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Fig. 1 The shrimp beam trawl used during fishing trials
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Fig. 2 Specification of net structure of the shrimp beam trawl
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Tab.1 Catch number, weight, and escape rate of the combined cod-end to main species
/ /g / /g 1% 1%
1 (Anchoviella commersoni) 3 8 91 141 96.81 94.63
2 (Rhynchoconger ectenurus) 1 10 13 74 92.86 88.10
3 (Apogon kinesis) 11 30 80 86 87.91 74.14
4 (Pisoodonophis boro) 1 16 5 41 83.33 71.93
5 fig(Thrissa kammalensis) 24 142 35 83 59.32 36.89
6 (Lactarius lactarius) 10 42 14 42 58.33 50.00
7 fifi (Leiognathus bindus) 3 7 4 17 57.14 70.83
8 (Nemipterus bathybius) 33 115 44 170 57.14 59.65
9 fiit (Thrissa mystax) 2 10 2 16 50.00 61.54
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/ /g / /g 1% 1%
10 (Harengula nymphaea) 31 350 31 206 50.00 37.05
11 fiZ(Sillago sihama) 1 30 1 9 50.00 23.08
12 (Plotosus anguillaris) 140 881 125 751 47.17 46.02
13 (Argyrosomus argentatus) 7 81 6 24 46.15 22.86
14 fifi(Leiognathus brevirostris) 9 78 7 19 43.75 19.59
15 i (Odontamblyopus rubicundus) 6 90 4 53 40.00 37.06
16 1l (Therapon tharaps) 21 185 14 103 40.00 35.76
17 (Polynemus sextarius) 62 1560 32 250 34.04 13.81
18 (Sardinella  aurita) 4 187 1 20 20.00 9.66
19 (Harpiosquilla raphidea) 208 2578 46 173 18.11 6.29
20 ({lisha elongate) 14 101 3 16 17.65 13.68
21 fi&(Caranx kalla) 172 1478 25 128 12.69 7.97
22 (Siganus oramin) 180 2530 13 122 6.74 4.60
23 (Metapenaeus joyneri) 942 5000 62 209 6.18 4.01
24 (Metapenaeus affinis) 1327 9368 28 128 2.07 1.35
25 33 738 11 38 - -
3245 25615 697 2919 - -
F2 FEEBRMIAENSY
Tab. 2 Selectivity parameters of combined cod-end to main species
a b Lsq MLS S.R. MLL AIC
—6.42 0.13 50.79 68 17.39 —-18.42 40.83
-9.07 0.17 53.85 80 13.05 -31.62 67.24
-5.55 0.09 62.51 - 24.73 —14.55 33.09
fi% -5.74 0.11 53.77 - 20.58 -8.28 20.57
-5.95 0.08 78.87 - 29.12 —6.38 16.76
-11.32 0.24 47.17 - 9.16 -3.39 10.79
fiit -7.22 0.12 60.92 - 18.55 -11.92 27.84
-12.22 0.20 60.55 - 10.89 -30.03 64.06
a b
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Fig. 4 The length distribution and selectivity curve of combined cod-end to Metapenaeus joyneri
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Fig. 5 The length distribution and selectivity curve of combined cod-end to Metapenaeus affinis
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Fig. 6 The length distribution and selectivity curve of combined cod-end to Harpiosquilla raphidea
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Fig. 7 The length distribution and selectivity curve of combined cod-end to Caranx (Atule)kalla
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Fig. 8 The length distribution and selectivity curve of combined cod-end to Harengula nymphaea
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Fig. 9 The length distribution and selectivity curve of combined cod-end to Apogon kinesis
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Fig. 10  The length distribution and selectivity curve of combined cod-end to Thrissa kammalensis
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Fig. 11 The length distribution and selectivity curve of combined cod-end to Metapenaeus affinis

[17]

