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Fig. 1 The experiment area of Antarctic krill trawler “LongTeng”
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Tab.1 Main dimensions of Antarctic krill trawler “LongTeng”

R /m FHLIH KW JSYLIRIAL: R /knot B /m e /m
total length main engine power total tonnage max speed moulded depth moulded breadth
120.7 2%2650 7765 14.3 12.22 19

S E ] 300 mx138.8 m VU i kR
M, WA R 20 m, WA REH RS A 400 mm,
MK 88.8 m, MK R 30 m. MEIE 11
5, W HRSEM 400 mm ZFWiE /D F] 144 mm, W
Ao DR O D 55 2 5 G B m, 9 E R SE2R 16 mm,
R PR R H R SF 12 mmo BIAK 13 m? 72

T AR, JRIZ L 1.66, 23K HH 3.6 t,
1.3 MAUIEFEZHERE

W 5L R BE BRI K A2 7 19 DR-1050 7K B0
HAY (AT F% DR-1050) H 3hic & A 47, 6 3 [
1 0~750 m, WA EE R I AR 19£0.05% . i
i, 53704 DR-1050 [ 76 M2 s, &%
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Tab. 2 Main settings of EK60 ecosounder

transﬁfifiiﬁeters 38 kHz 70 kHz 120 kHz

WA R beam type o WA 5154
Jok K B /ms pulse length 1.024  1.024  1.024
Jik b alB&/s pulse duration 2 2 2
1 /w power 2000 750 250
75 14 /(m/s) sound speed 1453 1453 1453
R BE AR 1% 25/dB transducer gain 25.36 26.78 26.87
W2 1 2 %/ (dB/km) 10.20 17.90  25.80
absorption coefficient

Sa f&1F/dB Sa correction -0.64 072  -0.49
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Fig. 7 GAM analysis diagram of the relationship between each influencing factor and Antarctic krill catch efficiency
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Abstract: To understand the effects of fishing and factors influencing the Antarctic krill (Euphausia superba) trawl
operations, operation parameters, net depth, acoustic data, and other information were collected by the krill trawler
“Long Teng” of the China National Fisheries Corp., Ltd. fishing in the Southern Ocean from December 2017 to
June 2018. The mass center depth and expected catches in the net of the Antarctic krill swarm were obtained by an
acoustic method, and the fishing efficiency was quantified based on the net position and fishing log. Then, the
GAM statistical model was used to analyze the degree of deviation between the net position and mass center of the
krill swarm under different towing speeds and warp lengths to study the fishing efficiency of the net. The results
showed that: (1) The depth of the krill swarm mass center was (37.29+£9.72) m, the depth of the net position during
stable towing of the trawl was (30.72£10.41) m, the adjustment range of the net position was (11.52+7.09) m. The
deviation between the net position and the mass center depth of the krill swarm was (6.33+3.58) m. (2) The catch
per haul was (16.25+6.77) t, the total amount of krill entering the net mouth when the net mouth was always
aligned with the krill swarm mass center during the towing process was (27.06+10.19) t, and the fishing efficiency
was (63£19)%. (3) The depth difference between the net position and the mass center of the krill swarm had an
extremely significant influence on fishing efficiency (P<0.001), and when the two were in good agreement, the
fishing efficiency was high. The net position went up with the increase in the towing speed and a significant cor-
relation was found between towing speed and fishing efficiency (P<0.05). The net position went down with the
increase of the warp length, but there is no significant correlation between the change in the warp length and fish-
ing efficiency (P=0.087). The results of this study will contribute to the effective use of krill behavior in Antarctic
krill trawling operations, the improvement of net performance, and improvement of trawling efficiency.

Key words: Antarctic krill; net position; acoustic method; trawl fishing efficiency; krill swarm mass center
Corresponding author: XU Liuxiong. E-mail: Ixxu@shou.edu.cn



