Japanese Journal of Ichthyology A B ¥ B %
Vol. 33, No. 3 1986 33% 358 19864

AW ITATHVEE T XORPYRE, IRELFAFTCLS
FHEf D ERE

BHERB-dLE HHHEERN
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abbreviatus, Reared in the Laboratory
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Cynoglossus abbreviatus spawns from mid-March to mid-April in the Sea of Shimabara in
Kyushu. During the spawning season ovarian maturation was successfully induced by injection
of the pituitary homogenate of Hypophthalmichthys molitrix. The dose of the aceton-dried pituitary
homogenate was 6.5 mg/kg body weight of C. abbreviatus. It took about 2 days for ovulation after
injection at a water temperature of 14 to 16°C. Artificial fertilizations were accomplished on March
29, 1974 and again on April 7, 1984, using the females matured by hormone injection in the latter case
only. The larvae were reared on the rotifers, Artemia nauplii, Tigriopus japonicus and copepods col-
lected from the sea over a period of 113 days in 1974 and 58 days in 1984. The eggs were pelagic,
spherical, 1.19-1.23 mm in diameter and had 30-50 oilglobules of 0.068-0.095 mm in diameter, and
the perivitelline space was narrow. The incubation period was 90-98 hours at a water temperature
of 14 to 16°C. The newly hatched larvae were 3.18-3.45 mm TL and had 61-64 myomeres. The
larvae had many melanophores and xanthophores on the body, forming three bands on the caudal
region, but were lacking chromatophores on the finfolds. The yolk was completely absorbed when
the larvae attained a size of 4.7-5.6 mm TL 8 days after hatching. A single elongated dosal fin ray
developed on the head in the 8-day old larvae. The ray was reduced in size as long as the other rays
1 or 2 days after metamorphosis. The rudiment of pectoral fins were found on the both sides of the
body in the 2-day old larvae, but two of them disappeared after metamorphosis. A pelvic fin first
appeared as a ventral bud just anterior to the gut in the larva of 8.39 mm TL. The full count of 4
rays was observed on the larva of 10.83 mm TL. Metamorphosis began 22 days after hatching when
the larvae were 11.20 mm TL. Theright eye began to shift the left side of the head at night and
reached to the final place after 8.5 hours. It took about 36 hours to complete the metamorphosis,
including the eye movement and fusion of the hole in the rostral beak. At the last stage of metamor-
phosis, the dosal, caudal, anal and ventral fins became confluent. The larvae reached the juvenile
stage at a size of 13.5-14.0 mm TL, approximately 28 days after hatchling. The growth of larvae
reared in 1974 is expressed by the following equations:

Y,=3.448-1.0507% (8=X=28)

Y,=6.3322-1.0275% (28<X<75)
where Y is the total length (mm) and X is the number of days after hatching. Growth rate changed
after metamorphosis.

(SF: Laboratory of Ichthyology, Tokyo University of Fisheries, Konan 4, Minato-ku, Tokyo 108,
Japan; CK and GH: Nagasaki Prefectural Institute of Fisheries, 7-29 Matsugae-cho, Nagasaki
850, Japan)

a2y 54T HAYE E S £ Cynoglossus abbreviatus 48 350mm TETHL0MHD. KPTIXERE
(Gray) 12w v/ >~ 2% Cynoglossidae D> % €5 4 ERNL, ENRE, INEESELE CRE IR T
THELEOXFER, WMENE, 98, HXHE, & 5. ABEOINFRL S LOFRIHCOWTIL, #H - @
%, BF, BEesmL, RE»DRAOEBECELL Jt (1965) D& B BH, (FRBILEO T4 ESE

— 304 —



BHEIED: a9 34T HYRES 2 DFHER

ROBEREC DO TULRIEFEI L. EE B2 19744,
1984 4, 1985 GFIeRIFRBIRT CTAEO ALBE#1T
WS EFEEN 4 ARFAE Lo T, AEOHRLEY
HEHhC X3 RADRE, FHAOHE EHE BE, &
BHRIERF 578, B> 0TRETS.

AR LI YRR OE A 1= X - T Regan (1905) A%
Areliscus purpureomaculatus Regan & LTER#K L1 b
DTHBHH, AR (1955) 1% Areliscus purpureomacu-
latus Regan % Areliscus trigrammus (Ginther) & 5
#F & EF £ Dsynonym & L, Areliscus abbreviatus
(Gray) 2954 7Hv2ET 2 &FEE LTHRDT
%. Ochiai (1963)
Regan % Cynoglossus trigrammus Giinther “murasaki-
shitabirame” o synonym & L, Cynoglossus abbre-
viatus (Gray) “korai-akashitabirame” %G fEL L
Tw5. LaL, Menon (1977) 13t RE&EHD 1 % 7 &~
% J& Cynoglossus )5 49 TS\ CEEHIICIRE Lirh
C Plagusia abbreviata Gray, Cynoglossus abbreviatus