(D)
;(2) ,
) 68 mm 80 mm ,
2 L50 )
( )
90%; ( ) 50%, ’
2 2 (
) ,
, 10%, , [10, 18-20]
, [10]
( ) ,
2 [16]
35 mm R >
Lsy 71.35 mm  79.95 mm s )
Lsg 50.79  53.85 mm, S T-90
el £ (1) ( )
R 18 mm, , T-90
( ) ,
L50 : (2) , [16] [8, 21-22] T—9O

62 /2017 /41 / 1



e IRkE REPOATS

T-90

Brigt: A “Eradkia 120817 AERAREH f KSR A
RIEPL TR
(1] , , }

[M]. ,2012: 1-9.

Song Haitang, Yu Cungen, Xue Lijian. Fishery biology
of economical crab and shrimp in the East China Sea [M].
Beijin: Ocean Press, 2012: 1-9.

: [M].

, 1988: 1-8.
Liu Ruiyu, Zhong Zhenru. Penaeoid shrimps of the
South China Sea[M]. Beijing: Agricultural Press, 1988:
1-8.

, , , - [M].
: ,2002: 148-153.
Yang Lin, Lu Huosheng, Wu Zhuang, et al. Fishing
gears and fishing methods in the South China Sea [M].
Guangzhou: Guangdong Technology Press, 2002: 148-
153.
Yang B Z, Yang L, Zhang P, et al. Fish by-catch of
shrimp beam trawl in northern South China Sea [J].
Journal of Applied Ichthyology, 2015, 31(4): 714-717.

[ , 2005, 1 (1) :27-34.

Yang Lin, Zhang Xufeng, Zhang Peng, et al. Composi-
tion of by-catch of shrimping beam trawl in the Pearl
River Estuary, China [J]. South China Fisheries Science,
2005, 1(1): 27-34.

[ , 2008, 4(6): 70-77.
Yang Lin, Zhang Xufeng, Tan Yongguang, et al. Analy-
sis of the catch composition of small shrimp-beam-
trawl net in shallow waters of Pearl River Estuary,
China [J]. South China Fisheries Science, 2008, 4(6): 70-77.

[ , 2014, 38(1): 65-70 .
Yang Bingzhong, Yang Lin, Tan Yongguang, et al.
Analysis and assessment of by-catch composition of
shrimp beam trawl in coastal sea of Zhanjiang [J]. Ma-
rine Sciences, 2014, 38(1): 65-70.

[M].
: , 2014, 1-403.

Yang Lin. Problems and strategies of by-catch and dis-
cards in marine fisheries of the world [M]. Guangzhou:
Guangdong Technology Press, 2014, 1-403.

[9]

[10]

[11]

[12]

[13]

[15]

[16]

[17]

[ , 2008, 15 (4): 667-676.
Zhang Jian, Sun Manchang. Size selectivity of codends
with different mesh configuration for shrimps in Chi-
nese beam trawl fishery [J]. Journal of Fishery Sciences
of China, 2008, 15 (4): 667-676.
[ , 2003, 18(10): 9-11.

Yang Lin, Zhang Xufeng, Zhang Peng, et al. A study on
reformation technology of marine fishing gears in
South China Sea [J]. Modern Fisheries Information,
2003, 18(10): 9-11.
®o, & [/ 7 S N

SELECT Rl PE ,
1998, 62(3): 235-247.
Tokai T, Mitsuhashi T. Select model for estimating se-
lectivity curve from comparative fishing experiments [J].
Bull Jpn Fish Oceanogr, 1998, 62(3): 235-247.
" MS-Excel - .
. Logistic — [ &

, 1997, 61(3): 288-298

Tokai T. Maximum likelihood parameter estimates of a
mesh selectivity logistic model through Solver on
MS-Excel[J]. Bull Jpn Fish Oceanogra, 1997, 61(3):
288-298.
. [M].

,2004: 53-108.
Sun Manchang. Selectivity of fishing gears and fishing
methods[M]. Beijing: Agicultural Press of China, 2004:
53-108.

