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Fig. 1 Investigation stations of parallel hauls experiments

F1 AEMRAMREMMRMNESH

Tab.1 Comparison of vessels and gear types between
the standard vessel and the experimental vessel
o o GXT
tvpe arameter standard  experimental
yp p vessel vessel
fEdp 7t W i
operating type paired trawl single trawl
K /m total length 324 428
T
% /m molded breadth 6.3 8
vessel
A1V /m molded depth 2.85 5.2
S {37/t gross tonnage 133 398
FEHLIIH /KW engine power 199 634
W H 5 8 /m mouth width 35 25
¥ 11 /5 & /m mouth height 25 10-15
KU1 1 m 384 300

circular length of net mouth

WU o 1

gear mouth configuration
o 5 1) H kfﬁ /mm 20 20
cod-end size
i 3% /kn speed 1.8-2.3 34
V5 %1 station number 15 15

96 Hx4m 100 Hx3 m
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lineatus). 4fl /5 [7 i % (Ovalipes punctatus). K4
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Fig. 2 Catch rate comparisons for the major capture species between the standard vessel and the experimental vessel

A: total catch rate; B: fish; C: cephalopoda; D: crustacea; E: Larimichthys polyactis; F: Pampus argenteus; G: Lophius litulon;
H: Harpadon nehereus; I. Champsodon snyderi; J: Amblychaeturichthys hexanema; K: Chelidonichthys spinosus; L: Erisphex pottii;
M: Engraulis japonicas; N: Apogonichthys lineatus; O: Ovalipes punctatus; P: Solenocera melantho.
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Tab.2 Examining the difference in catch rate
between the standard vessel and the experimental

vessel using Wilcox rank sum test

P2 i 7 RO AR KRR AT AR vE N, 8
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i, B ANSRRALH . b AREE . MR K

B R AR A< 22

USRS PR R, it s o E KT

S*E:iis paired difference of P N s i

P hauls catch rate 3 AT T IR A 5 2R U R A K R
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K £y _ NV hr-
% fish IS DA 0007 05 R (A Rk R B R (g
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s Lo uon TR0 R RS T R, ERE
pkfi H d h 14 -37.64 0.02 N S N — N .
s o pedon s PR T IR IO AAN K, R I8 R T/
45 6% 15 £ Champsodon snyderi 13 0.96 0.26 " o o
e i, BERRAEHAT 3 AR 2R A B VRS
Amblychaeturichthys hexanema 12 037 097 EAL AR, R E WS R DR, FAEN
f%ﬁﬁ; Chelidonichthys spinosus 10 -2.42 0.05 ﬁ%ﬂ7k/%ﬁ§ﬁ@§éfl_ﬁfﬁﬁz:ﬁ%, B I s F AR
- filh Erisphex pottii 14 -3.72 0.53 . — < N, w3y \
42 Engrautte vonicas b s oey  EARTEARIEK VR EAT BN, 5T
o T s ROV LR A A R Kruskal
P . 10 -2.05 0.76 .
Apogorichrys ineatus Wallis BRIV FUE 7 22 57 04 T 0 % bt
?lﬂ)ﬁﬂjﬁ&? Ovalipes punctatus 15 -6.57 0.33 IKIRAS AL B G2 45 51 B TIESKSH T
KA HEHR Solenocera melantho 11 -2.49 0.50
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Tab.3 The effects of depth on the catch rate of the standard vessel and the experimental vessel

W KA HE

B3 IS experimental vessel E3 ARyER standard vessel

B3 ARIEAT AN 2R S M AR R B TR L A 22 £k

Fig. 3 Changes of catch rate with depth for the major capture species between the standard vessel and the experimental vessel