1% Areliscus purpureomaculatus

Gunther, Areliscus abbreviatus, Trulla abbreviata,
Cynoglossus trigrammus Gunther, Areliscus trigram-
mus, Trulla trigrammus, Areliscus purpureomaculatus
Regan #%-3-XT Cynoglossus abbeviatus (Gray) o
synonym & LT\ %. %Ak [HAREOEARE]
BWTIEAREDF L% Cynoglossus abbreviatus (Gray)
L, EEMEE2YIATHYEETAE LTV
(%A, 1984: 340-342). AHELC KV TREHL X
Menon (1977) & 7%4& (1984) &4t - 7-.

mHLHE

AT$EgE ATEET 197343828 A& 29 A
BEMIHCHREIN S ERMGMCRR LT, REEE
D4E 300-350mm o @ & 220-230mm o & A H-

Table 1.
specimens of Cynoglossus abbreviatus.

THEEC X o> TiT o e, AEOIIRIFE AT S
2, BRIERE TR TEFOELPRDOT, AT
BRI Y- TR FORBEEY VML, T 285 LTE
AL

NILCORTEREFCL IRIMBE AEIE
B\ T BB ZRE e TR 3%
Bz e, 1984 423 B 28 HL 4 H 12 H,
1985 424 A 5 Qe S hic @ RO 3 FIBJIED ~
7 v Hypophthalmichthys molitrix (Valenciennes)
DN FBRIED 7 & b VGRS L THERERS .
T HEATAGE 1kg $470b 6.5 mg HIEHETHITI
BTHRSERL, LEOEBAKEKCEE SR, #RA
DOEEHAPNC 1 FFES L. #RA0RAEIIAEHLE
3 9 200-400g, 3 70-150g TH-o7. Table 1 25
B LS A B, #RAE, DHEERIIE TORTER
e &R Ui, EHEHERAREEE BELED 1t K

ECHBE L. MBARE 1984 Fiig 16°C, 1985
Fi13 14-15°C THoto. FHIPBRIEEE T ATEEY
To7.

NEFHBOFEE LEXAORE 1974 F2BFE T A
TEBLEIE3 A 29 BEBHSMTH 5 EEAR
BBRTATIFRATCEA THE IR, BE#SLE ToR
KR 13.0-14.8°C TH 7. 1984 4, RIBFAKRAE
BN ThAE v EHIC X - TR LR ZREINIRESYS
THLE 8. IIRAEKERH 16°C TH 1.

SEFEOFE L 1974 FixRBIKFIEHMBIERT T
fTote. 4 A2 HE AL LicfFE#y 5000 B4 51k 62
ARz 1t KRB L, TORETOAEFRI0 B
6t KB LT 113 H, Hk4E 80mm 5%
THECHEBELE. ZoMolkRIIE Fig. 3 wRL
fo. 1984 FEOMBR RBKREELSB T4, 4 A
17 Hiesfb Lic f#f 30,000 B% 1t K Ts1btt

Effect of injection of Hypophthalmichthys molitrix’s pituitary homogenate to female

The dose of the aceton-dried pituitary required

to induce the ovarian maturation was 6.5 mg/kg body weight of specimens. After injec-
tion, they were kept in one-ton tank at a water temperature of 14° to 16°C.
No. of Time required No. of Total no. No. of Successfull
Date injected for ovulation ovulated of eggs hatched ovulation
females (hr) females ovulated larvae rate (%)
I
Mar. 28 12 24 3 few 0 25
1984
1T
Apr. 12 25 24 15 168,000 10,000 60
1984 48 10 126,000 30,000 40
111
Apr. 5 8 48 8 140,000 14,000 100
1985
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58 A, FH4E 32.0mm wET5ETHELEL.
1984 EDERNT oA I XAV AET AV ETAT I TR
TT 4 Z7 VAT AL RABREOENEIFEM Ligdro
oo oL, 7A7 3 TREEEMNNCERE S » Fimxd
B Lfgkh o3 BigEEZEL T, 747 I TR
RLTVwAHELAFEOLEAENIRE «3 HUFA offii%
fTotk. R

EAIAEAE) LEHRRLT, 5% wr<) ViR
TEERE L. MR TXTEEER DV TT-
7.

& R

EINH GIEBFETHHOFBEE 0TI 3 Alhdr
b4 ATHEHF T, RELXERNRE T HEHFEI HE
Shzhn, 4 ATACIBIMEOR NI L THRIAL
5. AEETOENHIEEDOINFEORE, BEED
AT sE (BE - mik, 1965) RUSEIOFERE?L
3 A4 AFELEEZLRSD.

