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Ovarian Development and Reproductive Cycle of the Female Red Tongue Sole,
Cynoglossus joyneri (Teleostei: Cynoglossidae)
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Reproductive biology of the female red tongue sole, Cynoglossus joyneri was investigated by means of histological methods.
Gonadosomatic index (GSI) was the highest in June. Developmental pattern of cocytes was group-synchronous. Egg stalk and yolk
nucleus were observed in the early growing oocytes. Reproductive cycle could be classified into the growing (February~May),
maturation (May~June), ripe and spent (June~ August), and recovery and resting (August~February). The absolute fecundity per
individual (TL 28.1~30.8 cm) was 2,197 and relative fecundity per g body weight was 18.0.
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ZAl, Cynoglossus joyneric 7FAWE  (Pleuronectiformes),
ZM 3 (Cynoglossidae) ol &35 ZAZoFoln, & FA ¢t
o #4 70m ojWg dAtolut Uigte] F2 AAdte AAA o]
2 AX AFAA ofFold (Chyung, 1977).

Axdae A4z #dE A7 WS HojA LMY, Cynog-
lossus abbreviatus (Fujita et al, 1986)9 ¢4 A% f=9 A
U, C. joyneri (Choi et al, 1995)9] 433 4o #¢ Hnrt
As o},
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Fig. 1. Maturity with body size of the female red tongue sole,

Cynoglossus joyneri.
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Fig. 2. Monthly change of the gonadosomatic index (GSI) of
the female red tongue sole, Cynoglossus joyneri.

o] &3 (hemal spine) e FAHLZ HLZ Ho A=y
B2 9o Z&&o lEH oA Faloz AAHY YUY

(Fig. 3).
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e, d384 MA7 (initial vitellogenic stage) 2] FE A o) 4
T ¥ (egg stalk) o] EA=ATH (Fig. 40).

GEAMES ke dFFAE2 Y (group-synchronous)
ofle} (Fig. 4H).
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Gzt gaE g (Fig 4A).
II) Ctet8MEI} (Previtellogenic stage)
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HEAL A3 59714¢ Ve, ¢ 23 Holdloh o] &
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Fig. 3. External morphology and gonad (G) position of the
red tongue sole, Cynoglossus joyneri.

##8 4 YAk (Fig. 4B).

W) HatsdM JHA|Z7| (Initial vitellogenic stage)

o] A7)o] GEAMEES P AFFdHeH, 2 27E 3

8o~1zopmoli>it} ele A9 £7b TR, A

Fo] FEHAY. AELL TA7Ao] Ha A, MEY

011*1%:— A APER L¥o WFI S dF FFHUY
(Fig. 4C).

V) oshsdM M7 (Active vitellogenic stage)

GEAEEY A7e FF 200~250 umol AL, XA EF 9
drag s WAl e FRo] 7hEEtgt o] AVle F gAR uE F
Atk 27ldle AEAY BEES 48y IHEE] A,
gthe) B33 (yolk nucleus)ol FZHAY (Fig. 4D). F71d+
2% GaTEL 3 AVt FUHE defeln, AEZAN
T 3449 d3TEe #FEHAUTG (Fig 4E).

V) A%7| (Maturation stage)

drAEEe] HZAL o 300 mole, & EH XML
23 datdy 2ESA F F99 4F 4xdde dEAY
I ¥y daxEo] HFHe Ho Heje EAHAN, AT
Ao g TG dFFSo] AAsL AU (Fig. 4F).

V1) M2tX7| (Prehydrated stage)
gHe dRAEES A 400~500 ymoien, & wed
Ao vt E A MERL %l-"i'— daxg gREd 1
da7E2 YA ddch F2 AT ez AxA
2ol 2¢A AR (Fig. 4G).
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1) MZAJ[ (Growing stage)
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Fig. 4. Oocyte developmental stage of the red tongue sole, Cynoglossus joyneri. A: Oogonial stage(I). B: Section of previtellogenic
stage(IT) showing the homogeneous cytoplasm. C: Initial vitellogenic stage(III). Note the egg stalk(Es). D: Early active
vitellogenic stage(IVa). Note the yolk nucleus(Yn) and developed follicle layer(FI). E: Lately active vitellogenic stage(IVb).
Note the eosinophilic yolk globules(Eyg). F: Maturation stage(V). G: Prehydrated stage(VI). H: Section of ripe stage sho-
wing the group-synchronous development of oocytes. I: Section of after spawning showing the degenerating oocytes(Do), em-
pty follicle(Ef) and numerous hemocytes(Hc). N: nucleus, No: nucleolus, Og: oogonia, Op: ooplasm, Zr: zona radiata.
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Fig. 5. Monthly change in proportion of individuals with the
ovarian developmental stage of the red tongue sole,
Cynoglossus joyneri.
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e MAEY GazANdA s F2 48 A drHE ()sH
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4) 3|2 U FX|7| (Recovery and resting stage)

SUREH 2¥9 Alo]2 GSIE 286~0.68°1%th 3E7) A EY
GAERME FE W X9 dAFH) AFE FE B4
£9 =3l ¥t dEEHg o, Ay By Lo AA
ZHAMNE B 7o TEHAG (Fig 41). FA719 AxE
< 32 dYAX (19 dE8H-Y dRAX ()Bo) $4
e dazAAE Bad
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6. Ed

