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Field Guide to the Flatfishes of the Family Bothidae
in the Western North Atlantic’

By
ELMER J. GUTHERZ, Fishery Biologist

Bureau of Commercial Fisheries Biological Laboratory
Brunswick, Georgia 31521

ABSTRACT

Keys are presented to facilitate both field and laboratory identification of the
14 genera and 47 species in the family Bothidae from the western North Atlantic,
particularly those south of Cape Hatteras, N,C, Illustrations for all species (ex-
cept Bothus ellipticus), the salient familial and subfamilial characteristics, and
short descriptions with geographic and bathymetric ranges are given,

INTRODUCTION

Keys are presented to facilitate the identification of the 14 genera and 47 species of the
family Bothidae known to occur in the western North Atlantic Ocean, primarily from Cape Hat-
teras, N.C., to Brazil, Many new species of flatfishes have been described since Norman's
(1934) monumental work on this group, and no paper deals with all species of Bothidae known
from the western North Atlantic Ocean. One may start with Norman, but often other works must
be consulted before an accurate identification can be made,

The keys given here incorporate information from my examination of both specimens and the
literature: Ancylopsetta and Gastropsetta, Gutherz (1966) and Tyler (1959); Bothus, Brockman
(MS.)2; Chascanopsetta, Lund and Deubler (MS.)3; Cyclopsetta, Gunter (1946); Engyophrys,
Anderson and Lindner (1941); Etropus and Citharichthys, Farr (1931); Monolene, Woods (1981),
Paralichthys, Ginsburg (1933, 1952) and Rothschild and Deubler (1960); Trichopsetta, Anderson
and Gutherz (MS,)*; Norman (1934); and Bigelow and Schroeder (1953).

This is one of a series of guides for field identification of various important groups of fish
in the western North Atlantic. An illustration is included for each species except Bothus ellipti-
cus’, and for the salient diagnostic familial characteristics, A short description and geographic
and bathymetric ranges (when known) are given for each species,

Common names are included for species of Bothidae listed in Bailey, Lachner, Lindsey,
Robins, Roedel, Scott, and Woods (1960). Statements concerning pigmentation refer to that of the
ocular side, unless otherwise stated. Ambicoloration occurs on some specimens but is not com-
mon and does not affect the normal coloration of the ocular side.

METHODS OF MEASURING AND COUNTING
Standard length (SL).--Tip of snout to end of hypural plate (base of caudal fin), on blind side,

Head length (HL).--Tip of snout to posteromost point on fleshy margin of opercle, on ocular side,

1 Contribution No. 89, Bureau of Commercial Fisheries Biological Laboratory, Brunswick, Ga.

2 Jutare, Thelma [Brockman], Manuscript, Studieson the biology of Bothus ocellatus with a description of a related
new species, Masters thesis 1962, University of Miami,

3 Lund, Willlam A,, Jr,, and Earl E, Deubler, Manuscript, A comparative study of two deepwater flounders (Chas-
canopsetta Alcock) from the western Atlantic, Lund, W, A, Jr., University of Connecticut, Marine Research Labora-
tory; Noank, Conn, Deubler, E, E,, Jr,, University of North Carolina, Institute of Fisheries Research; Morehead Clty N, C,

4 Anderson, Willlam W., and Elmer J, Gutherz, Manuscript, Revision of the flatfish genus Trichopsetta (Bothidae)
with descriptions of three new species, In press, Bull, Mar, Sci,

5 B, ellipticus is knownonly from the type specimen which has been lost, No illustration was incleded in the original
description, A specimen identified as B. ellipticus measuring 4-3/4 in, is in the Museum of Comparative Zoology, Har-
vard University, However, this specimen is of questionable identity (Norman 1934: 230),
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Eye diameter.--Horizontal distance across lower eye, not that of the orbit,

Upper jaw length.--Tip of snout to posterior edge of upper jaw (i.e., maxillary), on ocular side.

Body depth.--Greatest vertical measurement, excluding fin rays.

Snout length.--Tip of snout to anteromost edge of orbit of lower eye.

Interorbital width.-- The least distance between bony orbits.

Gill rakers.--Total number of gill rakers on first arch, unless stated to be only those on lower
limb. When counts of both upper and lower limbs are recorded, the upper limb count pre-

cedes the lower limb count; e.g., 3 + 8.

Vertebrae.--Counts are recorded as abdominal + caudal; e.g., 10 + 30-32,

KEY TO THE FAMILIES OF HETEROSOMATA IN THE WESTERN NORTH ATLANTIC
A, Margin of preopercle free, not covered with skin and scales........:00:0.... B,
AA, Margin of preopercle not free, covered with skin and scales. .. .ceeceeees0s0s G,
B. Eyes on right side; fig. 1A . « s o o s aeilisl s s s ola el siierenic o lel SHCHaR Sliale Pleuronectidae®
BB. Eyes on left side; fig. 1B ...... e R e e e N o e A LN T
C. Eyes on right sidej fig LC o < a s s o & sis e o o s s siaeislatectoi i R NI Sl el o e

CC. Eyes on'left side; ¥igifliD] |, i . o i anevs s ne s e e e e @i e s marGyRoplossidae

KEY TO THE SUBFAMILIES OF BOTHIDAE

A. Bases of both pelvic fins short, neither extending forward onto urohyal [origin of pelvic
fin base on ocular side may be behind origin of pelvic fin base on blind side, ocular fin
base may be on median line]; figs. 2A and AA, . ...+ .+ 4. 4. ... Paralichthinae page 2.

AA, Base of pelvic fin on ocular side long, extending forward onto tip of urohyal, that on blind
side shorter, not extending forward onto urohyal; fig. 2B . ......... Bothinae page 40,

AAA, Bases of both pelvic fins long, that on ocular side extending forward onto tip of urohyal,
that on blind side onto lateral shaft of urohyal; fig. 2C. ... ... Scophthalminae page 45.

KEY TO THE GENERA OF THE SUBFAMILY PARALICHTHINAE

Eleven genera known from the western North Atlantic

A, Lateral line with high arch over pectoral fin on ocular Side . . ¢ s v v e s o s s o s s o0+ B.
AA, Lateral line without a high arch over pectoral fin on ocular side « « « v ¢« v s o o o+ . . « «» K.
B. Pectoral fin absent on blind side . . ... .4.v:e22veeseeseses.. Monolene page 5.

BB. Pectoral fin present on blind 8ide. « o s « < & s s = susie e L
C. Three to 5 prominent ocellated spots on ocular side of body, arranged as in one of figures
7, 11 to 19; additional spotting may be present, [A. kumperae has in addition an ocellated
spot on pelvic fin of ocular side] g

6

Reversal is not uncommon in some species of Heterosomata and has been reported for Psettodidae, Bothidae,
Pleuronectidae, and Soleidae by Norman (1934:27-29)and Gudger (1935:13-23), Only two instances of reversalinan Atlan-
tic bothid (Paralichthys dentatus)have been reported (Gudger, 1936 and Deubler and Fahy, 1958). However, this anomaly

is common (40-60% (percent)) in the Pacific bothid species Paralichthys californicus and P, aestuarius and Hippoglossina
stomata and H, macrops, -
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Figure 1l.--Heads of: A, Poecilopsetta albomarginata (Pleuronectidae); B, Citharichthys
macrops (Bothidae); C, Achirus inscriptus (Soleidae); D, Symphurus plagusia (Cynoglos-
sidae): illustrating eyes on right side, A and C, or on left side, B and D; and skin and
scales not covering margin of preopercle, A and B, or covering margin of preopercle,

C and D,
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Figure 2,--Diagrammatic representation showing relative lengths of pelvic fin base onocular and blind side and
positions in reference to vent and urohyal. A, Paralichthinae, Paralichthys, Hippoglossina, Ancylopsetta, and
Gastropsetta; AA, Paralichthinae, Syacium, Citharichthys, Etropus, Cyclopsetta, Trichopsetta, Engyophrys,
Monolene; B, Bothinae, Bothus and Chascanopsetta; and C, Scophthalminae, Scophthalmus,

CC.

DD,

EE,

FF,

Body spotting may be present or absent, when present composed of other than 3 to 5 promi-
nent ocellated spots arranged as in figures 7, L1 tol 1 o e T S

Three large, prominent ocellated spots arranged as in one of figures 11, 12, 15 to 18 [P.
dentatus (fig. 7) may have only 3 rather than the usual 5 ocellated spots]. « « « « s o« « « E.

More than 3 large, prominent ocellated SPOtS . « v v v v o o o o o o s o oo seveesnsesss G

Anterior dorsal fin rays not elongate (figs. 7 and 11); pelvic fins equal in length or nearly
BOo o o w00 o v s 5w s w e 8 g es e oe s aleae e aesiiel s aaleliaie el o PR AT chhy SSpal eSS

Some anterior dorsal fin rays elongate (figs.12, 15-18); pelvic fin on ocular side definitely
longer than that on blind 8idie. . uisisfels e el s =l el o HE A NS S S

Np spgt on posterior third of body or on lateral line, anteromost spot over arch of lateral
line (£ige 12)s s ¢ s s .55 sis o s ol = s oalisl &l sl ols o AR R e I Dl = NI

Posteromost spot immediately in front of caudal peduncle on lateral line, no spot over
arch of lateral line (figs. 15-18) . ... vvvevvueeusesasss.. Ancylopsetta page 13.
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JJ.

KK.

NN,

AA,

Anteromost spot over arch of lateral line (figs. 13 and 14). ... ... Ancylopsetta page 13,
INofoc ellatedispotioveriarchiofilateral line (fige 13)s 6 s ois oo 5 o5 e e te s o s 6e 5 eis s o5 o He

Four large ocellated spots arranged as infigure 19; eye diameter 25 to 30 percent HL (per-
centiofineadlens Eh)ice Rl e e eic s o s s s s s o s o o oo o s« o Hippoglogsina page 18.

Usually 5 (rarely 4, but occasionally more than 5) ocellated spots arranged essentially as
in figure 7; eye diameter 15to 20 percent HL . . .« v v v o4+ ... ... Paralichthys page 8.

Pelvic fin on ocular side inserted on median line; lateral line well developed on ocular
side and absent or poorly developed onblind side. . . ¢« ¢ ¢ v ¢ ¢ v e v e o 0 v o v o v osesoeads
Pelvic fin on ocular side not inserted on median line; lateral lines equally well developed
ORRE R e e e e il a = sk sl al's alie oot o s leatiolion oiie ket wiel o1 o EATAlichthy Sipage 8e

Upper jaw very short, 20 to 25 percent HL; spines present on interorbital ridge; tentacles
on eyes of males and females [onmales tentacles decrease in length with increasing size of
specimen and may become lost] (fig. 20) e sl e s e e s v - o Engyophrys page 119.

Upper jaw moderate, 32 to 45 percent HL; no interorbital spines; no tentacles on eyes (figs.
e e e e e R e el e e el e B s iR e S R R e irichopsletta i pagel 20,

Large round spots on dorsal, anal, and caudal fins, dark blotch on tip of or on side under
pectoral fin of ocular side; or body, dorsal and anal fins with 5 or 6 large brown bars or
bands, no spots on median or caudal fins (figs. 25-27) .......... Cyclopsetta page 24.

No large round spots on median or caudal fins, no bars or bands across body and fins . L.

Upper jaw very short, about 25 percent HL; maxillary extending posteriorly to anterior edge
OBl oRiFSeR ey e (a7 BN T IR IR SRl sl e elee e s shisisl ) s ) o EETOPUS ‘Page 2.