NILCRTERIFCIBIRMEE ERER %
Table 1 ©R U7, E8 T TiRiESHHE 24 BRRSERID
»abh, 12 B3 ED 26480 2B LhH
ZREPIE» THEFRRELBbhir >, ERI
TIESHE 24 BRITEERARDVCTE | ORI
RKubh, 25 B 15 Bo 547 168,000 JisiE nh
TWBY, ZoJnbosS{bfFEF 10,000 B Ts1k
R 5.9% THote. FERI Tk 24 BREIKORIIT
PRI ote 10 BT, HEHHE 48 BTH
ORI A AR e &R E IR L, &FF 126,000 Jp
BELR, Zhbh by 30,000 B2A5EL, ek
% 23.8% THoto. FE I TixTXT 48 HEHICE
nfrbh, A8 B8 Ba bAF 140,000 JAii8
bh, Zofirb# 14,000 B2ASHEL, S{ERIXH
10.0% THh o1

IHLDOBRIISERDOETRIFLE IV IRV, &
BOEIBHOBAL, KE lkg Yeh s L voly
TEAEDOT7 €+ vEREY 6.5 mg XHAPICEST 3 &
AR 14-16°C Tk 4L 48 Hei] Tl TR A
Boh, ChHLOIIIATEBCL> TERBL, SLfF
BRELNRDZ bbbt

PUNEINRE AROPINIEOEY 0L |GHHEEM:
gpc, IIEROIMECER SR, I IE
BB\, PR 1.19-1.23mm, PifEedhic 0.068-
0.095 mm o/pjiER 30-50 (B2 H 5. AFEOIRRED
MBI RE (FEM - Mk, 1965) LicoTHE#EOD
BEIEOWTHEL RS, KETILHAL & Kupfler

Ko HBEAF SRt 41 /i, B oK, IE
D 8/10 %7 5 Bt i 3B A B BUE & Kupffer Kfig
NAHBELTWw5 (Fig. 1B). FcRAHH UK
HEE 12-13 [Ar%x bh, BEFRis BHEaRK
BLILTW5. BUEE 76 B, WMERARA L ToRRE
s b s 20-30 ECEA L, HAEH S0 E xR 5
haEHcER F CIRE L LW i-BEaRRo X
My & BOaFRaPMRECEES. Sk okE2D
% 20 BRSNS, BORSHE/KIE 14-16°C T3 90-98 EEfET
fThh 5 (Fig. 1C).

FHAEOHE FHAEOSHMLEANK, 2K, HASHK
BIILFE « &8, MREHEER - 2R, SHEOESR
¥% Table 2 IWiRL7. AfEORBOER, BE, B
g, BREBFRBROFTHERIZALH, D 125-133, A
103-108, V 4, C 8, Vert. 10+50-53=60-63 T» %
(FE, 1966).

SLEHOLK 3.28 mm offfa (Fig. 1D) 11IPEER
1.07 mm, 0.09 mm PHAO/NHER 26 EAEET 5.
TCFEs 13 A Teo LTw5, FREEE A
KRR E v LR CK 5. I8, I, B
B, EWLFE omL, ITM$%HL SRR T Tl
BFER, HID IHEIFET BN, BEaRROREN
BEECAMCIHAERTO LI TR LS. IHEOHE
aFEl: BeRMIRS I MR ELmERY & VEA
THTT5. AECRFAEE LcaRie{FE
Ligu.

SHEE 2 HofFEILFHEELR 3.89mm T FIZR®
B EHER 0.73mm JACE - T 5. BEOKIE
WS EICE L CFAEENCERONE R YA R b
h, ZoWmHrcIEaREILHTS. EADIRIEM
CHafEDIRIENE LTS,

SE% 8 HLE 4.96mm ofFf (Fig. 1E) 12 9i%%
BIRL2L L, SEEHCEER U CIIF oM EIRATE L
T\ % (Table2), 5{b#k 2 H OfFRADKRIRTFRAEEN
WWHB LR EE CREL C L KO MEEEE
GLich, FORIILEED 30% WMiBCETS. A8
TRHEEHERIESR L AT THS. HRIEHERIT
BT, HIECEBEIRII TS Z & bFAaEREECKF
EFC L b TES. AT EGHERORES S 5. B
FRIEEL, MERMER TR E < BHT 5.
SR, MAspoOWIEWE, BETEmaE, Hmakia
POATH. B FE R HOaFEhsoms 3K
Wb, MEEELECLE EWNEE,I LD IH
WA BN, FPAERE AR FE L.

S 15 A4 E 7.33mm o&EfFHA (Fig .1F)
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BEHE ) 3 v 34T HoR2ETF 2DFHERA

TIMREHEFROBEECREEL, HBEEECAE L
HELTWS., MELERERORHSE L. BFERD
FLFICitk & i B i 7.

SHE% 19 An4E 8.39 mm @A (Fig. 1G)
TYEOERT ) O#IEVRR bh, W, BREROCTRE
BEEDOFEHNBHB LIBED TV 50, Zhbikfilhd XK
LIREBZI & OFREICK - T 5. DR EE O
RARITICHB LT3 2, B3 ELAS X114
Thb. EBIIRESEH LT3 CIFIIEE 0%
HEBoEFHE B L, BEESIZ0o BRI H
5. BFROBMIEETH 5.

