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Larval Stages of the Right Eye Flounders (Subfamily
Pleuronectinae) Occurring in the Japan Sea

Muneo OxivyaMA AND KORETAKE TAKAHASHI!

Abstract

Larval stages were described and illustrated for seven species of the right eye
flounder (subfamily Pleuronectinae) occurring in the Japan Sea. They were Hippo-
vlossoides dubius, Cleisthenes herzensleini, Fopsetta grigorjewi, Verasper moseri, Lepidopsetta
mochigarei, Tanakius Kitaharai, and Microstomus achne. ldentifications were made mostly
on the basis of the pigmentation patterns, meristic counts and resemblances with
the described larvae. Early life history stages have been cleared for 26 out of 28
Japan Sea pleuronectid fishes. No informations are yet available for Clidoderma as-
pervimum and Dexistes rikuzenius.

Diagnostic characters such as the meristic counts, sizes at metamorphosis, larval
characters and pigmentation were reviewed to illustrate the general accounts of their
features. Included were the remarkable variations of the numbers of the caudal ver-
tebrac, the close relationship between the vertebral numbers and sizes at metamor
phosis, the sporadic natures of the head armature development (preopercular spines
in Reinhardtius, Glvptocephalus and Tanakius) ; sphenotic spine in AMicrostomus and so
on. In summary, phylogentical aspects of this subfamily was discussed briefly by
taking into accounts the larval characteristics. Although the division of the large
and small mouth forms appeared to be reasonable from the larval standpoint, no

reliable linkages among the genera were suggested.
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T7hHL 14 Hippoglossoides dubius
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A, £F 712m; B, 4F& 13.0mm; C, 4=f- 20.8mn

Fig. 1 Developmental stages of Hippoglossoides dubius. A, 7.12; B, 13.0;
C,20.8 (mm, TL).
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Table | Measurements (mn) of larvae of Hippoglossoides dubius.

Standard Head Eye Body Snout

Total length length length diam. depth to anus
7.12 6.62 1.04 0.37 0.86 2.38
13.0 12.4 2.63 0.64 3.06 4.94
16.0+ 16.0 4.31 0.84 6.50 -

20.8 18.1 4.88 1.01 5.94 8.20
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A

220 vvFOHM
A, £F 683;, B, && 7.8lmn; C, &F 13.3mn
Fig. 2 Developmental stages of Cleisthenes herzensteini.
A, 6.83; B, 7.81; C, 13.3 (mm, TL).
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Table 2 Measurements (mn) of larvae of Cleisthenes herzensteini

Tt ingn R b Rr BR B
6.83 6.64 1.32 0.39 1.26 2.53
7.81 7.52 1.78 0.46 1.69 2.93
8.44 8.35 1.97 0.53 1.71 3.32
10.6 9.10 2.46 0.75 2.77 4.12
12.0 10.5 2.77 0.75 2.83 4.62
13.3 114 3.57 0.74 3.94 5.35
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Fig. 3 Developmental stages of FEopsetta grigorjewi.

A, 585; B, 7505 C, 10.0; D, 13.6 (mm, TL).
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Table 3 Measurements (mn) of larvae of Eopsetta grigorjewi.

Standard Head Eye Body Snout

Total length length length diam. depth to anus
5.85 5.54 1.11 0.41 1.04 2.03
7.50 7.25 2.03 0.51 1.78 3.45
8.44 8.15 2.34 0.56 2.15 3.91
8.76 7.90 2.46 0.65 2.65 4.00
9.38 8.70 2.34 0.61 2.65 3.90
10.0 8.90 2.80 0.70 3.57 4.55

13.6 11.4 3.69 0.92 5.05 5.06
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522 ThD, FAHAOBERKOBEIZ A > v A IET 5 kA, fb, 1969 ; 7kH,
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ELAE ~vHUOffa
4R 16.4mn

Fig. 4 Developmental stage of Verasper moseri.
16.4 (mm, T L).
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Table 4 Measurements (mn) of larvae of Verasper moseri.

