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. GORKRW . EASEE 3 ~ 4 5 B R R 22V E ) - 0.20 ~8.02 m, 495 R 11 B ER AR
ZEVEIEIH 6.49 ~30.16 m; HLAUK S i XU 150 m 7K )2 3 G R I 4908 1 S i 2, AR S
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200 m K2 P AR R0 B A5 3 ~ 4 T R B I RAL R 2SR AR R A EE 3 ~ 4 T M B R AL
TRBEZEHAT B A1 200 m /K2 I A3 I, SE3 R el N 3, FErh i o 2. 6 kn L% 200 m /K JZ IiE5E
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2% 18 3 W A 52 T s MR A A ROIR 3
BROADHURST 45" A5 Ji¢ #6190 452 780 135 22 9L
Bl AR 1S 22, 22 E I H A B, ™
PR I R BE TR T O IR B

P b S0 5 vk AT T L e A B B 46 0 Sy
AR PEE 4 00 o) BLARAS , T fa AL H., /T
AT LS TTAE T #9468 , (8 7R AR S5 i gk
R, Bt g [ 457 14/ 55 2V B4k A, HoAth 4 19
FROLFISZ MR PR I AR 52 B R 85 1 T . I, 1E
HT 2018 47 A & 8 J1 I [a] kk pig A% e AT 1A W
ARG AT T b SN S A 0 YA [] AL T
JE, DAL 8] % B8 22 2 7 #i I AR IR 25, 32
I~ AR AL ( generalized additive models, GAM)

OIMTR P B AN PR B AR X 49 IRBE A BN S
53 ~ 4 1Y By AL TR IS 22 s U R i
FLNE 5 2253 Mt (One-way ANOVA) F35 i 3
X b5 R 1B R R TR ZE IS B LR
TEAE MV I e F 4 R 252 AR A 17 D0, LB EE 19
AR A BGE B ZE 1
LR
1.1 &f5elR

SRR 1L T 2 T AL A PR 7] b i AR
R FR 2RI (SRR 1) TRITHA IS &R
JEHR(35°50'W ~36°00'W, 53°75'S ~54°25'S) 1
VTR AT (SR L WL 1) o

®1 BMBEMERMERERE ERE

Tab.1 Main dimensions of Antarctic krill trawler “FU Ronghai”

HELRISSN FHLER psNiEing TR 58
Overall length/m Main engine power/kW Total tonnage/t Moulded depth/m Moulded breadth/m
110.75 4189.5 5306 11 17.8
:  J Test i S S et i
53.75° 53.75°
o
L
D 3
= o 05 &0
E “ s, = 0% .
o . o
= b4 00° o . 5 54.00 o 5 &
- .E o °°mo
i i %o
® &
54.25° 54.25°
FITHIAE S FATRIRIES
36.50° 36.00° 35.50° W 36.50° 36.00° 35.50° W

2 Longitude
(a) 1K LH First test

Z ¥ Longitude
(b) 521K LW Second test

B1 “i@xE"mRBHERE R Rl ki
Fig.1 Fishing area of Antarctic krill trawler “FU Ronghai”

SCEGME A 185.4 m x 128.5 m( 49 41.8
m) AP R, R R R R R O
(PE,34 tex) , W 2, Ml 18 m, W H R
240 mm, WELK 79.5 m, 11 B,1 ~5 W
HRSFEE 75 ~150 mm,6 ~ 11 55 R H RS H
100 ~ 120 mm, Jj 441 F AN 2246 . M 3% 1< 2 30
m, [ E RSF A 80 mm Jsi/NE 65 mm, J 40 fd TR
TR R OIHEYERT B ( Dyneema) o YA 4
BN JE T , 9 B S 99 M B 55 6 BT IR B,

B H RS 30 mm Jdi/NE] 20 mm,, 4 P
R ERSE 15 mm 9 C1AETC 4 FAE 360 mm i1
18 4>, H4% 450 mm 3FF 76 />, #:4it 25.9 kN %
J1, IEERTN 360 mm 35~ 14 4> 424 2.2 kN 3%
Jio TN A4 25 mm k4,370 ke (ZE <
Jok, IR BT S A 45 PG 900 kg LA,
RLELBR I 2 170 kgo WURBEARPETLLL 1.2 72
Ao FCAF 1 @] 1S m® ol o g AR, AR B B