St 19 H4&E 9.38mm o il 47 fa (Fig. 1H)
T, WG TTEIRCENRT D, 6 KOMEERD S
ha. W, BEECHEIIEEOBIICEL, BEKD
EETE S (Table 2), HHREMIT LERIAD, TR
%1 T8 A Exbhs. W1 T3 EENED
bhs. MR EERRTAE CAEERIT . A
W Bl T b, ALFTRH U s o Mt
Bob TP EUOFHECHN LT3,

SIb# 22 A4E 10.83mm o#lFHA (Fig. 1) ©
L, YEOERIIRPRPRH Lo Hirbh i
THIMWCENRT Y, RO LS ORI & ORI
MBS S h T35 (AT & ORI A2 YRk & #3

). AR FEBE2MGe TR EAERFOME
H5. BRI ELE LRBEROBIFEE IR T 5.
FISICHITAE 2 T W AUHEEE 2 D 5. IIFIE RS
OEFMHAO LTWw5., FEEFRCIZ2EHEI I ELLD
FIEAET 5. WEIEEHAFCHELIHEAL T
V. S 4 ESRAEBL LT 5. Frieyg Lk, BEIE
OEFERERT L, BSEHOBEREETH L, BIEE
FEBOBEERH EROBEOEE LR, EWNAER
BHEBELTWA. Lo, BEoEZ LTI AaER
D Bivisu.

SHAb# 22 A4R 11.43mm o ZEF O %I & (Fig.
) (REETRMREERSHFERLTN%) T, AR
DAY %l > CEFENCBEF THRO—H1EH
BT Lo TWBE, FRBREAEEMNI»GRXS
fEFTRE>TWEWw. KREOEFBOBHIZLE
11.20 mm FEOBMICiAE 5. AETIIREBIEED
TP - TEM LKA TS, AEGFTRERE
LICHIEDEMEI IR E > T 5. EFOETIELATE
%Y, BHRMTESEFRTEZ . RMEEKTIRENEE
WL ENEDK 3/4 Th B, RETHEOBHIZRES
hBEREEERoEFR EciaE v, TP R
MErb iR A BN AT - THEEBET 5. TRERIE
BLRRERFTNIAYD S, IR, EHaEEIE

Table 2. Measurements and counts of larvae and juveniles of Cynoglossus abbreviatus reared in

the laboratory

Days after TL Preanal Elongated No. of No. of fin rays
hatching (mm) length/TL dosal ray myomeres
M+SD %) length/TL (%) D A C V
Newly
hatched 3.3140.10 0.36 13+48-51=61-64 0 0 0 0
2 3.89+0.23 0.32 10+52-53=62-63 0 0 0 0
8 5.03+0.18 0.26-0.29 0.27-0.31 10+52-54=62-64 0 0 0 0
15 7.4940.70 0.27-0.31 0.37-0.43 10+52-54=62-64 0 0 0 0
19 8.8640.70 0.28-0.32 0.35-0.40 10+52-53=62-63
19 8.39 0.30 0.35 10+52=62 126 104 4 0
19 9.38 0.30 0.40 10+53=63 125 103 8 3
22 9.974-0.79 0.28-0.39 0.14-0.35 10+51-53=61-63
22 10.83 0.29 0.40 10+54=64 131 104 8 4
22 11.43 0.30 Broken 10+52=62 128 109 8 4
22 11.68 0.30 0.14 10+451=61 129 107 8 4
25 12.124-0.28 0.24-0.27 0.05-0.06
25 12.15 0.27 0.06 74+57=64 128 108 8 4
28 13.504-0.57 0.26-0.28 0
28 13.33 0.26 0 6+58=064 125 108 8 4
35 15.2042.40 0.25-0.27
35 19.50 0.25 132 108 8 4
41 21.7 £1.40
62 32.5 £6.0

— 307 —



BEPMEE Japan. J. Ichthyol. 33(3), 1986

Fig. 1.
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Developing eggs, larvae and juveniles of Cynoglossus abbreviatus. A, morula stage, 12 hr after
fertilization; B, 4 myomere stage, 41 hr; C, Just before hatching, 98 hr; D, newly hatched larva, 3.28
mm TL; E, 8-day old postlarva, 4.96 mm TL; F, 15-day old postlarva, 7.33 mm TL; G, 19-day old
postlarva, 8.39 mm TL; H, 19-day old postlarva, 9.38 mm TL; I, 22-day old postlarva, 10.83 mm TL;
J, 22-day old postlarva, 11.43 mm TL; K, 22-day old postlarva, 11.68 mm TL; 25-day old postlarva,
12.15 mm TL; M, 28-day old juvenile, 13.33 mm TL; N, 35-day old juvenile, 19.50 mm TL.

