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Study on the Early Life History of a Flounder,

Paralichthys olivaceus (TEMMINCK et SCHLEGEL)

1. Descriptions of Postlarvae

MUNEO OKIYAMA

Abstract

The early life history of a flounder, Paralichthys olivaceus (TEMMINCK et SCHLEGEL), the
only species belonging to the genus Paralichthys in the northwestern region in the Pacific
Ocean and a representative bothid fish of great economic importance in the Japan Sea, was
studied mostly based upon 8 specimens in successive developmental stages chiefly from the
subsurface depths of 10 to 30 meters in the shallow waters close to the Noto Peninsula
the Japan Sea,

Figure 1 shows the smallest specimen identified, This has already advanced to the
postlarval stage, but is still slender in shape and shows no characteristics of flatfishes,

Close observation, however, reveals some remarkable features probably peculiar to this spe-
cies, such as the large mouth obliquely positioned, the rather heavy pigmentation on the well
developed fin-holds along with double lows of pigments lined on both the dorsal and ventral
edges of the body, and the appearance of the dorsal fin originating in the anteriormost
portion of the fin-hold on the dorsal side, The occurrence of heavy spots throughout the
ventral portion from the tip of the lower jaw to just before the anal opening is noticed on
the specimens slightly larger than 5 94mm in total length,

With progress in development, the body becomes of stubby form, rather flattened laterally,
and the anteriormost rays of the dorsal fin also elongate remarkably giving the characteristic
feature to the profile of the larvae, This peculiarity is much accelerated by the migration of
the eye on right side toward the rather anterodorsal direction as shown in Figure 6, Although
the smallest specimens with asymmetrical eye placement is detected among the larvae less than
10mm in total length, the largest specimen at hand, 16,6mm in total length, already shows
close resemblances with the adults in many aspects, However, it still bears the peculiar
appearance of the right eye being visible from the opposite side over the head, Metamorphosis,
therefore, may be completed after attaining a total length of about 17mm probably correlated
with the habitat change from pelagic to bottom,

The following may be among the characteristics for the larger postlarvae at metamorphosis
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stages: Elongations of the dorsal fin rays from the Ist to 5th (later, 2nd to 6th) with pigmented
wings throughout the length; retardations in pectoral fin development as well as nostril
formation; and the occurrence of pigmentation belts on the dorsal and anal fins which coincide
well with a type of pigmenting patterns observed for the Atlantic congener, Paralichthys
dentatus JORDAN,

According to the hitherto known records, the elongation of the dorsal fin rays in larval
phases seems peculiar to the members of two families, i.e,, Bothidae and Cynoglossidae,
Moreover, within these families, the numbers of elongated dorsal fin rays as well as even their
morphological characteristics have close relations with the taxonomic affinities with a single
exception among the species of the genus Cithalichthys. This may probably suggest
phylogenetical meaning of this larval character, while their familial relationship rather estranged
among the Heterosomata families, also indicates that this character bears the possibility to be
developed as the convergence of larval character by adapting to floating life,

Beside the developmental stage currently used, the following subdivisions of the metamor—
phosis stages were tentatively proposed for the species of Bothinae chiefly based on the mode of
eye migration: 1, Pre—-metamorphosis stage, eye symmetrical but anteriormost dorsal fin rays
developing already; 2, Early metamorphosis stage, eye asymmetrical with eye still invisible
from the opposite side; 3, Middle metamorphosis stage, eye visible from the opposite side
but not on the edge of head; and 4, Late metamorphosis stage, eye on or beyond the edge of
head

1. ¥

AR PET 5 ¥ {481 Heterosomata X408 A B3 2%, D KNI » v 1§ Pleuronec-
tidae B L, v 7 4kl Bothidae 283 % & DX EHC D, ¥ RIS ST BT
AN EIE IR FOdITH 0T, bImice 5 2 Paralichthys olivaceus (TEMMINCK
et SCHLEGEL), & z—=# v/ w35 2 Pseudorhombus pentophihalmus GUNTHER o 2
MRV E RO e 7 AR EBEMHEREL W20 TH D, fiZidisiiatds b
2, 2ok B H D TR O BRIING 85 72 DI BN I S 81 5 FEE I X 56 &
o T . RO AL TE 35 X OHERD S EIEE, SIS HICERCLET 20
(Wul%zmam1%4@&&1%®$i%ﬁ@&%ﬁ?%&%%ﬂﬁﬁmﬁﬁ@¢b%%
DIAFEERREE Ris T2 L3 C& 5.

