H.-A REVIEW OF THE FLOUNDERS AND SOLES (PLEURONEC-
TIDA) OF AMERICA AND EUROPE.

By Davip STARR JORDAN AND Davip Kor Goss.

In this paper we have tried to give the synonymy of all the genera
and species of flounders and soles (Pleuronectide) found in the waters
of America and Burope, together with analytical keys by which the
groups may be distinguished.

The material we have examined includes (1) all the flounders in the
U_luseum of the Indiana University, which contains a large representa-
tion of the species found on our Pacific ccast, in the Gulf of Mexico,
21d in the Mediterranean; (2) much, but not all, of the material con-
tained in the United States National Museum, more especially the speci-
lens collected by Dr. Jordan and by Dr. Gilbert; and (3) all the floun-

ers contained in the Muscum of Comparative Zoology, at Cambridge,
ags. This museum is rich in South American forms, the collections
lade by Professor Agassiz, Dr. Steindachner, and others for this mu.
8eum being very extensive. Ouly the collections in the Indiana Uni- .
Versity have been studied by the junior author; for all statements re-
8arding other specimens, and, in general, for everything said regarding
the South American species, the senior author is responsible. We are
Under special obligations to Prof. Alexander Agassiz, director of the
of“tS(‘.um of Comparative Zoology, and to Mr. Samuel Garman, curator
he fishes, for many courtesies in connection with our studies in that
Wuseyy,
onwe regard the order of Heterosomata (*‘flat-fishes,” with both eyes
'nec:!m same side of the head) as constituting a single family, Pleuro-
'fam?dw'- We find ourselves unable to separate the soles as & distinct
Sco ily from the flounders. The characters which mark them as a group
q M no more important than those which set off one subfamily of
Ounders from another. ‘
ian lfe group ot: « Bibroniide” recently recognized by some of the Ital-
tire]lchthyOIOngts as a separate family (* Bibronidi”) is composed en-
e y 9f larval forms in the carly stages of their development. In this
Ondl?On the eyes are symmetrical and the body translucent. Several
%enenc nawes have been given to these peculiar forms ( Peloria, Bibronia,
occolus, Charybdia, Bascanius, Delothyris), but, of course, these genera
?;1111)1&% no permanent place in the system. Pecloria has been shown
Oi‘ahe r. Emery to be the young of Platophrys (Rhomboidichthys). The
o 8 seem to belong to the Cynoglossine or to some allied group, but
arﬁ;lot yet certain as to the correct identification of any of them.
W6
S. Mis. 90——15
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We recognize among the Pleuroncctide seven subfamilies—Hippo-
glossince, Pleuronectine, Samarina, Platessinee, Oncopterine, Soleine, and
Cynoglossine. The Samarinw and Oncopterine are all of recent discov-
ery. The other groups correspond exactly to the five “subgenera”
. (Hippoglossus, Rhombus, Platessa, Solea, and Plagusia) recognized by
Cuvier. These subfamilies are natural groups and are in most cases
casily distinguished, although some few aberrant genera exist which
serve as links joining one group to another. Thus Isopsetta of the
Platessine is certainly a near ally of Psettichthys, which is as certainly
a genuine member of the Hippoglossine.

"The Hippoglossine and the Platessine are largely arctic in their dis-
tribution, few of the former group and none of the latter extending into
the tropics. The Oncopterine seem to take the place of the Plates-
gine in antarctic waters, but the species of this group are few in num-
ber. The Pleuronectine and the soles are, on the other hand, essentially
warm-water fishes, their representatives in the north being compara-
tively few. The Samarine are few in number and belong to the East
Indian fauna.

As the tropical Hippoglossine and all the Pleuronectine are, sinis-
tral species, the eyes and color being on the left side of the body, it fol-
Jows that the tropical flounders are nearly all left-sided species, while
those of arctic and antarctic waters are chiefly dextral species, the
eyes and color on the right.

Still more curious is the relation between the number of vertebr®
and the geographical distribution of the various species.

It has been already noticed by Dr. Giinther and others that in some
groups of fishes northern representatives have the number of vertebra
increased. In no group is this more striking than in the flonnders, as
the following table showing the numbers of the vertebra in various
species will clearly show. Thenumbers inclosed in brackets are copied
from Dr. Giinther; the others represent our own count of specimens con-
tained in the museum of the Indiana University.

