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Maturity and Spawning of Korean Flounder Glyptocephalus stelleri (Schmidt) in the East Sea of Korea by
Hyung Kee Cha, Hyeok Chan Kwon?, Sung Il Lee*, Jae Hyeong Yang, Dae Soo Chang? and Young Yull Chun
(Fisheries Resources Division, East Sea Fisheries Research Institute, NFRDI, Gangneung 210-861, Korea; 'Department of
Fisheries Physics, Pukyong National University, Busan 608-737, Korea; 2Fisheries Resources Research Division, National
Fisheries Research & Development Institute, Busan 619-705, Korea)

ABSTRACT The maturity and spawning of Korean flounder Glyptocephalus stelleri were investigat-
ed using samples randomly collected in the East Sea of Korea from May 2005 to September 2008.
Gonadosomatic index began to increase in December and reached a maximum between March and
May. After spawning it began to decrease from June. The spawning period was March to June, and the
main spawning period was April to May. Annual reproductive cycles of this species can be divided into
four successive stages; immature stage (July~ November), maturing stage (December~ February),
mature stage (March~ April) and spent stage (May ~ June). The fecundity ranged from 15,146 eggs at
24.1 cm (TL) to 101,491 eggs at 38.1 cm (TL). The relationship between total length (TL) and fecundity (F)
can be expressed as F=0.0004TL3%*° (R2=0.663), with F increasing with TL. The TL at 50% group ma-
turity (TLsqe,) was estimated to be 25.6 cm.
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Fig. 1. Sampling area of Glyptocephalus stelleri caught by the eastern
sea danish seinein the East Sea of Korea.
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Fig. 2. Size frequency distribution of total length of Glyptocephalus

stelleri in the East Sea of Korea.
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Table 1. Monthly size distributions(TL, cm) of Glyptocephalus stel-
leri in the East Sea of Korea, May 2005~ September 2008

Female Male
Range Mean n Range Mean n

May 142~355 230 225 149~241 192 &
Jun. 11.2~313 212 332 92~276 196 320
Jul.  119~273 194 453 97~252 188 356
Aug. 11.3~273 202 318 10.7~268 188 388

Year Month

2005 ooy 110~270 184 480 122~235 17.4 580
Oct. 112~292 187 585 9.8~240 165 401
Nov. 124~256 189 458 9.2~256 182 460
Dec. 149-~308 221 357 156~267 203 215
Jn. 112~304 206 373 97~261 174 238
Feb. 132~3L4 211 278 113~276 186 435
Ma. 143~321 203 536 123~255 184 259
Apr. 148~324 211 333 124~283 191 339
May 194~361 245 256 106~285 224 73
soop AN 117~293 204 256 78~268 193 268
M. 156~274 208 297 87~267 198 360
Aug. 143~290 195 480 80~251 196 435
Sep. 138~259 204 341 90~252 199 367
Oct. 17.1~345 228 124 168~283 219 113
Nov. 131~208 206 438 127~263 183 262
Dec. 148~307 222 302 125~278 194 302
Jan. 146-307 214 393 146~263 188 154
Feb. 08~380 222 331 93-~295 187 289
Ma. 144~326 215 220 88~27.8 188 407
Apr. 138~335 216 333 136~267 1904 387
May 195~312 242 160 159~260 226 313
oy n 105-331 235 231 141~262 198 156

Jdul.  11.8~294 214 312 116~287 204 316
Aug. 95~30.7 215 213 86~303 196 435
Sep. 135~291 208 299 93~266 202 331
Oct. 165~298 223 124 16.3~272 215 250
Nov. 16.3~29.3 212 209 10.2~28.7 213 366
Dec. 16.0~324 236 211 120~29.2 198 360

Jan. 11.2~305 229 246 13.0~283 19.7 307
Feb. 16.4~320 241 209 124~289 204 305
Mar. 16.6~333 244 236 165~30.2 219 223
Apr. 13.7~355 238 328 118~275 188 481
2008 May 13.2~38.1 236 848 124~294 209 196
Jun. 125~316 215 476 11.3~293 194 571
Jul.  155~322 220 625 145~281 204 418
Aug. 136~31.8 211 592 11.8~293 20.1 387
Sep. 134~353 209 667 12.7~30.3 198 347
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Fig. 3. Monthly changes in maturity
stages of female Glyptocephalus stel-
leri in the East Sea of Korea.

