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Tab. 1 Sex ratio of yellow goosefish in different size classes
/mm number /% percentage 7 P
size class total female male total female male
<200 88 48 40 15.12 8.25 6.87 0.5568 0.455552
201-250 109 69 40 18.73 11.86 6.87 7.1926 0.007320
251-300 106 35 71 18.21 6.01 12.20 11.5566 0.000675
301-350 123 37 86 21.13 6.36 14.78 18.7317 0.000015
351-400 59 16 43 10.14 2.75 7.39 11.4576 0.000712
401-450 41 16 25 7.04 2.75 4.30 1.5610 0.211519
451-500 23 18 5 3.95 3.09 0.86 6.2609 0.012343
501-550 15 14 1 2.58 2.41 0.17 9.6000 0.001946
>550 18 18 - 3.09 3.09 - 1.000000
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Tab. 2 Sex ratio of yellow goosefish in different months
| /mgl1 %
average leng
s P
— (¥ +SE) number percentage Va
female male total female male total female male
9 Sept. 264+93 260+90 110 59 51 18.90 10.14 8.76 0.445 0.504528
10 Oct. 250455 271443 99 55 44 17.01 9.45 7.56 1.01 0.314903
11 Nov. 354+106 343+49 37 7 30 6.36 1.20 5.15 13.08 0.000298
12 Dec. 382+126 338+62 50 15 35 8.59 2.58 6.01 7.22 0.007210
1 Jan. 454+143 374456 27 5 22 4.64 0.86 3.78 9.48 0.002077
2 Feb. 380+170 303+38 41 17 24 7.04 2.92 4.12 0.88 0.348202
3 March 314497 305+60 60 31 29 10.31 5.33 4.98 0.02 0.887537
4 April 451£113 320+54 51 27 24 8.76 4.64 4.12 0.08 0.777297
5 May 448+115 331+44 54 29 25 9.28 4.98 4.30 0.17 0.680112
7 July 160+17 162+22 53 26 27 9.11 4.47 4.64 0.00 1.000000
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Fig.3 Monthly changes in the gonadosomatic index values of each sex (only specimens above Lsyo was included)
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Fig. 6 Changes in hepatosomatic indices of yellow goosefish
in different gonadal stage
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Fig. 7 Ovary in stage IV
The length of the ovary was 2 450 mm,and the weight was 1 237 g;
total length of the specimens was 711 mm, and the weight was 6 005 g
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Fig. 9 Relationship between absolute fecundity and total length and total weight
fi i , g ] ffie
6 ,

, (Oncorhyn-

chus mykiss)[7] (Silurus asotus)[s]

[9-10]

[11] @%@&

[12] @%@E 4-5

b

fez 8% (Lophius budegassa)

(Lophius piscatorius)

Duarte 'Y s

izl 11

Rossil"!

et :
el 1998
etk
Duarte [ ,
1-6

Laurenson

: 3

[18]

e
33

[19]

b

2006

>

2-6

11

[17]

fiiy f

Mesa



296

18

2~3

, Armstrong

d

, fiip it

[20] 3

B

1.0~1.2 mm
76%,

[21]

13 firzfift

, 251~400 mm

s Duarte 14

fiiz it
fiz it

[14,16,22]

: e

GSI ,

i
34
, fd
, it (Lophius
gastrophysus) 5 , [23]
. R 50%
(Lso) 483 mm, 50%
(Lso) 332 mm,
( : 0=10.5; : 0=18)
. :
, frfie
itk
: i
SE AR
[1]
[M]. : , 1986: 2-491.
(2] , . M].
: , 2006: 23-36.
(3] . i 1.
, 2005, 26(3): 179-183.
[4] , . izt
. , 2007, 28(3): 73-79.
[5] ,
1. , 2007,

25(5): 364-367.
[6]

[J].