EZAHT, b7 ALHTHIREOWINIIEFTIZL L, BN I RS emiidanide
DPRHEDNT R TS, HEHE (1903, 1924), BEH « KF7 « A8 (1905), KF (1963) % &
SIBMNAELE, PIE (1958~'59), /IR (1960), /MK « BT (1962), KT (1966) & X % %y J
EREDW R KR S DR C, LIEd & X DTBEBICOLCDF L Fondifrnii bh
AP

SN AN EE RO B R NIEETH 0, oI 10 % (L5 H 0 BB Mk K
E DI, TDMEITH I TE, FEMTe IS N T N B B D) B DBGE AT

)

* NISHIMURA (1966) X AR IIT A 0P b [4 A8 fitis 4 Doy L, v 5 4 % The
okaba community | ~, x=HV VYT ACDONCIREAE T, Kar 1 ~SBAL, hbHi
FiAHir-ofc Community [CHFBT A b D EE 2 1o, 2 O LB O LI T S
T Y, WD OURBICE L, PEHMAKBIIND 2 MOSHNEE TS B EHic), L5k
DM VBEHTHS. 2218, v 7 A DOEEBTEHED fiRACEDIRETINE LA EH
LRTWEWT &k, AEOHMINO LR Eho TR HELZ L2 TFIES . DFheF
AR DOAEFERZR AT —N DL YA AERE ET50THA5. FLT, 2Ol Lo
T, HERBIZELS BB LA DEE: HbhD. 20X 5 F A ABCISWTL, - OlfED®E
SR E 72208, BRI BOBECIEINBIN I, #8458, M X OCERB O MRES AR
BTAHZLICLOTHIETH S,
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A, EEOTFHCH 5 EEGHOR, b e 7 A BIMFRASESN L0 T, 2hbic
Wt % 0 2 e RS R A TR O TURERE 58 & ip i 5

AL AL, BB OIEE TR AL TS, HELOMOmTERR W
TE IR D Y REE YT, ORI, SRS ORI, BIO, AN AR
TS BILH L BT 2.

I. % ®H & 5 &

AL X C196211 5 J1200 38 X OV19634FE 5 H19H CRER L I Eraiim & oI hicd o
T, BRFEHEARCH LCRE QGREr=<Y v10%) Sh, LTOHOMNEIHIZEEIC I\ TR
BMEEO T TR Z vz,

gFl1x® K # L B #*
Tagle {. Sampling data

~ Size range

_pte | Loty | Depth () | No. of specimen/rnt | G [ wor 0y
1962.5.20 | 3531 N 10,20 2.5 4.0~7.3 | 15.7~15.8

" I 0,10,20 14.0 3.64+~13.6 | 14.9~16.2

” o 10,20 11.5 2.94~12.0 | 15.6~15.8

P S 10,20 9.0 4.1~11.3 | 15.6~16.1

7 1%2;:281 10,20 25.5 4.5~9.5 | 15.5~15.9
1963.5.19 | 35, ~31 10,20, 30 8.0 4.7~10.4 | 12.5~14.7

” e 10,20, 30 3.7 3.94~9.0 | 12.6~15.2

” St | 20,30 7.5 ? 12,4~12.9

BRI 7 — 2 2 1 VOR L., BRENINITXCERHEITH DT, SEH i)
(1965) i feh D EFEETH .

l. HFROEECHTIER

1. £E54.06mm. (%18

IR LTy, HHER & CHBLCcH 5. TR AR ERicls - Crd Mk, &
EEIE SRS WO & e D . IRERICIEERMIC A2 5 b, LOFRIYE X ) 2Rk
W FEERMET TR E <, REEE BRI T UROET S . IR o RE B E TH D