Upper jaw moderate to long, maxillary usually longer than 35 percent HL, extending pos-
tericrly to at least middle of lower eye [except Citharichthys arctifrons (fig. 32), 27 to
32 percent HL, and an osseous protuberance on snout, not found in Etropus] ....... M

Gill rakers on lower limb short and stout, 6 to 9; or long and stout, 6or 7......... N.
Gill rakers on lower limb long and slender, 7to 16 . ..........Citharichthys page 30,

Osseous protuberance on snout, teeth uniserial in both jaws (fig. 32) . ... .o oo v e oo
T T T R oe s oA o Moo ala o) (o0 et s coilimMarkeeont oo oflis ook ot oty 0 [MMter 5 o o Citharichthys page 30.

No osseous protuberance on snout, teeth biserial in upper jaw and uniserial in lower
o B L ch el s oo sl sl spolielis s kol slatelsho s kol oi & 4i5) a1 ol oy (o1 3, ® fo) (o) 0 (o Syacium page 36.

KEY TO THE SPECIES OF THE GENUS Monolene Goode, 1880

Two large, black oval spots midway along outer caudal rays; ventralmost pectoral fin rays
about equal in length to dorsalmost or slightly longer; dorsal fin rays 88 to 94; pectoral fin
rays 17 to 19; fig. 3 e R Ll e ke et il bovil s 6 Etele 5 e & pimiegalepis page 6.

No large oval spots on outer rays of caudal fin, but a single large, dark blotch or 2 incon-
spicuous bands on middle caudal fin rays; ventralmost pectoral fin rays shorter than
dorsalmost; dorsal fin rays 92 to 125; pectoral fin rays 11to 15. .. ... .00 evsss.. B.

Pectoral fin black; gill rakers short and stout; dorsal fin rays 119 to 125; anal fin rays 98
o 8 I (1 A R R SR TS S CRORCRON B atrimana page 6.
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BB. Pectoral fin with variable cross-barred pattern; gill rakers moderately elongate and slen-
der; dorsal fin rays 92 to 109; anal fin rays 76 to 89; figs. 5 or Bias oo it la oy e R R T

S 8 e e e u VN e e el e

......antillarum or sessilicauda’ pages 7 and 8.

Monolene megalepis Woods, 1961

Dorsal fin rays 88 to 94; anal fin rays 67 to 76; pectoral fin rays 17 to 19 (no pectoral fin on
blind side); gill rakers on lower limb moderate, longer than wide, 7 to 9; scales in lateral line
56 to 63; vertebrae 10 + 33 to 34. Body depth 35 to 42 percent SL (percent of standard length);
head length 20 to 23 percent SL; eye diameter 33 to 39 percent HL; upper jaw length 28 to 34
percent HL, extending posteriorly to a vertical through anterior part of eye. Ocular side tan to
brown, with several spots (may be indistinct) on body below dorsal and above anal fins. Pectoral
fin mostly black, with variable pattern; an ocellated spot (sometimes indistinct) may be present
on distal portion of middle rays. Caudal fin with two large black spots on outer rays.

Snout with a deep concavity anterior to upper eye (giving head a pugnosed appearance).
Pectoral

fin as long as or slightly shorter than head. Middle pectoral rays may be slightly
shorter than upper or lower rays, and lower rays often longer than upper.
Distribution:

In the Antilles off Puerto Rico, Haiti, and Jamaica; Caribbean Sea from Hon-
duras to Venezuela; in 40 to 300 fath. (fathoms), 73.2 to 548.6 m.
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Figure 3.--Monolene megalepis, adult, 79 mm, SL.,

Monolene atrimana Goode and Bean, 1886

Dorsal fin rays 119 to 125; anal fin rays 98 to 108; pectoral fin rays 11 to 12 (no pectoral

“»I,\- on P)l1xx§ side); gill rakers on lower limb short, wider than long, 8; scales in lateral line about
lkfa‘ vertebrae 10 or 11 + 42. Body depth 31 to 34 percent SL; head length 17 to 21 percent SL;
to

eye diameter 32 to 36 percent HL; upper jaw length 23 to 26 percent HL, extending posteriorly
a vertical through anterior edge of eye. Ocular side tan to brown, Pectoral fin black.

All .characters used in separatingM. antillarum from M. sessilicauda overlap, Norman (1933: 204) stated in the
type description that M, antillarum is ""Readily distinguished from the more northerly M. sessilicauda by the narrow body
larger head, and larger eyes and pectoral fin . , ." Using Norman's dlstinguishingcﬁracters, I identified 10 speclmens,
from North Carolina, Atlantic coast of Florida, and Tortugas as M, antillarum and 11 specimens from the same regions
as \1 scss?licauda. The color pattern of all M, antillarum and E sessilicauda examined is essentially similar to that
described for M, sessilicauda by Jordan and Evermann (1898: 2691), In view of the general overlap of measurements and
counts and similar pigmentation, M. antillarum may be conspecific with M, sessilicauda,
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Snout with a moderate concavity anterior to upper eye. Pectoral fin long, about as long as
or longer than the head.

Distribution: Atlantic Ocean off Brazil, Surinam and Barbados; CaribbeanSea off Honduras;
in 50 to 300 fath. (91.4-548.6 m,) generally found in depths exceeding 150 fath, (274.3 m.).

Figure 4.--Monolene atrimana, adult, 107 mm, SL.,

Monolene antillarum Norman, 1933

Slim flounder

Dorsal fin rays 103 to 109; anal fin rays 81 to 89; pectoral fin rays 13 to 15 (no pectoral fin
on blind side); gill rakers on lower limb moderate, longer than wide, 8 or 9; scales in lateral
line 82 to 91; vertebrae 10 or 11 + 37 or 38, Body depth 31 to 35 percent SL (one specimen with
39%); head length 20 to 24 percent SL; eye diameter 27 to 35 percent HL; upper jaw length 30 to
33 percent HL, extending posteriorly to a vertical through anterior part of eye. Pigmentation
similar to that described for sessilicauda, with which antillarum may be conspecific (see foot-
note 7, page 6).

Distribution: Atlantic coast of United States from North Carolina to Florida; Gulf of Mexico;
Caribbean Sea from British Honduras and Venezuela; Atlantic coast of South America from
Surinam to northern Brazil; in 85 to 300 fath. (155.4-548.6 m.).

Y
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Figure 5.--Monolene antillarum, adult, composite of two, 100 and 121 mm, SL,
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Monolene sessilicauda Goode, 1880

Deepwater flounder

Dorsal fin rays 92 to 107; anal fin rays 76 to 84; pectoral fin rays 11 to 14 (no pectoral fin
on blind side); gill rakers on lower limb, moderate, longer than wide, 8 to 10; scales in lateral
line 88 to 94; vertebrae 10 or 11 + 36, Body depth 30 to 39 percent SL; head length 17 to 22
percent SL; eye diameter 28 to 32 percent HL; upper jaw length 25 to 30 percent HL, extending
posteriorly to a vertical through anterior part of eye.

Ocular side tan to brownish with several large blotches arranged as bands across body
(banding is dependent on retention of body scales). When present, bands arranged as follows:
anteriormost from nape across distal part of opercle, the second under the pectoral fin, the
third immediately in front and the fourth immediately beyond midpoint of body, and the fifth
in front of penduncle. A large dark blotch on center of caudal fin (may appear as two bands),
and several large blotches along dorsal and anal fin bases, Pectoral fin with light base, numer-
ous black spots and blotches forming crossbars onlower half of fin, upper half light. Antillarum,
the nominal form preceding, may be a synonym of sessilicauda, (see footnote 7, page 6).

Distribution: Atlantic coast of the United States from New England to Florida; Gulf of
Mexico; in 60 to 250 fath, (109.7-457.2 m.).

| (A aningn
AL “!ULJL‘LLLUL Jult

Figure 6.--Monolene sessilicauda, adult, 140 mm, SL,

KEY TO THE SPECIES OF THE GENUS Paralichthys Girard, 1859

>

Gill rakers on lower limb, 14 or more (rarely 13); fig. 7........... dentatus page9.

AA. Gill rakers on lower limb, fewer than 13 (one specimen of tropicus with) 13)8SS0 0. . BE

&

Body depth greater than 47 percent SL (mean 50% SL); blind side on larger specimens
dusky; scales in lateral line 104 to 117; fig. 8. .4.veueeeeerees..squamilentus page 9.

BB. 5ody depth 47 percent SL or less (mean 44% SL); blind side immaculate or dusky; scales
in lateral line 78 10 LOO & o o v o a viem s 0s s & 5 0 5 o biaat i

(@38 Anal fin rays 64 or more, occasionally 63; dorsal fin rays 80 to 95; gill rakers on lower
limb, ,8 to 1.1; scales in straight portion of lateral line 57 to 68; no ocellated spots [see
N - R R e

CC. Anal fip rays 57 to 64; dorsal fin rays 73 to 80; gill rakers on lower limb, 10 to 13;
fs.cales in straight portion of lateral line 64 to 68; no ocellated spots. [see also CCC]J;
1g.10............................................ tropicus page 11,

8



CCC. .A.nal fix} rays 53 to 63; dorsal fin rays 71 to 85; gill rakers on lower limb, 9 to 12; scales
in straight portion of lateral line 47 to 60; ocellated spots or blotches present, prominent
to indistinct, most prominent ones arranged in triangular pattern; T3l Rl e et e

S s we s s sts s es s s s s e s seaeaseesssssssoalbigutta page 12,

Paralichthys dentatus (Linnaeus, 1766)

Summer flounder

Dorsal fin rays 80 to 96; anal fin rays 61 to 73; pectoral fin rays on ocular side 12 to 13;
gill rakers 3 to 7 (usually 5 or 6) + 13 to 18 (usually 15 or more); scales in lateral line 91 to
106; vertebrae 11 + 30 or 31, Body depth 41 to 47 percent SL; head length 24 to 33 percent SL;
eye diameter 15 to 20 percent HL; upper jaw length 45 to 53 percent HL, extending posteriorly
through posterior margin of pupil on specimens about 125 mm. SL, through posterior margin of
eye on specimens about 200 mm. SL, and beyond posterior margin of eye on specimens exceeding
300 mm. SL. Ocular side tannish or light to dark brown, with numerous ocellated spots on most
specimens, spotting obscure on some larger specimens; five of these spots arranged in two
triangles with a common apex on the lateral line,

Distribution: Atlantic coast of United States from Maine to Florida; in depths to 100 fath,
(182.9 m.) but generally in 20 fath. (36.6 m.) or less.

I

!

Figure 7.--Paralichthys dentatus, adult, 230 mm, SL.

Paralichthys squamilentus Jordan and Gilbert, 1882

Broad flounder

Dorsal fin rays 76 to 85; anal fin rays 59 to 65; pectoral fin rays on ocular side 11 to 13;
gill rakers 3 to 5 (usually 3 or 4) + 9 to 12 (usually 10 to 12); scales in lateral line 104 to 117
(more than in any other western Atlantic Paralichthys); vertebrae 10 + 27 to 29. Body depth 48
to 59 percent SL (greater than in any other western Atlantic Paralichthys); head length 27 to
35 percent SL; eye diameter 25 to 30 percent HL in specimens under about 40 mm, SL, and 18
to 20 percent HL in specimens exceeding 100 mm,. SL; upper jaw length 42 to 50 percent HL,
extending posteriorly to a vertical through posterior edge of pupil on specimens smaller than
about 50 mm. SL and to about posterior edge of eye on larger specimens. Ocular side brown,
with nonocellated spots, body tending to darken with increasing size. Broad area along dorsal
and ventral edge of ocular side of body characteristically sprinkled with melanophores, middle
of body virtually devoid of small melanophores. Blind side dusky.