Standard Head Eye Bodyf Snout
Total length length length diam. depth to anus
11.3 8.90 3.38 0.92 5.11 4.25
13.0 10.2 - - - -
15.3 12.3 - - - -
16.4 13.1 4.81 1.21 7.10 6.47

fMeasurements at anus.

£:11.3mm,

ZERERTINIC B 0, AEMFEIIREER 2 & TT TItE 4 KITR L 724 16.4m A
L BFRRIGO LEIXIFIEET L, 25 < kv oiEgosbrsEirL s (D.
ca 76; A.dam.; C.19; V. ca 3).
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A

SR T AV ADI
A, &F 431mm; B, 4&F 891lmn

Fig. 5 Developmental stages of Lepidopsetta mochigarei.
A, 4.31; B, 891 (mm, TL).
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Table 5 Measurements (mm) of larvae of Lepidopsetta mochigarei.

Standard Head Eye Body Snout

Total length length length diam. depth to anus
4.31 4.12 0.61 0.25 0.39 1.35
6.28 6.09 1.04 0.37 0.77 2.28

8.91 8.59 1.72 0.48 1.47 3.20

4rlé4.31mn (GRS A,
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fFEIERIC D ESWTWa, S ORIEEIZE 6 RITR L. 1k, REITE 7k 55
HoZHb2 5 7 KIiZid Tdh 5.

BOR YrFLTUHLVA DI

A, &F 9.90mm; B, 42F 15.8mm; C, 4F 22.2mn; D, 4F 23.1mn
Fig. 6 Developmentalstages of Tanakius kitaharae.

A, 9.90; B, 15.8; C, 22.2; D, 23.1 (mm, T L).

42$:9.90mn (356 KA.

DEARER v e <, BV, REEEE S IEH L < RE023%. IMRIERAED
36%. SEIMOEENEIEE. IRERITEERITFICELL T 5, TREEZIRIA < BEMAEITTIEEFEL
V., FRERREIDT I EBL, RBEZXOEESEA TS (C.cald). HEEEHEEESH DR
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Table § Measurements (mm) of larvae of Tanakius kitaharae.

Total length Tengih length  diam. depth o anus
6.09 5.91 1.02 0.32 0.77 1.91
7.34 7.25 1.19 0.39 0.92 2.28
9.28 9.10 1.66 0.53 1.38 3.05
9.90 9.38 1.97 0.51 1.72 3.14
14.1 13.2 2.71 0.70 3.35 5.10
15.8 13.6 3.14 0.70 3.35 4.80
17.9 15.3 3.63 0.92 5.00 5.16
22.2 18.9 4.25 0.97 5.66 6.09

24.3 20.3 5.00 1.41 6.25 6.50

U L BRHIT AT, s S O A, BRFLEN, MR aEm ), R
MK;;Ummrmﬁﬁféwf Mm®T@imﬁ%%%ﬁm (DM kkH BTN L,
N oo B e & R Gl i LIETGE, 2R Lo BE R a2 3 2 3 Rkt s,
5O RIEIFIZICYT % 3 D B AETE &1 X2 TREBIN IR BERUA T2 )X j\*@*’-ﬁ‘fi@miﬁ
VRiEiE21, 39, %;zﬂw PRI D, RBEIETRAFSREFEE L&D TR RIZED
B ERRCRE, PP RINEE G D HER A O B s i 2R SR e W7 .85, A Ei 1.

A 115.8mm (58 6 E(TB)

W EAEZES Ty, TTICARETRITEI L Rk E 023%. IREBEH$
AT, BEEEAT RIS NS IS L (ORI 2, INRRIC 9D, TR RETZ IRV (7 FRE S
vrassk (C.22) itET w'ﬂ%ﬁ%}ﬂﬁ%ﬁ? fy\fté:&ﬁf%éﬁ@ééﬂ%ﬁ@ (D. ca 91; A. ca 73).
N e A R, WHEEIEIR.

B R IER DI S W T AT 5 —F, g Lk w T g s, R
BRI P2 DT lBeAI L, AR RN 3 212 EPEA L 7RV, AR TS0,

Arf02.2mm (356 [XC ).

