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Fig.1 Map of fisheries resource survey stations in

the Nature Reserve of T. japonicus
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Tab.1 Fish composition in spring and autumn

HE =
spring autumn
H w J& T H ® & i
orders families  genera  species orders families  genera  species
%4 H  Lophiiformes 3 3 3 4% FH  Lophiiformes 1 1 1
JT% 6 H  Scopeliformes 3 3 3 %8 H  Scopeliformes 2 2 2
i H Pleuronectiformes 6 6 13 i H  Pleuronectiformes 5 5 12
i/ H  Clupeiformes 1 1 1 fifiJZ H  Clupeiformes 3 3 3
#WJtH  Syngnathiformes 1 1 1 #H  Syngnathiformes 1 1 1
i H  Perciformes 17 25 28 #4572 H  Perciformes 19 27 29
26 |~ Anguilliformes 4 6 7 g4 H  Anguilliformes 6 8 9
i H  Siluriformes 1 1 1 572 H  Siluriformes 1 1 1
filif, H Tetraodontiformes 1 2 2 fitif. H Tetraodontiformes 3 4 6
flizf H  Aulopiformes 1 2 2 {8 H  Aulopiformes 1 1 1
%5 H  Gadiformes 3 3 3 52 H  Gadiformes 1 1 1
i 2 H  Scorpaeniformes 6 7 7 2 H  Scorpaeniformes 4 7 8
HlfH Gasterosteiformes 1 1 1 #EJZH Rajiformes 1 1 1
W% EH  Ophidiiformes 1 2 2 i H  Zeiformes 1 1 1
it H  Myliobatiformes 1 1 1
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Fig.2 Cluster analysis for spatial structure of fish assemblage in the Nature Reserve of

T. japonicus in spring (May) and autumn (November)
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Fig. 4 CCA ordination of fish species and environmen factors in
spring (May) and autumn (November)
Spring: Deph: depth; Tem: temperature; Turb: turbidity; Chl.a: chlorophyll a; DO: dissolved oxygen; Sali: salinity; Cond: conductivity; amph: amphi-

poda; plan lar: planktonic larvae; cope: copepod; euph: euphausiid; mysi: mysidacea. Autumn: deca: decapod

EMXKR (), KIZAERMHETRE Rk RBBIER AR, K 18 25 16 1 B 42

PE, QR sCE AR R A T I R R0 B, AR B AR A 7E AR TR 1 X

A RIS, NI 2K TR T BE Rl B o R i) A 2 2 0 g 2K

b ) B o B T 02 0 40 A L AR TRK IR R e o e N

SEMXGR, WHARTEE SEniy 0 ORAREESRENRERER

S 5 0 10 2 (9 40 A VAFE A 5 B Gk 28 X6 £ 25 9 52 T I AN
WAL KB L E B TR , RN Kk, G R S 0 KO 1A (1514,

http://www.scxuebao.cn


http://www.scxuebao.cn

700 Ko 42 &
Chl. a=1.58 Chl. a=1.58
DO>=7.94 n=>51 DO =7.94 n=51
=43 2.11 n=44 Deph=61.4 3.15
Deph=61.4 n=8 n=7
106 35 ] s 736 pH<840
n=3 Euph<1.04 = 1.97 n=27
—— ~o Planlat<10.45
1.40 n=26 n=9 -
s #=20 3.15
1.53 1.90 212 2.79 n=1
n=9 =17 n=8 =12
(a) (®)
Tem<21.07 Deph=11.93
n=47 n=47
Dephz=33.99 Tem<21.76
0.87 n=40 n=39 2.46
n=7 ) n=8
Sali<26.44 Deph=45.09
1.31 n=23 1.47 n=21
n=17 n=18
1.54 1.96 1.97 2.23
=16 =7 =9 =12
(c) (d)

Es5 HGH) RMBHESHMEHMFESTEERN S XEFR
@SHZREMEAREG 05H B EHBE: U ZRMEREG @A FERERR

Fig. 5 Classification and regression tree of diversity index and richness index in

spring (May) and autumn (November)

(a)diversity index in May; (b)richness index in May; (c)diversity index in November; (d)richness index in November
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Fish community structure and its relationship with environmental
factors in the Nature Reserve of Trichiurus japonicus

HU Cuilin '?, ZHANG Hongliang ', ZHANG Yazhou', PAN Guoliang', XU Kaida ',
BI Yuanxin', LIANGJun', WANG Haoxue', ZHOU Yongdong "

(1. Scientific Observing and Experimental Station of Fishery Resources for Key Fishing Grounds,
Ministry of Agriculture, Key Laboratory of Sustainable Utilization of Technology Research for Fisheries Resources of
Zhejiang Province, Marine Fisheries Research Institute of Zhejiang Province, Zhoushan 316021, China,
2. School of Fishery, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: The fish community structure and its relationships with the environmental factors in the Nature Reserve
of Trichiurus japonicus were studied based on the data collected from bottom trawl surveys in spring and autumn
2014 by using non-metric multi-dimensional scaling (NMDS), canonical correspondence analysis (CCA) and clas-
sification and regression tree (CART). In spring, a total of 75 fish species were sampled in the survey, belonging to
63 genera, 49 families, and 14 orders. In autumn, a total of 78 fish species were captured, belonging to 64 genera,
50 families, and 15 orders. Spatial structure of fish assemblage in spring and autumn could be classified into two
groups. ANOSIM (analysis of similarity) indicated that the fish species composition varied significantly between
two groups in two seasons. The canonical correspondence analysis (CCA) suggested that the main environmental
factors affecting the spatial distribution of fish assemblage in spring and autumn were water temperature, salinity,
depth and zooplankton. The average values of diversity index and richness index were 1.65+0.60 and 2.46+0.90
separately in spring, while the average values of diversity index and richness index were 1.42+0.53 and 1.89+0.60
separately in autumn. The classification and regression tree (CART) indicated that the diversity and richness index
in spring and autumn were mainly affected by Chl.a, DO, depth, pH and zooplankton (euphausiid and planktonic
larvae). The main factors affecting the diversity index were water temperature, depth and salinity in autumn, while
the main factors affecting the richness index were water temperature and depth.
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