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Fecundity and Hatchability of Natural Stone Flounder Kareius bicoloratus from the West Coast of Korea
by Je-Cheon Jun, Hee-Woong Kang*, Byung-Gyun Kim, Ki-Ho Choi and Ki-Che Jo (West Sea Fisheries Research

Institute, NFRDI, Incheon 400-420, Korea)

ABSTRACT To establish a database for artificial seed production of stone flounder Kareius bicolo-
ratus, experiments were conducted to study the characteristics of spawning and fecundity of this
species. Broodstocks were captured in the area of Gyeokryeolbiyeoldo, Chungnam, Korea in October
2003 and induced to natural spawning. The broodstock consisted of 12 females (34.5~ 51.0 cm total
length and 540~ 2,200 g body weight) and 23 males (29.0 ~ 38.0 cm total length and 310~ 680 g body
weight). Gonad development began in December and proceeded in the direction of the tail; measure-
ments were made with the naked eye. The tank-held broodstock were reared for 3 months before
spawning, which continued for 77 days from January 9 to March 27, 2004. Daylength during the
spawning was recorded at the yearly shortest of 9.8 ~12.1 hours and the water temperature was
maintained at 8.4~ 12.2°C. The total fecundity was 19,844,000 individuals, among which 15,433,000
individuals (77.8%) were produced during the mid-spawning period. The average bloating rate, egg-
fertilization rate and hatching rate of the total number spawned reached 50.4%, 58.5% and 55.6%,
respectively, and 93.8% of the hatched fry appeared normal. The number of total eggs in absolute
fecundity per total length was proportional to both lengths, as was the number of total eggs in relative
fecundity per total length. The number of total eggs in absolute fecundity per body weight was pro-
portional to body weight as was the number in relative fecundity per body weight except that the
number in relative fecundity per gram decreased after a peak in increased body weight at a certain
point.
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mEbA] B A= At A9 Az FAHALE AN
e Bxog A ERAE AWSzedA] SAAHS
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Table 1. Tota length and body weight of wild stone flounder, Kareius biocoloratus for induction of natural spawning

Date Sex No. of adult fish ~ Total length (cm) (Mean+ SD) Body weight (g) (Mean+ SD) Condition factor (Mean+ SD)
2003 Oct Female 12 34.5~51.0(41.8+5.3) 540.0~2,200.0(1,270+120.2) 126+14
" Male 23 29.0~38.0(32.0+4.2) 310.0~680.0(465.0+ 96.6) 13.9+1.3
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Fig. 1. Changes in photoperiod, water temperature and salinity during
the spawning period of the stone flounder, Kareius bicoloratus from
Oct. 2003 to May 2004.
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sz zAEdY. L% £ 19,844,0007 = Ak2}7) 7kl
2 Alebeke Abgbzs|e) 2,037,0007) (10.3%), AFekE7)
o] 15,433,0007) (77.8%)= 7} wokal, AlEE7|o=
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+0.02mme] it} A=A 7| 2 s R Algkx7] 1.20+
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Abgh ?711@} vl A el (Table 2, Fig. 2). 14
2ol gt A5 AR|ZF F4¢F 18.2~81.6% (HH 585
+4.6%)0]¢l.om, Aletz7] 54.3~77.8% (FF 70.0+5.0%),
AberZ7] 19.8~81.6% (HF 62.7+5.6%), AH=tE7] 0.0~

Table 2. Spawning, fertilization and hatching proceed during spawning season of stone flounder, Kareius biocoloratus

Spawning period  No. of spawned Floating eggs Fertilized eggs Hatched larvae Rr’gtre rr?ef\l
3
(days) gos(*x10)  Number(x10% Rate(%) Number(x10% Rate(%) Number(x10°) Rate(%) larvae(%)
Jan. 9~ Jan. 24(16) 2,037 1,082 532410 757 70.0+5.0 497 656450 929432
Jan. 25~ Feb. 26 (33) 15,433 8,041 521+5.1 5,042 62.7+56 2,748 545+63 940435
Feb. 27~ Mar. 27 (28) 2,374 872 36.7+87 44 50425 2 35+17 78.0+4.1
Total 19,844 9,995 50.4+5.9 5,843 58.5+4.6 3,247 556+4.6 938436
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16.2% (7 5.0+25%)=2 Alete npx]= Albs7)e) 7}
A vebgto (Table 2, Fig. 2). 4= é
9.4~78.8% (H T 55.6-+4.6%)0]%]. o, Atetz7)
7)ol 7zt7t 65.6+5.0%, 54.5+6.3%= oFs3t whw Alek
7ol = 3.5+ 1L.7%= * %393t} (Table 2, Fig. 2). 53} #}o]
o] AAEH g Algtxr|e} AbgtET|o Zb7h 92.9+3.2%,
94.0+3.5%=2 ksl eon, AlelEr)e| 323} 78.0+
41%=2 Arrz7)e} AbEE7)el Ble] dha wHA el
(Table 2, Fig. 2).
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Fig. 2. Changesin the number of spawned eggs, fertilization rate and
hatching rate during the spawning period of the stone flounder, Kareius
bicoloratusin 2004.
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(R°=0.914)4] o= elyr}(Fig. 3). =3t & =zh4=(F)<}
A ZE=(BW)Ze] A= F=3.0249BW°%Y (R2=0.9382), A