9



Distribution: Atlantic coast of United States from North Carolina to Florid_a and throughout
-he Gulf of Mexico; large individuals in deep water, but young fish inshore in shallow water,
migrating into deeper water with increasing size; in 4 to 125 fath. (7.3 - 228.6 m.).
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Figure 8,--Paralichthys squamilentus, adult, 155 mm, SL.
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Paralichthys lethostigma Jordan and Gilbert, 1884

Southern flounder

Dorsal fin rays 80 to 95; analfinrays 63 to 74; pectoral fin rays on ocular side 11 to 13; gill
rakers 2 or 3 (usually 2) + 8 to 11 (usually 9 or 10); scales in lateral line 85 to 100; vertebrae
10 or 11 + 27 or 28. Body depth 39 to 47 percent SL; head length 24 to 34 percent SL; eye diam-
eter 15 to 19 percent HL (decreasing with increasing size); upper jaw length 47 to 51 percent
HL, extending posteriorly to a vertical through posterior margin of pupil on specimens about
35 mm. SL, through posterior margin of eye on specimens between 35 to 100 mm. SL, and
beyond posterior margin of eye on specimens over about 100 mm. SL. Ocular side light to dark
brown, with diffuse nonocellated spots and blotches which tend to be absent in large specimens.
Blind side immaculate or dusky.

Distribution: Atlantic and Gulf coasts of United States, from North Carolina to Texas &; gen-
erally found along the shores of bays, sounds, and lagoons in comparatively shallow water, at
times entering fresh water,

® Norman's (1934: 75) reported range is New York to Trinidad. In specimens examined he lists one (150 mm, SL) from
Tobago. Norman's range of anal fin raysis (58) 60 to 74, Ginsburg (1933) described P. tropicus from off Trinidad. The
single specimen upon which his description is based has 58 anal fin rays. In none of the 153 specimens of P. lethostigma
examined by Ginsburg (1952) werethe anal fin rays fewer than 63, P, tropicus is closely related to P, lethostigma (Gins-
burg, 1952), For this reason I suspect the Tobago specimen examined and listed as P. lethostigma by Norman (1934) is P.

gop}:eus. Ginsburg (1952: 329-331) established the northernmost distributionof P, lethostigma as North Carolina not New
ork,

10
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Figure 9,--Paralichthys lethostigma, adult, 165 mm, SL.
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Paralichthys tropicus Ginsburg, 1933

Dorsal fin rays 73 to 80; anal fin rays 57 to 64; pectoral fin rays on ocular side 11; gill
rakers 2 or 3+ 10 to 13; scales in lateral line 95 to 98, vertebrae 10 + 26, Body depth 43 to
47 percent SL; head length 26 to 29 percent SL; eye diameter 16 to 19 percent HL; upper jaw
1ength 48 to 50 percent HL, extending posteriorly to a vertical through posterior margin of eye
or slightly beyond. Ocular side dark brown with diffuse nonocellated spots. Similar to P.
lethostigma in general body coloration on ocular and blind sides.

Distribution: Caribbean Sea from Colombia to Venezuela and Trinidad; in 19 to 100 fath,
(34.7-182.9 m.).

Figure 10,--Paralichthys tropicus, adult, 145 mm, SL.
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Paralichthys albigutta Jordan and Gilbert, 1882

Gulf flounder

Dorsal fin rays 71 to 85; anal fin rays 53 to 63; pectoral fin rays on ocular side 10 to 12;
gill rakers 2 to 4 (usually 2 or 3) + 9 to 12 (usually 10 or 11); scales in lateral line 78 to 81;
vertebrae 10 + 27. Body depth 39 to 47 percent SL; head length 26 to 35 percent SL; eye diam-
eter 17 to 21 percent HL; upper jaw length 46 to 50 percent HL, extending posteriorly to a verti-
cal through posterior margin of eye on specimens up to about 125 mm, SL, and farther beyond
on larger specimens (upper jaw length highly variable), Ocular side either light or dark brown,
with numerous spots and blotches, three most prominent spots ocellated and arranged in a tri-
angular pattern, usually conspicuous but sometimes faint; other spots faint and usually not
ocellated.

Distribution: Atlantic and Gulf coasts of United States from North Carolina to Texas; in
depths to 70 fath. (128 m.) generally less than 50 fath. (91.4 m.).

wrrenee
g

Figure 11.--Paralichthys albigutta, adult, 125 mm, SL.

GASTROPSETTA Bean, 1895

Gastropsetta frontalis Bean, 1895

Shrimp flounder

_ Dorsal fin rays 58 to 65; anal fin rays 46 to 53; pectoral fin rays on ocular side 10 or 11;
gill rakers 3 to 6+ 6 to 8; scales in lateral line 95 to 112; vertebrae 10 + 25 to 28. Body depth
fLS to 55 percent SL; head length 23 to 30 percent SL; eye diameter 25 to 31 percent HL; upper
jaw lepgth 35 to 43 percent HL, extending posteriorly to a vertical through center of eye. Ocular
S.lde light t.an to dark brown. Three large ocellated spots, anteriormost above arch of lateral
line, posterior two on a vertical slightly posterior to midpoint of body, none on posterior third
of body‘o; on lateral line, Broken pigment lines across eyes and interorbital region.

Origin of dorsal fin well in advance of anterior edge of upper eye, beginning above anterior
nostril on blind side. Some anterior dorsal fin rays and some pelvic fin rays on ocular side
elonga-te. Anterior profile of head convex.

Distribution: Atlantic coast of United States from North Carolinato Florida; Gulf of Mexico;

?;;agmmas) (Great Inagua); Caribbean Sea from Panama and Nicaragua; in 19 to 100 fath, (34.7 -

12
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Figure 12,--Gastropsetta frontalis, adult, 176 mm, SL,

KEY TO THE SPECIES OF THE GENUS Ancylopsetta Gill, 1864

Four large ocellated spots; anterior spot above curved portion of lateral line ,...,... B.
Three large ocellated spots; no spot above curved portion of lateral line. . v v v ... ... C.
A dark ocellated spot on distal portion of pelvic fin on ocular side; none of the anterior

dorsal fin rays longer than succeeding rays; centers of ocellidark; fig, 13 , .. ........
S et e s e s s es s s esusesesasessnsenselessaseeeessses s s Kumperae page 14.

No dark ocellated spot on distal portion of pelvic fin on ocular side; some anterior dorsal
fin rays slightly elongate, longer than succeeding rays; centers of ocelli generally whitish;

flg' e S, T e e A et A Suadrocellata page 14,
Scales on ocular side rough to the touch; ctenii well developed, projecting beyond scale
margin.........-....;....................................... D.

Scales of ocular side smooth to the touch; ctenii microscopic, not well developed, not
prhvjeciuy heyond Scale MATrEIN « o ¢ s o w o s 2's a s s 0s o dasaanesnnswessssass Eb

First two dorsal fin rays short, next three long (may be longer or shorter than head), suc-
ceeding rays short and of about equal length; no prominent fleshy projections on tips of
anterior dorsal fin rays; blind side dusky, but less noticeable on some large specimens;
dorsal rays between origin of fin and center of dorsal ocellus 29 to 34; fig. 15, ........
PR P e slillals 4 s d e a A Ky v s na'a s als s s e e e eass e s s Bntillaru page 15,

First dorsal fin ray short, second or third longest (never longer than head), succeeding
rays gradually decreasing in length through sixth or seventh ray; prominent fleshy pro-
jections on tips of some anterior dorsal fin rays; blind side immaculate; dorsal rays be-
tween origin of fin and center of dorsal ocellus 38 to 46; fig, 16. .. .. ... dilecta page 16,

First two dorsal fin rays short, next two long; no prominent fleshy projections on tips of
anterior dorsal fin rays; blind side dusky; pelvic fin of ocular side less than twice length
that Gf Biand sites 2ig, B 't s aiaismensavn sssnsansssssssssmicroctenns page 16.

First dorsal fin ray short, next three long; prominent fleshy projections on tips of anterior
dorsal fin rays; blind side immaculate; pelvic fin of ocular side may be more or less than
twice length that of blind side; fig. 18 . v v v v v v v v v s s v sasossssasas.cycloidea page 17.

13



Ancylopsetta kumperae Tyler, 1959

Dorsal fin rays 72 to 84; analfinrays 57 to 63; pectoral fin rays on ocular side 11 to 13; gill
rakers 2 + bor 7; scales inlateralline 78 to 99; vertebrae 10 + 25 to 27, Body depth 49 to 55 per-
cent SL; head length24to 30 percentSL; eye diameter 19 to 26 percent HL; upper jaw length 41 to
45 percent HL, extending posteriorly to a vertical through posterior edge of pupil, Ocular side
dark brown with spots and blotches, four large ocellated spots with dark centers on body, a fifth
ocellated spot on distal margins of third and fourth pelvic fin rays on ocular side, Blind side
dusky.

Anterior dorsal fin rays not elongated. Pelvic fin on ocular side slightly longer than that on
blind side. Entire body covered with ctenoid scales, rough to the touch. Inner pelvic fin rays of
ocular side extensively branched,

Distribution: Atlantic Ocean and Caribbean Sea from northernmost Brazil to Colombia; in

18 to 50 fath, (32.9- 91.4 m.).
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Figure 13,--Ancylopsetta kumperae, adult, 196 mm, SL.
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Ancylopsetta quadrocellata Gill, 1864

Ocellated flounder

Dorsal fin rays 67 to 76; analfinrays 54 to 61; pectoral fin rays on ocular side 10 to 12; gill
rake?s 2 or 3+ 6 or 7; scales in lateral line 80 to 90; vertebrae 10 or 11 + 25 to 27 (Atlantic
specimens 11 abdominal vertebrae; Gulf of Mexico specimens 10). Body depth 53 to 63 percent
SL; head length 25 to 32 percent SL; eye diameter 18 to 24 percent HL; upper jaw length 37 to
46 percent HL, extending posteriorly to a vertical through posterior edge of pupil. Ocular side
browp, with four large ocellated spots with whitish centers (difficult to discern on some large
specimens). No ocellated spot on pelvic fin of ocular side. Blind side immaculate.

Some anterior dorsal fin rays slightly elongate. Pelvic fin rays on ocular side slightly
1ong¢r than those on blind side. Entire body covered with ctenoid scales, rough to the touch. Inner
pe1v1c.fin rays of ocular side not extensively branched.

Distribution: Disjunct, Atlantic and Gulf coasts of United States and Mexico from North
Carolma to Jupiter, Fla.; Tortugas; Cape Sable, Fla., to Corpus Christi, Tex.; Campeche, Mexico;
in 2 to 90 fath. (3.7 - 164.6 m.), usually less than 25 fath. (45.7 m.).

14
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Figure 14.--Ancylopsetta quadrocellata, adult, 208 mm, SL.

Ancylopsetta antillarum Gutherz, 1966

Dorsal fin rays 62 to 72; anal fin rays 48 to 56; pectoral fin rays on ocular side 9 to 12; gill
rakers 2 to 4 + 6 to 8; scales in lateral line 70 to 80; vertebrae 10 + 25 to 27. Body depth 46 to
55 percent SL; head length 27 to 33 percent SL; eye diameter 25 to 38 percent HL; upper jaw
length 42 to 47 percent HL, extending posteriorly to a vertical through center of eye. Ocular
side tan to dark brown, with numerous dark spots and blotches, three large ocellated spots ar-
ranged in a triangular pattern. Blind side dusky.