Numbers of veriebra in flounders,

I.—H1PPOGLOSSIN,

Hippoglossus BippoglosauS ... cove vt inenvammne e iaees 16434 = 50
Atheresthes 8t01IA8 -« e ceuevrenveraveneamnsmeeanaeenceenmceneenee 124-37= 49
- Hippoglossoides platessoides. .. ... oo iiriinnnmninianiiones B+3R= 45
Lyopsotta OXilif ..o eocons vorems it 11434 = 45
Lopsetta JOTABII - vt imrint it cee. 114-32= 43
Psettichthys melanostictus..co...ooocvvomme it 114-20= 40
Paralichthys OblODEUS evean ceven s et et 114+30= 41
Paralichtlys dentatis........oovoivamen i 10430 = 40
Paralichthys lethostigma....cooeoiiiiiiinniieiiiiiiaaie e, 10 427= 37
Paralichthys albigutta...o.ooooiiiiioir it 104-27 = 37
Paralichthys callfornicus.......ocooiiieidioi i il 10+2= 35
Xystreurys Holepis ..cooven e iuin i 124-2B= 37

Ancylopsetta quadrocellati .c.ooeiiii i e 94-26= 35
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1. —PLEURONECTIN 4.

Monolens seumilicatitin.. v vemonn e eee oo ee e e ee e [43]
. Lepidorhombus whiff-iagonis .. ... ..eeve ceemeeeee eeeeeeaniennns [11+430= 41]
Cithul‘ichthys L1021 T 11 4+29= 40
Platophrys Tunatus «-..oomnecees oeeeeeeeanen 9430= 39
Arnoglossus laterna.. . ... .. e e eeeee et e s 104-28= 38
Aruoglossus grobmanni ...ooee i i it e 104-28= 38
Ze"gopterus punetatus ..ol (12425 = 37)
Plnt-Ophrys 0CeHatUS «ovir it i et cen i v 10427T= 37
Pleuronectes maculats. . . -oenveeee e coecn eemaneamnns 114+2%= 36
16Uronectes ThOIMDUS . - <.« .o e seneeeneneae cene ameas ceee ammenn s 124-24= 36
SYaciumpapillosum........................ ceer 11 426= 36
Citharichthys arctiffons. ...o....cveueeees vaeee . 1042%= 36
Syacium ICTUTIII . o s o e ceecey acee ceaces ecmre acannscmcmannean . 1042= 35
Phrynorhombus regius. ... ..vuenn vmnns e ienee e e 10+925= 35
C}tharichthys SPLlOPEEIUS oot ii it ittt et eiie e e 10424 = 34
Cltharichthys TUACTOPS - cevcer caanesoenamnaocacesancas aencasaamunsn 10424 = 34

‘tropug INICTOSEOMIUS . - s eeeeee veene sencan comenn mnaae cans aanonnnn 104-24= 34
“LTODUS CrOSIOtUS e amee vene arnennaeincernseennees eneeeaeeeenneen 10420 = 34

2812, PANAINONSIS. + e v neememanceeenn venennnnn 33
18UTONEELES MUKIIINS «vneeeeeeece eeeeme e eeemveeneeneen e wee 12419= 31
JII.—PLATESSINZE.

LY Dtocephalus ZACHITUS ..« nveeenveeeee eeeneaeeesaes ens eennns 13452= 65
lyptocephalus CFDOZIONSUB «uv it vevii ceet e i et et wees . [58]
1CroBtomus PaCfictS. - euevennen cerereetceee e ceene e ceneen e 12 40 = 52

TCTOBEOMUS Kb - v veme e e oe e emeees emaees vaee eeememenoann s (13+435= 48]

BPOPRIFE VOLUILS +- v oevevnneenen cons eenn sene comenseeenseaneeenen 11433= 44
I&teﬂsap]atessa__._......_.............. creemeereeeecceaeeeo.. [144-20= 43]
SOPBOLED FHOLOPIS - -« vaves vevmmmeaeee ee e aeaeaneeaaeaeaenn. 10 4-32= 42
CPIdOPSetta HIlINEAER . -« oe eeeeeon et e e e e e e e 11+29= 40
M0ARAG [INARAR. -+« e e e o ee e et et e e e e e e e [40]
‘Opsettaglaciulis..........,..................................... 134-27= 40
le“"OUiChthysdecurrons......................................... 144-26= 40
16Ur0nichtlys vOrticalis ... ... o w.noeeeeeeeasceeeaeeeeeaennnnn 134252 38
VLS EIALKL .- .. ee v e en e e e 1 A426= 37
BEOBER fleSUS .. .. o e e eeenee e et et eenn e ae e e eneeaneeeens (12424 = 36]
Soudoplenronectes AMOLICANNS -« -« e oo e e e e e e 10426= 36
IPSODSOLED GUELUIRLS. - +e - ceveeeeeee e e ceae e e e e enes 11424= 35