2 i fe 297
, 2002, 26(7): 32-35. [15] Mesa M L, Rossi F D. Early life history of the black
[7] s R s (Oncorh- anglerfish Lophius budegassa in the Mediterranean Sea
ynchus mykiss) [J1. using otolith microstructure[J]. Fish Res, 2008, 93: 234-239.
, 2008(2): 62-64. [16] Laurenson C, Dobby H, Mclay H A. Biological aspects of
[8] R , the Lophius piscatorius catch in Scottish waters [Z]. ICES
1. ,2002, 22(5): 6-27. CM 2007/K: 06.
[91 Yeldan H, Avsar D. A preliminary study on the reproduction [17] s . M]. : R
of the rabbitfish (Siganus rivulatus) in the Northeastern 2005: 99-124.
Mediterranean [J]. Turk J Zool, 2000, 24: 173-182. [18] Hoar W S, Randall D J, Donaldson E M. Fish Physiology:
[10] Igbal K M, Suzuki H. Length-weight relationships and Volume reproduction(Part B: behavior and fertility
condition factor of the Japanese silver-biddy, Gerres equulus, control)[M]. London: Academic Press,1983: 69-75.
in the Yatsushiro Sea, western Kyushu, Japan[J]. J Appl [19] s s s
Ichthyol, 2009, 25: 219-222. [M]. ,2006: 63-76.
[11] [M]. , 1993: [20] Armstrong M P, Musick J A, Colvocoresses J A. Age,
110-121. growth and reproduction of the goosefish Lophius ameri-
[12] [M]. , 1995: canus (Pisces: Lophiiformes)[J]. Fish Bull, 1992, 90: 217—
84-85. 230.
[13] , [21] [M]. , 2004:
[J1. , 2000, 9(4): 60-62.
290-297. [22] , . Bl
[14] Duarte R, Azevedo M, Landa J, et al. Reproduction of [ ,2010, 17(1): 161-167.
anglerfish (Lophius budegassa and Lophius piscatorius) [23] Booth A J, Quinn T J. Maximum likelihood and Bayesian

from the Atlantic Iberian coast [J]. Fish Res, 2001, 51: 349—
361.

approaches to stock assessment when data are questionable

[J]. Fish Res, 2006, 80: 169-181.



298 18

Reproductive biology of yellow goosefish Lophius litulon

ZHANG Xuejian'?, CHENG Jiahua',SHEN Wei', LIU Zunlei',YUAN Xingwei'

1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key and Open Laboratory
of Marine and Estuarine Fisheries, Ministry of Agriculture, Shanghai 200090, China;

2. Second Institute of Oceanography, the Second Institute of Oceanography of State Oceanic Administration, Hangzhou
310012, China

Abstract: Yellow goosefish (Lophius litulon) is distributed in western Pacific, including East China Sea, Yellow
Sea, Bohai Sea, Japan and Korean waters. In recent years, as traditional fishery resources recession being serious,
yellow goosefish is playing a more and more important role in Chinese fisheries. Presently, it is mainly captured
by movable stow net, with an average yearly catch of 1.2x10*t in Jiangsu and Zhejiang provinces. However, there
were few studies on this species, especially on its reproduction biology.

The reproduction of yellow goosefish was studied from the data collected between September 2008 and July
2009 in Southern Yellow Sea. A total of 644 specimens were studied. The overall sex ratio was close to one
(’=2.61, P>0.05), but male outnumbered female when its total length was in the range of 251-400 mm (P<0.01).
Moreover, there were more male specimens in October, November and December than females (P<0.01). Females
outnumbered males in size classes greater than 450 mm (P<0.01) and no male larger than 550 mm was found,
which was thought to be caused by different growth rate of female and male specimens, while females grew faster
than males. The total body length of 50% male and female individuals reaching sexual maturity (Lso) was
estimated by logistic equation. The estimated mean total body length Lsy was 332 mm for males and 483 mm for
females, which indicated that the stock was vulnerable to overfishing. By analyzing the monthly changes in the
values of the gonadosomatic index (GSI) and percentage of females in different gonadal stages, it was found that
the reproduction of yellow goosefish took place during February and June, especially in March and April. The
mean absolute fecundity and relative fecundity were found to be 614 820 + 253 800 and 244443, respectively. The
absolute fecundity (/) was of apparent functional relation with total length (TL) and of linear functional relation
with body weight (BW), and the expressions of the relations were F=0.029 7TL***'" (R?=0.903 8) and F=
122.87BW+120 287 (R*=0.794 5), respectively. The mean diameter of ripe gonadal eggs was 1.2 mm, which
showed just one peak value, indicating this species was total spawners. Along with the development of gonad,
hepatosomatic index (HSI) also changed apparently, which indicated that liver played an important role in the
maturity process of yellow goosefish. The condition factor (K) changed apparently all through the year for females
and males, which had the smallest value in February and March, respectively, corresponding to the highest GSI
value.[Journal of Fishery Sciences of China, 2011, 18(2): 290-298]

Key words: yellow goosefish; Southern Yellow Sea; reproduction; GSI; sex ratio; HIS
Corresponding author: CHENG Jiahua. E-mail: ziyuan@sh163.net



