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Maturation and Spawning of the Female Tongue Sole,
Cynoglossus semilaevis in the West Coast of Korea
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ABSTRACT : Reproductive biology (maturation and spawning) of the female tongue sole Cynoglssus semilaevis were

examined in 154 specimens caught from the west coast of Korea (between February and November 2010). Monthly changes

of gonadosomatic index (GSI) and condition factor (CF) were peaked in September. Hepatosomatic index (HSI) showed

a negative correlation with those of the GSI. Ovaries were classified into six stages based on the development of advanced

oocyte and histological characteristics: virgin/immature, early developing, developing, late developing, ripe/spawning and

spent/regressing stage. The relationship between fecundity (F) and total length (TL) of the fish was expressed as
F=251.43TL""*, and body weight (BW) was expressed as F=1130.4BW —880848. Biological minimum size of female was

46.87 cm (TL).

Key words : Cynoglossus semilaevis, Gonadosomatic index, Condition factor, Fecundity, Maturity

2 & g A4 2% A4 (gonadosomatic index, GSI)2] E7+ W3l= 2¥ol M 7TE7IAE ofF W S Hon)
8YNH A2 A7t F438] dEstr] Alaete] 99l HugS YeRIT) o] % 10275 HA} Yol 11900 thA] vrol
A= 78S Atk B9 S (condition factor, CF)2] €7F W3l T 9ol H kS K th 7+ A S (hepatosomatic index,
HSI<] 47¢ ‘?‘ii}t 69l HUFS Bl & 790 F43] Yobd HAES B F 94RE FUsr] Alete 1149
g TEstath dadegd vAds72~7E), 27 457178 ), 457189), $7] A%71(8E ©), g - At
71(9~109), & - FA71(119) 69AZ FESAh gl ZaAFE A A3, & L3S (fecundity, F)F A%

(total length, TL)#9] #AE F=25143TL""*(*=0.4027)0191om, & £
F=1130.4BW—880848("=0.677)Z }eFstTh. whe] 2] 50%7F A

M 2
Bl Cynoglossus semilaevis= 7}AH)E(Pleuronectiformes)
A ZH Cynoglossidae)dl] &aH= A A o] F2 JubA o

2 A%l AF wee] A4 9AY, FEl R T

TEAAA: B, BARAA 7B 7S AR 216 FY
FakasH) AR AT L, ($) 619-705, () 051-720-2431, (H) 051-

720-2439, E-mail: limhk@nfrdi.go.kr

2 9} A ?(body weight, BW)#9] A=
&3l A7 46.87 cm® 2AFE AT

8 Soj7k 7150l A ME A4 gt T3
e At AR, AAFol & Hol= e 44 o F
Z vtgo] E= o] Fo)xl -2yt Aajel daf AF &
2 BTN Ba) o] o] 2= s o] BEITHI
2002). B = #4E A 5 ARGl Mgt 01%2
Y& dEA LA 7§, 199%), IAUHFS ofF T 7
tfaEo 7 Ao whal N EAZTZE 0 T A 3 Taklfugu

obscurus3 7o)l AP AOZ e {83 Fo|t}

4,4

o[ﬂ



88 A8% - Akt - 4

ghfl = 2000 ) 2RHA] A XA o7 $HFCE 3
At 3 B2 gol AAg=y ek Tv FE I =
Holdoll et Apdek hash Atz 44 5 7HHAL
Aol ofst Aty 33 9 dAte A So UL R AJargol
et dAle Aebdh ARGt YF7L o] G
Ae AAoltt. oz et YAEZ s 2009 dHALA
F 3 AA AU FE 1,430E0] AAFEUA R, o] T dh
7F A B HlE2 10% W A2 o9 HAth(E
A% AQALEA, 2010). o= ZFAU S o F T 7HF
BAAA 7HA7F 2 AFLZ(H T, 1996), THAAME A
7bA 0] Eof tEAA] FU £8 FE FT 4 foFER
A3t AA A sraIrt F AFCE 37t Zhuang et al.,
2005). HHt = A A Eke] F2ek e AR FA
TOR FTHEFH AN P s AsAT AAA M A
St AAF71¢) o] 5 Aufsts HAAESHY 82159 +Hl
AgjElofof o] & &-&-3 AHdFA] o] 7hs3ltH el &, 2000).

B E oo E A4 AHE dFe FHdA AFst
o, @] 79 AE (3, 1995a), o1& A} HolAE(H,
1995b) 59 712AF7} 9 Holth FFoA & vt ol 4
H3H(Ma et al., 2006)°] 3+ B 7k AAth FM I o) 7
o] Ao HelMeE EMH C abbreviatus® d2rAEHFE
(Fujita et al., 1986), ZA ] C. joyneri®l 3%, A& 2 A4
F71(A %, 1995¢; ©] 5, 2000), HAH C. robustus®) %34
3} AFeK(Baeck & Kim, 2004)9] 4% H7t 3ith

2 A7 F4E A v g0 WA FAE S 7
sto] WA FRES o 7|ZARE AFstaat AAx
%2295 gonadosomatic index, GSI), 7=#A]47(hepatosomatic
index, HSI), B] Y% (condition factor, CF), W4 g ¥t

2= 2~ [e) =]
T 5 HsE T2 AR

> kol

o\

HU
0

e

e

Foll AFEE Aol 2010 29 HE 119704 Azt
G5 20Nt AEF Aol A v g 134 A s ¢A Hh)
Z 1540A 5 At thE A A 49.140.6 cm, Hd AT
707.9425.5 g).