* FHIF T O A K (1963) 12 X2 CHER % . IR O 4R 59 3. 6mm o A TR iz AL
FMPrFEL, MEBECTH LA, MR EE S £ T Tua., WETEhEs LCis
LCw»a . BT, MR RI - Rihme K& 7amd R L b . & LCEE i
BEFER oA L, ILMETIF AR OIBC ch 2R S Y Th 5. IiAMisuz12+27=
39.
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1. 4 £ 4.06mm; 2. & £ 5.97mm; 3, 4 £ 6.46mm;
4, & £ 7.58mm; 5. 4 £ 9.84mm; " 6. 4 £ 12.10mm;
7. 4 & 13.26mm; 8. & £ 14. 8mm FRMA)Z L ORI HETG)

Fig.1-Fig.8 Postlarvae of Paralichthys olivaceus.
1. 4.06mm; . 2, 597mm; 3, 6.46mm; 4, 7.58mm; 5, 9.84mm; 6, 12, 10mm;
7. 13.26mm; 8, 14,8mm(A), and the head region of the same specimen on the blind
side(B). (Sizes of larvae were given in total length)
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BELMZ e 2 WAL, Te BN PO RIS B ORI A S A L I AEIE12+ 259
=379 TH7L.

2. £&5.9Tmm (7 2[4

RIZIZiz & A E AL SR, RS ROERAEIM L, — Do 2L 0Pk {
LT BDONOTHETH T .

{4;'%& “L)!~/{\/L]H)ﬁx U Th7h 7’]‘ ﬂHT /{‘B':O) I\J[J/Xl'('dnlﬂ ZH W Tf 1 /} LAt ff Ix, JLVC\;Z;(
fiE OB EIL L Cu L AT IETS 2 DT s b 'Ci??fb\h_””"L, v T 2 G o
R ADTBENECE D TERARIOLR R B h, YR o S Eet i S AT S

DD BT =R L, M ORI K E .
B0 LR M BTSN CoBNRCEE S UL JRIL L, & OTZIE e I A 0 L

l
ARG R1L +27=238

o

RS I 0 S 10 (P R Bl NS TR D= S 0 DS it A G

3. 4£E6.46mm (5731

REREHET B L, WA S LTRIREERE LCw 5. TSI A 5 B 3 4008 < )
LL, Wito e v Ao B 5 0 Ll s . FRRRMEIC T EME RO
@Eﬁm F o)y « BN M NSRS YER S D . IO SRR X BISEA, it

Wids L OV B Z A BN 5 . AMTENT12+26=38.
4.‘2575&mn(ﬁ4uD

RismbiL, (R ey, oMl s ECh 5. WA S M aDMiainE
FTETHLLL, 72, ZTRHD 551~ 3ERTIRTh DO DT 4o 70 i
BOKIIORBA 2D . 1 2BEN GRS, WRoW3EThs. BEIMIHT T L
L,SAmeﬁg#&K5ﬁa.C@m CHEEBEULSHILT 5 5, BRGEIREL g o & &
THL. JUHTIS TR L, BETE» BIETRR X b eLE T TRE., Lnl, T
A R BivTols. EEHSIA ORISR L, NIRRT b OB S L hild
TGS 2 B 4 TIIYE DY 3 £,

BOEIDETEN A5 4 & TR IR RS b L B 5 . A1l +27=

5 4£E9.84mm (GE5IX)

TERETM S MBI DI L, WA —ME N ETR D v T ARIRIZIE L 70D Al
FTHZBIDAL LD T0DS, BEEAMIOHBIE ML, SMbLeéff« R84t d. s
WA ORI E S n, AR, B2 LORELIIUE 0, AN wl LS. ik
FRUTFEBE & A SRR TR T I SRR L, MERIRosIN b B LU b, B
Rl S EEEAR O E TR D

%é%@@ﬁ@u&w%ﬁwmﬁ&< HPECTRET R RS TP RN L, B
DEFRENC D CTH LD X 512 200BERIEAFEBT2RE CH 5 . HHAMEIT12+26
=38,
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6. £K12.10mm (%6 [X)

KRR A7 I DTS, AR W EUCB I 52, REAMLBED
R aRD B LT TER V. REBROBIFEMT LI, LohRIICHT i {thit

L0, RICHE-FLTHD. #EESCHEEPRERL, FRERAITELIC ER U <« &30

b5%2FETS. Lnd, ThOoDfERD S bhRBOHELTITTCICofibildbhs. L
ML, BT RELRDO YR b, ERMEBEORI T 1 E&1REL,
TRERIEBCET S . ORI T EEIEL TR,

BOFROGANTIRELERIC L 2RI LT, MRS EOBOFIOLERIEIC
TR D, JEME <, IR ET ORI A, BB 3 X OB RIS b 3
b LWOEBORRARD S . HEHEIT12+27=39.