4= (F)e A3 (BW)ZHe] A= F=3.3993BWO#
(R*=0.9056)9] 2] = epgel(Fig. 4). A3 = 7A 3 2
4 A%=7)9) AR 27.0~300cme] NAZES = x
429} AZ&er4r) zhzk 698,000, 378,0007) (54.00%) 0] %l
o, Zo <A zvc} 50.1~55.0cme] A 252 =
Zgo) Ak 7h7b 5398,0007Y, 2,801,00071 ©) 3i T}
(Table 2). whehA] 7HxﬂDL Ao 23hps A e] AR we)
3 ZaSel At ke ASE Byvh Al

£ A E34(em )= #a AE7)A1 9l 27.0~30.0cm
9] AELS = =24 25,1007)/cm, A <4 13 6007H/cm
o9l o, H ) A< 50.1~55.0cme] NA 5L = =
k4= 103,10070/cm, A<k4 53,5007)/cm=zA] KA o] =
NE4E F 3 IV oz Vel (Table 3).
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Fig. 3. Relationship between tota length (cm) and fecundity of the
stone flounder, Kareius bicoloratus.

Table 3. Compositions of absolute and relative fecundities with total length in female stone flounder, Kareius bicoloratus

Absolute fecundity (+ SD)

Relative fecundity (per cm) (% SD)

Total length (cm) Number

(YCG) Total eggs(x 10%)

Mature eggs ( x 10°%)

Total eggs( x 10%) Mature eggs( x 10°%)

27.0~30.0(11) 2 632~ 763 (698 + 93)

30.1~35.0(11) 4 889~ 1,324 (1,074+193)

35.1~40.0(1V) 4 1,329~ 1,649 (1,469 + 136)

40.1~45.0(V) 5 1,725~ 3,987 (2,722 + 866)

45.1~50.0(V1) 4 3,251~ 4,835 (4,072+699) 2,010~ 2,710 (2,461 308)

50.1~55.0(VII) 3

324~ 431 (378+76)
641~ 982 (816+ 149)
925~ 986 (964 + 27)
997~ 2,189 (1,485 + 585)

4,356~5,962(5,398+903) 2,676~ 2,932(2,801+128)

23.4~26.8(25.1+2.4) 12.0~15.1(13.6+2.2)
28.2~384(33.0+43)  20.3~285(25.1+35)
35.5~45.8(40.6+4.3) 26.1~ 27.4(26.6+0.6)
421~88.6(638+17.6)  24.8~48.6(34.7+12.4)
70.7~98.7(84.7+137)  40.2~55.7(51.4+7.5)
83.8~1152(103.1+169) 515~54.8(53.5+18)

*Y CG means year class group. I, 2-yr; Il1, 3-yr; IV, 4-yr; V, 5-yr; VI, 6-yr; VII; 7-yr
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Table 4. Compositions of absolute and relative fecundities with body weight in female stone flounder, Kareius bicoloratus

) Absolute fecundity (+ SD) Relative fecundity (per g) (£ SD)
Body weight(g)  Number

Total eggs( % 10%) Mature eggs( x 10%) Total eggs(x 10%)  Mature eggs( x 10%)
240~ 500 6 632~ 1,324 (948.5+248.5) 324~982(670.0+ 256.5) 22~31(26+04) 15~23(1.8+0.3)
501~ 800 6 1,329~ 2,302 (1,650.3+ 351.6) 925~ 1,065 (986.0+46.1) 21~31(26+04) 13~19(1.6%+0.2)
801~ 1,100 3 2,468~ 3,987(3,194.7+761.6) 1,120~2,189(1,788.3+582.6) 27~4.0(3.3+0.6) 1.2~22(1.84+0.5)

1,101~ 1,400 1 3,251 2,563 2.7 21

1,401~ 1,700 1 4,423 2,559 31 18
1,701~ 2,000 3 3,777~5,876(4,829.3+1,049.5) 2,010~2,795(2,505+ 430.8) 19~29(25+05) 1.0~1.4(1.3%+0.2)
2,001~ 2,200 2 4,356~5,962 (5,159+ 1,135.6) 2,676~ 2,932(2,804+181.0) 21~29(25+05 1.3~14(14+0.1)

8,000 -

® Number of total eggs
O Number of mature eggs

F=3.0249W0%Y7
R?=0.9382

Fecundity ( x 10%)

4,000 -
2,000 [
F’=3.3993W/0-8887
R?=0.9056
O 1 1 1 1 1
0 500 1,000 1,500 2,000 2,500
Body weight(g)

Fig. 4. Relationship between body weight (g) and fecundity of the
stone flounder, Kareius bicoloratus.