— 308 —



BHEA: 29547 A2 E S5 2DOFHEMA

J hWﬁﬁ%%%

Mgy s

AP Y11y
A4 f ’{{"/ . ’7//,//;:;{#;‘/%&
W i

l‘ N ‘\’\\'\\ \

T

HE

\\»« \ {‘::\;“\- N X
R
s

fEMEE b - WA E R OLTCHEL, Alkome RT3, WREESS WG FE, FREROETCES
Fhab PR leo T3, TEHEI LI H 7 D EF LT3 (Table 2). iy

SHibtk 22 B4R 11.68mm oZfkEF o 7 A (Fig. BIELREHL VBN, IRERELEETS. X
1K) T, AREEFFELZELCEANCERE LERE EieiEN B Y, NTLMNEEEEE | EERESOA KM R
THRE SCESRICH BH, WEBRBIZEOE B LTW%. REOMRIHEREZONMAZR Shisus,
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REEDIELRITERITE LT\ 52 (Table 2), Jhifis & Bk
REAET, BELHEE LTV, &, BWREEOMEE
ERUCEBEH EOR, HERMIIEEL TV 5.
EORD L BB TECIEE LA ORAHE Y D 5.

S 25 A4 E 12.15mm o FREK oA (Fig.
1IL) T B LA RIERORLLMEHCZEL, W
BEREBERAMELTWS. MRIFERIEMERTS
NEXE-T\5 (Table 2). M3 A L bicEEiEs
Mk LRI AYEBANC IR - T\ 5. BEEASILAT
ELTWA R EREBOBE L IBEL e, BR
HACEBOARREHEE LFRARRBEEZH T 5.
B0 3 B A b, 1, BhEoRgEHL
Tk Dxo 10 FEO MK O BB EO AR TR S
h, MR ECLaRRAREL VS, B LR
TR L2 WL BEELBaRIEE rd 5.

St 28 H4E 13.33mm ofefE (Fig. IM) 1%, f
BREB&RIERL R0 TEREARKCY, £EAD
Mg d e THEL TV, F, B, B, Ho&HExT~
TRESKL, FHECHEETEIENA TS (Table2).
YIS ITER & B2 TRE L TYWE R L, f#cth-
TTFEESBCHS X o T 5. PN ERA O BT
R, EhHoPLLH EA LT3, aRuosf
Pt sh A E B e, HERBAEE I E T 5
b, BEECAHELTWS.

S{b#% 35 B4 E 19.50mm ofefH (Fig. IN) Tz,
HECEE TR SR, BRI EARE, AR RAlE
AHRAL T3, BuEERE T CHRET 3 LEHNED
bhn. BRI G OEM IS % 72 IR
MndbbbhTwb, ¥, BWMEoEEEH LCFfEMN
F OB 1 FNCIL Y, WEEDREEE iz & R A 7 BEAL
Pofids. ARGAOYE, BRBETTONMCE -
TPAAROBEFRALEA TS, ERMUOEALE
{, PROBBEREIKET S, IFIFATCEAR D
BHob»sBaRard 5.

S 41 B4 E 24.80 mm ORER O IR LI
AR LR ERES RS IhIED TV 5,
Bl R QU DS AR R R S hiews. BREM O
AR ER LA I HIEHARTREL T 5.

S 62 B4Rk 36.00mm OftE T, FAICH
AR & EAER, FERCHC TREESMNEIAER SR T
WA, ERMCIAE . BRAIO 72 SIRBTEUL
SHREHCHMEL THAULEE > T\ 5. EFE
HEIIEAYEL TV A,

KBREOHR 5Ltk 60 AREONLL L, HIR
MCERORERTROMENR R, BR&EMlor

FEHR—PULFRA ELMREL TALT S & 0 & ERA
CEASMCEREENHET L0255, BRAR
{LfEkDHREERIT 1974 FEOFFHITILSLE 62 H,
e 32.47+46.05mm oOfff 926 B 26.7%,
1984 SE D FICLE 5L 58 A, F#H4£E 32.1+5.85mm
DORER 300 B 13.9% TH -t ERAORFE@EED
BRI OWTESEEHAE L Thiew. EBRRE
DFERCOWTLHLMCT A ENTELI T

TR v/ vEAHOERIYEOERTYH, YEL
MHAZ ORICIROEBD b DRI OER, HROLEHE
B~DBE), BEIEOYERIE D RS Mk OIRF THEST
T5.

