ............. ODONTOSCION, 7.

mm. Upper jaw with a narrow band of teeth, those of the
outer row more or less enlarged; no
distinct canines ......... CorvuLa, 8.

Il Scales of the Interal line considorably enlarged, almost en-
tirely concealed by smaller ones ; anal
fin small, inserted well forward ; its
first spine usually as near ventrals as

* Collichthys Giinther=—Hemiscimna Bleeker ; typo Scicna lucida Giinther, not of Rich-
ardson. Our specimens from Swatow, China (Collichthys lucidus Rich.1) agree with
Bleeker’s account of Hemisciena lucida rather than with Gilntber's. This genus is cer-
tainly very close to Scienoides. .
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caundal; caudal fin pointed, its pe-
duncle long and slender; soft dorsal
and anal scaly; scales small ; pseudo-
branchiw small, often obsolete on ouo

side. (Fluviatile species.)
PLAGIOSCION, 9.
kh. Prooperele with its bony margin armed with sharp teeth or sorrw.
n. Head mot very broad, the interorbital space convesx,

scarcely spongy.

0. Proopercle with its margin simply serrato; the lower
spine not enlarged; anal fin inserted
well forward ; caudal peduncle sien-
der. (Species chiefly African.)

PSEUDOTOLITHUS.*

00. Preoporcle with its lowermost spine largest, directed
abruptly downward. (Soft dorsal and
aual fin moderately scaly.)

BAIirpIELLA, 10,

nn. Hoead very broad above, theinterorbital space flattish,

excessively cavernous, the septa re-

duced to thin partitions; soft dorsal

and anal fin usually densely scaly

second spine of dorsal usually thick’

ened .........ocoo.. STELLIFERUS, 11.

99. Gill-rakers comparatively short and thick, usually not longer than
" posterior nostril; anal fin inserted

farther forward ; snout above lower

Jaw with large pores, and with two

more or Jess distinct slits on its edge;

these sometimos obsolete ; preorbital

more or less broad; mouth more or

less inferior.............. ScraNa, 12,

J. Lower pharyngeals very broad, with coarse blunt molar teeth; teoth
in Dboth jaws subequal, in broad

bands; preopercle with its bony

margin coarsely sorrate; lower jaw

included; snout with pores and slits

a8 in Sciena ; gill-rakers rather short

and slender .......... RONCADOR, 13,

ce. Teeth very small, subequal, those in the lower jaw wanting or deciduous;
lowor pharyngeals rather broad, with

paved teeth; mouth small, inferior;

snout as in Sciena; preopercle cn-

tire; anal fin long, with about 12

soft rays; gill-rakers shortish, rather

slender .............LEIOSTOMUS, 14,

dd. Caudal fin vory densely scaly, the scales so closely set and so numerous as
to hide the rays and to give a thick-

ened appearaunce to the fin; mouth

small, with very small, equal teeth in

villiform bands; preorbital broad,

more or less turgid; preoperclo

* Pseudotolithus Bleeker, Poissons do la cote de Guinde, 1862, 59; typo Pseudotolithus
typus. The characters here given are taken from & species fromm Gambia.
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sharply but ﬁﬁoly serrate ; gill-rakers
very small, thickish; pores and slits
on soout obsolete. (Fluviatile spe-
Cie8, ) e et aaaenn PACHYURUS, 10.
cc. Lower jaw with one or more barbels, either at the symphysis or on the ramij;
snout with slits and pores as in Sei-
@na; lower jaw included; preorbital
broad ; lower teeth in villiform bands;
gill-rakers more or less short.
p. Pscudabranchim well developed ; pectoral fin not
clongate.
¢. Lower jaw with slender barbels, usually several
in number.

. Barbels mostly in a tuft at the symph)sxs of
lowor jaw; jouth very small, infe-
rior; gill-rakers minute, thickish;
dorsal spines 10 or 11,

8. Preopercle sharply but finely serrate ; preor-
bital turgid and cavernous, more or
less translucent; candal fin rhom.
bie, (Fluviatile species.)