Some anterior dorsal fin rays and some pelvic fin rays on ocular side elongate (decreasing
in relative length with increasing specimen size). Configuration of anterior dorsal fin rays as
follows: first two short, next three elongate, the sixth shorter and about as long as succeeding
rays. None of the anterior dorsal fin rays with fleshy projections. Ctenii on scales of ocular
side well developed, extending beyond scale margin, rough to the touch.

Distribution: Bahamas; Puerto Rico; Virgin Islands; Caribbean Sea from British Honduras.
This species is generally found in greater depths (120 - 250 fath., 219.5 - 457.2 m.) than any
other Ancylopsetta.
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Figure 15,--Ancylopsetta antillarum, adult, 296 mm, SL.
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Ancylopsetta dilecta (Goode and Bean, 1883)

Three-eye flounder

Dorsal fin rays 68 to 79; anal fin rays 53 to 60; pectoral fin rays on ocular side 10 to 12;
gill rakers 1 to 3 + 6to 9; scales in lateral line 73 to 82; vertebrae 10 + 25 to 27. Body depth 45
to 53 percent SL; head length 25 to 31 percent SL; eye diameter 24 to 32 percent HL; upper jaw
length about 40 percent HL, extending posteriorly to a vertical through middle of eye. Ocular
side tan to pale brown, with numerous spots and blotches, three large ocellated spots on ocular
side arranged in a triangular pattern. Blind side immaculate.

Some anterior dorsal fin rays and some pelvic fin rays of ocular side elongate, dorsal fin
rays never longer than the head. Configuration of anterior dorsal fin rays as follows: first ray
shorter than next four which are successively reduced in length to the sixth or seventh ray, which
is about equal in length to the succeeding rays. Fleshy projections on some anterior dorsal fin
rays, Ctenii on scales of ocular side well developed, extendng beyond scale margin, scales rough
to the touch.

Distribution: Atlantic and Gulf coasts of the United States from North Carolina to Texas;
Yucatan, Mexico; in 32 to 200 fath. (58.5 - 365.8 m.).

Figure 16.--Ancylopsetta dilecta, adult, 154 mm. SL.

Ancylopsetta microctenus Gutherz, 1966

Dorsal fi7n rays 64 to 71;anal finrays 50 to 56; pectoral fin rays on ocular side 10 or 11; gill
rakers_ 2 or 3 + 7 or 8; scales in lateral line 64 to 75; vertebrae 10 or 11 + 24 or 25. Body depth
44 ’to 50 percent SL; head length 27 to 32 percent SL; eye diameter 25 to 29 percent HL; upper
jaw .]leggt.? 43 ;o 47 percent HL, extending posteriorly to a vertical through posterior edge of
pupil. Ocular side tan to pale brown, three large ocellated % i i
20} rirhgri i ol g ed spots arranged in a triangular pattern.
‘ Sorpe anter'}or dor.sal fin rays may exceed head length (decreasing in relative length with
increasing specimen size), and some pelvic fin rays on ocular side elongate. Configuration of
anterior dorsal fin rays as follows: first two short, next two long, the fifth shorter, slightly

16



longer than the sixth which is about equal in length to succeeding rays. None of the anterior dor-
sal fin rays with fleshy projections. Ctenii on scales of ocular side not well developed, not ex-
tending beyond scale margin (superficially resembling cycloid scales).

Distribution: Known only from the Caribbean Sea off Honduras and Nicaragua; in 100 to 160
fath. (182.9 - 292.6 m.).

Figure 17.--Ancylopsetta microctenus, adult, 194 mm. SL.

Ancylopsetta cycloidea Tyler, 1959

Dorsal fin rays 62 to 68; analfinrays 48 to 52; pectoral fin rays on ocular side 10 or 11; gill
rakers 1 to 4 + 6 or 7; scales in lateral line 67 to 76; vertebrae 10 + 24 or 25. Body depth 44 to
52 percent SL; head length 28 to 32 percent SL; eye diameter 26 to 32 percent HL; upper jaw
length 40 to 49 percent HL, extending posteriorly to a vertical through middle of eye. Ocular
side tan to dark brown with numerous spots and blotches, three large ocellated spots arranged
in a triangular pattern. Blind side immaculate.

Some anterior dorsal fin rays and some pelvic fin rays of ocular side elongate (decreasing
in relative length with increasing specimen size). Elongate pelvic fin rays longer than head on
specimens from Brazil, Surinam, and the Guianas in the Atlantic, but considerably shorter than
head on specimens from the Caribbean Sea. Configuration of anterior dorsal fin rays as follows:
first shorter than the following three which are very elongate, fifth about as long as succeeding
rays. Fleshy projections on some of the anterior dorsal fin rays. Ctenii on scales of ocular side
not well developed, not extending beyond scale margin (superficially resembling cycloid scales).

Distribution: Atlantic Ocean from Trinidad and Tobago to the Guianas; Caribbean Sea from
Venezuela to southern Nicaragua; in 36 to 140 fath. (65.8 - 256.0 m.).

17
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Figure 18.--Ancylopsetta cyloidea, adult, 165 mm, SL.

HIPPOGLOSSINA Steindachner, 1876

Hippoglossina oblonga (Mitchill, 1815)

Fourspot flounder

Dorsal fin rays 71 to 86; analfinrays 58 to 72; pectoral fin rays on ocular side 10 to 12; gill
rakers moderately long and stout, 1 or 2 (plus 2 to 5 rudiments) + 7 to 10 (usually 8 or 9); scales
in lateral line about 95; vertebrae 11 + 30 or 31. Body depth 38 to 44 percent SL; head length 25
to 29 percent SL; eye diameter 25 to 30 percent HL; upper jaw length 44 to 50 percent HL, ex-
tending posteriorly to a vertical through posterior edge of pupil. Ocular side brownish with four
prominent ocellated spots arranged in pattern of a trapezoid, anterior two spots slightly in ad-
vance of midpoint of body (total length), posterior two just in front of caudal peduncle.

Origin of the dorsal fin behind anterior edge of orbit. Eyes large. Anterior canine teeth
enlarged. No accessory scales present.

Distribution: Georges Bank to Tortugas, Fla. This species shows a north-south bathymetric
distribution: off Massachusetts, it is found in the sounds, bays, and out to about 15 fath.; off
New York beyond the 20-fath. curve; off North Carolina in 20 to 50 fath. (36.6 - 91.4 m.) and off
Florida, in depths generally exceeding 150 fath. (274.3m.).

18
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Figure 19.--Hippoglossina oblonga, adult, 229 mm. SL.

ENGYOPHRYS Jordan and Bollman, 1889

Engyophrys sentus Ginsburg, 1933

Spiny flounder

Dorsal fin rays 74 to 83; anal fin rays 60 to 67; pectoral fin rays on ocular side 8 to 10
(usually 9); gill rakers veryshort, 0to3 + 4 to 7; scales in lateral line about 50; vertebrae 10 + 27
or 28. Body depth 47 to 61 percent SL; head length 19 to 25 percent SL; eye diameter 32 to 43
percent HL (28% on one specimen); upper jaw length 19 to 28 percent HL, extending posteriorly
to a vertical through the anterior marginofeye or slightly beyond (on some specimens not reach-
ing anterior margin of eye). Ocular side tan to brownish with dark blotches on lateral line and
along dorsal and ventral edges of body. Three blotches on lateral line, one at junction of curved
and straight parts, one infront of caudal peduncle, and one between. Females and young immature
males with an immaculate blind side; blind side of mature males dusky with three to seven
(usually five or six) vertical, dark diffuse bars on anterior third of body.

Upper jaw short, Interorbital spines three to five, other spines present above upper eye and
in front of lower eye. Males and females with tentacles on posterior portion of eyes, on males
these shorten with increased body size and may be lost.

Distribution: Florida Keys; Bahamas; Gulf of Mexico; Caribbean Sea from Trinidad to
Nicaragua; Atlantic coast of South America to Brazil; in 20 to 100 fath. (36.6 - 182.9 m.).

19



Figure 20.--Engyophrys sentus, adult, 80 mm. SL.

KEY TO THE SPECIES OF THE GENUS Trichopsetta Gill, 1888

A, Gill rakers on lower limb short and stout, 7 or 8 (including a rudiment); 2 furrows on head,
one from anterior nostril on blind side to anterodorsal edge of upper orbit, the second just
above anterior third of upper orbit; pectoral fin length on blind side about 50 percent that
on ocular side; £, 2l . .0 o e e R e B s BN RP o SR S sp. A page 20.

AA. Gill rakers on lower limb moderately long and slender, 9 to 11 (including rudiments); no
furrows on head; pectoral fin on blind side either longer than on ocular side or exceeding
70 percent its Lemgh . e o T A O S ohel et B AR B.

B. Scales in lateral line 84 to 94; pectoral fin on ocular side longer than on blind side; blind
sidel dus ey g e P R B o R CR LRl sp. B page 21.

BB. Scales in lateral line 63 to 79; pectoral fin on ocular side shorter than on blind side; blind
side immaculate

C. Scales in lateral line 63 to 68; dorsal fin rays 89 to 95; anal fin rays 69 to 75; fig. 23 . . . .
.......................................... e+ .. ventralis page 22,

CC. Scales in lateral line 69 to 79; dorsal fin rays 95 to 103; anal fin rays 75 to 82; fig. 24 . . .
o lo e wial wlial e eieie e e el e e e e e RO AR e g e ER R . . sp. C page 23.

Trichopsetta sp. A Anderson and Gutherz, (MS.)

Dorsal fin rays 91 or 92; anal fin rays 70 to 73; pectoral fin rays on ocular side 12, on blind
side 9 or 10; gill rakers short and broad 0 + 7 or 8 (including a rudiment); scales in lateral line
78 to 80; vertebrae 10 + 30. Body depth 42 to 43 percent SL; head length 24 to 26 percent SL; eye
diameter 28 to 29 percent HL; upper jaw length 32 to 33 percent HL, extending posteriorly to a
vertical through anterior edge of pupil. Ocular side brown with numerous spots and blotches,
three blotches on straight portion of lateral line. Black spot on anterior dorsal fin rays, between
the third and seventh rays (may be indistinct). Some dark pigmentation around orbital furrows.
Blind side lightly dusky, more noticeable along dorsal and anal fin bases on posterior half of body.
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Pectoral fin on blind side about 50 percent of length of fin on ocular side. Furrow from
anterior nostril on blind side to anterodorsal edge of upper orbit, another furrow over anterior
third of dorsal edge of orbit. Males without elongate pelvic fin rays on blind side and lacking a
black spot on anterior anal fin rays. Males with well-developed spine at symphysis of lower
jaw, one on snout above upper jaw, and one on anterior orbital rim of lower eye.

Distribution: Known from two specimens, one taken off Nicaragua in 85 fath, (155.4 m.) and
the other off western Venezuela in 65 fath. (118.9 m.).
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Figure 21.--Trichopsetta sp. A, adult, 117 mm. SL.

Trichopsetta sp. B Anderson and Gutherz, (MS.)

Dorsal fin rays 98 to 104; anal fin rays 80 to 85; pectoral fin rays on ocular side 9 to 13, on
blind side 7 to 10; gill rakers moderatelylong and slender 0 + 9 to 11; scales in lateral line 84 to
74; vertebrae 10 or 11 + 31 to 33. Body depth 39 to 43 percent SL; head length 23 to 29 percent
SL; eye diameter 26to 30 percent HL; upper jaw length 37 to 41 percent HL, extending posteriorly
0 a vertical through anterior third to middle of pupil. Ocular side tan or straw-colored with
fewer spots and blotches on body and fins than in the other three species. Pronounced dark spot
at junction of straight and curved portion of lateral line. Males with large black spot on anterior
anal fin rays, usually between the first and seventh ray. Blind side straw-colored and dusky.

