XEHS: 1000-0615(2022)02-0298-12

R RE A ot L 88w ammmE X EER

x|l F, OBRBET, K O#
(1. A DK =R 2ERE AL AR KPR 0T, AR S AR O SR T R st =, B3 2000905
2. Gl KRR R, WL TE 315700)

IK7A 4R, 2022, 46(2): 298—309

S
EE! y

Science Press

2 s 2 8

JOURNAL OF FISHERIES OF CHINA

DOI: 10.11964/jfc.20200412247

E: BRI BAEE, BRI AR AR LS. %
b, AR AR RS AR S EGRE TN, WS R, B
MAER S AT KB, RS RN R, TR YA
WREFREREBELR, AT B BHATAEFEFIOER L EEAFTENH 2
WA G L AR S R A A T B R A B A, kR BEAL
WRAE, EERIONITE 3AME (FH LA & M) T L A by 2 48 o 7= 33
WO T HA AR R A [ B0 B8 R (CPUB)] R 3 26 45 4 i 1K 3 2 3.
GREF, KON, ZHBBBERAFEEFRALR, FHE 6 MEAE B,
AEWYBELN, ZHEARANEMER. A BHBREN, N8 3t
Bk — K, TG Al AT U A A S B o 6% R A 4 B o TR S A X
B, ZHEWENEAEF. RERDEEABBMNEFEHRAEWEEE . R
FUHEE, EHEELH KA ELERRENE, RAREERALEETEE R,
LR 4R 9 o 0 B AT AT

KR 04 R RMZR; U WL

hETES:S972.7

ARE R FE R RLE , Al B AT BUX I
PRy RS BT B B DA AN i
AR ER A, R U Y BIL Bl BE T A T 5k
5 3 DO K BUE R E MO H S, BES
HEPE AR R A BT SR B o T A0 1 A
DI B B TR ANl Y AT BR L BT
BEPRRE OO T R A 0 R A5 A R ) (1]
AL LA BRECR AT 5B, AT R
AT, AT A R T TR A A R
HEMR, RIGHITRE AT A T 5 TR
Py AR e RS, — R iR Al
TR R TORR BT 228, LRI L S

IWHS BEA: 2020-04-29  f&EIHHA: 2020-06-24

BENIIE = AV AT I 7R Ui DX g Ve Al 5 EE S 23D KA 7 T L 0T (2015-2020); ARV AR A FS T g b BRI 2
T (2015-2020); Al AAT 8 v H 8 @ 7K 3k b 5 5 1 25 % Tl (2015-2020)

FE—1EE: XFE (W), AR ZES A S5, E-mail: luy@ecsf.ca.cn

BIEMEE: B, MNFEFEELZED S, E-mail: ziyuan@sh163.net

https://www.china-fishery.cn

SCHRFRERE: A

I8, RIERSE AT E] o e B, PR
SE R, AP ) R A B i X AR B
EERETRE, Menafimpl ., RN
LT R P [ B2 i I N T Y AN (SR A T
Wiy, A7 DX AEAT AR R E T 3 Ak A
AR BT ST I, TS R AT
Pe A HA KRR AR 22 57, Xy e SE T A
I DA S BLA AN AT BBk RS2 BIR R 5
B AT FE LA PR AL R A Wi VT SRl
PRS2, RS RN AT EEA T  HAT X
B, DUIREXS 4 5 B il Bk~ BF 5 F il A5 PH A
P SR S

HE K25 2: 3276 sponsored by China Society of Fisheries


https://www.china-fishery.cn

24 X B3, AR LOSGE A B 20 A T AR A U A 45 DX S 299

1 MRSk

1.1 #RIRIE

A e Bl F 2017 4F # YT 3L
B A 7 T RVt = o S /DA I 2 B o7 ]
AN M T, 4y 3k FF I (Zhoushan, ZS). T
(Ningbo, NB). 5 N (Taizhou, TZ) Fl i /H (Wen-
zhou, WZ), AR b S b5 T3 4 MR~
JERFR . Zil . BUTMER, XILA BT AR
BRBER, MBS, RRENED, &F
T3 1l DXt 7 8 SR ST Y 3 A v S R R 11
Higs, RIAE BB 4 4 XA REAS A i 5 B
SR 1 AT AR B i YV R e T A A O
F T M UK e S e D, AR B 0 1 B
HUIAE TR A5 D S s, PRt 32 2 g b a2 1)
MR H A 3 A X 22 B3R T