1974 £ D FAFRER TIE, WEORIKT v ixek 8.39-
8.70mm (5{b# 19 H) olicihiz v, £% 10.5-
10.8mm (%% 22 H) OFAETIRYHEOERIYR
DOEMBMRXT%ETENRTH, YL E DREIC
MRS TER IR TS, HROBEIN B LR
MEGKIZAE 11.20mm (5t 22 B) D30T, &
BAEhELERL, MR QEFRCEEL, L
L YERIRESY ML LT W 5 B/MAEME 12.15mm
Thote. Thbo FERE»L Bk £K 11.20-12.15
mm ORI bhsbnsEx bhtk. £EEbo—
AJbEix 1985 £ 5 F 14 Ha{ets 33 AOLEMFA
ZoWT, FA—EEDBEINC X > THABOBEIBH S
YRR O %k TORREAYBE L L. GRO
BEEEMAE S A 14 Ho A& 21:00 pifh S h, 22:00
CARO—HAEFRC I LD, EFE»BHT
MC—EAERD btz 23:00 KIX I BHREL DEHD
T B iih, MVCEANRIC X - THET S L AR
fcEE > TV A ARO T E AR L& ORI /NZER
PFRD b HArE ¥ TARIZ EE L. 24:00 AR
DV v ZAHBEENH SRS bh, FE 15 B, 05:30
AR 2 08 LA E LcEEDOREET
WERIBIEBo E F TH o . 09:15 iy REIRE O
FENMEE-TED, 14:00 TITEH T I LITEAL.
16 A, 10:00 wixBEcyEBILER LTV, Zh
LOFERN S, AEOAROBEIIEMTHI, BB
TRELEE L v ADEERID RS b b & Ty 3 B,
FOWEL D BRI TLCBETS T S R
30 4y, AROBEIBREY SEFANCEE TS £ T8
BERE 30 AR ELTWS. ¥, AROEENBERE,
YRERIBE D %k ¥ Tzt 28 B 30 SR EL TV 5.
> THIBOBBHFALAY YRR ORE HK & TORT
EFHEEK 37 BRETh 5.

BoOBENCHE - TR 2 HEOE I, BRCd~7:
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60 r
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Rotifers
J
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Tigriopus japonicus
2 Copepods collected
1 1 | 1 1 1 1 1
0 10 20 30 40 50 60 70 80

Days after hatching

Fig. 2. Growth of larvae and juveniles of Cynoglossus abbreviatus reared in the laboratory, fed with rotifers,
Artemia nauplii, Tigriopus japonicus and copepods collected from the sea. The horizontal bars show

the duration of feeding for each food.

X o e RSO, EhRWED MK, BB TED
B DR, BIEONME L L OB T L b REEDHE
o, IMEDEoEFEU~OBE), BRMGED
FlbE ZoHOERMAEEOBRENRH D, ThbD
ZEEPC 2R H#T L TR A L IERBE O AR
Zish.

BkTE FRUTOFROBHBIERHIFHTKRIED
LRBEEEBOR L FEOLB TR L ERTIES 2.
RE) XL THRRKS. HREBRIIBECILTTINS
ZENEL, FRBEEECKFEFCHLTSZ b D
5. BROBEHYHE 2 LGS, FRITAEERK
EOEL THEMEZ T L ThE#cEL, 2 ET

KD 7 AROWEKEIT, BEPKE~NOEHRZ D
hxtXoies. i, ZoRoFAICITERER
WETCRRRIc/ie b, KiEoRBIc#IEFEL T3
borbs. COREOFEYRI EFTyy—Vvigd
CHTEABUETRLTRECRT 5. BRI LR
PR B LR EA & LicFRIIE LW E—EA S
TA->Tw5., BEHIKELXEh CHRCERTSZ
ERFBRAERBhLIeh, ARAZ L L TEBELE
FETKEECRERCHE L, MExEReEr¢ a7
L5 LTBET . '
BEEERE 1974 FE0FFOMERINIL Fig. 2 2R
L=, FRRVCThofbkhic b X < #ff & L. Fig.
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TIIRLTwiwAy, Sk 62 BFHLR 32.5mm
B o2z LAENAE I vF 2 BE LA L i E L
e ote., KEFHEVENN I vFR2EHTLINED
L XSRBRHEYETS. 1984 EofAFE I VAT E
TATITREGREE LS, Sk S8 ATEHLE
32.1mm IZEL, 1974 EOFREIERIBD Lhich
7.

1974 E£EOFBECHECTHLE 75 HETDLEOE L
&S AR E OBIfR%E Fig. 2 WWRL#c. Fig. 2 Tk
WLk 28 ALK 13.5mm oK E &N RD B
o, T2 CTHEMELZSLE 28 AETL 28 A
75 HETo 2 KEEHF T, BDORDOERK KD
R0 2AnEH R, AL, ¥y 134K (mm), x i
SEHAE, x=0 35HbBEHETS.

y1=3.448 .1.0507¢ ( 0=x=28) (r=0.99)
¥.=6.3322-1.0275* (28<x<75) (r=0.99)

% b=

SRIORRCEPRPOBA ~7 v v DM F B Y
EHT 5 & 24 B 48 BRAB IRz b, oh
LOIMIATEREC X - TEHET B 2 Ea'bhh - b,
ERFERCIESOEN XD TR EN 57 (Table 1),
S EI DB CII TR O JP R I AR ik TIID 5
EBREIEID DR TH BT, T, HRAROEFER
PEEIES L BROPBZIER  (BRUPHE BB/ ettt D, D
B, AIERBIOSERLE L OBFRL LM TE R
ot Fio, BEHREINE COMERE XS B KR
14-16°C T3 24 BRI L D & 48 RERA DT O RBRBUE DS
RIFTH 55 (Table 1), 4o h b Sy ERICY -
THLIRTHLENRDS.