Pacuyrors, 16,

8. 'reopercle without bony serrs; preorbital
vory broad, but less distinctly cavern-
OUS .ocovevnn.n.... POLYCIRRHUS, 17,

rr. Barbels chiefly lateral, along the rami of the
lower jaw, usually none at the
symphysis; lower pharyngeals nar-
row with sharp teeth,

t. Preoporcle without bony serric; dorsal
spines 14; gill-rakers short, but
rather slender .. ...GENYONEMUS, 18,
tt. Preopercle with its bony margin armed
with strong tceth; dorsal spines 10
ors11; gill-rakers short, thickish.
. MICROPOGON, 19.
gg. Lower jaw with a single thickish barbel at its tip.
#. Air-bladder large; anal spinostwo; back
more or less elevated ; preopercle with
its bony margin crenate or serrate ;
pectorals short, shorter than ventrals.
(Free-swimming spocies. )
UMBRINA, 20.
uu. Air-bladder none; anal spine single,
weak ; back not elevated ; proeopercle
with its membranaceous edge crenu-
late; pectoral fins long, longer than
ventrals, (Bottom fighes.)
MENTICIRRIIUS, 21.
pp. Pscudobranchi:e obsolvte; bLody long and low;
caudal pointed ; pectoral fin clongate;
preopercle without bony serratures.
v. Chin without barbels ; a row of slonder
barbels along inver edge of mandible;
goft dorsal with about 30 rays.
PARALONCHURUS, 22,
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vv. Chin with two short barbels, none on
sides of mandible ; soft dorsal with
37 to 40 rays .. ...... LONCHURUS, 3.’
bb. Lower pharyugeals very lurge, completely united, covered with coarse blunt
paved teeth; lower jaw included;
snout with slits aud pores, as in
Soicena; gill-rakers rather short.

w. Lower ;jaw with numerous barbels
along the inner edge of the rami;
preoperclo nearly entire. (Marinespe-
Cl88.) -ocvrrnmneniaanns PoGONIAS, 24.

ww. Lower jaw without barbels; pre-
opercle obscurely serrate. (Fluviatile
BPeCios.) .....co--. APLODINOTUS, 25.

aa. Dorsal spines close together, tho first spine attached to the first internearal, and
from 5 to 12 of the spine-bearing in-
terneurals wedged in between the
high occipital crest and the neural
spine of the second vertebra ou the
one hand, and that of the third verte-
braon the other; ocoipital crest much
elovated. Vertebrs 10 4 14.

%. Mouth swall, low, included, the teeth subequal, in villiform bands; air-bladder
simple ; preopercle with its membra-
nous edge serrulate; gill-rakersshort,
snoutabove premaxillary withslitand
pores ossentially as in Scizna; anal
fin small; soft dorsal very long, of 36
to 55 rays ................EQUES, 26.

Genus L—SERIPHUS.

Seriphus Ayres, Proc. Cal. Acad. Nat. Sci., ii, 80, 1861 (politus).
TYPE: Seriphus politus Ayres.

hi . . H g .
This genus consists of a single species, abundant on the California
coast,

. Ibis oue of the most aberrant geuera iu the family—as compared with
fhe typical scimnoid forms, standing at the farthest possible extreme
rom Eques, Pogonias, and Menticirrhus.

ANALYSIS OF BPECIES OF SERIPHUS.