AR ED28%. BEIROEHNEE D L v, IS M AGET I E b, WRImEEg. 2
GRS D IEREAT R OFEE & & & ITBAL Mg Rk < AT ofEs BT ik (D.935 A5 C.
22; V. el sy "’/J\W i{ﬁ)\

D PR IIHEE T O BRINOIE R E L1 > CTEMI L. IR S S 1T ik16~17, 28
~29, 38~39, 52~53, 68~69, 84~86ﬁﬁ7%¢&11f|s, BB BT Y 1212 1218~20, 27~29, 44
~46, 54~56, 68~TO0fREFILIRICEFRNUAHYIL, 12 T SHITHHG L 7o hifE O T fE « B
ko d BRI

4r223.1mn (36 X D).

RV ED 36.5%. IRIRIZAZSBHITEL DV (&K 24.3mTIILREENzS ). KE
VERIERIGE V2, BB ZeHin s Ao,

Wafig4e oL, TSR AM~OBITERIC S % (D.885 A.735 P.11/10). thFRixsMilc
FIFEIR, NHIZ B R 2 962, WEOWRE 7+ 8/11+ 9.,

BRPIIIHRR BT S WTETL, TOMIROLAAFERMAELEE 5. BHIOIERD-< £
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— VTR Z R v, BEEREIRANC 3 W T dadic Rt & AR, BEskicda
FEIN DS FEH,

% 5

Ch PR R L 2R, Oso/MERBEO S ER (1965) Ol —FT 5L,
@FHEIE KA T BB DT — 2 I AR T A LT X 5.

TR (1965) 1T X AUERTIHIT EVIALFRT F ok ilfk c BRERREZRBHT 5 LRESIhTy
575, ZOEEFROHBIZEL THAKRERESEBE I, BL TN WEERIZE 2okl
DREBEEBRE L, 2EISmZ ST HHBL TWaflnd o7z, £ EE i 5 a3
DUAR BEREY E b G T End D, F—EKCSVWTIEATRERAHIDR LN, ok
5 7¢ 2 BARAEFR R S _E D BERIIT 35 W TIE A R 18mng #5538 7z,

AR D BRI 5 KRB EILO KRG 2 8 M HLHET % &, RAKREDEMAETL, K
F15~18mnii[# TIRED40% % (5D 513 1T 5. HHE O REIZ0R0 RN 20mgi#4 T i & ix
. UK LEERGEAEIREE, WE, FHEE IR ALHEAET, HECHT SR
R E & DR EMEE D, RS DRERRIT e V7 RICBHLT 553, RERALEE & 4K
£ & OBIRIITRE TR 2R 2D D 8. AELIOL M HffLlashbe
v/ efff GETRD) EE, RO OEWITINZ T, AFEFAICK WV TIIER SRR
BEERPEL 2V (D THRIC TERE) QI LT, bV 2 vildk Wy Tl @E O E5125
KEND LT X DOTHINTE S,

,;M%%y

BIR v/ rofffa
A, &F 127m; B, 24.6mn
Fig. 7 Developmental stages of Glyptocephalus stelleri.
A, 12.7; B, 24.6 (mm, T L).
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dard length with growth in
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and Glyptocephalus stelleri (solid
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NN H 4 Microstomus achne
(9 XD

AREDOIINFEA: & SMUF ROV TIE fliH S 2 d 5 CGRIEAKDE, 1956). BT AHE
B L Tida < MR, AN OREEIIAMN B AU RIC 35 T1968~19734E 2 A~ 3 A
TR SN 722 5.91~9.22mm D 5{HIKIZ S EDWT WS, ZhEOHIEERE T RITTRL 7.

4:5.91mn (359 [ A).

JEIE T RN D IR 2 5% U 22T, RITE Va3, BB REHE ©, FOIRIERE
EARE O 2 1%, KEIXERE DD T2 9 %. RLMRTEIIMERE D34% TIP3 10~ 11455 T i
b5, HEEIIKRE D%, IRERIIARED36%. LEEIEED33%% 5D, +OHIIZIRERD
PR, WY R B Lo MB35, L& 1R 2 AT
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A, &R 5.91mn ; B, 45 8.24mn 5 C, &£ 9.22nn 5 D, [AH{EK D E fuipiko #im el
Fig. 9 Developmental stages of Microstomus achne.