JEwd FRAE A I depth
A& species experimental vessel standard vessel Vfrftseere;ctiefn
7 P 7 P P
ALEFRR total catch rate 2.94 0.230 0.88 0.645 0.758
a2k fish 3.15 0.207 1.60 0.449 0.646
3k JE2& cephalopoda 0.95 0.621 2.23 0.328 0.706
H 522K crustacea 0.68 0.712 3.43 0.180 0.194
/NEE £ Larimichthys polyactis 0.07 0.966 4.95 0.084 0.530
4R Pampus argenteus 1.39 0.499 3.32 0.191 0.312
HfG i Lophius litulon 1.76 0.415 3.52 0.172 0.550
J¢3k i1 Harpadon nehereus 5.33 0.070 5.74 0.057 0.528
J 2 15 £ Champsodon snyderi 9.00 0.011 9.70 0.008 0.520
ANELBERIT IR 1.60 0.450 2.77 0.251 0.856
Amblychaeturichthys hexanema
£k fg £t Chelidonichthys spinosus 5.91 0.052 6.23 0.044 0.402
ii-fifi Erisphex pottii 3.87 0.145 1.56 0.458 0.200
fiz Engraulis japonicas 1.18 0.553 5.58 0.061 0.804
411 4 K22 Apogonichthys lineatus 11.20 0.004 5.49 0.064 0.802
4 54 153 i % Ovalipes punctatus 2.94 0.230 0.44 0.803 0.224
KAEHINF Solenocera melantho 3.36 0.187 12.91 0.002 0.930
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Tab. 4 Fishing power correction factors for the major capture species
Fhk Y{H X mean ratio Kappenman
species FPC 95%CI FPC 95%CI
KR total catch rate 0.35 0.24-0.61 0.43 0.27-0.70
125 fish 0.31 0.21-0.58 0.44 0.25-0.71
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HifiZfif Lophius litulon 1.45 0.57-3.01 0.57 0.10-2.42
J3k £t Harpadon nehereus 0.08 0.02-1.87 0.38 0.06-1.93
45 2 145 fi. Champsodon snyderi 2.61 1.78-4.13 2.07 0.94-4.39
N 225l R R B £ Amblychaeturichthys hexanema 1.33 0.25-8.59 1.80 0.08-12.68
£k g4t Chelidonichthys spinosus 0.15 0.05-0.35 0.11 0.05-0.40
it Erisphex pottii 0.50 0.18-3.45 1.72 0.58-4.68
fiz Engraulis japonicas 1.37 0.05-6.8 0.79 0.10-5.88
4 4 K21 Apogonichthys lineatus 0.43 0.07-3.49 0.60 0.05-2.12
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Assessment of fishing power correction factors between two types of
bottom trawlers

LIU Zunlei"? YANG Linlin"*, YUAN Xingwei"?, YAN Liping"* ZHANG Hui"* CHENG Jiahua"

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

Abstract: Fisheries stock assessments often rely on time series of abundance indices obtained from annual surveys.
Thus, it is important to maintain the temporal continuity of such series when vessels have changed. This can be
achieved by estimating conversion coefficients between the two vessels through an intercalibration experiment.
This paper describes such an experiment conducted between the commercial trawler “zheshengyul0201-10243”
(standard vessel) and the research vessel “zhongyuke211” (experimental vessel). Two analytical techniques were
applied to compare trawl data and obtain fishing power correction factors for twelve major species and four spe-
cies-group combinations caught by the two trawlers. Fishing power correction techniques included ratios of catch
per unit effort (CPUE) and the Kappenman method. The results showed that 74 and 84 species were identified
from the standard trawler and the experimental vessel , with catch rates range of (47.27-1836.72) kg/nmile?, and
(12.28-311.85) kg/nmile?, respectively. The standard vessel had high catch rates of Larimichthys polyactis and
Harpadon nehereus, The catch rate range were (1.17—-1113.26) kg/nmile® and (0-565.39) kg/nmile?, respectively.
However, Engraulis japonicus and Lophius litulon were the top two species caught by the experimental vessel,
with catch rates range of (0-277.59) kg/nmile? and (0—125.24) kg/nmile’, respectively. The trends of capture rate
varied with depth showed differentiation between the standard vessel and the experimental vessel. Eight spe-
cies/groups showed similar changes in capture rate by depth, including species-group, fish-group, Pampus ar-
genteus, Lophius litulon, Champsodon snyderi, Apogonichthys lineatus, Chelidonichthys spinosus and So-
lenocera melantho. Five species/group showed the opposite trend in capture rate by depth, including crustaceans,
Ovalipes punctatus, Engraulis japonicas, Amblychaeturichthys hexanema and Erisphex pottii; Cephalopods,
Larimichthys polyactis, and Harpadon nehereus showed mixed changes in catch rate at different depth stratum,
which was related to the vertical expansion and the position of the net mouth. The ratio of mean CPUE and the
Kappenman method estimated the total catch fishing power correction factor (FPC) to be 0.35 (95% confidence
interval 0.24-0.61) and 0.43 (95% confidence interval 0.27-0.70), respectively. FPC values based on the ratio of
mean CPUE ranged from a low of 0.03 for Larimichthys polyactis to 2.61 for Champsodon snyderi. The FPC was
significantly different for five species-groups (P<0.05). These were species-group, fish, cephalopods, Larimich-
thys polyactis and Chelidonichthys spinosus. It was necessary to correct the CPUE data by applying the estimated
correction factor. The harvest of the standard vessel was dominated by near-bottom species, which represented its
excellent performance in capturing economically important commercial species. However, the composition of the
standard vessel’s harvest was not strongly representative of the ecosystem. The experimental vessel was suitable
for the investigation of shallow water areas. In deep water areas, due to insufficient vertical expansion and settle-
ment of net mouth, it had difficulty capturing species reflecting the composition of the near-bottom ecosystem.
Key words: East China Sea; resource survey; fishing power; trawler; parallel trials
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