7. £&13.26mm (37 [X)

FREEMHCBIH L, B IFALRRETE LA SHFBO—H4Rbs o ENTE
L. UEREe s A, AT AIC s ORI, Shic &b i o T RTINS
WD HES, ARIOWE RS LW BT 528, WO < ORI RAZTER LT
UL BTEREE R PRSI BIR A iR D . MR IR BT TR EERSER &R Y
TS

MO RIS, S X ORI R oA LTREL, B BOAER
PSS ch bog BRI A Om Al cEEs A bhin v, MR BRI 3 X
PMIET, ﬂ&ﬁ:b%}TTﬁb’RL\

8. £K14.8mm (;@S@A.B)

RIGER D 2 EESLLT 525, %ﬁEﬁm%E¢WWer§LTLkhL %
Lo, AMEEERIAR B2 BILE L2 TRV 5 500, TS oM ARR
MHLThKV FAN DR ’iEWH%k%ML,%®HW®ﬁE%E%® WM B
Lo b s, ETHFCAERE, L —FICH T, BT 2B D

Z DRI % <EVMDmuﬂiﬂ‘@i'%fﬁﬁs@@%éﬂk)ﬁvlmiﬁﬁ% bhbXswcinsd. A CHIE
M) TR ROFEROWINEEE T, NHNTED 2 2 BE O AIL L ED TS

v. % 2®

P BUTTALER U ik 2 b 12 C, RSN D241k OB ALz DU TRISE U 2ohli A i 2 3%
(Zaslie.
1. BROZE T TR X 512, FEGIA M U TR E LWl REIIAD B3, 5
JeD RT3 5 HIA318.8~25.3% LR AR IOl Lretiie kot i, Wplin: BELM
D W R IS X LT 2 EAR34. 4~ 48. 2 ORI H 0T, JIfIpMEOHR X b R
MBI  Laton . =, BRI T 18.1~43.8 % LD TERO M2 K ¥

* ré@?--’fk i< 16. 6mm o {4:@1 TT&’foD”F‘ BI2 BN TEEDOTCHDA, B
MRy L*“ﬂ}km%f;@%%@*%&f%z.arWHU%aﬁ@mut > 5% 16.5mm
DIRHRIE LD TERA OO TS 5 . FMHEITIE PR L, 3O RS « i
WELTLEDTWD, HifEasd SMELTHBE LS. HIRNC 3 Crb BHASBRE 1@ e 52 4
5.
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WL EOFRRE T E D &, TR 8 ~12, 3mmuT RIS i Ok m s L Twv» B & &8
b s . BB BT &GO LM LTk v v 2 e Glyptocephalus stelleri (SCH-
MIDT) DU d filhu sy (OKIYAMA,1963), & Offio i fi i SRS e Hole i3t
LCRD bR A CHhsD. 1T, HUBBS & CHU (1934) 7 i L7 Laeops parviceps
(GUNTHER) o EAZZMENHEIUT WSt “IEf e SUIFHTRIT”  (normal postlarval
hernia) (L2 OEAN X D HEHT IS 27 D LRI NS .

L J AT, ZONFNICIZIEROMMERIZ U, 5« FoMuiaihls, X048 b
%758 5 Wi DL A E T D e B e D . o F b, S ERIN RINCiE S B
LW HE IS E O e % (NI, 1937) Lk ATZEHAOAEMARLE XNTHE TS i X 2
T, X DHIMAEEIA 0. WFRIC LT, ORI Bho Ao Znid, it
PO ABALT BT B IR ORISR T2 & S X 2T, PRFEIMCEInT RSk a2 4
LTCWAHDTHSH.