AFE e A3 AFE 247 0.1em, 0.1 g F917t
A ZA43AL, -3t ARNZHE wol W AihE 9

e 2 YRS #23 T 0.01 g7HA SA 8T A

N

Q- 9y - £4Y - s PRERE

7NE AR F457] ko] AR GSIE (BAAF
FAFT)<1009] 202 AR, ALk e B AR
719 Aol tsk gl vl &S 9] 918k HSIE (3H
FAF)<1008] 202 AT E3 CF ALt (A
Z/A74)x1,0009] Ao A kst

A2 e 2ATA HFS SJste] AF S YA R E
Bouin & 24A17F 34 ste] st d A oJsf 5~8
im FAE A&HAHS HE S Hansen's hematoxylin
I 0.5% eosin®. 2 ©o]F GAste] 8] 7 (Axioskop 2
plus; Carl Zeiss, Jena, Germany) 2. 2 #zZ3}oich #|2Hd
%7 &elo|Ex AR A A= (AxioVision Rel., ver. 4.6)
& ol &8t AAM xS FE o} A7) T& FFsY S5
Atk AAF7]1E Lim et al.(2010)01 4 AFE 3 W o) wha}
nA&7), 7] 571, s, 371 AE7), g4 - AR,
3& - FA7)19 6HARE FEEA

E 9] AL 350 um 0]/ ] ¢E2 Bagenal I Braum
(1987)9] FoFHs AHSate AFstdon, FASEE
A&A17191 20101 8Ll 4] skete] FEE & 20109 10Y
7 AR E NAES] AL ZAHAZES dvstelA ¢
4E ZALEt] Aol o] 2 F kgl Fdsls 2718 A
shatk. wh) A2 50% o) del A&ate] WA o] fhef s}
T A7NE AETH HLFASE 50%) I712 BF 5

AGAAZHEE dojZ 7S meantS.EE LER AT

2 _TI_I.
sl o] 93 FEE @ AOR 27 A4 A
Qo PPOE $20 1 B 8UVH FAZF FAF
BF $Fo] 227] A4ste] WYPel tet meZox 7
A AEATkFig. 1). st} ww Bye) 322 98
FHOR YAVt AT el 2§ o) 2R 2

Fig. 1. Extemal ovary shape of Cynoglossus semilaevis.
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Fig. 2. Monthly changes of water temperature and day length
in the sampling area, gonadosomatic index, hepatosomatic
index and condition factor of Cynoglossus semilaevis
female from February to November, 2010.
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HFg. 3. Photographs of histologically observed ovary section and
different maturity stages of Cynoglossus semilaevis female.
(a) stage 1 (virgin/immature); (b) stage Il (early deve-
loping); (c) stage Il (developing); (d) stage IV (late
developing); (e) stage V (ripe/spawning); (f) stage VI
(spent/regressing). pn: peri-nucleolus, yv: yolk vesicle,
ao: atretic oocyte. scale bar 200 pm.
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Fig. 4. Relationship between total length (cm) and fecundity of
Cynoglossus semilaevis.
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Fig. 5. Relationship between body weight (g) and fecundity of
Cynoglossus semilaevis.

Table 1. Composition of total absolute and relative fecundities
with total length in Cynoglossus semilaevis female

Total Number Absolute fecundity Relative fecundity
length (cm) (+SE) (per cm)(+SE)
4,081~2 ~
46.0~50.0 9 34,081~279,552 718~5,824
(132,458+24,595) (2,752+511)
99,892 ~405,856 1,867~7,643
50.1~54.0 11
> (224,195:28,740) (4,280+£541)
541~58.0 1 60,652~1,366,038 1,111~24,437
(342,597+106,995)  (6,167+1,913)
26,638~ ~
58.1~62.0 7 326,638~2,108,240 5,381~34,003
(777,524+231,921)  (12,794+3,713)
2 ~ ~
62.1~66.0 6 57,868 ~2,287,656 4,106~36,312
(1,347,380+286,688)  (21,220+4,550)
2,487~4,441,4 11,507 ~66,191
66.1~700 4 oAT-AAILAST o 11507766,19

(2,014,835+822,890)  (29,794+12,329)
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Table 2. Composition of absolute and relative fecundities with
body weight in Cynoglossus semilaevis female

Body Absolute fecundity Relative fecundity
. Number
weight (g) (£SE) (per g)(*SE)
68,952~2 2 127~36
540~800 9 ,952~279,55 7~363
(152,191422,561) (207+27)
34,081 ~445,514 35~442
801~1,100 19
(217,186+25,088) (223425)
11011400 3 326,638 ~514,344 243~383
(401,882+57,292) (315:40)
199,888 ~1,366,038 141~81
1,401~1,700 5 %, ,366,03 3
(581,2224213,301) (375+124)
43,132~2,287,656 319~1,08
1,701~2,100 4 543,13 ,287,65 0~1,089
(1,156,942::386,300) (609:167)
782,487~2,108,240 346~981
2,101~2,400 6
(1,477,564+184,040) (669+88)
1,470,528 ~4,441,4 578 ~1,550
2,401~2,900 2 A70,5 A41,437 7 35
(2,955,983+1,485,455)  (1,064:486)
100 L 4 @ L_an
®
e
< 75
E
E
©
= 5 46.87 cm
=
o
O
25
0
20 40 60 80

Total length (cm)

Fig. 6. Relation between total length and group maturity of
Gynoglossus semilaevis female in the West Coast of Korea.
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