A0 EI R R ERE®E T 3-4 ATh 5,
BEXILXCENT2AREY /7 v 2 HA BECE, «
v~/ v % Pseudaesopia japonica (Bleeker) KE
DEMT 3-5 B (K7, 1963), v >/ v x Sym-
phurus strictus Gilbert HAGILIE € 1-3 A (Ochi-
ai, 1963), 4> &% £©5 2 Arelia bilineata (Lacepéde)
BAFIHLIET 12 A (Ochiai, 1963) A%mbhTuw5.
FHBCRAEOEIC Y Y I v R, YRy
% Zebra zebra (Schneider), # v = Cynoglossus inter-
ruptus Glinther, 7 # > % €5 4 C. joyneri Giinther,
A4 % /& C. robustus Glinther 2344+ 2% 5% (KM
FIR, 1955; M4k, 1980), zhZhoEiiffizs <y v
/Y RRREDOEMT 9 A (KF, 1963), » v =3
FARET 7-108 (B, 1959), 7» v x €35 A X7
P T8 A (BEH - W, 1957), #ERiE< 89 A (8,

1983), 1 =/ v ZWFWET 6-8 A (M « WM,
1957), ¥ iE ¥ ¥E < 6-8 A (EF @I, 1957) T
By, HBREBCHVTHBERBHEEZ RS, KF
(1963) BRKEDFMT 3-5 et v v/ v 2DRA
DIaREL TR Y, FWHE) CERMPCHF CXFAES
RARPCHBET 2 E3BELLTH BN, o>/ v
ZOH IR K E L (1.75-1.80mm), JHERECD B\

(#7100 @) O TEHRHTE LS.

Bo@E» by v/ v 2 RBEOINOME % Table
3WORL. vy AR REOINTXTREOSIE
SEERMEINC, P A % 2 v 2 R TS B AR
Eixsel, I AKE (1963) 1T X %5 Cynoglossidae
No. 2, No. 3, No. 4 PIAbicids kit o, I8
BEMROBUIMEIT X » TR BN, T FIR 2 IR
0.6 mm 7\ L 1.24mm, JHEREUE2 7oL SO ETH
5. WMERBUIREOHTI - TEPBLTH LD LT
AEBELIE WA DD D, a0 F5ATHYEETAD
IR 1.14-1.23mm, jhERE 30-50 {ECIPEX
UV BRI iEE e <, ERABMCR oy v/ v %
BoffltBicsEzAlxwd, IREKEIAEMH
REDLZ . D2 ETIREEEE Cynoglossus semi-
laevis Glinther (Yang et al., 1983) »AfEICHE LT 5.
fiid v v v 2 BHOEOIFRA R L CTABEOHE
EEur, RBAeEoHNCIIE EoBEaRROASKEERA
FRGHRECESL, SEFRCEVTH Z DkES
BRichTwbz EThHB.

AEFEO B A 61-64 T 60 LIETH
b, MEFEFIKELE, FREZLCERSHE
Y, BECHEERIHENHH L THS.

%A (1966) wwXxiug, HAEY v/ v2HHAKET
BHEGED 60 Ll End ok, exv v/ v x 5863,
AfE 60-63, 1%/ v & 57-64 THY, HAMHEH 60
BDEodoixzhb3@EohofhhoBEThsH5.

LHETRMBATHS Y >/ v 2R EEOFRICITT
NCHEEEEEAD D (L, 1967; w7, 1983), 7 X~
# v A #E Symphurinae T 5, Xik 4-5 &, v
» v 2Tk Cynoglossinae Ci3fEic k- TR H 1 4,
2 %, 3 4%, 2-3 4, 2-4 i EMDH % (Table 3).
AYFATHYEET A TREREILEME CRIEL £
Thd. MEEHEEN1FOLDIX, KEDEMCA R
s vz (L, FRENMLEC S W TR
), BggED C. semilaevis 3% 5.

v 2l REOFRCIFRAER LR ek
NipEeFER, XX ZoWMEXHMTE LD LELLHH0
Liswdoenbsbr (KF, 1963), a2v 5147 Hv
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HEEE»: 20974 T HTEET 2 DIFHA

2 EZ 2DFRTIRBROBEH B I h 5 % CIE
B R BRI E < B L.

2YIATAYEET A DMREEROEMRIERD
BEBARE L bR E D, BROEKRNBIRES I ER
DY RABFEL TV, YEEHRESHCELCE
fE LR E AR D, AU O MBS & OER
ToWTiE, C. semifasciatus TikARE & 12T REE DR
A ET T B A% (Seshappa and Bhimachar,
1955), 7 wmv v/ v 2Tk ARAEDE L EBT (A
H, 1958), Xux BEBEBREEHRCEETSH (&,
1982) wiEMEN SERT 5. Ff, Achirus lineatus (Lin-
naeus) Th 7wy >/ vx Lk, ERIERHEEE
BRMEEESROEMYE T+ 5% (Houde er al,
1970).