2. BEORRK : B & O AIE 4 mmi R S @ TGS L kT o s LB U ES.
CHAMBOMESR L D S avie b AT UC ORI R T 2 OV CH H . A fE 8 mmiiith T
S5HE&DMIE L, FDE, (BOfEFMEERTTRL T, MERITICE BT 1 G40 J88l3
BN, SHITILET 5 2 E08n . G GREER 2 ~E8 4 G400 Dl & 7o T AR 16mmiii B
3 & AR Rl 2 ITHE 2 DM L & 05 BUAR: = O
Table 3. Summary of the flatfish larvae with elongated dorsal fin rays

in relation to their taxonomical affinities

Family—Genus ngf'. erlggsgated Family—Genus ngf" erlgggated
Psettodidae R A vA R ? Pleuronectidae B vA Rk
Citharidae ar T AR Pleuronectinae VA iR 0
Citharinae o T AR ? Poecilopsettinae A SIH UL ?
Brachypleurinae w7 w =2 v A Wi} ? Samarinae ~ e )y vA e
Scophthalmidae Samaris
Scopht halmus 0(C?) Rhombosoleinae
Lepidorhombus 0 Soleidae Yy 2B
Bothidae L7 AFt Heteromycterinae v >/ o 2 WiE}F ?
Paralichthyinae v 7 ik} Aseraggodinae | &y o v 2R 2
Paralichthys 5 Synapturinae T sy v 2R ?
Cithalichthys 0~2 Soleinae FAE g v 2R
Ancylopsetta Ca 12 Aesopia
Bothinae A= vA mE Zebrias
Arnoglossus 1(~5)t Cynoglossidae o) A
Psettina 1 Cynoglossinae v oy 2R
Engy prosopon 1 Arelia
Crossorhombus 1 '~ Cynoglossus
Bothus 1 Paraplagusia 2
Laeops 1 Symphurinae 7 A= I vA ME
' Sym phurus 5~7

? unknown
t Pertseva-Ostroumova (1965) illustrated a specimen (3.25mm) with 5 elongated dorsal
fin rays under.the name of Arnoglossus sp. 2.
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FOIGEL, ARt 5. ik, AMCKETUL, MEBLIRBALI % & To
M, RBOLEMID DT, LI ETDOBREEITIC I 7D THE LB 245 2 7o 1 v&

(hypertrophied fin ray) [ZiZZ b3 7evs. —3F, 95 - BfE, MR DO JBE« K34k
13mmiETERTET B2, Bl % 5B bas g s . o hd WARghcaiE
ML relifo X 5 THD.

XC, ThE TG IMABIIINC H B DS 2 L ORI S6EIC DN TR S O HRE1 H
% D¢ (EHLENBAUM, 1905 ; NI, 1936 ; PODOA, 1956 ; M » N 1957 5 %4 « JEI,
1963 5 % M« 11 Jt, 1965 ; PERTSEVA-OSTROUMOVA, 1965 ; AHLSTROM, 1966 ; 7K )7,
1966%%), T b & BRI AR E OFIINC S\ TE LD THALONE 3 KTHS.

COENPSE W SHTe X 5 ZTHEA KOMBER-ESELEOE L E 0 LN G B & &
Méh%.Oib,mﬁb#OTb%&:EﬂLCDMﬁ%ﬁ?%%@R%ﬁxﬂBMMMe
v v s v 2FiCynoglossidaed 2 R B4 5 MBI SRS & L10in . Yaciiflieus
LIBDO VAT DI AT 5 &, R E ORITHD T8 LT bIH R 2 i3 &
MTED. L LD, TOTZED ST, fRIN DR S 2 TH D Lz, F—Fiics T
LIEEERS T OB T T 2 3D bR, HIEC R D PADZEE U i I b i .

B D 2 FHI IO R B HIIATRYFRE O 7ALE IS 5 & &1k (HUBBS, 1945) & 0
Eﬁﬁ%@@m&%kbvﬁm&Lf@@%%ﬁ%%&f&ﬁ@#%ﬁ,ﬁﬁm%@%ﬁﬁm
DUEEM A PN R EOER/A P —F E UTH . AT REE A 2> KES 5 T
* ME—D G498 Cithalichthys stigmaeus JORDAN et GILBERT CTHIbHC\%. Cithalichthys