Pectoral fin on blind side shorter than on ocular side. Males with greatly elongate pelvic
fin rays on blind side; spines on symphysis of lower jaw, on snout above upper lip, and on
interior orbital rim of each eye, spines are well developed on large specimens.

Distribution: Known from south Florida and north of the Bahamas; Florida Straits between
Andros Island and the tip of Florida; Caribbean Sea from Honduras and Nicaragua; in 75 to 150
fath, (137.2 - 274.3 m.), usually over 100 fath. (182.9 m.).
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Figure 22.--Trichopsetta sp. B, adult, female, 250 mm, SL,

Trichopsetta ventralis (Goode and Bean, 1885)

Sash flounder

Dorsal fin rays 89 to 95; anal fin rays 69 to 75; pectoral fin rays on ocular side 12 or 13, on
blind side 7 to 10; gill rakers moderately long and slender, 0 + 9 to 11; scales in lateral line 63
to 68; vertebrae 10 + 30 or 31. Body depth 42 to 49 percent SL; head length 26 to 29 percent SL;
eye diameter 21 to 26 percent HL; upper jaw length about 41 percent HL, extending posteriorly
to a vertical near middle of eye. Ocular side brownish with limited spotting on body and fins,
three blotches on straight portion of lateral line, may be indistinct or missing. Most males with
a dark blotch on the anal finbetweenabout the 4th and 8th to 10th fin ray, blotch poorly developed
or absent in some specimens.

Pectoral fin on blind side longer than on ocular side. Males with greatly elongate pelvic fin
rays on blind side; spines on head not well developed.

Distribution: Northern Gulf of Mexico; in 18 to 60 fath, (32.9 - 109.7 m.).
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Figure 23.--~Trichopsetta ventralis, adult, male, 140 mm, SL.
Broken lines represent pelvic fin rays on blind side.

Trichopsetta sp. C Anderson and Gutherz, (MS.)

Dorsal fin rays 95 to 103; anal finrays 75 to 82; pectoral fin rays on ocular side 11 to 13, on

blind side 7 or 8; gill rakers moderately long and slender 04 9 to 11; scales in lateral line 69 to
 79; vertebrae 10 or 11+ 31 to 33, Body depth 38 to 45 percent SL; head length 26 to 30 percent
SL; eye diameter 23 to 29 percent HL; upper jaw length 39 to 43 percent HL, extending poster.

. iorly to a vertical through middle of pupil. Ocular side tan to brown with few to numerous spots
- and blotches on body and fins. Males generally lack dark spot on anterior anal fin rays. Pair of
- faint spots usually present at base of caudal fin rays. Blotches on straight portion of lateral line

may be distinct, diffuse, or absent. Blind side immaculate,

Pectoral fin on blind side longer than on ocular side. Males with greatly elongate pelvic fin

~ rays on blind side; spines on head not well developed.

Distribution: Caribbean Sea off Jamaica, Panama, and Colombia; in 35 to 150 fath. (64.0 .

274.3 m.)--one catch from the Atlantic off Surinam in 100 fath. (182.9 m.).
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Figure 24.--Trichopsetta sp. C, adult, female, 140 mm. SL.

KEY TO THE SPECIES OF THE GENUS Cyclopsetta Gill, 1888

Body and dorsal and anal fins with 5 or 6 vertical brown bands or bars; no large spots on
dorsal, anal, and cauddl fins; Fig. 280 e A A . . decussata page 24.

Body without vertical bands or bars; large round spots on dorsal, anal, and caudal fins

............................................................

Large black spot in center of caudal fin, 3 smaller spots on distal edge of caudal fin (these
may be present or absent); large black blotch on distal edge of pectoral fin of ocular side,
but no black blotch on body under this fin, distal margin of pectoral fin truncate; pectoral
fin rays on ocular side d1ior LR5Eip, 2600 8 o fimbriata page 25.

No large spot in center of caudal fin, but 3 distinct spots on its distal
edge; no blotch on distal edge of ocular pectoral fin, but large black blotch on body
under this fin, distal margin of pectoral fin oblique; pectoral fin rays on ocular side 14
£0: 165 FLE. 2T o 'u a0 ol s e o S S chittendeni page 26.

Cyclopsetta decussata Gunter, 1946°

Dorsal fin rays 82; anal fin rays 65; pectoral fin rays on ccular side 12; scales in lateral

line about 75. Body depth 47 percent SL; head length 29 percent SL; eye diameter 22 percent HL;
upper jaw length 53 percent HL, extending posteriorly to a vertical through posterior edge of
eye. Ocular side with five or sixverticalbands or bars running across the body, dorsal, and anal
fins. No spots on the dorsal, anal, caudal, or pectoral fins. This is the only species with vertical
bands or bars and no large spots.

Distribution: Known from a single specimen collected about 40 miles south of Port Aransas,

Tex., in 26 fath. (47.5 m.).

9 1 have not seen specimens of this species; the above account is from Gunter's (1946: 27-28) original description,

which is based on a mounted specimen.
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Figure 25.--Cyclopsetta decussata, illustrated from Gunter (1946), adult, 186 mm. SL.

Cyclopsetta fimbriata (Goode and Bean, 1885)

Spotfin flounder

Dorsal fin rays 78 to 87; anal fin rays 59 to 67; pectoral fin rays on ocular side 11 or 12, on
blind side 9 or 10; gill rakers 3 or 4+ 9 or 10; scales in lateral line 65 to 75; vertebrae 10 4 26
or 27. Body depth 40 to 50 percent SL; head length 25 to 31 percent SL; eye diameter 17 to 24
percent HL; upper jaw length 48 to 56 percent HL, extending posteriorly to a vertical through
posterior edge of pupil or slightly beyond. Ocular side brown, with several large, black spots on
dorsal, anal, and caudal fins, and a large, black blotch on distal portion of pectoral fin, Caudal
fin with a large, black spot in center, may have up to three small, lighter spots on distal edge
of fin.

Teeth moderate (not so large as in C. chittendeni). Anterior profile convex. Pectoral fin on
ocular side with a truncate distal margin.

Distribution: Atlantic and Gulf coasts of United States from North Carolina to Texas; Greater
Antilles; Caribbean Sea from Honduras to Trinidad; Atlantic coast of South America to British
Guiana; in 10 to 125 fath. (18.3 - 228.6 m.).
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Figure 26.--Cyclopsetta fimbriata, adult, 203 mm. SL.

Cyclopsetta chittendeni Bean, 1895

Mexican flounder

jorsal fin rays 82 to 90; anal fin rays 63 to 69; pectoral fin rays on ocular side 14 to 16, on

side 11 to 13; gill rakers 3 to 5+ 8 or 9; scales in lateral line 74 to 80; vertebrae 10 + 27

Body depth 40 to 48 percent SL; head length 26 to 30 percent SL; eye diameter 17 to 20
HL; upper jaw length 50 to 57 percent HL, extending posteriorly to a vertical through

or edge of eye or slightly beyond. Ocular side brown, with several large, black spots on

anal, and caudal fins, and a large, dark blotch under the pectoral fin. Caudal fin with

arge, black spots on the distal edge, none in center of fin.

LLarge canine teeth. Anterior profile convex. Pectoral fin on ocular side with an oblique

il Y

nargin.

Jistribution: Gulf of Mexico; Caribbean Sea from Colombia and Venezuela; Atlantic coast

)

America to Brazil; in 10 to 75 fath., (18.3 - 137.2 m.).
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Figure 27.--Cyclopserta chittendeni, adult, 164 mm. SL.
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KEY TO THE SPECIES OF THE GENUS Etropus Jordan and Gilbert, 1882

A, Primary body scales without secondary squamation; gill rakers on lower limb 6 to 9,
rarelvbERigs 28k amd 290 G . o e e e e intermedius and crossotus *° pages 27 and 28.

AA, Primary body scales with secondary squamation; gill rakers on lower limb 3 to 7, rarely
exceeding 5

B. Primary body scales with single row of secondary squamation; body depth 43 to 51 percent
SL, generally less than 50 percent SL: gill rakers on lower limb 4 to 7, usually 5; fig. 30 .

S e At e T R e R T P microstomus page 28.

BB. Primary body scales with dense secondary squamation; body depth 48 to 57 percent SL,
generally greater than 50 percent SL; gill rakers on lower limb 3 to 5; fig. 31. ... .....
.................................................. rimosus page 29.

Etropus intermedius Norman, 1933""

Dorsal fin rays 78 to 84; anal fin rays 60 to 67; pectoral fin rays on ocular side 10; gill
rakers on lower limb 8 or 9; scales in lateral line about 45. Body depth about 50 percent SL;
head length 19 to 24 percent SL; eye diameter about 25 percent HL; upper jaw short, about 25
percent HL, extending posteriorly to a vertical through anterior edge of eye. Ocular side brown,
may be faintly mottled, scales mostly with dark edges.

Secondary squamation absent, no scales on snout or on most of interorbital ridge.

Distribution: Atlantic coast of South America from Trinidad to Rio de Janeiro; in about

\

\ J

\\

Figure 28.--Etropus intermedius, adult, 116 mm. SL.

10 Body depth (as % SL), head profile, and elevation of the back are the main characters used in the literature to sepa-
rate E. intermedius and E. crossotus. Specimens of E. crossotus that I have examined from the south Atlantic region
of the United States have body depths ranging from 50 to 58 percent SL, but in E. intermedius the body depth is "about
twice in the length' (50% SL) - Norman (1933: 203). The profile of head and elevation of the back are subject to personal
incerpretation, whichrenders them poor taxonomic characters. In view of the general overlap in counts and measurements,
E. intermedius may be conspecific with E. crossotus.

111 have not seen specimens of E. intermedius; this account is taken from Norman (1934: 157). See also footnote *
page 27,
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Etropus crossotus Jordan and Gilbert, 1882

Fringed flounder

Dorsal fin rays 75 to 87;analfinrays 58 to 68; pectoral fin rays on ocular side 8 to 10, blind
side 7 to 9; gill rakers 4 or 5 + 6 to 9 (usually 7 or 8); scales in lateral line 41 to 47; vertebrae
10 + 25. Body depth 50 to 58 percent SL; head length 20 to 25 percent SL; eye diameter about 22
to 28 percent HL; upper jawlength 21 to 27 percent HL, extending posteriorly to a vertical through
anterior edge of eye or slightly behind. Ocular side brown, no spotting on body, dorsal and anal
fins dusky with dark spots and blotches, caudal fin edged in black on some large specimens,

Body scales deciduous, with no secondary squamation, no scales on snout, or anterior to
upper orbit. (See also footnote'Y page 27).

Distribution: Atlantic coast of United States from Chesapeake Bay to Florida; West Indies;
Gulf of Mexico; Caribbean and Atlantic coast of South America from Venezuela to French Guiana;

in 5 to 35 fath. (9.1 - 64.0 m.).

Figure 29.--Etropus crossotus, adult, 111 mm. SL.

Etropus microstomus (Gill, 1864)

Smallmouth flounder

Dorsal fin rays 67 to 82; anal fin rays 50 to 63; pectoral fin rays on ocular side 9 to 12,
blind side 8 or 9; gill rakers 3 to 6 + 4 to 7 (usually 5); scales in lateral line 37 to 45; vertebrae
10 + 24 or 25. Body depth 43 to 51 percent SL (mean 48% SL); head length 21 to 27 percent SL;
eye diameter 22 to 30 percent HL; upper jaw length 24 to 28 percent HL, extending posteriorly
to a vertical through anterior part of eye. Ocular side brown, body without spots or blotches,
dark pigmentation between orbits and around mouth.