Platiohthyg stallatus.. .. .o .. oo oo oeoon oo oo oo 124923 = 35
IV.—SOoLEINZ.

Brachirus zebra ... ooooes e e e e [(8-+4l= 49]
Olea golea. ... ..... . . 0440= 4
T LSS 10437== 47
0leg, AUTANBIACA v e vee veeevn coeen e eeon oacmae senece aeenaeaaeannnnns [46]
Ohochirygy ocellatus 9428= 37
s T T ‘84+29= 37
On’ochimu hispidus 94+2%B= 3
ChITNS AGOINLUS oermereeerr oo e e o 8+20= 28
chil’usinscriptus e e e et 9419= 28

syml’hums atricaudt .ooveeviennn vanu. e imeensoaneen e eeaaeees 10442= 52
Symphumsnigrescens PP SR : & (1 [
Ymphpryg Plagiuss «oovee it ey eeeeee.. 9438= 47
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The subdivision of the flounders into genera leaves room for consid-
erable variety of opinion. Most of the species are well defined and
easily recognized, but they-do not fall readily into generic groups unless
we regard almost every well-marked species as the type of a distinet
genus. A natural result of an attempt at sharply defining the genera,
is to reach what seems an extreme degree of generi¢ subdivision, On
the other hand, attempts to unite these smaller groups to form larger
ones often leave these larger oues at once unnatural and ill-defined.

It will probably appear to some that the process of generic subdi-
vision has been in this paper carried too far. 1t is possible that this is
true, but the arrangement which wo have adopted seems to bring out
the relations of the different forms better than can be done by a more
« conservative” view of the genera. For those who would reduce the
rumber of groups we suggest the following list of' genera as represent-
ing a not unnatural mode of arrangement.

1.—HIPPOGLOSSIN A,

ATHERESTHES,
PLATYSOMATICHTHYS,
HIrroGrossus.

Lyopsetta.
HII'!'OGLOSSOID)CS% Eopsetla.

) Hippoglossoidcs.
PBYTTICHTIYS.
HII’POGLOSSINA{ Hippoglossina.

Xystreurys.
' Paralichthys.
PARALICHTHYS
g Ancylopselta.

: 1I.—PLEURONECTID X,
PHRYNORHOMBUS,
ZEUGOPTERUS.
LEPIDORHOMBUS.
CITHARUS,
PLEURONECTES{ Bothus.

Pleuronectes,

ARNOGLOSSUS.
PLATOPHRYS.

Syacium.
Orthopsetta.
Citharichthys.
Azevia.
Elropus.

\ Thysanopsetta.

CITHARICUTHYS

MONOLENE.
IIL—DPLATESSINA:.

Pleuronichthys.

PLEURONICHTIIYS % Huypsopsetta:

I80PSETTA.
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" Paroplrys.
Inopsetta.
Lepidopsetta.
Limanda.

PraTissa { Pseudopleuronecics.

Platessa.
Ilesus.

Liopsetta.

Platichthys.

MicrosToMmus.

CyNicogLossus.

) IV.—ONCOPTERINE,
OrcorreRUS.

V.—SOLEINA&.
{pionichthys.
Ar10NT00 g <4p
NICHTHYS Achiropsis.
GymMyacHIRUS.
ACHIRr {thimw.
IRUS Baiostoma.
Monochirus.
MONocnmusg Microchirus.
Quenselia.
sOl.l-:A.
Bracuirus.
VI.—~CYNOGLOSSIN/E,
[ Sym phurus.
Bascanius. bl
Symp Delothyris.
MPHUR .
vs Charybdia.
Bibronia.
Acedia.

Larval forms.

ANALYSIS OF SUBFAMILIES OF' PLRURONECTID.E.