A% 281~308cme A E HFoR ZAE AT HAE
24 (absolute fecundity) & 2,197/190 28 A% gF AU T EF
(relative fecundity) = 180702 ZATH AT (Table 1),

Table 1. Fecundity of the red tongue sole, Cynoglossus joyneri

Total length Body weight  Absolute fecundity ~ Relative fecundity
(cm) g (per individual)  (per g body weight)
28.1 102.3 2,487 233
29.1 107.8 2,761 256
292 1187 2334 19.7
299 1253 1,748 14.0
29.9 126.1 2283 18.1
30.1 1429 1872 131
30.2 139.7 1,818 130
30.8 1269 2273 179
Mean 29.7 1237 2,197 180
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dutro g U go MAdle ofFo AdFre #4249
7hed F2 YW £29 e Porn olgd add 95ty
o]F9 AMe] w2 2#¥ e (seasonal spawning type)= E7
+&% (spring spawner), £3}A4+&3 (spring to summer spaw-
ner), FAAEE (autumn spawner) L EAAEE (winter spa-
wner) &2 T8 ¥t} (Shimizu and Hanyu, 1982; 1983).

2 A7olA FMe F 4BV cETRE 8UZE 2AY
Aoz Ade g AAFee FANTH L3

2 drodA z2AE FAMY Y] dAN%2 GSIY BT 57
3 F7he dA 24 BE W2 nRo] B @ 9 o
oA e AHE Ho FAMTY oF 718 Solea lascaris%
S. impar (Deniel et al,, 1989) L&l 1l Atherina boyeri (Tomasini
et al, 1996)% #A}3 Hel & H Pt

FMde] 43 2 A5 B3A Choi et al. (1995)& 1'd0]9]
a7le A% 490~133.0mm, 29 € 1280~167.0 mm, 3dolE
169.0~202.0 mm, 4'd01E 200.0~240.0 mme| ™, Ao Fg 5
AE Ha F7le 73 F 2008 FU A% 435mm2 B3
et metA olejdt Bust E A AHE vy s of A4l
418 A & £ Sle MUY dHTL 44 ojFe 2 wdd
t}.

ZAY die fX9 JEFe = EX71A 0], Limanda yoko-
hamae (Lee et al, 1985)%} FAFSHA UElth b4 Wz
€ whitefish, Caulolatilus princeps (Elorduy-Garay and Pamirez-
Luna, 1994) & 8% dRE9 HIZoFoA B & e AAY
A2 e dasgez FAHN o RoA YAHE
go] Fedt

FAg e GEAE Syl I (egg stalk) T Y
(yolk nucleus)ol = Ack ¢ #2743 Scorpaena mios-
toma (Lee et al, 1997)# &, Sebastes thompsoni (Lee et al.,
1998) 28 @44 #FY Anodonta (Beams and Sekhon,
1966)t A&7, Fulvia mutica (Chang and Lee, 1982) SolA|
Bag FHo] gled, ofFdM olg9 nATEY 7[5 UF
A ERou Anodontadl M WS GENEY AA4H BBREH
(exogenous vitellogenesis)? WA S #A7 9le Aoz 2ay
2t (Beams and Sekhon, 1966).

@33 (yolk nucleus) & “nuage” % “Balbiani body” 59
BAog BuHYed (Wallace and Selmen, 1981), 743 7k=kn],
Liopsetta obscura (Yamamoto, 1956), % ¢l, Lateolabrax japoni-
cus (Hayashi, 1972), o], Konosirus punctatus (Kim and Lee,
1984), BE2 Sebastes thompsoni (Lee et al., 1998) ol A ¢33y
& WAH BEA (endogenous vitellogenesis) ¥ F# e +
22 FZs50] AU Aeox Gy 28 AR ¢33
3 BAZ AL AoE A7

AEolFY GEAE LU Zo gt i Aol7t e
dl, Wallace and Selmen (1981)2 ©]& ¥AIL23d (synchro-
nous), T EALLEH (group-synchronous), B EAIEEY (asy-
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nchronous) & 2 7 &3}

Axdel dEAY ddekd e Ao daueA o @
A9 FEATE] FEHAGE o] td ¢FFAY AV ¢
BEAEe s dEAXE B2 % XNAS}ER Encrasicho-
Ima heteroloba (Wright, 1992) 59 W& AEAFAN & +

T 4EFAEe Yo &3l Ao WA

A F AE GEAYY $Ye dEA X dEX ol we
tha zolzt ded, YA BHAN LEZF A, Rudarius
ercodes (Lee and Hanyu, 1984)2] Z $ol= XA Z7} 22D
dgEdo) AlZE dEMYE 25 44X &4 (phagocytosis)
of o3le FEh

B Ao A FSolx XAT 2y BFEHo
Aztg 3P A7 o) YEAXAME YA o
53 - &5 Aol BEAHAT, d3FA o]d GEAXAA

=
pi4

=

e ret
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2 ot

FAY 4o MAsrFRAEE 629 7 U GRAE
9 LA dFFARgYoIn 27 437 FEHAEAN ¢
Wy datde] gasdd e 437 2~59), 457
(5~69), &% 2 A7 (6~8%) 23 & L FA7) (8~2
4z FEIEG AR 281~308cm MAFT HUE3FE 2197
AQden AF g3 ANESHFE 1807HGT
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