4. Body moderately olongate, compressed ; profile slightly depressed over the oyes;
9yeslurge, 4§ in head ; snout projecting, 34 in heud ; mouth large and narrow, the lower
JaW 1uore or loss projecting in the adnlt; premaxillary anteriorly about on the lovel
of thfa lowoer margin of the pupil ; maxillary 2 in head, reuching to below posterior
margu} ot ¢ye; lower jaw with a knob at its symphysis which fits in a noteh in the
upper jaw ; tooth ull small, subequal ; those of the lower jaw in a single sories, except
o t:he symphysis, where there are two or three series; those of the upper jaw in two
serlet-«), the inuer ones much recurved ; gill-rakers long and slender, § length of eye,
le‘lb; lower pharyngeals narrow, linear, fragile; scales moderate, weakly ctonoid,
vhose about the hend oycloid ; lateral line straight ; ‘dorsal spines weak, the highest 3
iz head ; soft dorsal faloats, the anterior rays much the longer ; anal similar, its base
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at least as long as that of tho soft dorsal ; interspace between dorsals 24 in head H
ventrals £ in head ; pectorals 13 ; caudal lunate. Color bluish above, sides and belly
bright silvery, finely punctate; vertical fins all pale yellow; base of pectorals
blackish. Head 3} in length; depth 4; D. VIII-I, 20; A. II, 21 or 22 ; scales 7—
G50 e e e e PoLrrus,

1. SERIPHUS POLITUS.
(THE QUEEN-FISH.)

Seriphus politus Ayres, Proc. Cal. Acad. Nat. Sci., ii, 80, 1861. Gik, Proc. Acad. Nat.
Sci. Phila,, 1862, 18 (name only). Jordan & Gilbert, Proc. U. S. Nat. Mus.,
1880, 456 (San I'rancisco, Monterey Bay, San Pedro, San Diego). Jordan &
Gilbert, Proc. U. 8. Nat. Mus., 1881, 48 (San Fraucisco southwards). Jordan
& Gilbert, Syn. Fish. North Am., 582, 1882. Rosa Smith, West American Seci-
entist, 1885, 47 (San Diego). :
Habitat.—Coast of Southern California, north to San Diego.
The Queen-fish is common on the coast of Southern California. It
reaches the length of about a foot, and is an excellent pan fish.

Genus IL—ARCHOSCION.

Archoscion Gill, Proc. Ac. Nat. Sci. Phila., 1862, 17 (analis).
Isopisthus Gill, Proc. Ac. Nat. Sci. Phila., 1862, 18 (parvipinnis).

TYPE: Otolithus analis Jenyns.

This genus as understood by us consists of two very closely related
species (Isopisthus), and a third species (Archoscion) which is almost
exactly intermediate between the typical Zsopisthus and Cestreus.

The resemblance between Archoscion remifer and A, analis'is 80 very
close that the two cannot consistently be placed in segfarate genera.
On the otherhand, the affinities of A rchoscion analis with certain species
of Cestreus (as C. bairdi) are scarcely less definite. The separation of
Archoscion from Cestreus and of the latter from Otolithus are justified
chiefly by convenience.

ANALYSIS OF SPECIES OF ARCHOSCION,

a. Distance betweon dorsal fins about oqual to diameter of eye; soft dorsal with 21
rays, its baso about 1} times that of anal (Zsopisthus Gill).