~ Primary body scales with a single row of secondary squamation (not so profuse as in E.
rimosus); scales deciduous, partially covering snout, and in a single row in front of eyes. =

Distribution: Atlantic and Gulf coasts of United States from North Carolina to Mississippi;
in depths to 50 fath. (91.4 m.).
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Figure 30.--Etropus microstomus, adult, 75 mm. SL.

Etropus rimosus Goode and Bean, 1885

Gray flounder

Dorsal fin rays 74 to 83;analfinrays 57 to 63; pectoral fin rays on ocular side 8 to 11, blind
side 8 or 9; gill rakers 4 to 8 + 3 to 5; scales in lateral line 37 to 43; vertebrae 10 + 24 or 25.
Body depth 48 to 57 percent SL (mean 52% SL); head length 22 to 27 percent SL; eye diameter 22
to 30 percent HL; upper jaw length 23 to 28 percent HL, extending posteriorly to a vertical
through anterior edge of eye. Ocular side brownish with spots and blotches when scales are
present.

Primary body scales deciduous, those onocular side almost completely covered by secondary
squamation, scales on snout and anterior to upper orbit with coarse heavy ctenii.

Distribution: Atlantic and Gulf coasts of United States from North Carolina to Florida; in 4
to 100 fath. (7.3 - 182.9 m.).
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Figure 31.--Etropus rimosus, adult, 85 mm. SL.
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KEY TO THE SPECIES OF THE GENUS Citharichthys Bleeker, 1862
Osseous protuberance on snout; body depth 34 to 43 percent SL (usually less than 40%);

Fige 32 s ca ol 655 s 6w ow s s el e e A e N T arctifrons page 31.
No osseous protuberance on snout; body depth greater than 40 percent SL.. . . ... .. .. B
Cephalic spines on snout and anterior orbital rims; fig. 33. . ... male cornutus 12 page 31.

No cephalic spines on snout or anterior orbital rims

Pectoral fin on ocular side greater than 30 percent SL; gill rakers on lower limb 7 to 10

(usually 7 or 8); fig:r 34 o b e o e O i R B dinoceros page 32.
Pectoral fin onocular side less than 30 percent SL; gill rakers on lower limb 9 to 16 (seldom
fewer than 11, except in spilopterus where about 30% of the specimens have 9 or 10). . . D.

Body and fins profusely covered with regularly arranged dark spots and blotches; fig. 35.
.................................................. macrops page 33.

Body and fins not profusely covered with regularly arranged dark spots and blotches as in
Fige 35 i 5 v 6 o v v b w5 e e iel e en e s e o ek ik amantal o e e T S E.

Eye diameter usually 30 percent HL or greater; pectoral fin on ocular side usually greater
tham) 20 perice b S I e S e e 0 SRS S female cornutus page 31.

Eye diameter 25 percent HL or less; pectoral fin on ocular side usually about 15 percent

......................................................... E.
Dorsal fin rays 75 to 84; anal fin rays 56 to 63; fig. 36. . .. ....... spilopterus page 34.
Dorsal fin rays 68 to 75;ianallfin rayss < BRtoR5 5 s G.

12 An undescribed species closely related to cornutus differs from it by the following: No dark spot in axilla of
pectoral fin on ocular side; dorsal fin rays 70 to 75 (78); anal fin rays 53 to 58 (63); scalesin lateral line 35 to 37; males
with large black spot extending over severalanal and dorsal fin rays at about mid-point of body; several spines along
maxillary groove, extending posteriorly beyond anterior edge of lower eye.
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G. Snout slightly longer than eye diameter; maxillary extending to a vertical through posterior
edresofimipiiNorbeyond  BEIE S BT i 5 s 5 v s a w s s s s e e e e s e E arenaceus page 35,

GG. Snout equal to or shorter than eye diameter; maxillary extending to a vertical through center
ERENE Ve o R B o TS R ot s W (5. o0 vl or ik i % S W e e e s e e uhleri page 35,

Citharichthys arctifrons Goode, 1880

Gulf Stream flounder

Dorsal fin rays 75 to 86; anal fin rays 58 to 67; pectoral fin rays on ocular side 9 to 11; gill
rakers short and stout, about 5+ 6 to 8; scales in lateral line 37 to 43; vertebrae 10 or 11 + 26
to 28. Body depth 34 to 43 percent SL (generally less than 40%); head length 23 to 28 percent
SL; pectoral fin length on ocular side 16 to 19 percent SL; eye diameter 26 to 29 percent HL;
upper jaw length 27 to 32 percent HL, extending posteriorly to a vertical through anterior por-
tion of pupil. Ocular side tan to brown, with no obvious or noticeable color pattern.

Snout with well-developed osseous protuberance, extending horizontally. Length of pro-
tuberance increasing with increasing specimen size, not pronounced in small specimens.

Distribution: Atlantic cost of United States from Georges Bank to Florida; Gulf coast of
Florida; Yucatan, Mexico; in 25 to 200 fath., (45.7 -365.8 m.), but occasionally at depths of only
12 fath. (21.9 m.).

Figure 32.--Citharichthys arctifrons, adult, 95 mm. SL.

Citharichthys cornutus (Gunther, 1880)

Horned whiff

Dorsal fin rays 74 to 83; anal fin rays 59 to 66; pectoral fin rays on ocular side 10 or 11;
gill rakers moderately long and slender, 3 to 5 + 11 to 15; scales in lateral line 40 to 45;
vertebrae 10 +25 or 26. Body depth 44 to 50 percent SL (39% in one specimen
40 mm. SL); head length 27 to 31 percent SL; pectoral fin length on ocular side greater than
20 percent SL, on males may be up to about 50 percent SL; eye diameter 34 to 42 percent HL
(29% in one specimen); upper jaw length 36 to 44 percent HL, extending posteriorly to a vertical
through anterior margin of pupil or slightly beyond. Ocular side tan to brown. A dark area in
axilla of pectoral on ocular side. Pectoral fin of ocular side with dark crossbars. Spotting on
bases of dorsal and anal fin rays of some specimens.

Adult males with the following conspicuous cephalic spination: single large spine directed
horizontally and projecting well beyond margin of head, several large spines projecting from
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anterior edge of upper orbital rim, smaller spines on anterior edge of lower .orbit, 1abia} spine
projecting anteroventrally, and a posteroventrally directed spine at symphysm of lower jaw. In
addition, adult males have a greater interorbital width, which remains narrow in females and
juvenile males. Females and juvenile males also have the horizontally directed sPine as on the
males (fig. 33), but it does not protrude beyond the skin: It may appear as an inconspicuous
prominence, as may some of the other head spines. Anterior pectoral fin rays on adult males
elongate, fragile, and often broken. )

Distribution: Atlantic and Gulf coasts of United States from Georgia to Texas; Bahamas;
Greater Antilles; Yucatan, Mexico; throughout the Caribbean; Atlantic coast of South America
to Brazil; in 15 to 200 fath. (27.4 - 365.8 m.) generally exceeding 75 fath. (1372 m- s
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Figure 33.--Citharichthys cornutus; adults; female left; male right, 89 mm. SL.

Citharichthys dinoceros Goode and Bean, 1886

Dorsal fin rays 90 to 95; anal fin rays 70 to 76; pectoral fin rays on ocular side 9 or 10; gill
rakers long and slender, 3+ 7 to 10; scales in lateral line 48 to 53; vertebrae 10 or 11 + 26 to 29.
Body depth 40 to 45 percent SL; head length 27 to 33 percent SL; eye diameter 24 to 35 percent
HL; pectoral fin length on ocular side greater than 30 percent SL, on adult males may be con-
siderably more; upper jaw length 39 to 50 percent HL, extending posteriorly to a vertical through
middle of eye. Ocular side pale to dark brown with several large spots on dorsal and anal fins
(spots may be indistinct)., Caudal with or without two large spots; if present, one above and one
below median rays.

Labial spine overhanging upper lip. Short spine in front of upper eye. Lower jaw included,
several large canines of upper jaw overhanging lower jaw.

Distribution: Atlantic and Gulf coasts of Florida; Greater Antilles; Barbados; Caribbean
Sea from British Honduras to Nicaragua; in 100 to 1,000 fath. (182.9 - 1,828.8 m.).



Figure 34.--Citharichthys dinoceros, adult, male, 76 mm. SL.

Citharichthys macrops Dresel, 1885

Spotted whiff

Dorsal fin rays 80 to 85; anal fin rays 56 to 64; pectoral fin rays on ocular side 9 to 12; gill
rakers long and slender, 5 or 6 + 13 to 16; scales in lateral line 37 to 44; vertebrae 10 + 24 or
25, Body depth 46 to 51 percent SL; head length 24 to 29 percent SL; pectoral fin length on ocular
side about 16 percent SL; eye diameter 23 to 30 percent HL; upper jaw length 34 to 43 percent
HL, extending posterior to a vertical near center of eye. Ocular side tan to dark brown with
numerous spots and blotches on the body and caudal, dorsal, and anal fins (spots and blotches
indistinct when deciduous scales lost).

First dorsal fin ray may be slightly longer than other anterior rays and partially separated
from them.

Distribution: South Atlantic and Gulf coasts of United States; in 5 to 50 fath. (9.1 - 91.4 m.).
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Figure 35.--Citharichthys macrops, adult, 118 mm. SL.

Citharichthys spilopterus Giinther, 1862
Bay whiff

Dorsal fin rays 75 to 84; anal fin rays 56 to 63; pectoral fin rays on ocular side 9 or 10;
gill rakers of moderate length and stoutness, 4 or 5 + 9 to 15; scales in lateral line 41 to 49;
vertebrae 10 +23 to 25. Body depth 41 to 51 percent SL; head length 26 to 29 percent SL;
pectoral fin length on ocular side about 15 percent SL; eye diameter 16 to 25 percent HL; upper
jaw length 31 to 38 percent HL (generally exceeding 33%), extending posteriorly to a vertical
through posterior portion of pupil. Ocular side brownish, with or without spotting.

Profile of head slightly concave. Origin of dorsal fin above anterior nostril of blind side.

Distribution: Atlantic and Gulf coasts of United States; West Indies; Caribbean Sea; Atlantic
coast of South America to Brazil; in depths to about 40 fath. (73.2 m.).

Figure 36,--Citharichthys spilopterus, adult, 104 mm. SL.
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Citharichthys arenaceus Evermann and Marsh, 1900"°

Dorsal fin rays 68 to 75;anal finrays 48 to 55; pectoral fin rays on ocular side about 10: gill
rakers moderately long and slender, 6 or 7+ about 13 or 14; scales in lateral line about 50 to 52.
Body depth 50 to 55 percentSL; headlength 28 to 29 percent SL; pectoral fin length on ocular side
about 15 percent SL; eye diameter about 18 percent HL; upper jaw length about 40 percent HL,
extending posteriorly to a vertical through posterior portion of pupil. Ocular side brownish with
numerous small spots. Dorsal and anal fins spotted (at times giving the appearance of crossbars),

Distribution: West Indies southward to Brazil, found in shallow water,

S

Figure 37.--Citharichthys arenaceus, adult, illustrated from Norman (1934).