JRDOHA AT E 4 DA In D, G4 5% SMET D &) 1T, BN &5 E oM

PR L DR B MITH DI S BT, FOBMIZE L 2 ek LA E(ET 5 (AHLSTROM,

1966) &\~ 5 & LALHHAT T b a# 2 5 E Tl CIMA SR A b0, —7Jf, & F AMiflns 5

5, T & 2R Ancylopsetta JETIXRMAKIT B W T MR G4 ZviBobh b L, #a~<i VAl

Fto> Bothus myriaster (TEMMINCK et SCHLEGEL) o % 5 (SR I\ CIRC It 12 L7 ifig

25T AL LD . L LAand, MBI EOMIERKRE <, NORETFEINC

X o TRALE L R b d o T (GUTHERZ, 1966), ZAUix—RfiT s fHb LicIRiE

EFxbRIS L, ZHTK U CRE T MBSO QMR N R ARE T SOtz i bh,  Li
&, COMBIZCAFERD HID L) 5T (AMAOKA, 1964) i Likmnrsh WP Ch
D

L 5T, 1 v A Fl Pleuronectidae d—ififl < r " U A Wi} Samarinae o-—§fi Samaris cristatus
GRAY TIXIRADIHE x4 (5 1 ~IE12) 233D LR LC» 5 DR 53 [ufFts X OEfE« 4
LR LCnD (WU,1932). Lo L3 IaC bR Lick 512 Samaris [EOSTLE & OfED i
LR BRI (5 33D Samaris JRIZ-OWT O 5§ 11 PERTSEVAOSTROUMOVA (1965)
O Samaris cristiatus ZATHBRIC X 5). L DT, ZHUIAEEEHIC A UTTCHD . X

myriaster {5 NIH & 2 A D & IETNCAIRE _

sk SERELIAL O IR 81 2 15l 2 DM BOIL, * -~ v 7 Diploprion bifasciatus (KUHL
et Van HASSELT), 7 Vv 5 w4 Trachypterina, v = % 5} Macrouridae, »» 7 U 4§}
Carapidae, 7 v = 7§} Lophiidae 35 ;¥ Pyramodontidae (=B34 MffE7Abctic A4 v F 4 4
Argyrops spinifer (FORSKAL) 732 ¥ THlH T % (ITUBBS & CHU, 1934; 3111, 1937 ; ADOLF,
1964 ; STRASBURG, 1965 ; 7n¥). Zh b ORI LENIRME & ied THIChH 72Tk b, L
b, IEREBINC S 2R RMEEFEBLOWRIE 28 L 1T L, Ol —E oMk 4 Rk L1
e RN TZ DAY (REEAY 300 B AR & THhuE, ShbRT_TA X+ 01
Percichthyes I3 h CTWa EE 2z bk 5. Lard, S OHHMIBENEICITRESN RATCK
ZAL L e BB B RE (B, 1963) TR\ T B L S FELCWAD 2 Lix, M2 TGO
LIER % Lich 2%, ERBIFIFER~OFIE &) A8 L e OBIHio & 22, 7ok 7o 3B b 4:
AEDMH DD L WHFINC L D AL EFLICE W W TE LS.