9.6,
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P-285 240 75

P-180 150 100

P-150 75 200

P-210 120 200

UC-480 100 180

2 185.4 m x128.5 m( 4% 41.8 m) Eg iR B HRHE X 7 [&]
Fig.2 Net drawing of 185.4 m x 128.5 m ( headline 41.8 m) Antarctic krill trawl

1.2 HFERE

PR B8 A 46 P PR K, X 2 v L, A
FER A 9 A [a] 07 9 % 22 AR 3R ) ELAR R
Ao AN [ 07 T4 B JHH SR B AT T PR 2
oA, B EAE A S5 3 ~ 4 T B i
Ab T 1T R R (P 3 R A AR
EINTEESINTE I8 LAkt L sy (v SE R S v
m BB TR 22 AU R M B AR,
05 P SR 2 AR I B AR

il A 3R TR IX TDR-2050 #E47 4 A [F]
PRI I o TR R A5 4 | LA
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JERAAT AL o BRI E AL R G0 GP-25 R4
FE 355 16 K030 , 63 A A A o R R . LA
JEER T P LA P 1l R G B o T R R B K
A4 < AU (150 m T 200 m 7K J2 € 2 1) 9 )
T TR o AT RUEE 55 9 1] 3 T 0 9] 5 A
AT KU X DIC-AL-ST A A i i1 C1-60G it
Rk AR . R m LA, i 15
ARSI I B B F AR i 3K
Ao AT R 9% B I (A AR A A 5, 45 R AR 0

.
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(a) /¥ Operation

(b) M E 4B Simplified figure of net body

a O LA b S E 1 ¢ A% ab beac FLEBEE 4358 22.5 m 57.0 m79.5 m,

Point a is the headline ; Point b is the net body 1; Point ¢ is the cod-end. The straightening distances of ab, bc and ac were 22.5 m, 57.0

m and 79.5 m, respectively.

3 Rl A 18 B R HE I 4R AL ) R ) 5 TR 40 )

Fig.3 Top view of krill trawl during operation and simplified figure of net body

1.3 HESH
KT GAM BRI b 20 TR B2 20 5 M £ 1
VRV 22 AT oM 252 L e R 2 iy, 3 1 A28
et ) PR SRR A T ARG (B AL ) | e o e
251455 ( conditional number of matrix) , J| [ E &
M B R P 7o (B R O 22 B A
AR 205 TR 3 22 1 52
SEHE GAM BB AT
D =s(X,,,) +s(X,) +s(X
s(Xy) +5(Xiiso) +5(Xpuso) +5(Xpope) +
s( Xy ) +as. factor(X,,) +& (1)
D, :s(XWp) +s(X,) +s(X,) +s(X,.) +
s(Xy) +5(Xiiso) +5(Xuso) +5(Xpogo) +
$( X, ,00) *as. factor(X,,) +& (2)
XD, AR EEREE ,m; D, O B R E 1
AITRIE 22 ,m; X N BB B, my X i
A, kns X MG R TT I, (°)5 XK
L, kn; deﬂ‘:’mrﬁj (%) 5 Xiaso M st-zooéj\%”jj 150
m F1 200 m 7KJZ BT, kns Xy 50 F X007 51
150 m 1200 m ZKJZ M5 X, AR, 2
BRI A8 B my R s () 2 AR P AR Y
— YT RE & FRIRE E(e) =0,8=0" , fF
BIERIM
R A 5 A5 2 46 b 24 TR B R0 AN [ 38 L
TRIEEZERY 95% AR X 18], IR 2% 1t A S, v )

) +s(X, ) +

td ws

d

(akaike information criterion, AIC) 47 0] )5 & 4
SRR 07 5 ARG 5, AR RIS P {E
fili 2% 18 748 0 0] RS o A A7 TE B B R R (P <
0.05), MIEAGTT B A & (estimated degrees of
freedom , EDF ) 5L 51 25 5 4] 5 | A8 i 5 DA A% o7
JEMETANMER R (EDF = 1, {72 & 5 R
TAMKR) . I R 3.5. 1 B aE4T GAM H
B PRy A B A DA 3 o

2 4

i USSR 25 UK BB , 4 BT
B AR 15 1 P 5F B E 40V K E 40 5 R 1
VRIEE 22 H 35 05 45 WK S B R 4 54 I U 8
55, SMFTARZISTNG 2 min 446 190 4 5 030 2R JE S 2% 2k
SUARIE Yk 1 20 5 M R 22 S

