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Abstract

The purpose of this study is to identify the shape of the net spread out underwater and bycatch
reduction performance for target fish species when applying the four types of bycatch reduction devices of
the bycatch management regulations to shrimp beam trawl. To this end, shrimp beam trawl was modeled
as a mass-spring, and the size of the target fish species was investigated and compared with the size of
the escape hole. As a result, the shape and size of the escape hole spread out of each bycatch reduction
device was changed from that described in the regulations, and some had a reduced codend volume. In
addition, the escape holes of the inclined-upward escape device, inclined-downward escape device, and
wall-type-downward escape device were larger in height and width than the body height and width of the
fish mainly caught in the shrimp beam trawl, while the escape hole of the conical-downward escape device
was relatively smaller than the body width or height of the target fish. Therefore, it is thought that a
study analyzing the underwater spreading out shape of bycatch reduction devices through numerical
modeling can be an effective means for examining the design validity in advance.
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[Fig. 1] Netting modelled with mass-spring model.
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<Table 1> Main species of fish and their body size caught by shrimp beam trawl Unit : mm
L Total length . Body b
Scientific name range® Body height Width Reference
Kaiwarinus equula 60-90 33.7 19.5 Lee (2019); Mahjoub et al. (2011)
Engraulis japonicus 60-150 22.1 Youn and Kim (1996)
Acanthogobius flavimanus 90-250 36.7 233 Lee (2001)
Liparis tessellatus 100-650 110.0 58.4 Ban (2014)
Sebastiscus marmoratus 80-90 25.8 13.8 Morishita et al. (2018)
Cynoglossys robustus 180-190 48.7 Kim and Choi (1994)
Paralichthys olivaceus 80-600 44.7 211.2 Kim et al. (2011)
Lophiomus setigerus 280-450 216.6 Chen et al. (2024)
Platycephalus indius 80-400 29.6 68.0 Yun (2012)
Conger myriaster 180-270 16.2 16.2 Lee et al. (2005)

a: Referenced from Jang et al. (2011), b: Reference for body height or width
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