b. Anal rays II, 19; depth 4 in length; pectorals rather long, the widdle rays
longest, 13 in longth of head; 75 series of scales botween opercloe and the
tail; back not elevated; head compressed; snout not prominent, scarcely
longer than the eye, which is 44 in head ; mouth large, very oblique; max-
illary extending slightly beyond middle of eye, 2 in head ; lower jaw strongly
projecting, no pores about the chin; front of premaxillaries with two (or one)
strong, recurved, movable canines;sides of upper Jaw with two series of minute
teeth, the outer series the larger; lower jaw with ono or two series of minute
teotl in front, and with a single series of larger tgeth and 3 to 6 moderato
canines on the sides; gill-rakers 4 + 9, those noar the angle rather long and
slender; dorsal and anal densely covered with small scales; base of anal,
1% in head. Color in life: bluish gray above, grayish silvery below, top
of snout and tip of lower jaw blackish; inside of mouth yellow, with black on
lower lip within; lining of operclos bluck, bordered with pale orange; dor-
sals, caudal, and pectorals yellowish with fine black punctulations; axil
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Lrownish, the tolor extending on pectorals; anal white, the anterior part and
the tips of most of tho rays yellowish, punctate with black; a dark blotch be-
hind the orbit and another on upper part of opercle. D.VIII-I, 20 or 21; A.
I, 19; scales in the lateral 1ine about 55 ... eeevereverineneann. REMIFEE, 2.
Ub. Aualrays II, 16 or 17; depth 3% in length ; head 33; pectorals shortish, the upper
rays longest, 13 in head ; at loast 100 series of scales from operelo to the candal;
body much compressod ; upper canines very long, recurved ; threo canines on
the sides of the lowoer jaw; caudal fin subtruncate; color dark plumbeous
above, rest of Lody yellowish whito; no axillary spot; aun indistinct elongate
dark Lloteh from Lehind the eye to middlo of operelo. D. VIII-I, 215 AIT, 16
or 17; scales in tho lateral 1ine 52 60 54 . ceees o cecoee o aann PARVIPINNIS, 3.
aa. Distance between dorsals about equal to diameter of pupil ; soft dorsal with about
24 rays, its base about 1% times that of the anal (drchoseion).
¢. Body more clongate than in the other species, with longer and sharper snout ;
base of anal fin 23 in head; eyo rather smaller than in 4. remifer, 53 in head;
snout 43; maxillary 2%, reaching middlo of eyo ; gill-rakers rather long, X +12;
upper jaw with a large canine in front ; two to four small canines on each sido
of lower jaw; dorsal and anal sealy; pectoral long, 14 in head ; longest dorsal
spine 23 ; caudal fin slightly lunate. Hcad 3% in length; depth 43 D.IX-I,
2435 A.1,15; scales 64 color bluish, the sides and belly silvery; axil dark;
operclo dusky within............... . eeeieeeneacenannes ceemcenean ANALIS, 4.

2. ARCHOSCION REMIFER.

Teopistliug remifer Jordan & Gilbert, Bull, U. 8. I"ish Com., 1881, 320 (Panama).
Habitat.—Pacific coast of tropical Aanerica, Panama.

. This species is extremel y close to Archoscion parvipinnis, differing only

I the characters mentioned in our analysis. It may perhaps prove a

§eograplhical variety of the other.

3. ARCHOSCION PARVIPINNIS.

Aneylodon Dbarvipinnis Cuv. & Val., Hist, Nat. Poiss., v, 84,1830 (Cayenne). Giinther,
Teon: Cat. Fish. Brit. Mus., ii, 312, 1860 (copicd).

8opisthus parvipinnis Jordan, Proc. Acad. Nat. Sci. Phila., 1833, 289 (Cayenne, re-ex-
Tsoni amination of type). Jordan, Proc. U. 8. Nat. Mus., 1886, 583 (name only).
8opisthus afinis Steindachner, Denksch. Mat. Nat. Kais, Acad. Wiss., 1879, 43, plate 2,

fig. 2 (Porto Alegro).

Habitat.—Coasts of Brazil, north to Cayenne.

Only the original type of this species in the Museum of Paris has
_een ¢xamined by us. This seewms to be identical with the species well
figured by Steindachner under the name of Isopisthus affinis, and from

Stemduchner’s description and figure our account has been chiefly
rawn,

4. ARCHOSCION ANALIS.

Otolithus analis Jenyns, Zool, Beagle, Fishes, 164, 1842 (Pern).  Giinthor, Cat. Fish,
Ot Brit. Mus., ii, 307, 1860 (copied).
p ithus peru'mzua Tschudi, Fauna Peruana Ichthyol., 10, 1844 (Poru),
neylodon altipinnis Steindachner, Iohthyol. Notizen, iii, 2. plate 1, fig, 2, 1866 (Wost
coast Sonth Ameorica).

Habitat.—Coast of Peru.
S, Mis, 90—23






