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Maturity and Spawning of Black Edged Sculpin,
Gymnocanthus herzensteini in the East Sea
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We investigated the maturity and spawning of black edged sculpin, Gymnocanthus herzen-
steini caught by gillnet in the East Sea from March 2003 to February, 2004. We analyzed
monthly changes in maturity stages, gonadosomatic index (GSI), gonad weight (GW), egg
diameter, fecundity, total length at 50% group maturity and sex ratio. The spawning period
was December to February. The fecundity ranged form 8,814 eggs at 14.7 cm (TL) to 25,560
eggs at 24.4 cm (TL). The relationship between total length (TL) and fecundity (F) was F=
285.11TL%2 (R?=0.571) and fecundity increased with total length. The total length at 50%
group maturity was estimated to be 15.25 cm. The sex ratio was 60 for female and 40 for male,
where the female population was seen to be slightly predominant. For sex ratio by length class,
male was a little predominant in small size, but female was 90% more than 24 cm.
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Fig. 1. Sampling area of G. herzensteini in the East Sea.

SN 7HAREe AR ApA| el e
*‘MW—E £l ¥ A *M@W ﬂﬁ% 7
o g Aot 2 =22 g
A A7EA A, AHE P 23S 5E 24
of A%t Aldtel] A3 A 7= =
A} gt

=
o

2 7ol AReE HT3H Alss 20039 39UH
20044 49744 Falt AUE P A ol
ekl A fATeIel ol o= A ¥z =
Zatod 4 A5 sk} (Fig. 1),

AR A8 oA AL A& 0.1 cm7HA], AF Y
AN EFFE 01971 SRS AR e) AN L
o] WA & kol ] flste] QA Z7], Az, 3o
), 99 27 §& 71Fon sl %ok HAe)
gon, &A= u]4 (immature), % (developing),
214 (mature), H}EFE (spawning), BFEEE (spent)] 57
Fo2 FEste] wjd &IBA s ARk FHE
Qste] AJA A AlE = X4 (gonadosomatic index, GSI)

Fatel 9 wste As

il

o El ¢

i

GW 3

1714 GW+=
@ FFHelt

AR A o (0, £FH) 0, BWE AF

EMol . ekx|s

o

=_=
oo

e dws = Aghe] Gilson's
solutionel] 2~3Y =Fo] TAAA F& B T 17)

A 2 5094 sl

3 AFE37] (Nicon, V-16B)Z
te] A SAsH 22 (e A2 A
£ 2~349] F5 o] el diste] FH (Bagenal

and Brown, 1978) 0.2 2] (2)E Al-&-3}m] FA sl

4w
ﬂo‘_t‘
&
%
L
S
¢

=
=

tic 3|7 4& A4 —Zv—/‘é%‘ﬂ]%% Faw 1 Age
-

AHgstel ZA% AYE sk
1
i 14e (BbTL) @)
q71A P iAAA T ] S E (%) TLE iA

AT ] AR 28] 3, by, by Aol

Hwtes AR7E 7P - e s A6 $)se] wiut
EX$E 2AFSFS L™, Fulton's condition factor (Zhang,
1991)F ARg-3te] MIRt=A| 45 AAbstsiet.

BW
F=—
TL

x 10°

7M., BWE A F(FFF

epae.

o] & 017‘4]9] o) o7t g 718l ® o] W&
28] A7)} 12~180)] veElon 39 o]&
°ﬂf L+7} HaEw EFpEeizbe 3 e dES
7HAH FEEe] gl dF wEE HF] 25 dEe] of



Soliet o] Y5 A 103

100

o]
o

[e2]
o

N
o

Percentage (%)

N
(=]

o

Mar.IMay [Jun.| Jul. [Aug.| Sep.| Oct. | Nov.
2003 2004

O Immature O Developing OMature ESpawning !Spent|

Fig. 2. Monthly changes of maturity stages for samples
over 15cm in total length of female G. herzens-
tenimi.
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Fig. 3. Monthly changes of gonadosomatic index for
samples over 15 cm in total length of female G.
herzenstenimi. Circles indicate mean and vertical
lines Indicate for maximum and minimum values.
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Fig. 4. Monthly changes of gonad weight for female and
male G. herzenstenimi, in the East Sea.
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Fig. 5. Monthly changes of condition factor for samples
over 15cm in total length of female G. herzensten-
imi. Squares indicate mean and vertical lines indi-
cate maximum and minimum value.

*14%}04 129 HAAE 2ot 2908 2 g
A gl et grastedt (Fig 4). 27 1190
% $o @E oA 3UAR AS e 420l o
Ag & 4 9lsleh

}A o] vlut=e] YWl Fig. 59} o] 1€ o
A5 Bo|vpr} 24, 3¢ "otk 449 o] F 12YU7}A]
T W3t gl Aoz vehdt

5. 739 4w}

2003 3YRE 20044 29e] AA FAE 681



104 7]y - @A E - oMY
100 Apr.
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
01 03 05 07 09 11 13 15 1.7 19
100 May
50
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
01 03 05 07 09 11 13 15 1.7 19
100 Jun.
50
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
01 03 05 07 09 11 13 15 1.7 19
100 Jul.
50
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
01 03 05 07 09 11 13 15 1.7 19
_ 100 Sep.
Q\Q/ 50 I L_'—l_L
a\ O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
S 0.1 03 05 07 09 11 13 15 1.7 19
3
o —
< 100 Oct.
(18 50 -
O 1 l—‘_|_'_| 1 1 1 1 1 1 1 1 1 1 1 1 1 1
01 03 05 07 09 11 13 15 1.7 19
100 - Nov.
50
P I I
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1
01 03 05 07 09 11 13 15 1.7 19
100 r b
ec.
50
] 1
O 1 1 1 1 1 1 1 1 1 1 1 1 1
0.1 03 05 07 09 11 13 15 1.7 19
100
Jan.
50
O 1 1 1 1 1 1 ,_|_|_|_l 1 1 1 1 1 1 1 1 1
01 03 05 07 09 11 13 15 1.7 19
1001
Feb.
50
O 1 1 1 1 1 1 1 J — 1 1 1 1 1 1 1 1
01 03 05 07 09 11 13 15 1.7 19

Egg diameter (mm)

Fig. 6. Monthly changes of egg diameter for samples over
15cm in total length of G. herzenstenimi.
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Fig. 8. Relationship between total length and group ma-
turity of female G. herzenstenim.
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Fig. 9. Sex ratios by length group for G. herzenstenimi.
sampled from March 2003 to March 2004.
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Fig. 10. Monthly sex ratio of G. herzenstenimi in the East
Sea.
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