A, 591; B, 824; C, 9.22 (mm, TL); D, Anterior view of the occipital

spines of specimen C.

BIER SAHv A (FROBEIERE
Table 7 Measurements (mm) of larvae of Microstomus achne.

Total length lengih length  diam.  depth 6 anus
5.91 5.66 0.77 0.27 0.53 2.12
7.50 7.25 141 0.44 0.99 2.89
7.66 7.50 1.41 0.46 1.21 2.17
8.24 7.81 1.50 0.48 1.21 3.38
9.22 8.80 3.45 0.51 2.65 4.06

BRRITEHET, BENC IV & S OB mmE A, ARIK, Wik, THEATERS
X OMEERIC /N RIS ERAE.  IRERIRIE VX EEZE R 2> S RLFTIC 251 TIE i & fh L IS S FRAY
CHPRE 5 L e KRR 6E. THEESmEIC S —R. IRERHHAOzEeBic s v TEE
Az 7B L 72/ NMERRERSWTREAVICECS. S SIT R ER 2R S AL v, HRAmFIZ
EICVEHIT BN B EEIILLS. g ORI AFE I in> TR B 5 E
iz 4 8 ~ 9 (EFEHL. Fpii%id6.
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£ F7.50~7.66mn,

AT TS E, YR OBIR BB, R LIRIIE AR D14~16% £ 19%. F R
MG 3 X OV R R oL, T o OISR lETR o I K B4

BAARIIFHET 2 5. TR R & Mg AR N e 3 8 58 aE

& f8.24mn (FF 9K B).

B D 2 I 2SBRZE, A RATRIEARZNE, BHEI T REL, BT s vz ol@ik
FYRAZOERTI D 2 (524 k. BRI L. TR ED19%. ERHaRIIIRER Tk T icE
5. IRERIIVAE ©32%. BRI A NI D 7.,

EEIZEIBIL X, IR OB HRE(L, SET ORIV 72 BRI, 1 3IE%
MBI B L - B e RS T E, chubii1~2, 8~7, 16~17, 24~25, 34~35, 44~45
W R T 5, MENERD A ERX16~17, 21~22, 31~33, 39, 42~4dffii oL,
AR SN T SR, AREAT.

4r9.22mm (359 X C).

R PR RIEAS 2 R ED30%, 39% Bk, LTI Rk e Y a2 o2 i, ARERIEER
FD15%. HERIT MBI E T 5k, RGN O X BE1E D 20%. AR L4504
JRL, RfE&K L (Cocal3). RgINEEE-iF S 5% L, 1T/ g bahlts (D.
ca 12). JEEEDIIEATEW, WREIIMKIL & L CA Vs, RIS RIRITTER L v,

BAEINIARESBIC W THEIT %25, S350 X OWRNIE AR oLzl (F
HEE AT IO VDI S 2o B3N 5E), BEHOBRTEORENI OO HI & 70 5. Ik
FoEFEINTL DI LS. TatE RS LRI i E R, TR Lo BRI
THEETH OILEIT W, L D% OJREEISRINING RO R BRI 6 < .

E A A

IS DAL Dl WD D 545, KD X S IERR TS v T L f
W MR DEE A AN LS T CHARZKIE, 1956) 12 —5d %, @B O IEmR-
BERC, BB, REE—23 R R SR Microstomus pacificus {THZHT % Gl
(HacerMmAN, 1952) &Il 52 L.

BRSSO T B E R » L A BN RS W IR oA SN 5. T O 1IN
BOWHCH HDT, TORHEDLIT L 2T H AL LRt s 5.