AT WA DU A, SR
I {7 JE P R e R A T ¥ s B ATl 38 2 2 b s
MG AY, MO R R A I IR
Waps 0k, HELAG A A0 455 s ) R 55 1 X
5B, A& R B . R ZEE AT
L3 A7 AN ] B T 0 AN ] 7 sk 3 35 4 £14) 65 ) 4 oK,
TR BAEE R D, FANH TR B B —
MR K AR BRI M, AN RE
AR A WA R A B, )T 2
A B AT LR X — 5, P I E A
AL DL W F (0 B ARG Do 58 R TR R AR R
RAE B AR EIE T B s, Bligifn)
L N B e e (= SN = S 8 T3
WL AR A S AR R A B A
xPia s R, WERERZ, TRIE

L DAl i () B AR LR R B D340, O TR )
AEZ B UEAR A I AL RAE B, RN DL R VR Y 2%
R, ZEWCRER > LA E B R R, e
ARG, ORI T R A I (5 B
AR e A R AR B M 1

AT AR R A& A
W AR, LRk egng, EH

J2 R E M (R) 1Y H A B RTBE LIS (M) 1
A, BT 5—8 AR BRI A =4
s, HAb A5 3547 ke B
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1.2 SLHE

I X IR £ F Rt oA 7 ik AT
iR A AR K22, B e A T X
G I 2 A4N) 1 v 4l B 7= = B 2R AT O 22 40 B
(ANOVA)Y, M EE R i A 25 H 45 DX S8 155 7= i
B R EEN . AU —H 08 T IX
W2 R 225 25 AR S TP AS [ DX A A AR
i ARL, W8T T /ANEEAR S 4 BB A6 56
¢ R0 T 210 SR 43 1 T AS T DX gt A 4 7 e 2
(B A 22 531 o ¢ R0 7 v A AT i A2 R I A S B AR K
P 5 B R IE A A3, AR TR 360 1E A5 2 B 7 i
KB J2: Shapiro-Wilk 1E 20 ke 5675 k17, {H 2

R 1 EHTERRES A ERBEST

Tab. 1 Statistics of the sampling counts of the boats in each month for fishing production data e
X 35 SR A4 month
areas source 1 2 3 4 9 10 11 12
T NB M 20 20 20 8 10 14 14 12
T NB R 3 4 4 2 5 5 5 4
aM TZ M 21 21 21 7 20 18 20 20
g TZ R 4 4 4 1 4 4 4 4
N Wz M 6 0 0 0 0 0 0 0
ATV M 0 6 6 6 0 4 4 4
PERTTIVA R 3 4 4 4 4 4 4 0

e REIRIRH &5 SR e i, MR EE S RIBENLEN; T

Notes: R is the fixed fishing vessel that obtains log information, M is the random fishing vessel that obtains information on the surface; the same below
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Tab. 2 Statistics of the sampling counts of the boats in each month for fishing structure data
[X 1 SR At month

areas source 1 2 3 4 9 10 11 12
T NB R 3 4 4 2 5 5 5 4
aMl TZ M 2 2 2 1 2 2 2 2
aM TZ R 4 4 4 1 4 4 4 4
JFl zs R 3 4 4 4 4 4 4 0

S ATl R b R AR B 2 AT S IS A,
T BRI R T Wilcoxon B 16 4007
TR 56 P 1 X 3 2 ] ) 22 531

RE ST 3 M A 455 45 F o A A X el 22
S, SR R0 2 8261 (hierarchical clustering
analysis), G 1T ZBXICHE 2 (Euclidean dis-
tance), FITriERHEKEE L (complete)”, H
Rt A e R iR A" amap T HMY
HH ) heluster pRIELSEER

1.3 fERRHY

AT T AT B A B ] (4 v 1 2 ek
ROE 5 A ST iU Ak T PR A FH (%) 32
9K 8049 A RODBC!'™ | XLConnect™; £ i {ifi JH]
1) EZLREEL N ggplot2!™,

2 4R

2.1 RN EREER SR
G T 22 50 A R R A5 H A B A 7 R

SEMAFTEIXIZE S, ST A RN 3 fin . R4
25 N KBER J7 22 a5 3, BRT 9 T X ek ] %
A E A (P>0.05), oA 7 4y X 3] 47 78
REES

X2 H 2% DX 5 BUs AT IE A A ke e
A UL AR s 22 s oL B AR IEZS 20 A, At
ANRER ¢ RS B T3 R S A A A X3 ] ) 22 S
(F 4.

