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Fig.1 Net drawing of the experimental beam trawl a for the 1st trial and b for the 2nd trial
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2

Fig.2 Separating principle of separator panels

1
Tab.1 Specification of the separator panel

Sea trial Position of panel

  Mesh size /  Dimension of panel

/mm
Nominal

/mm
Actual SD Front end Back end Lengthways

1 2 60 62.34 1.20 64 21 122
4 75 76.81 1.51 51 17 98
6 90 93.42 0.99 43 14 82

2 2 60 62.34 1.20 60 18 131
3 75 76.81 1.51 48 15 105
5 90 93.42 0.99 40 12 88
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/ 2

3

2
Tab.2 Shrimp catch weights of different codends and proportion of shrimp codend

/mm
Mesh size Sea trial

 Parapenaeopsis hardwickii  Palaemon gravieri

/kg
Fish codend

/kg
Shrimp codend

Proportion of 
shrimp codend

/kg
Fish codend

/kg
Shrimp codend

Proportion of 
shrimp codend

60
1 1.47 0.21 3.01 0.58 0.67 0.07 0.69 0.13 0.98 0.12 0.58 0.05

2 1.98 0.39 3.56 0.53 0.65 0.04 1.29 0.17 1.79 0.35 0.57 0.03

75
1 0.78 0.07 3.36 0.27 0.81 0.02 0.48 0.06 1.3 0.35 0.72 0.06

2 1.07 0.16 5.19 0.17 0.83 0.02 0.68 0.15 2.17 0.41 0.76 0.06

90
1 0.60 0.03 4.19 0.68 0.87 0.02 0.29 0.03 1.57 0.3 0.84 0.01

2 0.75 0.1 4.51 0.79 0.85 0.03 0.47 0.08 2.43 0.47 0.83 0.05

= / .
Note Numbers in the brackets stand for standard deviation. Proportion of shrimp codend= catch weight of shrimp codend/ total shrimp catch 
weight.
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3

Fig.3 Size frequency of shrimp catches of fish and shrimp codends

3
Tab.3 Result of model fit and estimates of model parameters selectivity parameters and contact probability

 Item

/mm Mesh size

 Parapenaeopsis hardwickii Palaemon gravieri

60 75 90 60 75 90

Model parameter

â 7.52 1.56 7.86 2.95 7.62 3.08 15.07 4.71 10.26 5.10 6.66 5.20

b̂ 0.10 0.02 0.10 0.04 0.08 0.04 0.23 0.07 0.14 0.08 0.07 0.08

ˆ 9.26 3.8 5.94 2.24 7.12 2.28 5.51 1.87 5.06 1.85 6.10 2.34
ˆ 0.24 0.09 0.15 0.05 0.18 0.05 0.12 0.04 0.12 0.04 0.15 0.06

Selectivity 
parameter

L50S 72.30 1.72 82.29 5.93 91.13 12.29 66.09 1.33 75.42 5.00 88.90 23.67

SRS 21.13 4.58 23.01 10.18 26.30 14.09 9.64 3.01 16.16 8.91 29.33 30.48

Contact 
probability 
parameter

L50p 38.72 1.80 38.98 2.20 39.16 1.83 44.83 1.87 41.37 2.17 39.67 2.22

SRp 9.19 3.13 14.43 4.88 12.09 3.48 17.88 5.75 17.96 6.02 14.28 5.14

Model fit

 
Residuals

7.274 10.825 11.161 9.918 6.894 3.032

 
Degree of 
freedom

6 6 7 6 6 5

P 0.296 0.094 0.132 0.128 0.331 0.695

Variance between 
trials

REP 1.636 1.617 1.610 1.656 1.579 1.574

P <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

.
Note Numbers in brackets stand for standard errors of estimated parameters.
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Hannah 20

4 AIC
Tab.4 AIC values of models in different hypothesis of size selectivity of codends

 Species
60 mm 75 mm 90 mm

R1i= R2i R2i=1 R1i= R2i R2i=1 R1i= R2i R2i=1

 Parapenaeopsis hardwickii 1 823.62 1 823.26 1 453.59 1 453.55 1 192.64 1 192.69

 Palaemon gravieri 1 011.15 1 013.42 886.80 888.46 806.17 807.08
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Separating efficiency of separator panels rigged in beam trawls for shrimps

ZHANG Jian1 SUN Man-chang1 PENG Yong-zhang2 YE Xu-chang1 QIAN Wei-guo1

1. The Key Laboratory of Shanghai Education Commission for Oceanic Fisheries Resources Exploitation College of Marine 
Sciences Shanghai Ocean University Shanghai 200090 China 2.Ocean and Fishery Bureau of Qidong City Qidong 226200
China

Abstract Research on development of separating beam trawl is important not only to improving the fishing 
efficiency and quality of catch but also to achieving the idea of species-selective fishing. The codend of beam 
trawl could be divided into two levels the upper for shrimp catch and lower for fish catch  by inserting a 
separator panel into the codend and extension. In order to analyze separating efficiency of the separator panels 
with different mesh sizes 60mm 75mm and 90mm experiments in 2 sea trials were carried out in the 
Lvsi Fishing Ground. A model for separating efficiency assessment was fitted to the size frequency of spear 
littoral shrmip Parapenaeopsis hardwickii  and Chinese ditch prawn Palaemon gravieri  catch. The results 
demonstrate that the contact probability parameters are not significantly different between the two shrimp species 
and the 50% contact probability length is approximatey 40 mm which indicates majority of shrimp individuals 
contact the panels. With the increase of mesh size of separator panels 50% retention lengths increase and the size 
selectivity and separating efficiency for shrimps of the panels will be improved correspondingly. The hypothesis 
that the size selectivities of different codends codends for shrimps and fishes  for shrimps were identical and 
can be verified according to model fitness in different hypothesises though the constructions of different level 
codends are identifiably different. The significant difference between size selectivity of codend and separator 
panels is found and the reasons for the difference are discussed. Journal of Fishery Sciences of China 2008
15 5 845 852
Key words beam trawl separator panels separating efficiency Parapenaeopsis hardwickii Palaemon gravieri
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