& Flounders ; Edge of preopercle frec; mouth with developed teeth ; pectoral and

ventrals well developed (one pectoral* or ono ventral occasionally absent).

b. Mouth nearly symmetrical, the dentition nearly equally developed on both sides,
tho gape usually, but not always, wide.

¢. Ventral fins symmetrical, similar in position and in form of base, the ventral

fin of the eyed side not boing extended along the ridge of the abdomen.

HirpPoGLOSSIN & I,

%. Ventral fins unsymmoetrical, dissimilar in position and usually also in form,

the ventral fin of the eyed side being extended along the ridge of the ab-

domen. Eyes and color on the loft s1de - .ooaeecnee .. PLEURONECTINA It

. * Both pectorals are wanting in the genus Mancopsetta Gill (= Lepidopsctta Gthr.),
U antarctio member of the Plenronectine. .

n tIn the Samarine, the oyes and color are on the right side, the wouth is small bu.
early symmetrical, the ventral fins are both lateral but with basé somewhat pro-

n‘;‘"ged, the gill-rakers are minute, and in most of the species some of the dorsal rays

toe _ﬁlumentous and simple, resembling spines. The group, like the Ono opterina, seems

Lohe botween Pleuroncctine and Platessine. It seems to includo the genera Samaris,
thotea, Pacilopsetta, and Nematops, all belonging to the Indo-Pacific fauna.
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Lb. Mouth unsymmetrical, the jaws on the eyed side with nearly straight outline,
the bones on the blind side strongly cury ed; teeth chiefly on the blind
side.

d. Ventral fins unsymmetncal that of the eyed side extended along the ridge
of the abdomen, snout with a free ray or other appendage in connection
with the first ray of the dorsal. Eyes and color ov the right side.

OxcorrrwviNzg IIL
dd. Ventral fins nearly or quite symmetrical, that of the eyed side with short
buse; eyes and color on the right side (with occasional exceptions).
PratessiNg IV.
aa. Soles. Edge of preoperclo adnate, usually obscured by the scales; mouth very
small, much twisted toward the bliud side, and with mdnuentm!) teeth;
pectoral and ventral fins generally small, occasionally obsoloté.
e. Dyes on the right side, separated by a bony ridge .............SOLEINA V.
ee. Eyes on the left side, not separated by a bony ridge.. .. CYNOGLOSSIN.E VI.

ANALYSIS OF GENERA OF PLEURONECTID.¥ FOUND IN -AMERICA AND
EUROPE.

Subfamily I,—HIPPOGLOSSIN £.

(Large-mouthed flounders with theventral fins symmetrical.)

Mouth symmetrical, the jaws and the dentition nearly equally devel-
oped on both sides; gape psually wide, the maxillary more than one-
third length of head. Lower pharyngeals narrow, usually with but one
or two rows of sharp teeth ; teeth in jaws usually acute. Lyes large;
edge of preopercle free. Pectoral and ventral fins well developed, the
ventral fins similar in position and in form of base, the ventral fin of the
eyed side not being attached along the ridge of the abdomen. Septum
of gill cavity without foramen.

a. Vertebra andfin-rays much increased in number (the vertebra about 50, the dorsal rays
about 100,.,the anal rays about85) ; body comparatively elongate ;
candal fin lunate.; lateral line simple; anal spine mostly obso-
lote. Dextral species, Arctic in distribution. (Genera allied to
Hippoglossus.)

. Large teeth in both jaws arrow-shaped, biserial, some of them depressible; upper
oye with vertical range; gill-rakers short ; scales deciduous, cili-
ated ; lateral line without arch; flesh soft. Vertebrw (stomias)
124-37=49. cceeer e it et ATHERESTHES, 1,

cc. Large teeth not arrow-shaped, biserial above, uniserial below; scales very
small, cycloid ; gill-rakers long and slender; eyes strictly lateral.

d. Lateral line wnthout anterior arch ; lower pharyngeal teobh uniserinl,
) PLATYSOMATICIITHYS, 2.
dd. Lateral line with an interior arch ; lower pharyngeal teeth bisorial; vertebrw
(hippoglossus) 164-34=50 ......c..coeu........HIPPoGLOSSUS, 3.
aa. Vertebra and fin-rays in moderate number (vortebre less than 46, dorsal rays less
than 95, anal rays less than 75); caudal lin double truncate or
rounded, the median rays longest.