Fig. 4. Monthly changes in gonado-
somatic index of Glyptocephalus stel-
leri in the East Sea of Korea.
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Fig. 5. Histologica changes of ovary in female Glyptocephalus stelleri. A: C, chromatin stage and PN, peri-nucleolus stage; B: yolk vesicle stage;
C: primary yolk granule stage; D: secondary yolk granule stage; E: tertiary yolk granule stage; F: migratory nucleus stage; G: mature stage; H:
post-ovulatory follicle stage (n, nucleus; yg, yolk globule; od, oil droplet). Scale bar=100um.

238} Zxo] Yojytt}(Fig. 5C, D, E). o]F A& d5e] A T2 oS F33 3 (Fig. 56).
A dEree 743 Hu 9 FEFo 53 _
EEIRS % {1‘ 3 FHa 9> FEFOR o]Fd (4) $07] (spent stage)
+ Aeo] #E= T (Fig. 5F). Apehe nlz o N _
FehS mhRl kA el AHESE wukE > A
(3) $+%7] (mature stage) Ae] Fox &AL o] F3 U olE2 AAlE] dt

G FAe) ke A AR AWl 3 W 28T 2 Az 33} defibua st &
#aete] AEAR AL A FAAE AAT Uik FEEh QR AN E AzE FAAEI} AR5 9]

5]
Qo] 7% 900~ 1200ume] ajel, AEA WA = Aol WRHA (Fig. SH).
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Fig. 6. Histological changes of testis in male Glyptocephalus stelleri. A: recovery period; B: spermatocyte proliferation period; C: spermiogene-
sis period; D: functional maturation period (SG, spermatogonia; SC, spermatocyte; ST, spermatid; SZ, spermatozoa). Scale bar=50 um.

7] (immature stage), %7 (maturing stage), ¢+<-7] (mature
stage), $7-%17] (spent stage) o] 4xHA| 2 7281971, 1] %79
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A2 Abm) Bz A A M) & (spermatogonia) So] T 9]
o} (Fig. 6A). 7~9oll = AYA 22 B9 FAloz AUA
ZE2 o]Felxl ;g3 A=A (spermatocyte) 7t =
Sioh(Fig. 6B). 10~1146] A ¥ MA S ARAEE0]
B3] st AuAlEe] 233} A4 = (spermatid) ]
Z3Ee] HAFR(Fig. 6C). 12~19ell= Aa elA
AAHE7} D FAske] A} (spermatozoa) S 343 sHaL, A
A W= Fgse] W dele a8 A5 AE
2 AHA Adx Aol IEF A (Fig. 6D).
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Fig. 7. Monthly changes in egg diameter of Glyptocephalus stelleri
in the East Sea of Korea.

Table 2. Absolute and relative fecundities according to total length
of Glyptocephalus stelleri in the East Sea of Korea

Absolute fecundity Relative fecundity
T°t"z" 'e)”gth (eggs) (eggs/cm) n
cm
Range Mean Range Mean

20.0~249 15146~38,123 25,737 683~1588 1,085 16
25.0~29.9 17,204~78,434 40,491 1,047~2,650 1,450 37
30.0~349 41,332~100,202 69,487 1,364~2973 2,195 20
35.0~39.9 101,491 101,491 2,664 2664 1

7} (TL 38.1cm)Z Al 5= it (Table 2). AAH(TL)Z =344
(F)e}e] A2 F=0.0004TL3*? (R?=0.663) ] (Fig. 8),
AAro] AASE A 9 A ExH4rt Tl ASFE

el i} (Table 2).

AA7}F Gl = *&%oﬂ z&ois}t Ao ZhEsled 3*7H
Aol &S F3lv(Fig. 9). A% 20cm o] sl M= A
&3 MA7E E8EA eokar, 3lom o)AM= A A7}
A&st Aoz AYEgo et AFE s &3
v &S logistic Aol HEA171 A3}, 7|72 b0] H9]
50% A3 <A A2 AA 25.6cma LebgT
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Fig. 8. Relationship between total length and fecundity of Glyptoce-
phalus stelleri in the East Sea of Korea.
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Fig. 9. Relationship between total length and group maturity of
female Glyptocephalus stelleri in the East Sea of Korea.
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A}, 54}, 333pp.
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oAbzl 2005h. 20043 HIEFE A o] QA RAL B
A, ] GAHA F AR 71, 2: 1-266.
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