SERHIA , 45 B 1K SR RN T 500 m, 4
VR 145.82 ~302.27 m, M 5 1 & & 150. 61 ~
310.15 m, &R & 89. 10 ~301. 83 m, HL &%
B 350.9 ~631.0 m, JEH K[ K 2.0 ~3. 5
ko, f T SE B P ALy T, KU S ALK [ g 2 ~ 8
kn, EERTGILR. A AKRFHE T 1 kn, B
BEE2 m DL E(F2) . BAS R E
55 (M 46 14 32,275 33 < 1.000) , BT 1 725 it
HART B,
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Tab.2 Statistics of models independent and dependent variables

At FHE peERE EBORE FoME Hh gk
Variable Mean S.D. Max Min Median
A% Depth of headline/m 187.87 2.71 302.27 145.82 181.67
£ 1 % EE Depth of net body 1/m 193. 67 2.73 310. 15 150. 61 187.42
AN SR E 1 522 Depth difference between headline and net body 1/m 5.80 0.12 8.02 -0.20 6.11
P BEVRE Depth of cod-end/m 207.71 4.68 301.83 89.10 201.20
S M FEREE2: Depth difference between headline and cod-end /m 17.10 0.68 30.16 6.49 18.14
WK ¥ Warp length/m 504.07 6.69 631.00 350.90 515.20
i 3# Towing speed /kn 2.70 0.03 3.50 2.00 2.70
i) Towing direction /(°) 267.98 6.43 340.00 125.00 290. 00
Ki# Wind speed /kn 4.70 0.19 8.00 2.00 4.00
JXH] Wind direction /(©) 254.75 8.11 315.00 45.00 315.00
VBT Wave height/m 2.10 0.07 3.00 1.00 2.00
150 m /K)Z % Flow speed(150 m) /kn 0.20 0.01 0.90 0 0.20
150 m 7K )2 ] Flow direction(150 m) /(°) 148.20 8.66 337.50 0 135.00
200 m 7K JZi#E Flow speed(200 m) /kn 0.25 0.01 0.80 0 0.20
200 m 7K 2w Flow direction(200 m) /(°) 149. 69 8.24 337.50 0 157.50
Wi Catch/t 21.10 1.43 40.00 1.00 20.00

2.1 FRREEBER TR R E TR (P <0.05) o AR

iAd ALC K580 A BR, 42 35 BT A 2 el DR 5 AR A
T AIC fi £ /I (996. 17) , A5 T figp B¢ < d5r w55

5 R EFIKJZ I IE (150 m F1 200 m) 261
KA(EDF=1) W33,

£3 LWIRE GAM EREILZER
Tab.3 Summary results of the “GAM =headline depth”

EhE GFEmE 2
Vel e St P
XK JE Warp length/m 1.000 1.000 17.274 <0.001 1 005.40
#i3# Towing speed/kn 2.022 2.544 5.619 0.002 653 1 007.27
K Wind speed/kn 2.032 2.426 2.932 0.036 970 1 005.36
150 m 7K )JZ¥i# Flow speed 150 m/kn 1.000 1.000 7.003 0.009 398 1 006.02
200 m K )2 # Flow speed 200 m/kn 1.000 1.000 0.656 0.419 941  999.25

TP ALC EAERIRE W T AR RIAS R . IREFTA T AIC =996. 175 BIRIRFEAR =82.1% ; P <0.05 FRBH %,

Notes: The AIC value in the table represents the result of the elimination of the specified factor. After retaining all the factors, AIC =996.17;

Deviance explained =82.1% ;

H &4 AT B TREE S BA BE R 150 m
K2 2 W A IR A DG DG AR, 5 A AR G
K F 5 W RGE A3, b TR B Sl N R R b
PR EE 5 200 m 7K )2 3 3 RTR 5 T 35 A OG O%
22 EREME1 REEEBRIER

W AIC 6 56 & B, 40 55 BT A 5 e ER] 5 1
1 AIC {H /N (293, 62) , L g B % R 73. 6% .
i35 200 m AKJZHE A 2 m IR E T EA9S M B
REE 2550 25 (P <0.05) . EA 5 M5 1 3R
205 150 m KZMHE R LM RLR(EDF =1),
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P <0.05 indicates significant variables.