f. Lateral line without distinct anterior arch; vertobrw, 40 to 46; body nor-
mally dextral ;* caudal peduncle distinct ; scales ciliasted ; anal
spine usually strong. Species of subarctic distribution. (Gouera
allied to Htppoglossozdcs )

*F uquently sinistral in Ihpp&/louozd% elassodon,
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g. Lateral line simple (without accessory dorsal branch); teeth sharp,
those of lower jaw uniserial; dorsal beginning above eye.
h. Teeth in the upper jaw biserial.
i. Scales comparatively large, thin, and deciduous (Interal line 70) ; body
slonder, tho flesh soft; vertebrie (exilis) 11-34==43.
LYOPSETTA, 4.
ii. Scales small and adherent (lateral line 96); Lody robust, the flesh

firm ; vertebr (jordani) 11432=43............... EOPSETTA, 5.
kh. Teoth in the upper jaw uniserial ; scales small and flosh firm ; vertebrio
(platessoides) 134 32=45.._...... SO HiPPOGLOSSOIDES, 6.

gg. Lateral line with an accessory dorsal branch; vertebri 40 to 42 scales
small, firin, ctenoid ; dorsal fin beginning before the eye; teeth
sharp, unequal, some of them canine-like; mouth not large;
lower pharyngeal teeth sharp, unisorial; vertebrwe (melanostiotus)
) B B E. 1 A RN PSETTICHTHYS, 7.

I Lateral line with a strong arch in front; no accessory brauch; vertebrw in
smaller number (35 to 41); tecth uniserial; anal spine usually
obsolete ; body normally sinistral.* (Species chiefly of the tem-
perate or sub-tropical seas, none of thewm Arctic and none Euro-
pean.) (Genera alliod to Paralichthys.)

k. Dorsal fin beginning above the pupil; gill-rakers short and thick; teeth
rather small; no canines; body indiffercutly dextral or sinis-
tral (in some species at loast).

1. Scales ctenoid v.oevenveaeseerasee coeeenaes «os. HIPPOGLOSSINA, 8,
11. Scales cycloid ; caundal fin subsessile, the caudal peduncle extremely
short ; skin of shoulder-girdle with patches of cup-shaped scales ;
vertebra (liolepis) 124-25=37 ....... eemnsavenas XYSTRRURYS, 9.
kk. Dorsal fin beginning in advance of oye.

m. Scales weakly ciliated; caundal fin with a distinct peduncle; teeth unequal,
gomeo of the auterior canine-like; gill-rakers ratber long and
slender ; vertebrw, 35 to 41 ...... e eeneaacaas PARALICHTHYS, 10.

mm. Scales very strongly ctenoid on both sides of body ; mouth small-
ish, with small, sharp teeth; anterior rays of dorsal notably ex-
aorted, the rays of the anterior part of the fin longer than some
of those further back, thus forming a more or less distinct lobe;
gill membranes considerably united; gill-rakers short and broad;
caudal peduncle short ; left ventral produced; vertebrm (quadro-
cellata) V426280, .ccesiiiennninnnnnnanns . ANCYLOPSETTA, 11,

Subfamily II,~PLEURONECTINE.

( Large-mouthed flounders, with the ventral fins unaynunctrical.)

'MO_uth symmetrical, the dentition nearly equally developed on both -
§1des; gape usually wide (narrow in Platophrys, Etropus, etc.), the max-
ilary commonly more than one-third length of head. Lower pharyn-
geals narrow, each with one or more rows or a narrow band of small,
sharp teeth; teeth in jaws acute. Eyes not minute ; pectorals and ven-
tl:als usually well developed. Edge of preopercle free. Ventral fins
dissimilar in form or in position, that of the left or eyed side inserted
on the ridge of the abdomen, its base extended along this ridge, its rays
more or less wide apart. Caudal fin rounded or subtruncate; no ac-

)'Dextml in some species of Hippoglossina ; oocasionally doxtral in some species of
Paralichthys and Xystreurys.
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cessory lateral line ; anal spine usually weak or obsolete; a pelvic spine
sometimes developed. Vertebrs in moderate or small number, 31 to 40
(except in Monolene). Body sinistral. Species chiefly tropical or sub-
tropical in distribution.

