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Fig. 1 Survey stations in the offshore waters of southern Zhejiang
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Table 1 Major composition of dominant fish species in the offshore waters of southern Zhengjiang
TSR
e HlES
Ees HE &S A

1 |8 Psenopsis anomala 486.70 1966.84 255.20 -

2 Wt Trichiurus lepturus 3686.91 9790.40 1792.75 421.48
3 Aith Atrobucca nibe 516.24 1 684.04 - -

4 HeliE Pampus echinogaster 244.47 861.85 199.22 -

5 Je3k i Harpadon nehereus 2307.57 928.74 8 000.79 277479
6 /NEE b Larimichthys polyactis 200.64 1026.15 594.08 748.10
7 KRB SR Evynnis cardinalis - 138.09 - -

8 Wi Setipinna tenuifilis 5970.94 458.82 289.89 156.51
9 VY¥eta Trachurus japonicus - 324.02 - _

10 it Pennahia argentata - 362.68 - _

11 INLLA R R T Amblychaeturichthys hexanema - - 1410.23 -

12 U5 K28 Apogonichthys lineatus 156.61 - 950.65 106.24
13 G EEN 46 8 Johnius distinctus 119.95 - 160.20 -

14 % Miichthys miiuy - - 152.14 -

15 GG th Johnius belangerii - - 200.81 .

16 Wi AT88 Dysomma anguillare - - 178.97 -

17 bty i Lepturacanthus savala - - 125.36 -

18 P IERBEThryssa chefuensis - - - 10 284.14
19 L B FAT faBenthosema pterotum - - - 491.30
20 PG B Bregmaceros pseudolanceolatus 114.11 - 288.42 186.82
21 HARLophius litulon - - - 177.47
22 H/IND T Sardinella zunasi - - - 198.70
23 H A5 Scomber japonicus 1724.15 - - -

24 W% [/ Decapterus maruadsi 365.30 - - -

25 KK AR £ Pennahia macrocephalus - - 162.94 .

26 H A2 Engraulis japonicus 400.55 - - -
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Table 2 Spatial, temporal and spatio-temporal niche breadth of dominant fish species in the offshore waters of southern Zhengjiang

bz 23 (1] A A P[] A 25437 58 B s A A A T
JB8 Psenopsis anomala 2.47 0.35 0.87
Wi A Trichiurus lepturus 2.50 0.40 1.01
Uk Atrobucca nibe 2.56 0.21 0.54
HefiE Pampus echinogaster 2.59 0.57 1.47
J3k At Harpadon nehereus 2.61 1.34 3.50
/W& Af Larimichthys polyactis 2.53 1.00 2.53
T RKIAL SR Evynnis cardinalis 1.79 0.22 0.39
i Setipinna tenuifilis 248 0.91 2.26
V13t Trachurus japonicus 2.12 0.39 0.82
4R Uk 4 Pennahia argentata 2.14 0.55 1.18
NG R YR R {4 Amblychaeturichthys hexanema 2.62 0.71 1.87
AN 5K Apogonichthys lineatus 2.04 1.15 2.35
gt L i 61 Johnius distinctus 243 1.01 244
i Miichthys miiuy 2.45 0.63 1.55
Sz B i £ Johnius belangerii 2.59 1.14 2.95
HIATEE Dysomma anguillare 2.44 1.21 2.95
VP A Lepturacanthus savala 245 0.78 1.92
IR B Thryssa chefuensis 0.84 0.04 0.03
L KT fa Benthosema pterotum 1.87 0.91 1.70
ARG R % Bregmaceros pseudolanceolatus 1.90 0.95 1.81
W Lophius litulon 231 0.15 0.34
FTW/IND T Sardinella zunasi 0.54 0.10 0.05
H Zliﬁ%"Scomberjaponicus 2.83 0.29 0.82
W% [R#% Decapterus maruadsi 2.55 0.93 2.38
KL #1 Pennahia macrocephalus 221 0.79 1.75
H A Engraulis japonicus 1.30 0.46 0.60
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Fig.2 Cluster analysis of spatial niche breadth similarity of dominant fish species in the offshore waters of southern Zhengjiang
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Fig. 3 Cluster analysis of temporal niche breadth similarity of dominant fish species in the offshore waters of southern Zhengjiang
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Fig. 4 Cluster analysis of spatial-temporal niche breadth similarity of dominant fish species in the offshore waters of southern Zhengjiang
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Table 3 Temporal niche overlaps (above the diagonal) and spatial niche overlaps (under the diagonal)

between dominant fish species in the offshore waters of southern Zhejiang
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Table 4 Spatio-temporal niche overlap between dominant fish species in the offshore waters of southern Zhejiang
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Table 5 General interspecific association test of dominant fish species in the offshore waters of southern Zhengjiang
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Fig. 5 Semi-matrix of the inters y* test among the dominant fish species in the offshore waters of southern Zhengjiang
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Fig. 6 Semi-matrix of inters pecific association coefficient (AC) among the dominant fish species in the offshore waters of southern

Zhengjiang
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Zhengjiang
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Spatio-temporal niches and interspecific association of dominant fish
species in the offshore waters of southern Zhejiang

Ye Shen'?, Yang Rui’®, Ding Pengpeng®, Peng Xin'?, Liu Weicheng '

(1. Zhejiang Mariculture Research Institute, Wenzhou 325005, China; 2. Zhejiang Key Laboratory of Exploitation and Preservation of
Coastal Bio-resource, Wenzhou 325005, China; 3. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Based on the fish survey data of the offshore waters of southern Zhejiang in August 2016 (summer),
November 2016 (Autumn), March 2017 (winter) and May 2017 (spring), the relationship between dominant fish
species is determined by niche breadth, niche overlap, cluster analysis, variance ratio (VR) method, chi-square test,
association coefficient (AC) and species pair common percentage (PC). The results show that: (1) 169 species of
fish are collected, including 26 major species; (2) in the spatial dimension, the niche breadth of Scomber japonicus
is the largest (2.83); the niche overlap between Sardinella zunasi and Thryssa chefuensis is the largest (0.97); in the
temporal dimension, the niche breadth of Harpadon nehereus is the largest (1.34); the niche overlap of six groups is
equal to 1.00; in the spatial and temporal dimension, the niche breadth of Harpadon nehereus is the largest (3.08);
the niche overlap between Sardinella zunasi and Thryssa chefuensis is the largest (0.97); (3) the variance ratio ana-
lysis showed that the VR deviation is significant, and the overall positive association of the major fish is significant,
among which 170 groups of species pair association reached a significant level (y>=3.841). The results of the AC
and the PC showed that the interspecific connection tended to be positive.

Key words: dominant fish species; niche breadth; niche overlap; interspecific association; the offshore waters of southern

Zhejiang
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