Citharichthys uhleri [ Jordan] Jordan and Goss, 1889*%

Dorsal fin rays about 68; anal fin rays about 52; pectoral fin rays on ocular side about 10;
gill rakers short and slender, about 5 + about 12or 13; scales in lateral line 52 to 55. Body depth
about 50 percent SL; head length about 26 percent SL; pectoral fin length on ocular side about
15 percent SL; eye diameter about 20 percent HL; upper jaw length about 40 percent HL, extend-
ing posteriorly to a vertical through center of eye. Ocular side dark brown with whitish spots,

dorsal and anal fins spotted. Closely related to C. macrops.
Distribution: Known only from the type, collected off the coast of Haiti.

13 1 have not seen specimens of this species; this account taken from Norman (1934: 148), Parr (1931; 22), and Ever-

mann and Marsh (1902; 326).
14 1 have not seen specimens of this species; this account taken from Norman (1934: 148) and Parr (1931: 23).
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Figure 38.--Citharichthys uhleri, adult, illustrated from Norman (1934).

KEY TO THE SPECIES OF THE GENUS Syacium Ranzani, 1840

Body depth usually 48 percent SL or greater (45 - 47% on some specimens from the Carib-
bean); 46 to 55 scales in lateral line; dorsal fin rays 74 to 85; anal fin rays 59 to 68; fig.

39 v o w e e e R e e s e R R I T I R gunteri page 37,
Body depth usually 45 percent SL or less (rarely to 47%); 47 to 68 scales in lateral line;
dorsal fin rays 82.to 94; anal fin rays 64 tol 75 . o Sl s oo o o e B.
Specimens greater than 120 mmrm S T I S SRR SR G

Specimens less than 120 mm. SL

Interorbital width greater than 75 percent of lower eye diameter; [Anterior rays of pectoral
fin on ocular side elongate, exceeding 25 percent SL; pigment lines (bluish in life, brown
after preservation) running anteroventrally from upper eye, may also be present on inter-
orbital region, lips, mandible, and urohyal; blind side dusky]; fig. 40 . . . . . . ... ......
............................................. male papillosum page 38.

Interorbital width less than 75 percent of lower eye diameter . ... .............. 1D 2

Pectoral fin rays on ocular side not elongate, less than 25 percent SL (females); figs. 40
ANA AL, L6 cw o v s s v e e e e s e e S Lslren e s e s el R N S 137

Pectoral fin rays on ocular side elongate, more than 25 percent SL (males); figs. 40 and
P T S o s am e cs o 6o acnant oot K

Interorbital width 25 to 35 percent of lower eye diameter in specimens 120 to 150 mm. SL,
increasing to 60 percent in specimens about 220 mm. SL; general body color dark brown,
little or no mottling; fig. 40 ©  olahL R EREES L e female papillosum page 38.

Interorbital width about 20 percent lower eye diameter in specimens 120 to 150 mm. SL,
increasing to about 27 percent in specimens about 195 mm. SL; general body color light
tan to brown, mottling on body and fins, several large black blotches on lateral line; fig.
2 e s ot 0066 am one et fermale micrurum page 39.




F. Interorbital width usually 30 to 70 percent of lower eye diameter in specimens 120 to 150
mm, SL, 50 to 90 percent in specimens 150 to 180 mm. SL, and exceeding 75 percent lower
eye diameter in larger specimens; fig. 40 . . . ... ... ....... male papillosum page 38,

FF. Interorbital width less than 35 percent of lower eye diameter in specimens 120 to 150 mm.
SL, less than 50 percent in specimens 150 to 180 mm. SL, and never exceeding 75 percent
lowerteyediameter; Fg. 410 00, o o s e e e e e e ke e e s male micrurum page 39,

G. Snout length 54 to 74 percent (mean 66%) of shortest distance from tip of snout to orbit of
upper eye; interorbital width generally greater than 15 percent of lower eye diameter. . . .
R S S ot e I B e A L e e s o o e A e B S o papillosum page 38.

GG. Snout length 80 to 92 percent (2 of 20 with 74%, mean 83%) of shortest distance from tip of
snout to orbit of upper eye; interorbital width generally less than 15 percent of lower eye
EHERHEEEE o 0 0 0.0 oo 0o 0 Ok T L micrurum page 39,

Syacium gunteri Ginsburg, 1933

Shoal flounder

Dorsal fin rays 74 to 85; anal fin rays 59 to 68; pectoral fin rays on ocular side 9 to 11
(usually 11); gill rakers moderately long and thick, 2 to 4 (usually 3) + 6 to 8 (usually 7); scales
in lateral line 46 to 55; vertebrae 10+ 23 to 26 (usually 24). Body depth 45 to 55 percent SL
(48 - 55% in Atlantic and Gulf specimens, 45 - 53% in Caribbean specimens); head length 25 to
32 percent SL; eye diameter 22 to 29 percent HL; upper jaw length 40 to 43 percent HL, extend-
ing posteriorly to a vertical through center of eye. Ocular side tannish; with or without numer-
ous dark spots and blotches on body and dorsal, anal, and caudal fins; generally a large diffuse
dark blotch on body just anterior to caudal peduncle; blind side immaculate.

For specimens larger than about 80 mm. SL from the Gulf of Mexico, Atlantic Ocean, and
Caribbean Sea, S. gunteri can be separated from S. papillosum and S. micrurum of comparable
size by its greater interorbital width. Below about 80 mm. SL interorbital widths of all three
species converge. The interorbital on Caribbean specimens ofS. gunteri exceeding about 80 mm.
SL is slightly narrower than on the Gulf of Mexico or the Atlantic specimens.

Measurements of interorbital width recorded as percent of lower eye diameter are: male
gunteri 80 to 90 mm. SL, 25 to 40 percent; 91 to 100 mm. SL, 35 to 55 percent; exceeding 101
mm. SL, greater than 55 percent. Female gunteri 80 to 90 mm. SL, 20 to 35 percent; 91 to 98
mm. SL, 25 ot 40 percent; no females exceeding 98 mm. SL were examined. Male and female
micrurum and papillosum 80 to 100 mm. SL, less than 20 percent; 101 to 120 mm. SL, less than
40 percent (females 10 to 25%, males 15 to 40%).

For specimens of all sizes from the Gulf of Mexico and the Atlantic, S. gunteri can be
separated from S. papillosum and S. micrurum byits greater body depth. There is overlap, how-
ever, in body depth between Caribbean specimens of S. gunteri and some specimens of the other
two species (47% SL in 25% of S. gunteri and 2% of S. papillosum or S. micrurum, 46% SL in
10% of S. gunteri and 4% of S. papillosum or S. micrurum, and 45% SL in 5% of S. gunteri and
12% of S. papillosum or S. micrurum). =

Dorsal fin ray counts on 32 S. papillosum and 28 S. micrurum ranged from 85 to 94. Low
counts of 82 for S. papillosum and 83 for S. micrurum are recorded in the literature. Two of
35 S. gunteri had a high count of 85. Anal fin ray counts on S. papillosum and S. micrurum ranged
from 64 to 75 (4 of 60 with fewer than 68). One S. gunteri had a high count of 68.

Distribution: Atlantic and Gulf coasts of United States from Florida to Texas; Jamaica;
Puerto Rico; the Virgin Islands; the Caribbean Sea from Panama, Colombia, and Venezuela;
Atlantic coast of South America to French Guiana; in 5 to 50 fath. (9.1 - 91.4 m.).
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Figure 39.--Syacium gunteri, adult, male, 110 mm. SL.

Syacium papillosum (Linnaeus, 1758)

Dusky flounder

Dorsal fin rays 82 to 94; anal fin rays 64 to 75; pectoral fin rays on ocular side 11 or 12
(usually 11); gill rakers short and stout, 2+ 8 or 9 (usually 8); scales in lateral line 47 to 60;
vertebrae 10 + 25 or 26, Body depth 40 to 47 percent SL (mean 44%); head length 26 to 36 percent
SL; eye diameter 19 to 29 percent HL; upper jaw length 39 to 42 percent HL, extending pos-
teriorly to a vertical through center of eye, Ocular side brown with little if any spotting; large
males with pigment lines from upper eye to snout, along dorsal edge of head, on lips, mandible,
and lower jaw to urohyal; blind side dusky on large males and immaculate or slightly dusky on
large females.

Large males with wide interorbital; upper rays of pectoral fin on ocular side elongate.
Large females with wide interorbital, not so wide as in males of comparable size; none of
pectoral fin rays elongate. Intermediate sized papillosum have greater interorbital width than
micrurum of same sex and comparable size (see key); however, some overlap does occur in
interorbital width between males of micrurum and females of papillosum. Small papillosum
(under 120 mm. SL) have snout length 54 to 75 percent (mean 66%) of shortest distance from tip
of snout to upper orbit., Little difference in coloration between small papillosum and micrurum.
Determination of sex will assist greatly in their identification. See gunteri if specimen is less
than 80 mm. SL with a body depth greater than 45 percent SL, and low dorsal and anal fin ray
counts. g

Distribution: Atlantic coast of United States from North Carolina to Florida; Gulf of
Mexico; West Indies; Caribbean Sea; Atlantic coast of South America to Rio de Janeiro; in 5 to
75 fath. (9.1 - 137.2 m.) generally less than 50 fath. (91.4 m.).
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Figure 40.--Syacium papillosum; adults; female left; male right, 185 mm. SL.

Syacium micrurum Ranzani, 1840

Channel flounder

Dorsal fin rays 83 to 92;anal finrays 64 to 74; pectoral fin rays on ocular side 10 or 11; gill
rakers short and stout, 2 + 7 to 9 (usually 8); scales in lateral line 54 to 68; vertebrae 10 + 24 or
25. Body depth 38 to 45 percent SL (mean 42%); head length 27 to 31 percent SL; eye diameter 21
to 29 percent HL; upper jaw length 38 to 40 percent HL, extending posteriorly to a vertical
through center of eye. Ocular side tan to brownish, with or without numerous spots or blotches
on body and median fins; dark diffuse spot or spots near junction of curved and straight portions
of lateral line and in front of caudal peduncle; pectoral fin with diffuse dark crossbars; several
broad, dark vertical lines across interorbital region; blind side immaculate.

Males without the dark pigment lines on head as on papillosum; wider interorbitals than
females, but not so wide as in male papillosum of comparable size, more nearly similar to fe-
males of papillosum; upper rays of pectoral fin on ocular side elongate. Females with narrow
interorbital, much narrower than in females of papillosum of comparable size, width generally
not exceeding 25 percent diameter of lower eye; upper rays of pectoral fin on ocular side not
elongate. Small specimens (under 120 mm. SL) with narrower interorbital than in papillosum,
generally less than 15 percent of eye diameter. Snout length 80 to 92 percent (2 of 20 with 74%;
mean 83%) of the shortest distance from tip of snout to upper orbit. See S. gunteri if specimen
is less than 80 mm. SL with a body depth greater than 45 percent SL, and low dorsal and anal
fin ray counts.

Distribution: Atlantic coast of Florida; Gulf of Mexico; Caribbean Sea; West Indies; Atlantic
coast of South America to Rio de Janeiro; tropical West Africa; in depths to 225 fath., (411.5 m.),
generally less than 50 fath. (91.4 m.).
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Figure 41.--Syacium micrurum; adults; female left; male right, 148 mm. SL.