4. Pectoral fin of bnth sides present; dorsal rays less than 100.

b. Septum of gill cavity betwoen gill arches and the terminetion of the shoulder-
girdle with a large foramen; the emargination below
thg shoulder-girdle near the isthmus not deep; lateral
line with nstrong arch in front ; last rays of dorsal and
anal inserted more or less on theright side of the median
line ; teeth subequal, in bands. .

¢. Vomer toothless; ventral fins free from the anal; caudal fin subsessile ; scales
siall, each with very long spinules; vertebree (regius)
104-25=235..cceccveeraren--o.. PHRYNORHOMBUS, 12.

ce. Vomerewith teeth,
d. Ventral of cyed side united to the anal; scales small, very rough; body
ovate; vertebr:c (punctatus) 12 4-25=737. '
ZEUGOPTERUS, 13.
ad. Ventral fins free from the anal; scales ciliated, deciduous; body oblong,
much compressed ; vertebra (whif-iagonis) 11 + 30=41.
LEPIDORHOMBUS, 14.

bb. Septum of gill cavity below gill arches, without foramen ; a decp emargination
near the isthmus ; ventral fins free from anal.
e. Vomer with teeth; lateral line with & strong arch in front.
f. Tecth unequal, thoge of the upper jaw biserial, some of them canine-
like; scales weakly ciliated ; body elongate; mouth very
JATEO. - oo ceetmcaee ccece e e CITHARUS, 15.
f. Teeth subequal, in villiform bands ; body broadly ovate ; candal fiu sub-
sessile ; interorbital area broad ; scales small, ¢ycloid, or
_ wanting ; vertebrs 31-t036......... .PLEURONECTES, 16,
¢e. Vomer toothless ; ventral fins free from anal; caudal fin subsessile.
k. Lateral line with a distinct arch in front; teeth small, unigerial, or
inperfectly biserial.
i, Interorbital area & narrow ridge, sometimes with a median

groove.
4. Scales cycloid or weakly ciliated, deciduous ; vertebrw 10 4 28 =
b1 J N deeeescnasnecacces ARNOGLOBSUS, 17.

#. Interorbital space ore or less broad, deeply concave; scales
small, ctenoid, adherent ; body ovate (pectoral of left
side usually filamentous in the male) ; vertebre (lunatus)
94 30=39. . ceerrmacce ccecusnnnnn-.- PLATOPIRYS, 18. )

1k, Lateral line without arch in front ; scales ciliated. .

k. Tecth in upper jaw biserial, in the lower uniserial, the front

teeth of upper jaw eunlarged ; vertebre 35 or 36.
. : Syaciuy, 19.
¥k. Teeth in both jaws uniserial; interorbital space very narrow,

i the ridges coalescing betwoen the eyes.

I. Mouth not very small, the maxillary more than one-third
*Jength of head. .
m. Gill-rakers very short and thick, tubercle-like; scales
small, firm, ctenoid ........ccc..c. ... ..  AZEVIA, 20.
mm. Gill-rakers slender, of moderate length ; scales thin, decid-*
wous, ciliated ; vertebra 34 to 40....CITRARICHTHYS, 21,
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Ul. Mouth very small, the teeth subequal, the maxillary less
than one-third length of head.
#. Teeth uniserial; vertebras 9 4- 206 = 34.... ETROPUS, 22,
nn., Toeeth in villiform bands ........ THYSANOPSETTA, 23,
aa. Pectoral in of blind side wanting ; eyes very close together ; caudal fin subses-
sile; teeth small, uniserial; mouth moderate; lateral
line of eyed side arched, thatof right side nearly straight;
dorsal fin beginning on snout, its anterior rays not ex-
serted, its rays all simple’and very numerous: scales
small ; body thin, very clongate ; vertebrm (sessilicauda)
43; (deep-sea flounders, of uncertain relationship).
MONOLENE, 24.

‘Subfamily IIT:—ONCOPTERINZE.

(Small-mouthed flounders, with the right ventral fin extending along
the ridge of the abdomen, dorsal beginning at the snout, a bony promi-
Dence of some sort connected with its first ray ; eyes and color on the
right side.)

a. Left side of snout with a horizontal slit-like cavity, into which a curved, bony,
ray-like appendage is depressible; lateral line with an anterior arch and with
numerous accessory branches nearly atright angles withit ; scales cyoloid ; right
ventral fin free from the anal fin ; left ventral fin present; gill-rakers short and
00T ) RN .ONCOPTERUS, 25.