[J]. , 2009,
24(2): 130-135.

Zhang Xufeng, Zhang Peng, Tan Yongguang, et al.
Composition of by-catch in shrimp beam trawls in wa-
ters surrounding Naozhou Island in Guangdong prov-
ince [J]. Journal of Dalian Fisheries University, 2009,
24(2): 130-135.

[J1. , 2007, 3(1): 14-19.

Luo Yanbiao, Zhang Jian, Sun Manchang. Preliminary
study on separator shrimp trawl in Dapeng Gulf [J].
South China Fisheries Science, 2007, 3(1): 14-19.

[ , 2007, 29(2): 166-173.
Zhang Jian, Sun Manchang, Luo Yanbiao. Size selec-
tivity of shrimp trawl in Gulf of Dapeng of Guangdong
Provinc [J]. Marine Fishereis, 2007, 29(2): 166-173.

[J1. , 2004, 28 (4) : 393-400.
Chen Pimao. Optimum first capture standards of major

Marine Sciences / Vol. 41, No. 1 /2017 63



e IRkE REPOATS

capture species of the northern South China Sea[J]. gle-stake stownet fisheries[J]. Marine Fisheries, 2011,
Journal of Fishery Sciences of China, 28(4): 393-400. 33(2): 213-220.
[18] , , . [20] He P G. Behavior of marine fishes: capture processes
[J]. , 2008, and conservation challenges[J]. Wiley-Blackwell, Ox-
17(4): 457-463. ford, 2010, 1-375.
Zhang Jian, Sun Manchang, Qian Weiguo. Research on [21] Catchpole T L, Revill A S. Gear technology in Neph-
size selectivity of codends with different mesh con- rops trawl fisheries[J]. Rev Fish Fisheries, 2008, 18(1):
figuration for fishes in beam trawl fishery [J]. Journal 17-31.
of Shanghai Fisheries University, 2008, 17(4): 457-463. [22] Digre H, Hansen U J, Erikson U. Effect of trawling
[19] s s R . with traditional and ‘T90’ trawl codends on fish size
[71]. , 2011, 33(2): 213-220. and on different quality parameters of cod Gadus mor-
Zhang Jian, Zhang Peng, Shi Jiangao, et al. Size selec- hua and haddock Melanogrammus aeglefinus[J]. Fish
tivity of diamond and square mesh codends in sin- Sci, 2010, 76(4): 549-559.

Preliminary study of catching performance of a combined
diamond- and square-mesh cod-end of a shrimp beam trawl
in the northern South China Sea
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Abstract: Shrimp beam trawl has been an important component of fisheries in the northern South China Sea. Be-
cause of its poor selective cod-end, a lot of bycatch is often collected. To improve the fishing selectivity of the
shrimp beam trawl, fishing experiments using a combined diamond- and square-mesh cod-end were conducted in
August 2015. The results indicated that 34 species, including fish and shrimp, were caught. Among these species,
the escape rates of four species Anchoviella commersoni, Rhynchoconger ectenurus, Apogon kiensis and Pisoo-
donophis boro were more than 80%. For target species, Metapenaeus joyneri and Metapenaeus affinis, escape rates
of only 6.18% and 2.07%, respectively, were observed. The 50% retention lengths (Lso) were 50.79, 53.858 and
62.51 mm for Metapenaeus joyneri, Metapenaeus affinis, and Harpiosquilla raphidea, respectively. Ls, were 53.77,
78.87, 47.17, 60.92 and 60.55 mm for Caranx kalla, Harengula nymphaea, Apogon kiensis, Thrissa kammalensis
and Siganus oramin, respectively. Although the combined cod-end had a good effect in releasing the fish bycatch, it
failed to release the small shrimp that was unmatured. Therefore, to sustainably use the fishery resources, a larger
mesh size in the diamond section of the combined cod-end was suggested to improve the Ls, value of target species

and release small shrimp.
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