24~ 948,5007), 4424 670,0007) o] 9} 2=, 801~ 1,1009
o] AT F E34 3,194,70078, A <k4= 1,788,3007H
o]glt}. 1,701~2,00099] MAEL = =34 4,829,30071,
A<ak4~ 2,505,0007) o] gic} (Table 4). A= 1,200g714] =
g F7tel wet Ao zzbao] As3rt FobsA Al
% 1,2009 o]t M Av)zeh4e] Al%ekeE 2,500,000
N Azz dAA ek (Fig. 4). A5 (9 el o
A 34 240~5009°] WA &S & E3H 2,6007)/g,
A& 1,80070/gel sl er, 801~1,100g2] NAES &
x=4 3,30070/g, A %24 1,80070/ge] ¢l 1,701~
2,000g2] NAS=S = x4 2,50070/g, <54 1,30070/
gelitt (Table 4). Al gl whe A z3t4 AFo] S713
of wel Frtetalar, AdEdeE AFe] 7Kl wet
ke 73 Btk (Tabled). E7ixtv]e] =g A4
ZAL 247} 27.0~30.0cm, 4417} 35.1~40.0cm, 647}
45.1~50.0cme]giom, 2~ 7A7kA] A3 (AAh) o] Z71gel
wet Azl Adzdaes S A%ge 2o
(Table 3).

]
gk

7ol s o, A% 5ol WKl ¢
5 | 22 F=e] sl sfjAke]
o A AlRtellE o] 7P Fod qFE gt (Lee
and Hanyu, 1984; 5 H, 1974). $-2]u}e} AMsjtell ] &7}
2] AR RYE~19E2A] o]uf 522 8~12°Ce]
o, 42 75 119~29 2 3o wel gazte] zlel&
Holx gl o] s Yol w2 52 Aolof] &3t Hlo=
AzZbEoh & AFelA 7k Apd Al A 9] AlREA] 7]
o} w]S=3E A7)l Algle] A|ztE|e] 3Y@7IA] Abgto] A7)
Z AgEE 23S e e o) AW AR S
AdA AbRE71e] s 3} v]3k 84~108°C2 7]
ate] Fo ot ARSAE 7L AFd A e o EEl A A e
I Agro] AdEHHA vehd ditoz AdE FFelF
o] A3 (spawning forms)2 o Fol| wel wefsht =7
AP oz vE 4 e, AR AR Fol 137 A
ke 3, A ARYY] Sl o2 AR 8, T
ARE 54 AR7IE 7R g3 A% ARk 3oz
ddjell MAsE oz TR (R M4, 1989, <L,
1995), o] F E7HAH| = F WA ol &3} o] Felth

E7FA0] 9] zpdAlElel] #eE AT FEE T th3]
of AA Abgte] 7bedt Aoz My (&, 1976)% vt 9l
o} AAAL ofn]E AldjelA] £X], AFSEle] ApdAREHS
fr=3t Ry oot B AARS o2 A A At
ool FF7lel o] B Ql ofeks el W FAARE
Z<ql x|, Paralichthys olivaceus?} =&, Oplegnathus fas-
ciatus(Z 3} 3], 1991; A % 1998; 3} %, 1999h) S-3+= o}
27 2ol ok wol Wt w3t ErA]E AR
Foll oM = 2of, o] 5o 43 A I 2
e BB 2ol AlRt7)el of2] Wl ZA Algle] o] Fe]
Hom, & AFoAEs g AkE7]of 203] o] Alsksl:= o
3] Altg oz EIF o] gt AL ZEA | Frel A F
Al Akgte]Z<ql W7}x}w), Verasper variegatus(7) 5, 1998),
Z7}A}4a], Microstomus achne(, 2002), 18] 22 F = v|f}



244 HHH - L3S - UER - 37T - F7IH

o] £38}= x#n], Hexagrammos agrammus (& 2+ 71, 1994),
sed4=o] Pleurogrammus azonus (Ivankov, 1976), | x#jn],
Hexagrammos otakii (7} %, 2004) SolM = Yelts gle
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£ "X} (Springate et al., 1985; Eskelinen, 1989). 2 o+
N E7A]7F Ao A Ak Algte] 715k B ool H]

o

3k

S e SHE W Bahaol YR AU AAE T
Yokl AMALE 2 ) AE710) PN AE2 A5t

THAR Melrk WE Ahdeh A% e e ¥
Hola & Atz AR EobAe] SR Hahe
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o] Fell whel Hpazhe] Apelzt Qluh B AFelA E7A
AbebE7)o] e 1.17+0.02mme Alzkzr) 9} AleEr)
o] 7t oz IAL =77} A dehdor 44
F, 23 = g2 A7) nd gFssgch Aleke Ea)
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