Subfamily IV.—PLATESSINZ.

Mouth small, unsymmetrical, the jaws on the eyed side with nearly
Straight outline, the bones on the blind side strongly curved; dentition
Chiefly developed on the blind side; eyes large; edge of preopercle
Dot hidden by the scales ; pectoral fins well developed ; vertical fins well
Separated ; ventral fins nearly or quite symmetrical ; anal spine usually
Strong (obsolete in Microstomus). Body dextral (except frequently in
Platichthys stellatus). Species arctic or subaretic in distribution.

% Vertebrs'in moderate number (from 10 - 26 = 36 to 114+ 33 = 44) ; dorsal rays
65 to 80; anal rays 45 to 60.

b. Teeth small, acuto, in several series; lateral line nearly straight, with an acces-
sory dorsal branch; lower pharyngeals narrow, with small
biserial teeth ; scales cycloid. (Genera allied to Pleuronichthys).

°. Lips thick—each with scveral longitudinal folds; dorsal fin beginning on the
blind side ; vertobre 38 to 40. .......... PLEURONICHTHYS, 26.
cc. Lips simple; dorsal fin beginning on the median line; vertebrm (gutiulatus)
11 4-24 =35 ........ [ N HYPSOPSETTA, 27,
bb. Tecth chiefly uniserial, all more or less blunt, conical‘or incisor-like, (Genera
allied to Platessa).
d. Lateral line with an accessory dorsal branch.
e. Lateral line without distinct arch in front.
J. Teeth compressed, incisor-like, close-set.
g. Soales closely imbricated, mostly cycloid ; upper eye on median line;
vertebra (velulus) 11 4- 33 =44...............PAROPHRYS, 28.
gg. Scales scarcely imbricated, all very strongly ctenoid; eyes both
JET 725 ) PR INOPSETTA, 29,
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. Teeth conical, separated, not incisor-like ; scales closely imbricated,
all strongly ctenoid ; mouth comparatively large (approach-
ing that of Psettichthys); . vertebrwo (isolepis) 10 4 32 =
E D R Cemeecasennes ISOPSETTA, 3C.

ce. Lateral line with a distinct arch in front; scales imbricated, rough-
ctenoid ; vertobrio (bilineata) 11 4 29 = 40.LEPIDOPSETTA, 31
dd. Lateral line without accessory dorsal branch.
%. Lateral line with a distinct arch in front; scales imbricated,
rough-ctenoid ; vortebrwe (limanda)40. ......... .LIMANDA, 32.
wh. Lateral line without distinct arch in front.

i. Scales regularly imbricate, all (on eyed side) ctenoid in both
gexes; no stellate tubercles on head nor on Dbases of dorsal and
anal fins; teeth, incisor-like, close-set ; lower pharyngeals very
narrow, each with two rows of scparate, conical teeth ; finrays
BCRLY vueciecirnnaineceee s PSECDOPLEURONECTES, 33.

#. Scales imperfectly imbricated, or else not all ctenoid.

j. Scales chiefly eycloid in both sexes; lower pharyngeals small
and narrow, separate, each with 1 to 4 rows of small, bluntish
L 5 NP PLATESSA, 34.
. Scales rough-ctenoid in the male, mors or less cycloid in the
female (fin raysscaly iu the male, naked in the fomale); lower
pharyngeals very large, more or less united in the adult, their
surface somewhat concave, tho teeth in five or six rows, large,
Llunt, close-set ; teeth in jaws incisor-like; fin-rays of dorsal,
and anal without tubercles at base ............ LIOPSETTA, 35.
#jj. Scales all in both sexes and on both sides of the body repre-
sented by coarse scattored stellate tubercles; similar tubercles
between bases of dorsal and anal rays; lateral line without
scales; lower pharyngeals broad, each with three rows of blunt,
coarse tecth ; teoth incisor-like..............PLATICUTHYS, 36.
aa. Vertebra in increased number (varying from 134-35=48 to 134-52==65); dorsal
rays 90 to 120; anal rays 70 to 100; teeth broad, incisor-like;
scales small, all cycloid. (Genera allied to Glyptooephalus).
k. Left side of skull normal; anal spinc obsolete; vertebrm 48 to

B2 o eemeeeeeneaisseeenceeeseeeans --.. MICROSTOMUS, 37.
kF. Left side of skull, with large mucous cavities; anal spine
strong; vertebr 58t065......... ... GLYPTOCEPHALUS, 38,

Subfamily V.—SOLEINE.

