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Fig. 2 Length distribution of the target species Metapenaeopsis palmensis
The vertical line represents the minimum landing size of Metapenaeopsis palmensis (7.0 cm).
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Fig. 3 Length distribution of the target species Decapterus maruadsi
The vertical line represents the minimum landing size of Decapterus maruadsi (15.0 cm).
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Tab.1 Estimation of selectivity parameters of trawl codends for the two species
S species BEPEE BB selectivity parameters J7— method one J7 . method two
FE R ARHF 50%3EFEAR K /em L50 6.22 6.22 (5.06-6.94)
Metapenaeopsis palmensis Y435 Bl /em SR 1.88 1.88 (1.26-3.12)
& P-value 0.6058 0.6058
5% 2% deviance 10.12 10.12
AHE df 12 12
W 6% 50%E 45 < /em L50 cm 16.69 16.69 (15.11-17.23)
Decapterus maruadsi W SR/cm em 2.12 2.12 (1.54-3.27)
& p-value 0.9554 0.9554
5% 2% deviance 7.08 7.08
AHE df 15 15
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Fig. 4 Selectivity curves of trawl codend for Metapenaeopsis palmensis

The vertical line represents the minimum landing size of Metapenaeopsis palmensis (7.0 cm).
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75 =— method one

J5 = method two
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Fig. 5 Selectivity curves of trawl codend for Decapterus maruadsi
The vertical line represents the minimum landing size of Decapterus maruadsi (15.0 cm).
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Fig. 6 Selectivity curves of trawl codend for Metapenaeopsis palmensis in
two different double-bootstrapping procedures
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Fig. 7 Selectivity curves of trawl codend for Decapterus maruadsi in two different double-bootstrapping procedures
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Estimation uncertainties of the size selectivity of trawl codends based
on the double-bootstrapping technique
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Abstract: Codend size selectivity is the keystone for management of trawling fisheries and sustainable
exploitation of fisheries resources. In order to assess the size selectivity of trawl codends, experimental sea trials
are often conducted and fishing data is manipulated using some mathematical models to obtain selectivity
parameters, such as 50% retention length (L50) and selection range (SR), and selectivity curves. Providing the
values of this information, however, is highly inadequate. It needs to account for the uncertainties in size
selectivity and represent them in confidence intervals. To do this, the double-bootstrapping technique is intensively
applied in fishing gear selectivity studies. In this study, the basic principle of the double-bootstrapping technique
was firstly introduced, then two set of fishing data involved two different fishing species were used as case studies to
show and compare how this technique was used to estimate the uncertainties of codend size selectivity. Our results
demonstrated that the uncertainties of codend size selectivity could be easily estimated applying the
double-bootstrapping technique. Additionally, the most commonly wrong practice of using the double-
bootstrapping technique was discussed. Our study will provide a guideline for conducting trawl codend selectivity
studies, improve the level of selectivity researches, and contribute to the sustainable development of marine
fisheries in China.
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