LT AT, KEEEREIERE Microstomus kitt 1 330 Cix BT O 58323580 Hiun »
(EHRENBAUM, 1905~1909) Z & 1%, H{LL 722 £ ~H LV A BD Syacium guineensis
(ABoUssOUAN, 1968), Cyclopsetta fimbria (GuTuerz, 1970) <> Scophthalminae @
Zeugopterus punctatus (EURENBAUM, 1905-1909) 7 SICHIBT 5HFHE L £ 2 A8 C I
IEHER S, b, ARECHRAEEEZ ko 5 2 13 TE T, L ARMERAREE A
WTdhsH T ERLBICE LR VIAHAT S 2 L OIFEBEICHN E L TOBERZEHET 50
MEMTHAS, RIS L T Microstomus pacificus OZERERITH (4F-26mm) D H
TR, & D bR D 102 ET % o lktknn (HacerMan, 1952 @ Fig 26& b JllE) X
AV ATREIE D LU AL <7V AR OMINCHENL, BIHORE & & LICkiE -
DA THR DG D B2 OVFBIREE -,

V. BERBEHVAEHBEOHHO—BKAVFH

RRERNE 1 L A SHO AL i B % SR A T LY =T s R PR EY
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O — BB EH

FHEORT : R ETH LIELIERRCEA L S EoRE a2 s 275 %tof&%%%
MO E O s JETH 5 .wV<ﬁﬂg%VT&mmﬁﬁm?&ﬁw 515 - B

K s X OBFHET Buc > WO, A4 (NorMAaN, 1934 ;5 EH, 1934 5 %5 L%% r DEF
EIMZTELEDTONPESRTH S, MIIC L TIAKLIX 2T, HNEROMIN S X
IFEAEHSNICXIT W, M<O#®%MﬁMMT%%5T%7

W8ERML LI X 51T, i 3IEUDRTIE IR IE L 7o RO 23580 i
L9, B I BT BT IS BUT R TH S S O e,
FHESF O FEMIE33~68icd b, [ -FANIZEHT HRZEOHVIEE L 7/ riZkT 5 6T
b5, Lrl, WEEHEHETEROLORIEEZ &5 EHESHD 2 1 57V 1115 0.1303
K ET5 O IRMFENE & AT HEAT Fe & OINNTIABR R B 2 W & ST &, & 7o IEHE Y $ D i
129 ~17TAcdH 5. HNRAEDRKE~ Y # 7 a7 H Vv 1IZETL3HTHS. FELA L
@@K$VTMEM1WuWT%OT,M%HWWEWiﬁw AAFME T EL & BME AT B & DIl
IIE T =055D MM A SN DAY, THEEROMIPETRICJ o2t L2 Tnh 2 2
g & mTHD

TERE LR D AT M TH S, 72 & 21E Limanda |57 3\ CUEIMENZE R H S L
V.o UL, RIS BATEE L fﬁtlﬂ“ﬂ:ﬂu] REINIC 3\ T SR D B PHIC 1 3 TR 4 05 2

SRV, ZOHICEWT-UAH VY (R Th L. —HHRENOMEDF S L WHIHE L T
=V HTRFeIURDS, RITIRELI- LD L, b @#’Tﬁ“ﬁ( ilf, L UL Ol e I C
WA, EHHOETME L, T HOMGEBRHONEZATHTH S L TWVd

LRENRE t v T A rYET (1961) iﬂﬁfj*ﬁ_@ﬁiﬂ” 1% o[lgi@j&‘% I Z17REI
DWTE &, EEERO T VAR RO TH B T E2mHEL Ty b
%EM%@%@X%*&% E A~ fEF IO R E XTI L THARAEREIT DWW THy 8 4
X OWEERE 2. CoMMRERINL 7o BhE, AR A %W@%ﬂ“ukba%umm
%ﬁ%m LHzBNATE, v FOX HICIREROBEI T s Fic s\ Tl i
BHTES 28, BIOEBHEEZ) MF 5 LI DT ﬁﬁ_o»f@r~ﬂﬁﬂﬂ
X52LITh5H,. LbAHA, PIRE, YFFAYH LV MW TEHE XN L 5 iRk fnd
AR %Ebfw@@uﬂbfu*@ﬁ%@mﬁéﬁbu#éﬁ,~w%a AR IR E
EFIETH 0 WERES 2 5LDEH
u@iouﬁﬁbkxﬁwmiéﬁiﬁk&%&MM®ﬁWKbtU,WW%%%%LV&
T, JBr7e 3@ 4 08 & oo U, Limanda, Liopsetta, Platichthys 575 X o /NE v
TN =T ADL, , KBEREE LT Hippoglossoides, Reinharvdtius, Glyptocephalus
B ERBFHTENTED. L Dby, &EEEOARGA BT LEISMTRE V.
ﬁNlHLVﬁHHM%MW®AkwwK&%%F ERLICLDTHS, oML LIS
ML L SRR OZ R I @% W R GRS S A, SRR o KA Lo e T
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% (?18|J> EREREHAED B IFELNRLDTH S S,
LREFFD R E X 4 —ThDHIc BV TIEAERREITEE & L Tatish %,
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Fig.10 Size distribution of the pelagic larvae
of Glyptocephalus stelleri by metamor-
phosis stages. (For the definition of
stages, see Oxivama, 1967).

