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Fig. 1 Map of the sea trials
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Fig. 2 Schematic diagram of pair trawling (the first row) and its actual fishing scenarios (the second row)
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Fig. 3  Anal length distribution of largehead hairtail
Black curve represents the anal length distribution and shaded areas are the confidence intervals,
while the vertical line represents the minimum landing size of largehead hairtail (23.0 cm).
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Tab. 2 Selective parameters and fit statistics obtained from the selected models for the tested codends

S parameter

G

codend il model  50%MK/em LS50  H4HEiFl/em selective range i 6 P 57 deviance H MWK df
D30 Richards 12.22 (9.46-13.33) 3.81 (1.65-5.56) 0.10 (0.01-100.00)  0.9993 5.19 19
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Fig. 4 Selectivity curves of codends for largehead hairtail
Black dots represent the actual catch retention. Black curves are the selectivity curves and shaded areas are confidence
intervals. Red solid curves represent the catch number from the tested codends while red dotted curves are the number

from the covers. The vertical line represents the minimum landing size of largehead hairtail (23.0 cm).
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Tab.3 Exploitation pattern indicators obtained for the tested codends

%

W% codend LR ] nP- AR LGB n P+ 72 dnRatio
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D40 45.06 (38.41-53.63) 99.44 (98.27-99.92) 94.31 (91.72-96.42)
D45 40.06 (33.73-48.07) 99.67 (99.12-99.92) 93.63 (91.02-95.99)
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Codend size selectivity of pair trawls with a large mesh-size in the
forefront section for largehead hairtail in the South China Sea

YANG Bingzhong"? YAN Lei', LI Jie', WANG Teng', ZHANG Peng'

1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Open-Sea
Fishery Development, Ministry of Agriculture and Rural Affairs, Guangzhou 510300, China;
2. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China

Abstract: Bottom trawls with large mesh sizes in the forefront section are commonly used to target the largehead
hairtail (7Trichiurus lepturus), which is one of the most ecologically and economically important fish species in
marine capture fisheries in China. In this study, the size selectivity of four diamond-mesh codends with mesh sizes
of 30, 35, 40, and 45 mm was tested using the covered codend method in pair trawls with large mesh sizes at the
forefront section of the South China Sea. The experimental codends were termed D30, D35, D40, and D45
according to their mesh sizes. Catch data were analyzed using the double-bootstrapping technique to account for
uncertainties from both within- and between-haul variations, compare the size selectivity of tested codends, and
estimate the exploitation pattern indicators for largehead hairtail. The results demonstrated that by increasing the
mesh sizes of the codends, the 50% retention length (L50) of the largehead hairtail increased, whereas the capture
probability and exploitation pattern indicators for undersized individuals decreased. For instance, the L50 was
12.22 cm for the D30 codend, and increased to 13.24 cm for the D45 codend. The retention proportion of
undersized individuals was 57.10% for the D30 codend and decreased to 40.06% for the D45 codend. The
differences in the L50 and exploitation pattern indicators between the tested codends were not statistically
significant. Differences in the retention probability of undersized individuals in some length ranges between the
codends were statistically significant. Considering that the mesh size used in trawling fisheries is usually small,
often close to 30 mm, our results demonstrated that increasing the mesh size from 30 to 40 or 45 mm would
improve size selectivity for the target species. The L50 values increased, whereas the retention probability of the
undersized largehead hairtail decreased. However, the size selectivity of the codend with a mesh size of 40 mm
(D40), currently regulated by the government, was poor for the target species under the management regulation
scenarios of the minimum landing size (23.0 cm). Consequently, over 93% of the largehead hairtail were
undersized and thus discarded. This finding suggests that more selectivity studies are needed to further improve
the selective properties and achieve sustainable development of the bottom trawl fishery. Additionally, research on
the minimum landing size for largehead hairtails is warranted to supplement the minimum mesh regulations in the
South China Sea.
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