(Soles with the eyes on the right side, and separated by a bony ridge.)

Body oblong or elongate, with the eyes and color on the right side;-
eyes moderate or small, separated by a distinct bony ridge, the upper eye
usually more or less in advance of the lower; mouth sinall, more or less
{wisted towards the blind side; teeth little de\teloped, in villiform bands;
edge of preopercle adnate, usaally concealed by the scales; gill open-
ings more or less narrowed, the gill membranes adnate to the shoulder-
girdle above; blind side of head usually with fringes; pectoral fins
small, sometimes wanting; ventral fing developed, one or both of them
sometimes obsolete; scales usually etenoid, rarely wanting ; lateral line
straight, usually single.
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a. Gill openings very small, separate, cach reduced to a slight slit below angle of
opercle ; right ventral beginning at the chin, confluent with the anal;
pectoral fins wanting or very small; lateral line present, straight ; eyes
small; snout dilated, the dorsal beginning upon it. ’

b, Scales present, otenoid ; caudal fin somewlat confluent with dorsal.
¢. Left ventral rudimentary, with tworays ............. PR APIONICHTHYS, 39,
cc. Left ventral well developed, with five rays.ceeceeceeaeiecnnes ACHIROPSTS, 40.
bb. Scales none ; caudal fin not confluent with dorsal and anal..GYMNACHIRUS, 41,
aa. Gill openings of moderate extent, confluent below. :
d. Vertical fins well separatod.

e. Right ventral fin with extonded base, confluent with the anal fin; verte-
brw about 28; body ovate in outline, the depth nearly half the length;
pectoral fius rudimentary or wanting ; lateral line straight ; scales well
developed, ctenoid, those on the head more or less enlarged, those of the
Llind side of the head with fringes....cooooeesiieaieriinan. AcHIRUS, 42.

ee. Right ventral fin with short base, free from the anal; vertebr 34 to 50
Lody elliptical or elongate, the dopth one-third to two-fifths the length ;
lateral line single* on Loth sides.

/. Vertebrw 34 to 40; body oblong; pectoral fins usually small, sometimes
wanting on the blind side.... ...l Moxocnirus, 43.

7. Vortebras 47 to 50; body elongate; pectoral fius subequal, present on
DOt 8IS veeeer o vt tcatcarenranasaaenanacooencnns «.-.SOLEA, 4.

dd. Vertical fins fully confluent around the short tail, body oblong ; scales very
small, ctenoid; vertobrie (zebra) 8 4-41=49................ BRACHIRUS, 45,

Subfamily VI.—CYNOGLOSSINZ.

(Soles with the eycs on the left side, not scparated by a bony ridge.)

Body clongate, more or less lanceolate in outline, with the eyes and
90101' on the left side; eyes sinall, very close together, with no distinet
Interorbital ridge hetween them ; mouth small, twisted toward the blind
side; teeth little developed, in villiform bands; edge of preopercle
covered by the scales; gill openings narrow, the gill membranes adnate
to the shoulder girdle above, joined together and free from the isthmus
be]ow; pectoral fins wanting (in the adult); ventral fins small, that of
the blind side often wanting; vertical fins more or less canfluent ; scales
ctenoid ; lateral line sometimes wanting, sometimes duplicated.

4 Ventral fin of oyed side only present, free from the anal; no pectoral fins; no
latera) line; head without fringes......cceeveevnens vueens .- SYMPHURUS, 46.

. Subfamily I.—HIPPOGLOSSINZ.
Genus IL—ATHERESTHES.

Athereathes Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1880, 51 (siomias).

Tyre: Platysomatichthys stomias Jordan & Gilbert.
The single species which constitutes this genust is one of the mogt

*Two lateral lines on the blind side in the Asiatic genus, Pardachirus.

fA"1‘0“‘-13110.1)0(1 canine-teeth are also found in the Asiatic genus Psetiodes Bennott,
& curioug group somewhat allied to Atheresthes. In Psettodes, the cundal fin is rounded,
the dorsg] fin begins on the nape, above middle of tho cheok, the scales are small and
ctenoid, yud thero are no gill-rakers.