39



KEY TO THE GENERA OF THE SUBFAMILY BOTHINAE

Two genera known from the western North Atlantic

A. Mouth small or moderate, upper jaw not extending to posterior margin of eye; body depth
50 percent;SILiorimoxe oo s R AR oA AT Bothus page 40,

AA. Mouth large, upper jaw extending to or wellbeyond posterior margin of eye; body depth less
than 40 percent SIui . . . o v o o oo mrs s iete G LR ERRCR GRS SRR R Chascanopsetta page 44,

KEY TO THE SPECIES OF THE GENUS Bothus Rafinesque, 1810

A. Body depth greater than 60 percent SL; eye diameter more than 23 percent HL, and longer
than snout 1ength . . uin s « e s o e o s o o 0 o o s ol al s e im e e el e e R R I R R T B.

AA. Body depth 60 percent SL or less; eye diameter less than 23 percent HL, and shorter than
snout length (on specimens less than about 50 mm. SL eye diameter is more than 23% HL
and is longer than S8HoUL). & « « o« s o0 o e ol e o et (o i et il SRR S e R I T Ci

B. Caudal fin with 2 large spots, one anterior to other; body coloration generally dark,
spotting and mottling not so pronounced as in ocellatus; fig. 42 . . .. ... .. sp.t> page 40,

BB. Caudal fin lacking large spots on median rays, if spots present they are arranged one above

the other; body spotting and mottling is pronounced; fig. 43. . . ... .. .. ocellatus page 41.
C. Dorsal fin rays 105; anal fin rays 80; anterior profile convex . . ... ... ellipticus page 42,
CC. Dorsal fin rays 90/to'99; anal fin rays 70 0 F6 . L o L S D.

D. Anterior profile notched in front of lower eye; body depth 54 to 59 percent SL; tentacles on
eyes not well developed (in adults); anterior edge of upper eye over posterior edge of lower
eye; gill rakers on lower limb 8 to 10 (usually 9); fig. 44 0 00 S o LRaEe. lunatus page 42.

DD, Anterior profile convex; body depth 50 to 55 percent SL; tentacles on eyes well developed
(in adults); anterior edge of upper eye over about middle of lower eye; gill rakers on lower
limbi6. to 8 (siaal Ly ) g A e e e A IR maculiferus page 43.

Bothus sp. Brockman, Thelma Jutare (MS.)

Dorsal fin rays 78 to 90; anal fin rays 59 to 68; pectoral fin rays on ocular side 8 to 11; gill
rakers short, 2to 7 + 5 to 9; scales in lateral line 70 to 77; vertebrae 10 + 26 to 28. Body depth
65 to 76 percent SL; head length 22 to 31 percent SL; eye diameter 24 to 31 percent HL; upper
jaw extending posteriorly to a vertical through anterior portion of eye. Ocular side generally
dark brown with no spotting, but may be light tan with spotting and mottling. Two large black
spots on median rays of caudal fin, one anterior to the other, spots present even on very small
specimens.

No fleshy ridge of tissue on either upper or lower eye. Interorbital width greater than eye
diameter in adult males and females, less than eye diameter in young specimens.

Distribution: Atlantic coast of United States from North Carolina to Florida; Gulf of Mexico;

West Indies; Caribbean Sea; Atlantic coast of South America to Brazil; in 10 to 50 fath. (18.3 -
91.4 m.).

15 See footnote 2, p. 1.
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Figure 42.--Bothus sp., adult, male, 117 mm. SL.

Bothus ocellatus (Agassiz, 1829)

Eyed flounder

Dorsal fin rays 76 to 91; anal fin rays 58 to 68; pectoral fin rays on ocular side 8 to 10; gill
rakers short, 0 to 6 +7 to 10; scales in lateral line 70 to 78; vertebrae 10 + 25 to 27. Body depth
64 to 70 percent SL; head length 25 to 30 percent SL; eye diameter 24 to 30 percent HL; upper
jaw length 24 to 27 percent HL, extending posteriorly to a vertical through anterior edge of eye
or slightly beyond. Ocular side pale brown or gray with spotting and mottling; coloration vari-
able; two dark spots on anterior portion of caudal fin, one above median rays, the other below
(spots may be absent or indistinct).

A fleshy ridge on posterodorsal area of upper eye and posteroventral area of lower eye.
Interorbital width greater than eye diameter in adult males, but less than eye diameter in adult
females.

Distribution: Atlantic coast of United States from Long Island to Florida; West Indies;
Caribbean Sea; Atlantic coast of South Americato Rio de Janeiro; in 10 to 50 fath. (18.3 -91.4m.).
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Figure 43.--Bothus ocellatus, adult, male, 122 mm. SL.

B

Bothus ellipticus (Poey, 1860)°

Dorsal fin rays 105; anal fin rays 80; scales in lateral line 91. Body depth about 55 percent
SL; interorbital width about 18 percent of HL. Ocular side grayish, spotted and mottled with
whitish,

Distribution: Know only from the type, from off Cuba.

Bothus lunatus (Linnaeus, 1758)

Peacock flounder

Dorsal fin rays 91 to 99; anal fin rays 71 to 76; pectoral fin rays on ocular side 10 to 12
(usually 11); gill rakers on lower limb short, 8 to 10 (usually 9); scales in lateral line 83 to 92;
vertebrae 10 + 30. Body depth 54 to 59 percentSL; head length 26 to 31 percent SL; eye diameter
16 to 22 percent HL; upper jaw length 30 to 35 percent HL, extending posteriorly to a vertical
through anterior edge of eye or slightly beyond. Ocular side tan to light brown with numerous
rings, curved spots and dots, two or three large diffuse blotches on straight portion of lateral
line, median fins with or without spots, pectoral with three narrow dark crossbars, specimens
as small as 54 mm. SL have adult pigment pattern. ‘

Anterior profile of head notched in front of lower eye. Anterior margin of upper eye over
posterior margin of lower eye on specimens larger than about 100 mm. SL; over middle of
lower eye on specimens about 50 mm. SL. Tentacles on eyes short, not present on specimens
less than about 100 mm. SL. Interorbital in both sexes as wide as or wider than eye diameter
on specimens exceeding 50 mm. SL. Interorbital spines reduced in size, not prominent when
present. Anterior pectoral fin rays of the adult males greatly produced.

16 I have not seen specimens of this species, this account taken from Norman (1934: 229); ellipticus may be conspe-
cific with maculiferus.
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Distribution: Florida and the West Indies; Atlantic coast of South America to Brazil; in
depths to about 35 fath, (64 m.).
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Figure 44.--Bothus lunatus, adult, female, 191 mm. SL.

Bothus maculiferus (Poey, 1860)

Dorsal fin rays 90 to 98; anal fin rays 70 to 76; pectoral fin rays on ocular side 8 to 10
(usually 9); gill rakers on lower limb short, 6 to 8 (usually 7); scales in lateral line 85 to 95;
vertebrae 10 +29 or 30, Body depth 50 to 55 percent SL; head length 26 to 32 percent SL; eye
diameter 20 to 25 percent HL (greater than 23% head length on specimens less than about 50
mm, SL); upper jaw length 31 to 35 percent HL, extending posteriorly to a vertical through
anterior portion of eye. Ocular side tan to light brown, with numerous spots and rings, only
spots on head, two or three diffuse dark blotches on straight portion of lateral line; juvenile
specimens, 45 and 53 mm. SL, have pronounced speckling on the body and a lateral spot, gen-
eral pigmentation not as on the adult.

Anterior profile of head convex, not notched in front of lower eye. Anterior margin of
upper eye over middle of lower eye. Tentacles on eyes well developed on all specimens ex-
amined, 45 to 215 mm. SL (elongate on some large specimens). Interorbital width in both sexes
about equal; equal to or greater than eye diameter in specimens exceeding about 100 mm, SL,
but only about half eye diameter in specimens about 50 mm, SL. Well developed interorbital
spines on orbital ridge of lower eye of adult males. Anterior pectoral fin rays of adult males
greatly produced, extending posteriorly to the caudal region.

Distribution: West Indies; Caribbean Sea; Atlantic coast of South America to Brazil; in
depths to about 25 fath, (45.7 m.).
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Figure 45,--Bothus maculiferus, adult male, 183 mm. SL.

KEY TO THE SPECIES OF THE GENUS Chascanopsetta Alcock, 1894

A, Upper jaw extending well beyond posterior margin of eye, 70 percent HL or greater; gill
rakers absent or represented by only 1 or 2 rudiments; fig, 46 . . . . . . . lugubris page 44.

AA, Upper jaw extending only to below posterior marginof eye or slightly beyond, about 60 per-
cent HL; gill rakers short, 4 to 8 movable rakers on lower limb; fig. 47. prorigera page 45.

Chascanopsetta lugubris Alcock, 1894
Pelican flounder

Dorsal fin rays 114 to 122; anal fin rays 77 to 85; pectoral fin rays on ocular side 14 to 17;
gill rakers absent or represented by 1 or 2 rudiments; scales in lateral line small, about 190;
vertebrae 17 + 38. Body depth 25 to 33 percent SL; head length 20 to 25 percent SL; eye diameter
24 to 28 percent HL; upper jaw length 70 percent HL or greater, extending posteriorly to a ver-
tical well beyond posterior margin of eye. Ocular side grayish or yellowish brown, with or
without numerous small spots, Peritoneum black, color visible through thin abdominal walls.

Anterior profile smooth, convex, only slightly, if at all, notched anterior to upper eye.

Distribution: Atlantic coast of Florida; Gulf of Mexico; Caribbean Sea; Trinidad; Atlantic
coast of South America to Brazil; in 125 to 300 fath, (228,6 - 548.6 m.).
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Figure 46.~--Chascanopsetta lugubris, adult, illustrated from Norman (1934).
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Chascanopsetta prorigera Gilbert, 1905

Dorsal fin rays about 125; anal fin rays about 89; pectoral fin rays ocular side about 14; gill
rakers on lower limb short, 4 to 8 (movable); scales in lateral line about 140; vertebrae 16 + 39
>r 40. Body depth about 34 percent SL; head length about 23 percent SL; eye diameter about
26 percent HL; upper jaw length about 60 percent HL, extending posteriorly to a vertical below
bosterior margin of eye or slightly beyond. Ocular side pale brownish, covered with numerous
small spots. Three dark blotches on straight portion of lateral line, middle one largest, other
‘w0 inconspicuous. Peritoneum black, color visible through thin abdominal walls.

Anterior profile concave, with well-developed notch anterior to lower eye.
Distribution: Atlantic coast of United States from North Carolina to Florida; Caribbean
Sea; in 200 to 250 fath. (365.8 - 457.2 m.).
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Figure 47.--Chascanopsetta prorigera, adult, illustrated from Norman (1934).

SUBFAMILY SCOPHTHALMINAE

Single genus and species known from the western North Atlantic

Scophthalmus Rafinesque, 1810
Scophthalmus aquosus (Mitchill, 1815). Windowpane

Dorsal fin rays 64 to 71; anal fin rays 48 to 55; pectoral fin rays on ocular side 1S el
rakers long and slender, about 8 + 22 to 26: scales in lateral line 85 to 95; vertebrae 11 + 23 to
25. Body depth 60 to 70 percent SL; head length 25 to 30 percent SL; eye diameter 17 to 25 per-
cent HL; upper jaw length about 45 percent HL, extending posteriorly to a vertical through
middle of eye or beyond. Ocular side brown with many small dark spots and numerous larger
spots which continue onto the dorsal, anal, and caudal fins; pectoral fin also spotted.

Bases of ventral fins extending forward onto urohyal. Anterior dorsal fin rays branched,
slightly longer than succeeding rays. 1

Distribution: Atlantic coast of North America from Gulf of St. Lawrence, Nova Scotia to
Florida; in depths to about 25 fath. (45.7 m.).
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Figure 48.--Scophthalmus aquosus, adult, 130 mm. SL.
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