2V ITATHYRET AMFRRITAROBEIBATTIIC

REGHHROMEER DI K& IchafEn s 505, ROBE)
Btk & & b EMM AT D, BRI EFMUCE Y, Y
B KT 5 NS EM L ORBI 7, R
BEAOEMITERTARNCELE L b HELX T 5. C
semifasciatus TXARD FHiR 2 @EE5E T LR T
& DPA WG L L%k L (Seshappa and Bhim-
achar, 1955), 7w w v/ o 2 CRRYEHERBRHEARTE
HE BT (BMm, 1958), Achirus lineatus —TILEE
R CRERL SCHEET 5, FRETRICIE
Mgk L, BRMOEREERED 218 %5 (Houde et
al., 1970). v v v/ v 2 CTREREBIIFEA & i
BB Hhic (16, 1982). fhofBR\WTHRO
BEIBRIATICIR, BEORWERHEKRONEEL S 55,
RoOBEIE & SCHEMIHE D, BOBHFNIROE
RESETHRIEMET 5. RT3 MBI A DONEE D RER

Table 3. Summary of ontogenetic characters of Cynoglossidae. S, smooth; H, homogeneous;
PM, polygonal mesh; SEG, segmented; U, unstated.
Species Egg size No. of Chorion Yolk No. of References
(mm) oilglobules elongated
dosal rays
Symphurus atricauda 0.71-0.78 10-23 S H 5 Ahlstrom et al., 1984
S. orientalis U 10) U 18} 5 Pertseva-Ostroumova, 1965
Paraplagusia U U U 18] 2 Uchida, 1958; Minami,
Jjaponicus 0.69-0.76 20-40 U U 18] 1982; Ishii, 1984
Cynoglossus 0.70-0.75 ca. 20 U U 2 Fujita and Uchida, 1957;
Joyneri Minami, 1983
0.76-0.90 6-20 S H 2 Chang et al., 1983
C. robustus 0.85-0.90 5-15 PM H 1 Fujita and Uchida, 1967
C. abbreviatus 1.19-1.23 30-50 S H 1 Fujita and Takita, 1963;
Present study
C. semilaevis 1.00-1.24 24-45 S H 1 Yang et al., 1983
C. capensis 0.75 2-16 S H 2-4 Ahlstrom et al., 1984
C. cynoglossus U U U 18) 2 Balakrishnan and Devi, 1974
C. arel 0.63-0.64 20-30 S H 2-3 Ramanathan and Natarajan,
1979
C. monopus 0.61-0.62 40-45 S H 2-4 Ramanathan and
Natarajan, 1979

Cynoglossus 1 0.60 16-30 S H 3 Nair, 1952
C.1I 0.83 40-50 S H U Hair, 1952
Cynoglossidae A 0.84 13-15 S H 18) Abhlstrom et al., 1984
C.B 0.82 18-22 S H Abhlstrom et al., 1984
Cynoglossidae
C.No. 1 0.94 24 S SEG 19) Mito, 1963
C.No. 2 0.90 2040 S SEG 18] Mito, 1963
C.No.3 0.88 18-45 S SEG U Mito, 1963
C. No. 4 1.17-1.18 10-27 S H U Mito, 1963
C.No. 5 0.69-0.76 7-19 S H U Mito, 1963
C. No. 6 0.73 8-19 S H U  Mito, 1963
C. No. 7 0.65-0.72 10-35 S H U Mito, 1963
C. No. 8 0.69 13 S H U Mito, 1963
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vy 2 ERREFREOABTC I SBROBHEZEC
DWW, KEDIRIEY Y, v 2 B oo —8 (FE),
1896; Nishikawa, 1897), C. semifasciatus (Seshappa
and Bhimachar, 1955), A. lineatus (Houde et al.,
1970), #+w v/ >z (f, 1981) i3T5 BERDH
5. hbeliud, BoBEBRGAY bYyERE RS
HE L CIROEENERT 5 F TOREREI, 47137
Befdl, vv /vl & 22 B, C. semifasciatus
F 12 B¥[E, vy v vz 12 B, A. lineatus # 7
HETh5. ¥, BROBEIEE > TRNAFEMIE
ET5ETCONEREII R Fh, 8 B 30 4, 4 &
30 4, 2 B¥Rd 10 4, w9 w2 v 2R B, $94 8
THote. > THRBBBERIGNCEZET 2T
DO ERE OERLETEREICH 32 kR, A lin-
eatus R\ TIL 18-24% TFOHEIT INXL, Bo
BBRERH T bR B, Lo L, A lineatus 138
57% THI3 LRI D. BROBENE A lineatus L4t
R RTHREHBE SR, KRR MRS LT
W5,

5 R x ®
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