BRICTNnh Eics.
3. BEEFRBEORE BB U, BHRNCROARROFSEIRBETCHDLN, LEET
D BT ORI BERC DT A 2% X 5 TH 5. 88, TELSIFNGET 2 lmC s 56
FRAD G E LTHT ey, K (1966) OIKR L 4R 4.85mmo - Tid TR
WC RO FERA R E, TP OEEERE LRI s A EROSA L EECESh TS, B
IR FIC A R EDET, EFEOBIEESF L REREREID DS, hi
M AN LB L OERTHH N E 5 3L A TH L. —JF, BHRIC A 2 T
LM EIhDE - BHELO WIKAFEDHHN L WEL LTHFD 22 T&%. DEUBLER
(1958) 1t North Carolina 253 % v 5 » J& Paralichthys ¥ 3 fEo b A L FAE o &
oM (Pigmenting pattern) #3203 O H A (P35 B a4 L T
% . Paralichthys dentatus JORDAND LM & IS M 5 DTH B, AIHjEL 5 2 & D
RFEM BRI TH D . WThiCLTh, AFfEe 7 A G TSI i ET
L7 A BYINC BT 2 OHEMORENR1IBRNTHLEHLOR LS.
4, TRLEHFEE  AHHORE AR W THRESI RO MEOE(L. HEALRED Y
EERTLOR TR LML OTH S, NEH (1963) ki BRIt 3o 1
DICHIEEY, Bl T4, pvA BRIy v/ v 20 3WACHIG L. OB &
B 7 ARMMRe 5 AHANCEHMT D L L0, BIRMAMED EUEIC T b, RS EE L
FET A EOME SRS OTH, HANWCE vI BEROLREL b Y EBbhb.
T, FW2RIRL MBI REERMEA DL D L, TCENFEL (Post-larval stage)
CADTLEY, ORI IO ULRBEOLET & b7 5 WA LA EYNCE R L 15 i
UL NHD (1932, 1933) IRZFRRINHEEC S U IR B O B RS & BT s, O 2% B g% X
T, —J7, B, RYLAND (1966) (3AE HEROEHIC 5T, Plaice (Pleuro—-
nectes platessa L.) b 53 Mls BREBRE AR L, LohTEEY L&D FH Bk
DR w2 im0tz M2ROEBMCALLL SR Thi e 5 AR LS ET
Bl DTHD. FeHEM 2a~4bDEFHMICOWTHR LT TYL, T ATk 3c®HRE, 3b
LA4aDFTEMEN DB 87T, COREXZOEF L T ALK L ULHEHATERZVWZ &b
DD . COFEDNIE, BHANC D M S I OWTIEL RIS DTH A LR, B
DVET DO E L2 X 50, ThNEE LT, FEHET S ARSI A3 T omMA
THOND Z BRI, 20 2 LI REEOLTEIN T B0 2 WIES L0 BB AR
IBMERNRD D & & a et 50T, ARSI Uil B BB LY ZET5 2 LW
WCHhH o LB s, EBICAT — 2 1 ICDONTRT Y, MHMEEINC 313 5 A EES
OIBUT AR K& < (M « NIH, 1957 ; YUSA, 1957 ; PERTSEVA-OSTROUMOVA,
1961 ; ML « BT, 1964 ; M « HdL, 1965%), Fha BB 2 2 LD L.,
PEGLonORENE BT THID, bW REEBREOS % 1 BICRE
TH3HE, SRR 5 LS E O BMOMBECENL T D TH DT, KEHE
W2 M LT HBEABTET DS DOTRI. LHrrLied s, EHte 5 2 0AENIERCE
e SMics o inbh s (B « Hrb, 1964) &\ 5 FEREAE L 313 2 MRl v 480 1A o0 48 ls:
HEHAL, TSRS 200 HFEY L E L 48T, BREFOL BTG LT
BRI LTNT L ONTEYTHD EELD.

CCTREREYRLRATCIRL T, v W OLEPA YT FRO 4T 52 o
PR Lz,



1 i)Y (Pre-metamorphosis stage)
RIZEA R, IERO BINIE 2 bhiesy, S« £OBMITUE 2005,
2 ETE[iY (Early metamorphosis stage)
R ELARIBRE 2R Te >, ARIORERD BIa b3 52, WEREEM» HIZE D b i

3 g (Middle metamorphosis stage)

LR DERERE /BRI  B 2 OFEE D — {2l 5705, b ki LCuninue.

4 Eesk (Late metamorphosis stage)

FAIREAF L L, ok, ChaBLMECSHS.

2RO ORI L5 & 7 AFRIAOMG 2R L, Wi L Th, JEFICEs
LB DR Z ORIO FEH ERNC Uk, FEAFR RO TOREMNIR AN DU TGS
PLETHD .

V. & £

19624F- £ 19634 5 FNTHRTEL LG W RTIIR AT I W TR L e S B D v 7 4 BIME ok Al
T, FRCATR I A IS £ DTSR T YIS DU TR L.

PRAE U 7oA MARIZAY 4.0mm C, 5 CICEIIFRIINC S b, RO ST e vgs,
?ﬁﬁ%%@ﬁmﬁﬁﬁmth®@E CE 2« O eniBd b s . AR b B JEAR

ROBMTEE£RI0mmOfiETcIiztE Dy, &L 17mmH|J””“C/L TTabLwv. o

L%m®im&%®Mm&ﬁH PRI T < 23, G« OB e, FELH
2B IS 2 o (R fL, 75 - B RCHbh o (R, BOlg 4 505t L ORI
&%&ﬁtW%#%&mfbo.&% e~ KMo, RNBOZEHNOR R, &
WA gz >\ T h B nz -,
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