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Fig.1 The sketch map on the attached
positions of TDR-2050 along the

leadline of the tuna purse seine
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Fig.2 The distribution of sinking performance
index by the fishing method of floating
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# 1 Bootstrap F 4R
Tab.1 Statistical results of Bootstrap
T AL 0 T o ¥ 95 i f R v
floating objects associated school free swimming school
= fishing method fishing method KA
factors formula
T 95% & {5 IX.[i1] FienE| 95% 15 X [H]
range 95% confidence interval range 95% confidence interval
£ B A T/ s 548 ~ 653 560 ~ 622 524 ~591 533 ~578 Tpee =92% ~95% Trop
10 m Jii# V,o/kn 0.03 ~0.09 0.04 ~0.07 0.04 ~0.10 0.05 ~0.09 Vioros =78% ~80% Vg,
60 m Ji i Vg /kn 0.35~0.74 0.46 ~0.66 0.25~0.48 0.28 ~0.43 Veosree =01% ~65% Viorop
120 m i V,,0/kn 0.43 ~0.82 0.51 ~0.74 0.42 ~0.72 0.47 ~0.67 Visosree =91% ~92% V1590
FEMKE L/m 2173 ~2 781 2387 ~2 711 2021 ~2 539 2 097 ~2 401 L., =88%~89% Lpop
I B E V) /kn 9.85 ~11.29 10.14 ~10.99 9.83 ~11.27 10.11 ~11.00 Vosree =100% Vorop
PN L L, /m 371 ~ 499 386 ~ 460 320 ~ 455 344 ~ 429 Lijree =89% ~93% Lypop
W% P 0.65 ~1.00 0.725 ~0.95 0.25~0.75 0.325 ~0.625 Pre =45% ~66% Prop

2.3 AEEBEZEZEHETEMNEREEENERER
S

R WA R K B EIFS R,
60 m 7K JZ I A K BE K I R A £
P o9 2 fig (TR o 2 ) ZH B 1) GAM A6 Y Sy o £
B, 60 m 7K S22 39 0 T A 8 5 0 I Ay i
F L FLUCR 45 40K B2 R I S R AR R R i R
FN65.6% (F£2),

60 m 7K J2 it 3 G 40 K BE 5 DT R R B 5
BRSO G 2, T ik 9 8 R 5 9 I R R A 6 %
(K 4), Z2HHME EDF R, X 3 MHRY
L UIREE S R LMK R (EDF = 1) o i | S0 %L
a7, U A W R A v S I R Y I A
H0.15 m/s, FHik 7y 0.18 m/s,

K JZ T (60 m K = U K 40K S T
JEZH Y GAM B d (A RY, i 60 m K
J2 AL 3 X T I S R R B Ol SR U O B A
KB, 10 m oK JZ 9 . 8L 8 50K i B R
44.1% (£ 3) .,

60 m 7K JZ U 8 I B 20 I R 5 L e R 2
AR R (K S) . 10 m /K J2 i 3 i 40 K BF
2% H W EDF# 1, BB B A5 UK 3 2
LMK R MR /N T 400 m i, Bl 5 40
T A3 O, T e e R ek /) ) 5 B 2 K RE R
T 400 m {5 R K T b SN BN B R
0 B B AR 9 T 0 e T R AR L 0. 18 ~
0.19 m/s, X LE A B, Joii I U5 U ) Wil A 1 vk
WS [ AR, 60 moK 2 R I B Y 2 R T

B W & B8k B H 73 B £ W], 10 m Kok 3 e oy S R
#2 GAMREGIHER (FERYBEMEE)
Tab.2 Statistical results of GAM ( floating objects associated school)
R flivt A d B 7% 4 | B F{H P {H
model factors estimated df referred df F P
60 m i Vi, 1.000 1.000 33.22 1.44e-06
K L 1.000 1.000 13.79 0.000 69
R B V, 1.000 1.000 3.11 0.086 31
R-sq. (adj) =0.627 Deviance explained =65.6%
®3 GAMERGIHLER(BHES)
Tab.3 Statistical results of GAM ( free swimming school)
R R fivt A dr R EE e F{H P{H
model factors estimated df referred df F P
10 m i Vv, 1.722 1.722 1.95 0.156
60 m JiH Vg, 1.000 1.000 22.28 1.27e-05
HIAKE L, 1.358 1.358 18.26 9.72e-06

R-sq. (adj) =0.407 Deviance explained =44.1%
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Fig.4 The relationship between impact factors and sinking speed by the

fishing method of floating objects associated school
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sinking speed

-0.02

S( V10,1.72)

-0.06
0 0.050.10 0.15 0.20

0 04 08 1.2
Vo

g
= 002
S5
w

-0.06
100 300 500 700
L
20 ]
2 15 1
X5 10
X & ]
5 s I/
0" —
0.12 0.16 0.20 0.24
DUBEIERE / (m/s)

sinking speed

5 HHEHEETIKREESEWMERXRE
Vios Voo, Ly 7% 10 m Ji# ,60 m Fi , AU 55(Vyp,1.72) ;s( Vi, 1) ,s(Ly,1.36) FIR 4 P50 T I B2 1 2 i

Fig.5 The relationship between impact factors and sinking speed by the fishing method of free swimming school

Vios Vo ,L; represents 10 m current speed,60 m current speed , towing line length;s( V,,,1.72) ,s(V ,1),s(L,,1.36) represents three
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0.175 m/s, 55 iff I 520 4 B 119 95% 15 X [A]

0.152 ~0.176 m/s Z5H/N, K5 99.4% (& 6) .
A Fh e R v B T ) W R R () 95 %

fE X [8] 4 0. 182 ~ 0. 190 m/s, 5 - 520 P R 2

FE 1 95% {5 1X i] 0. 180 ~0. 193 m/s K It , ik
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Fig.6 Comparison of predicted values and
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Fig.8 The relationship between impact factors and predicted values by GAM

by the fishing method of floating objects associated school
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Differences of gear performance of tuna purse seine
between the two kinds of typical fishing method

TANG Hao', XU Liuxiong'**** | WANG Xuefang',
XU Guogqiang', ZHOU Cheng', ZHU Guoping'***
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Abstract; In this study,according to the survey data of tuna purse seine by sea trials from 2011 to 2014 ,by
using the Bootstrap and generalized additive model ( GAM ) to quantitatively analyse the differences gear
performance between free swimming school and floating objects fishing methods. The results show that: (1)
the maximum sinking depth of floating objects fishing method ( 195. 20 - 219. 36 m) is 94. 8% of free
swimming school fishing method (205. 83 —219. 04 m) ; The average sinking speed of the floating objects
fishing method (0. 152 —0.176 m/s)is 84.4% —91.2% of free swimming school fishing method (0. 180 —
0.193 m/s). (2)V,,,V,and L, have a significant impact on the sinking speed for the swimming school
fishing method. (3) V,,, L and V, have a significant impact on the sinking speed for the fishing floating
objects associated school. (4) The results by GAM prediction show that:the predicted values of sinking speed
(0.155-0.175 m/s)is 99.4% of sea trials for the floating objects fishing method ;the predicted values of
sinking speed (0. 182 - 0. 190 m/s) is 98. 4% of sea trials for the free swimming school fishing method.
These results can provide some reference for distinguishing the sea conditions and controlling the fishing
operation for sea operation.

Key words: tuna purse seine; floating objects associated school; free swimming school; sinking
performance; sinking speed
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