W2

4,

HIPEl S mIAT: 20 5 9 B 1 R 2 25 HoA B
TR 200 m 7K )2 U S A8 38 0 Se 35 K5 8/ 1Y #
PO HEH 2. 6 kn 200 m P 0.3 kn B 255 %]
K2 m RS, B SR 1 ‘iﬂ?‘r#%ﬁ'fad\
2.3 EREWNELRNENBEREEZL WS

R 22K IR 5 R B @%’f@ﬁxﬁiéﬁl
5 BETRE 225 il 35 (£ 5,P <0.001) ,
Pl 6 T %R, Bif 0 A 14 0 0 B P T A8 Ak 328 i
Ao AR EN S 3N 17 v i, RS W
TREE 2270 2 e AR B 3 28 32 I, TR 22




1 WRENEE , 55 . B T 22 007 0 T AR A U408 P50 A/ I RS B2 il R 22 43 149
RIS s R IR F) 40 v, R ZEE AL TR
100 100 100
=%
: p
2 ’ : b
= ° . ° B :
s L & 50 50
g™ ;‘4 g . g 8
B &2 e
ey ﬁ e bt &
Fo° = =4
5 s 5 0
g < 5 :
i 8 = .
8 o
50 -50
350 400 450 500 550 600 2 3 4 5 6 7 8
RAKE (2
Length of warp/m Towing speed/kn Wind speed/kn
a (b) ©
100 100 20 aee-
= =]
(=4 (=3 +
5= 2] % 10
R ° K3 o E I
2 ® 3 950 3 o
,lg 7 g o .é % 0 _— ==
I 3 I 3 e, | -
xa X =%
= g o » 10 _
o ° o ° 8
0 oS &
— o N o G
<] (&) 2] *20
Gt el
= a | e 1w me =
m HI  Im
-50 -50 -30
0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8 1 2 3
150 m KZE 200 m KBERE TR
Flow speed 150 m/kn Flow speed 200 m/kn Wave height/m
(d) (e) 69)
Pl e 2R AR {5 X RIS R, SRk Ay g it 28
Dotted line in the figure represents the confidence interval range, and the solid line is the response curve.
B4 HHRE,SFRES LRNREZEXRHN GAM KE 517 E
Fig.4 Relationship among fishing operation, marine environmental factors
and headline depth based on the generalized additive model
x4 EREWMH1REE GAM HRER
Tab.4 Summary results of the “GAM = Depth difference between headline and net body 1”
A fiitEBE SEAGE
Variable EDF Ref. df. F P AlC
YK Warp length/m 3.404 3.798 1.087 0.2527 412.19
6 7% Towing speed/kn 2.373 2.929 2.688 0.038 7 412.02
K Wind speed/kn 2.051 2.447 2.475 0.5110 389.18
150 m 7K )Z¥i# Flow speed 150 m/kn 1.000 1.000 2.558 0.1129 309.23
200 m 7K JZ¥ii#E Flow speed 200 m/kn 1.000 3.766 15. 800 9.07e - 10 297.54

T b AIC EARIRE W T AR RIAE R . IR BT T AIC =293. 625 BIRIEREAR =73.6% ; P <0.05 F-BH R %,

Notes: The AIC value in the table represents the result of the elimination of the specified factor. After retaining all the factors, AIC =293.62;

Deviance explained =73.6% ; P < 0.05 indicates significant variables.
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5 - H
: g : 3
2o, O 2 0 kS 8
RO . &
oo a
‘mf ‘lﬁﬁ . Z o ZE
LE &5 2| ° o SO 4=
B -+ ° ;Q =
g% #3 i%
o
74 + {5 I
-6 -6 -6
350 400 450 500 550 600 2.0 25 3.0 35 5 3 4 5 6 7 8
BAAKE ik KK
Length of warp/m Towing speed/kn Wind speed/kn
(@) (b) (c)
. 0.0f ——  -----
2
= =
2 = 2 -0.5
= S -
2 2 =
&3 b= o
e 2 ge LOT
B2 g ®g 0 T
1 8 Ik 2 . s
% ¥ ®os
B4y By S =
o _
.t s 2 & -2.0
— 8 N o qu_J‘
o &
& & \
= -6 = 6 ! -2.5t eee--
i nm - m
0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8 1 2 3
150 m KBEFE 200 m KZFE IR
Flow speed 150 m/kn Flow speed 200 m/kn Wave height/m
(d) (e) €3]
5 WEHRESERRELRENG 1 REEZBEXRN GAM HE 317 E
Fig.5 Relationship among fishing operation, marine environmental factors
and depth difference between headline and net body 1 based on the generalized additive model
RS ERERERFERBER
Tab.5 Results of one-way ANOVA test of catch
A hE B 5 ¥1J5 r p
Variable df Sum Sq Mean Sq
243 Depth of headline 1 46 46.02 0.402 0.529
7%  Residuals 53 6 063 114. 40
X FEEREE Depth of cod-end 1 270 270.30 2.453 0.123
7% Residuals 53 5 839 110.20
FEN-FEREEZ  Depth difference between headline and cod-end 1 4 598 4 598.00 161.200 <0.001
7 Residuals 53 1512 29.00
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5t