BR T ¢ K9 ] LA 2 MAEAS 2 6] S 5 A 22
5, M REAR SR AR BRG] B0 B AR S B 56 T 1t n]
PLIA B I 22 5 19 H Y o Wilcoxon Bk IS 56 3l 72
Forp—b, ARS8 0 HTZ 5 1k i B 45 R n 5k 5
JIirs o SRS 22 T a RARAL, BIER T 9 H Y
PP DX el ) 22 S AN 2, 1 H B P T 2 1]
2 AN WSS, H AT X (] f) 22 S i £
B ERES

£ H 2% XA Al 157 55 J) i 4K 48 (CPUE)
FERR IR, DI 455 i 2 I Al S A7 3 3
N2 (1) AR Hrés )b A B 9 A
D2 S AU, AR B i A Z .

®3 BABRIEGEESHERREMNEREREBERFESN

Tab.3 Analysis of variance of pair sampling data of catch per unit of effort (CPUE) by region in each month

H{3  month 1 2 3

4 9 10 11 12

P 0.000 0 0.002 5 0.000 0

0.000 0

0.366 8 0.000 0 0.000 0 0.000 0

#4 ZAZKBRUHGEENHEBREMFRENES ) HELE

Tab.4 Normality test of sampling data of catch per unit of effort (CPUE) by region in each month
X 35 HAtr  month
areas 1 2 3 4 9 10 11 12
‘M Wz 0.004 8 — — — — — — —
G TZ 0.005 2 0.168 5 0.070 1 0.719 4 0.529 8 0.1181 0.1547 0.059 8
FfHili - zs 0.8371 0.067 5 0.957 4 0.029 2 0.6715 0.856 3 0.5258 0.0320
T¥ NB 0.000 1 0.000 0 0.0227 0.734 4 0.0353 0.473 1 0.021 6 0.2216
R o HERTEEE: TR
Notes: “—* stands for no data; the same below
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I3 Ak T LIOLEE 2 5 N -5 7 I8 0 4 5 K00 22 5 4
XFHAB IR, X DLAERS H 24 8 3 5

[ BT I Y Wilcoxon R B0 R, W] LA 2%}
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*5 HFABRUBHEEHEERSMEBUIRMARXE Wilcoxon FAFIHE I
Tab.5 Student’s ¢ test of sampling data of catch per unit of effort (CPUE) between paired regions in each month

X4 1 X 11 H1}  month
area | area I 1 2 3 4 9 10 11 12
Fili zs TP NB 0.019 1 0.000 1 0.000 0 0.000 2 0.469 0 0.000 1 0.000 1 0.0029
FHil ZS aM TZ 0.0139 0.000 2 0.0007 0.000 8 0.5249 0.000 0 0.000 3 0.002 2
ELRTIIAS I wz 0.0275 — — — — _ _ _
T NB aM TZ 0.191 1 0.007 0 0.000 0 0.0250 0.830 7 0.001 7 0.047 6 0.000 1
T NB I wz 0.000 2 — — — — — — —
M TZ I wz 0.000 2 — — — — — — —
15000 25000 | 0.007 ,
0.000 19
0.000 24
0.000 21 20000 5.6x10°
0.19 ANOVA, P-value=0.002 5 -
— 0.019 15000 }
m ANOVA, P-value=7.6x10"% ———= m o
S S .
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Fig. 1 Comparison of catch per unit of effort (CPUE) by region in each month

(a) January, (b) February, (c) March, (d) April, (¢) September, (f) October, (g) November, (h) December; the same below
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Fig.2 Cluster analysis of fishing structure of fishing vessels in various regions in each month
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Tab. 6 Student’s t test of sampling data of catch per unit of effort (CPUE) between paired regions in each month