By amasionsd, BRI BRoBRIKIRFEAGEHOE S L HHEEE, L CR#EE
ol oMEMEICRE» 25N E 5. BECIEREL 72 X 5 Tl EIIE vz 81T D REES R
WEWDT, HvAERNCKT REEMEEE 2D LTHHTIZEDOTERVRFETHS 5.

WA E © FED LT DWW TR T BRI RV, REE—T - gl —EE DR T
T 5532 ToBICIBL T, & ICMEERDOEAEN S DI e 7 ARHT BV THEHE
U759 (i, 1974) &L —EHT 230 TREBEHORE LRSI TD 5. FRAMBHBIETEICE
WZ EAZRITHBL T3, LB 2 TREFKIC & DR WEREDO—R i {Eisz bh,
TR RERE 2RI S HBAECEET 2 LERD 5. LT OE LI -EITIIT 5 i\ 28 ER%ER
EREORINFE LSRR ACR DL EB3d 5.

TR 31 HIREED ZEREE D LB ZSE S L., ZOBEDRITD LS50 Tisl
BRIES T ERTERVR, FaPOMINTIIMOIE & eI E & LT3R
ZERDB.

SHERIC BT DRI TOBBICRE SN S, ARBERICS VW7 775 v A (<
VEIY «FALrYyEY, 1961) KT HH LRI ORTEEZEEH, vr¥Farrvrv1iers
7T 30T TR, R DTN H VA 2B 2 EIHHRM S TWADRTH S, &
N O OWEITBN B TS 2 5 EABSD R, eV FFaviviiervseic
BT 2RSS EAREOFEALKIRE STk, JEFICM/NR-dIic RESh
LT

BRI M EE L TRIERTVS, ~AY=v - F R rYvEY (1961) BABE
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Fig. 11 Relationships between the numbers of vertebrae and
the larval size at metamorphosis (commencemenet of
the middle metamorphosis stage of Okivama, 1967) in
the right eye flounders occurring in the Japan Sea.
Open circles with dot indicate the large mouth forms
and simple dots the small mouth forms.

L T2 B 2RI TWADT, o TIRARETALABRE2 D &L TS,
ST oI Ew s, OFRRGENCEHT 2 RERBORBHITAR » v 1 ORI & =
N (v =y e FRALryEY, 1961), /NAH VATHDAASH LV LITRWT D BIBIC
ROOLND., @OWHED VA EHDHORKIC KT 5 BESMMLRER v~ THEICX S X
h523, Tanakius & Glyptocephalus WiIERIC 33 2 HLWIFSITH 5. @FF 0w
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@) RHEFHER

H VA BRNCHT 5 /IR IR 2+ 5B 2 b Twis v, NorMAN (1934) 13ATR
Bexarvai/hayva it RilL, £BOEKICHAL ChEFNr gz E52 T3
B, BRI EAETRINTWEY, BEEFTOECS, ZOMBEIEEL THEETRES 2
LLTRIRDE 57 DndD 5.

OrToN and LimBauGH (1953) 14 v A #iE} 1T 35 T BISIT FR I BE—ImERIN 2 FE$ o,
Hypsopsetta guttulata HHBHIFIAIVREZIRL TW5 EE 27, Z OEOFIAEER O
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PRI ZRR < REAICER VR RHRUIER SR v, BRI RV, 2755, 2hb
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