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Fig. 1 Diagram of 4-panelstrawls
Left: dh256-1; Right: dh256-2. The values near the line are mesh number and near the slash are cutting ratio.
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Tab.1 Parameter of model test in group 1
P T SRR E
adjustment factor parameter value
0.75, 1.00, 1.25, 1.5, 1.75, 2

i 3 /(m-s™) towing speed
K R FRE LIS
horizontal opening coefficient
F-Y4 K B /m bridle length 50, 62.5, 75, 87.5, 100
L oA B KSE [ B (m), S oA B 49K (m).
Note: L is the horizontal distance between the wine tips (m); Sis
the length of headline (m).

0.45, 0.5, 0.55, 0.60, 0.65
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Tab. 2 Parameter of trawl model test in group 2
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RO ATt
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Fig. 3 The performance of the dh256-1 trawl in model test group 1 (the legends are bridle length)
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Tab. 3 Significancetest of difference of the main per-

formance parameters between the 2 kindstrawl in model
test group 1
vq[?cj%etﬁ oyptjrji ng REFERAL Co
Ha g/ (m-s™) I F
trawl speed freedom freedom
0.75 33.95 9 <0.01 185 9 0.210
1.00 27.16 9 <0.01 0.03 9 0.867
0.45 1.25 17.76 9 <0.01 0.49 9 0.504
1.50 9.70 9 0.014 1.65 9 0.235
1.75 4.54 9 0.066 2.82 9 0.132
2.00 1.77 9 0.220 3.81 9 0.087
0.75 66.14 9 <0.01 155 9 0.249
1.00 80.70 9 <0.01 0.02 9 0.898
1.25 85.14 9 <0.01 0.05 9 0.837
00 1.50 76.96 9 <0.01 0.07 9 0.800
1.75 62.11 9 <0.01 0.09 9 0.777
2.00 47.32 9 <0.01 0.10 9 0.761
0.75 47.87 9 <0.01 163 9 0.238
1.00 38.60 9 <0.01 176 9 0.221
1.25 29.19 9 <0.01 154 9 0.250
055 150 2153 9 <001 133 9 0282
1.75 15.82 9 <0.01 117 9 0.310
2.00 11.68 9 <0.01 1.06 9 0.334
0.75 61.16 9 <0.01 226 9 0.171
1.00 54.84 9 <0.01 209 9 0.186
1.25 44.30 9 <0.01 187 9 0.209
060 1.50 34.17 9 <0.01 171 9 0.228
1.75 26.07 9 <0.01 1.59 9 0.242
2.00 20.00 9 <001 151 9 0.254
0.75 24.57 9 <0.01 3.64 9 0.093
1.00 16.84 9 <0.01 295 9 0.124
1.25 11.17 9 0.010 2.34 9 0.165
065 1.50 7.53 9 0.025 1.95 9 0.200
1.75 5.21 9 0.052 1.69 9 0.230
2.00 3.70 9 0.091 1.51 9 0.255
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Performance analysis of the four-panel mid-water trawl for Antarctic
krill fishery

LI Lingzhi®? CHEN Shuai®? YANG Jialiang™? LIU Jian*? WU Yue" 2 QU Taichun*? RAO Xin"?,
HUANG Hongliang™ 2

1. Key Laboratory of East China Sea and Oceanic Fishery Resources Exploitation, Ministry of Agriculture, East China
Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;

2. Engineering Technology Research Center of Marine Fishing, Chinese Academy of Fishery Sciences, Shanghai
200090, China

Abstract: To promote the development of Antarctic krill (Euphausia superba Dana) fishery, we proposed two de-
signs of the 4-panel trawl (dh256-1 and dh256-2). The net mouth perimeter of the two trawls was the same, and the
width ratio of belly panel to side panel (WRBS) was different: 1.00 for dh256-1 and 1.10 for dh256-2. Model ex-
periments were used to study trawl performance, and to determine the optimized nets and accessories, which in-
clude the sum of buoyance and sinker weight (SBSW), bridle length, and horizontal opening coefficient (L/S). The
results showed that, under the test condition, when the L/S was between 0.5 and 0.6 or when the trawl speed was
under 1.5 m/s and the L/S was 0.45 or 0.65, significant difference (P<0.05) was noted in the vertical net opening
between the two trawls: the vertical net opening of dh256-2 was remarkably faster than that for dh256-1. For im-
proving the trawl performance, the SBSW should be larger for dh256-1: the minimum SBSW for dh256-1 was 4.59
tf and that for dh256-2 was 1.98 tf. These differences might be related to the flow attack angle of the nets. The
WRBS of dh256-2 was larger than that of dh256-1; the flow attack angle and head surface of belly panels in-
creased and improved the vertical net opening. Conversely, when the WRBS was smaller, the flow attack angle
and head surface of side panels increased, and the pull of side line to bridle was strengthened, thereby limiting the
vertical net opening. Therefore, when the WRBS is smaller, the SBSW should be larger. No significant difference
in coefficient of the energy consumption (Ce) was found between dh256-1 and dh256-2. The L/S was inversely
related to the C.. No relationship was found between bridle length and C,; when the bridle length was =50 m, the
effect of bridle length to both the trawls was not obvious. Therefore, 50 m bridle needs to be used for the two
trawls. The effect of SBSW on the C, of dh256-1 was related to the trawl speed: when the speed was < 1.5 m/s,
the effect of SBSW on C, was not obvious; however, when the speed was >1.5 m/s, C, declined remarkably with
an increase in SBSW. Since the trawl speed of the Antarctic krill is usually around 1.5 m/s, the dh256-2 was rec-
ommended for Antarctic krill fishery. These results can provide a basis for designing Antarctic krill trawls.

Key words: Antarctic krill; mid-water trawl; sum of buoyance and sinker weight; width ratio of belly panel to side
panel; bridle
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