i e H#¥> month
areas groups 1 2 3 4 9 10 11 12
T NB 1 2 2 2 3 5 5 3
T NB 2 1 1 0 2 0 0 1
T NB 3 0 1 0 0 0 0 0
M TZ 2 0 0 2 4 6 6 0
M TZ 3 6 0 0 2 0 0 6
M TZ 4 0 6 0 0 0 0 0
FHli - zS 1 0 0 1 0 1 0 0
Fri z8 2 1 0 0 0 0 0 0
fHb Zs 3 0 0 3 0 1 2 0
FHil - ZS 4 2 0 0 4 2 1 0
filb zs 5 0 2 0 0 0 1 0
Fri z8 6 0 2 0 0 0 0 0
6 - BMETHZRZSARE, HAbS A P X
S BIA B E 257 (R 5). ML Eathdi R A,
N BARANHHA G X2 R A G, [HM &G
. g 4r KA, ORI DX ] 1 25 5 0 2
e o Fra s A, R 9 A NS HAH 5
£3 R, BBV B 9 1 rh i v 4 1
Z::’ 2 TER TR LE HE IE TP Y, Zad 4 42
1 H iR, e el 55 IR 15 31 805 MK
(EH o ST T A P — R PR R T I
0 22588582550 /g28%Rs AT RIS, D g A v 8 il
SIS QS]] 582 PR Y AR drs 2=y B e £ e ST HE B :
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Fig. 3 Cluster analysis of fishing structure of fishing
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vessels in various regions throughout the year
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A A A7 AE 35 X3 2% 5 (3% 3). Wilcoxon Bk Al
K ZE AL, 9 AP IXIgm Z=5I AR, 1 H
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A B AT 2 S0, AR BT . S MRS
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Preliminary analysis on regional differences of fishing habits of marine fishing
vessels in Zhejiang Province: taking double trawlers as an example

LIU Yong', CHENG Jiahua ", CHEN Ting’

(1. Key Laboratory of East China Sea Fishery Resources Exploitation, Ministry of Agriculture and Rural Affairs,
East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. Xiangshan County Water Conservancy and Fisheries Bureau, Ningbo 315700, China)

Abstract: Marine fishing vessels are now under localized management, but their offshore production has the
characteristics of operating in waters under cross-regional jurisdiction. Traditionally, local fishing vessels
generally have significant local characteristics because they follow local fishing experience and traditional
fishing habits in inshore waters. However, with the steelization and large-scale of fishing vessels, the operat-
ing space of marine fishing continues to expand, so to understand and grasp whether the current marine fish-
ing has regional characteristics differences, it has indispensable scientific and theoretical guiding significance
for fishery sampling statistical survey and accurate fishery management. In this paper, the double-towing fish-
ing vessels in Zhejiang, a major marine fishery province, are selected as the research object. Through a large
sample random sampling survey, the annual production data of double-towing fishing vessels in three prefec-
ture-level regions of Zhejiang Province are obtained, and the regional differences of fishing capacity (CPUE,
catch per unit of effort) and catch structure are analyzed. The results show that except for September, there are
significant regional differences in fishing capacity among the three regions, and Ningbo is relatively close to
Taizhou, and there are significant differences in catch structure among the three regions in the whole year.
Taizhou area is relatively independent and has its own category, while the similarity between Ningbo and
Zhoushan is relatively high. Considering the interaction between fishing capacity and catch structure, the dif-
ference among the three regions is more significant. Although the production activities of China’s marine fish-
ing vessels are wider and more flexible than those of 40 years ago, the differences in regional characteristics
of fishing operations are still obvious, indicating that China’s marine fishery management should be more
accurate. in order to continuously improve the level of spatial scientific management of marine fisheries in
China.

Key words: fishing boat; marine fishing; regional difference; double trawlers; Zhejiang
Corresponding author: CHENG Jiahua. E-mail: ziyuan@sh163.net

Funding projects: Dynamic Collection and Analysis of Marine Fishing Basics in the East China Sea, Ministry of
Agriculture and Rural Affairs (2015-2020); Investigation of Offshore Fishery Resources, Ministry of Agriculture
and Rural Affairs (2015-2020); Investigation on Fishery Resources in the Tentative Waters of China and Japan,
Ministry of Agriculture and Rural Affairs (2015-2020)

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries https://www.china-fishery.cn


https://www.china-fishery.cn

	1 材料与方法
	1.1 材料来源
	抽样地点
	抽样方法
	抽样数量统计
	捕捞产量数据
	捕捞结构数据

	1.2 实验方法
	检验区域差异的统计分析方法
	聚类分析

	1.3 使用软件

	2 结果
	2.1 渔船捕捞产量区域差异分析
	2.2 各区域渔船捕捞结构的差异分析
	渔船月度捕捞结构聚类分析
	渔船年度捕捞结构聚类分析


	3 讨论
	3.1 浙江不同区域双拖渔船捕捞能力差异
	3.2 浙江不同区域双拖渔船捕捞渔获结构差异
	3.3 双拖渔船的代表性及其他作业类型渔船的普适性
	3.4 研究成果的局限性及其前景展望