417 t
=32t
40 t

Do
(=

—
[5)]

[3)]

wEE
Depth difference/m
=

N

0 —

R ML ZE 3

Eo6 FRAMIKFHEREIN ENSME
REEERZRNRERE

Fig.6 Representative catch caused by

effect on trawl depth diagram

3 it

3.1 EEHRIERMEEEY ERRESM

AR A R R R 2% BN R4
R PR X G2 (0 PR 285 B RN BT b /K2, T B i 7
BRAE OO IR, SIS ME R BT . AR SL G Y
ST, R L XUHR 150 m 7K )2 i
BRI (P <0.05) 4 [ -0, SR E
AR S, S R I A BT,
TR IBE I FL A K JBE 0 8 T 54 6 3 ¢ 34 o
T /N e A FUTE 2R 72 I 22 32 31 XL 5 8 TR 1 5
0 RS VR Y B S IR AN R B, 4
I X 8 0 5 B IR IS B W T, P AR X — B
Fy D5 DR« RSB A G P, S 08 2 TR G, XL
1R (XK T 4 kn) 5, B AREAE L 2 4, Y s
SR . BT R A I, 75 28 5% 18 ) L
X 7K R AR X ) 4 2 o O XA M
PO L B A X 33822 ARG, 190 8 990, T JXUAE b i
FAJZ o POLITIS 257" 7R, 1R 43 3 BiHte 10 v s
JESR DN F5 5L , T ANEE 7 LE A A e R I o i 15
i B - JRAE P T SR, FRATT4R
s, IR KT (KT 2 m) 380 1 ¥ i 0
61325 3l (NI ) , -5 B 0 LA o 2 348, 466 190 I
IR/ . 5% WEINBERG 25 (14 Ji 4 ¥ F
T2 S B, I EL AR 16 47 5 B 7 S g 494 A o o 7
R B K AR LR, L 150 m K2 A3k
FRY 36 P00 7 7K ST R A, 5 ) I A i 4 B A4
I T QAN B L LY =R 5o 3 (38
3.2 WERENSEREN ERE5MS 1 RE
E0EA

i 19X I B A kg S IX 3 o 7 R B B P A

R iNIRC N S UR TN BEl S o ST A E i)
BEIRHEI, 55 1 ~5 B B B B w9,k
R B 1) 41 O BR 285, S AR AV B3 A 5 Al Ak 1)
BRI R B I, E L
N5 S 1R 22 SRy ER R B RS A TS
Hi i 200 m K JZ A 2 m YR SRR
PE W TR ZE BE N T, R R R
WAV HE R X R] (2.5 ~3.2 kn) N, B4 5 5 1
TR PE 22 B 4 0 R 22 I 7 AE X — B
Ji DR RT A 45 A 4 09 1) 1 Ak 52 T & A AR Ak B 4
ARG, 777405 1) B A B ) /Y 53 ) 1
KOFIA, EQTI . 20 8aEREm, M
2= g 10 ) A N N S B T o e N
L PR A9 5 R B 1R T 2 B 1 i
Ao B RIS T BRI 2EHE 200 m 7K 2 i 3
I, el RIG w8 o A BT HRdE & 0 :200 m K
JEFBIIN( X0 <04 k) IS 3L 1] 5 U F A9 1)
OB e 2 N N T B = N E DS I T e R
B 1 BREEZEH G 200 m KJZFHE KT 0.4 kn [
WIAAE o GHE WIS ER A3, TR i1 23 36k ot ) B AR X
JESEN, NTATAE F 205 0 B 1 TR 2280/
3.3 EREXWNER-NEREENFIN
PICHOT %) | ] PIV 5 A ( particle image
velocimetry ) & Bt [0 5 1ij B A7 10 Gt 3 IX 4, W] il
02T WRURE R TR e sh 4, ek s e
TCIEAEAR U 8 DX 3815 B, 4 5l M AT IO 38 2R s
W5 i LIS ) B v R i G 22, I 9 P HE BT
DU IR, Wt U 9 B R A 5 24 T
S e IR AR HUAR 23 A1 1) 52 00, 5 AR B 1 A LA
W5) 55 Lo i i 7 2k ), 25 A R 2
W AT AEAS B 0 A 52 ) R 5 I 1S T, 58
FHEALRIZR 5 22 0 B R0 i 4R ) 4t 0 28 AOIR 28
A J7 2RI 4 AR, v AR 40 5 M
PETRPEZER M .35 (P <0.01) , {HXS 249 (1%
{0 TREES AN 3 anl&l 6 s, 140 5 o 4
RIZ 2B R e 3 2GRk, BT m 5k
D Ji 1) Do) B (AR B R 8 285 SR A A D o 08 e A
TP ) ) A DB 244 ¥ AJ /N T 100 ¢ I AR A4
BUNT W8 A0 BB R R 175, 3R 32 B4k 58
I A BB B E R (I 77 2.2 kN) ik
55 1 PO L e, R 22 I K g, i)
BRI TR B A R itk iy 10 ~
30 t I, SRR R W B 3 ) 3 AR, 7 1A
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¥k

30 &

PRI AN R ZE RGN 5 R KT 30
N 3R 58 4 T I 4, TR 22 1K B e B AL, T AR
SZARTE . WHE R H ], RZK TR Bk
P JEE T ITC, I, 46 P 28 AR 28595 A A [
ERST: VA FEINIbEAERE
3.4 fHEEIW

ARG LA A5 RS AHCHESE, 32 LUR e A
IS (1) WA B R T R BAR S, R
DR B AR WARIR R B I IA) , B 2225 B BRI
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Factors influencing the trawling status of Antarctic krill fishery based on
multivariate analysis

CHEN Mingxin' , XU Liuxiong'****  TANG Hao'****  ZHOU Cheng'***?

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;2. Key Laboratory of Oceanic Fisheries
Exploration, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China;3. National Engineering Research Center for
Oceanic Fisheries, Shanghai 201306, China;4. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources,
Minisiry of Education, Shanghai 201306, China;5. Scientific Observing and Experimental Station of Oceanic Fishery Resources,
Ministry of Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract; The net position, net body status and overall status of trawl are important indices to evaluate the
trawling performance during trawling operation. The trawl operation status of an Antarctic krill trawl is
expressed by the depth difference between the different parts of the trawl (headline, section 3 —4 net body
connection, upper midpoint of the cod-end mouth). In order to determine the trawling status of midwater
trawl , the effects of fishing operations, marine environment and catch on the status of trawling operations were
investigated in this study. The results showed that; The depth difference between the headline and the section
3 —4 net body connection range from —0.20 to 8.02 m, and the depth difference between the headline and
the upper midpoint of the cod-end mouth ranged from 6.49 to 30. 16 m; Warp length, towing speed, wind
speed and water velocity at 150 m depth had significant effects on the depth of the headline (P <0.05) ; The
headline depth was positively correlated with the warp length and water velocity at 150 m depth, there was a
negative correlation between the headline depth and towing speed, and the headline depth decreased first and
then increased with the increase of wind speed; Towing speed, water velocity at 200 m depth and wave height
had significant effects on the depth difference between the headline and the section 3 —4 net body connection
(P <0.05), The depth difference between the headline and the section 3 —4 net body connection increased
first and then decreased with the towing speed and water velocity at 200 m, When the towing speed was 2. 6
kn and the water velocity at 200 m was 0.3 kn, the depth difference between the headline and the section 3 —
4 net body connection was the largest, and the depth difference was the smallest when the wave height was 2
m; The catch was positively correlated with the depth difference between the headline and upper midpoint of
the cod-end mouth; Warp length was the most important factor affecting the status of trawling operations,
followed by towing speed, wind speed, wave height, and water flow velocity.

Key words: Antarctic krill; trawl status; fishing; marine environment; catch
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