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Fig.1 Survey stations in the offshore waters of

southern Zhejiang
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(1.65), /MR RS I(0.32), Hi/NFHAbL 8 INEEAZH AN B 2 AR I fa . mEEE I I | kA
a2, g5 A I as A 250 e FE AP E R 200 et 21, 9 WK T A IS, SRS TEEE Y 6
PO AR 3 A 56 1 AN A= 254 9 B i R 1) 3 LA B2 A S A B 8 T RS AR It 4L (1 4).

x1 MIAMEBOEEETMEHENR

Tab.1 Composition of Sciaenidae species in the offshore waters of southern Zhejiang

Gy ik 25 /3 1fi Seasonal distribution
Number Species % Spring % Summer # Autumn % Winter
spl KA Pseudosciaena crocea v v v v
sp2 KL s Pennahia macrocephalus V \/ Y \/
sp3 WK MEEE A Collichthys lucidus \/ N N
sp4 # Miichthys miiuy \/ N
sp5 J2 G i 1 Johnius belangerii \ v Y
sp6 /NEE L Pseudosciaena polyactis v v N v
sp7 ARk Pennahia argentata v v N v
sp8 AUkt Atrobucca nibe N Y N
sp9 g W Ik 1 Johnius distinctus \ V \/ N

T FIRMF T E T L

Note: “\” indicates that the species appears in the season.

x2 WHIEMEEAEEXNE. TERMNEESUEEE

Tab.2 Temporal, spatial and spatio-temporal niche width of Sciaenidae species in the offshore waters of southern Zhejiang

%5 GBS IR If) A 256 9 B 23 6] AR S L 9 i g PN VA3
Number Species Temporal niche width  Spatial niche width  Spatio-temporal niche width

spl K ¥ 1 Pseudosciaena crocea 0.77 1.54 1.19

sp2 KL G s Pennahia macrocephalus 0.17 1.87 0.32

sp3  MskMyEE M Collichthys lucidus 1.02 1.40 1.43

spd 4% Miichthys miiuy 0.69 1.50 1.04

sp5  FERM Ui fa Johnius belangerii 0.83 1.66 1.37

sp6 /Nt Pseudosciaena polyactis 1.08 2.24 2.42

sp7  4RUlith Pennahia argentata 0.77 2.14 1.65

sp8 SRk Atrobucca nibe 0.42 2.50 1.05

sp9 1 66% 1Y 4 £51. Johnius distinctus 0.84 1.84 1.54
sp9 sp9
sps 4|: sp2
sp7 L spS
spl sp4
sp4 —E spl
sp6 L sp3

[ sp3 sp7
o L

b : T T , SP2 C t : : ; Sp8
20 40 60 80 100 80 85 90 95 160
Similarity Similarity
2 WV PR VA S I TR A 25 7 5 BE R 2K 4 i 3 WV FRT VA 0 S s () AR 25 6 B8 BE R 2K 4 i
Fig.2 Cluster analysis diagram of temporal niche Fig.3  Cluster analysis diagram of spatial niche
width for Sciaenidae species in the offshore waters of width for Sciaenidae species in the offshore

southern Zhejiang waters of southern Zhejiang
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Fig.4 Cluster analysis diagram of spatio-temporal niche
width for Sciaenidae species in the offshore waters of
southern Zhejiang

23 HMZESMNES

A E IS [ A S0 B (A AR R, KSRk
o TR Dt 1 LA R R il i ) Ay £ 170 S (K
Y93 0.998 5 kAR i Ak B S (BN, UK 0.007,
9 i B 2R AL Y 36 AT, HAS(EAE 0.600

H R ESETE 0.300~0.600 Z A1 8 X, &%t
B 22.22%; EEELE 0.600 LI FAYA 2 XF, Sk
5.56% (% 4).

AE BRSNS ESEL R, A 7 4%
HHME<001; HEEERm M EREAMN DA
(0.427), 9 P Ay 36 A1 X), A 31 %)
REES(ELE 0.300 LLUFALLN, S EXTEY 86.11%:;
H R EESHTE 0.300~0.600 Z AKX, A 5 4,
XTI 13.89%; A H BUE S (HAE 0.600 DL 92
(R 5)0

®3 HMIEMEBOEEENEESNERE

Tab.3 Temporal niche overlap of Sciaenidae species in the offshore waters of southern Zhejiang

s Species spl sp2 sp3 sp4 spS sp6 sp7 sp8 sp9
spl \
sp2 0.055 \
sp3 0.714 0.021 \
sp4 0.266 0.007 0.687 \
sp5 0.986 0.025 0.803 0.305 \
sp6 0.861 0.439 0.748 0.203 0.888 \
sp7 0.476 0.127 0.363 0.721 0.394 0.234 \
sp8 0.118 0.998 0.061 0.033 0.085 0.484 0.174 \
sp9 0.533 0.113 0.413 0.724 0.455 0.287 0.998 0.163 \

x4 HIBDEBOEEXTEAESNERE

Tab.4 Spatial niche overlap of Sciaenidae species in the offshore waters of southern Zhejiang

2 Species spl sp2 sp3 sp4 spS sp6 sp7 sp8 sp9
spl \
sp2 0.168 \
sp3 0.031 0.259 \
sp4 0.095 0.215 0.002 \
sp5 0.12 0.047 0.421 0.169 \
sp6 0.496 0.018 0.379 0.154 0.373 \
sp7 0.167 0.616 0.098 0.165 0.06 0.065 \
sp8 0.115 0.318 0.111 0.659 0.246 0.245 0.373 \
sp9 0.106 0.311 0.067 0.161 0.13 0.133 0.308 0.204 \
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x5 MIBAMEBOEEAENTESNERE

Tab.5 Spatio-temporal niche overlap of Sciaenidae species in the offshore waters of southern Zhejiang

2% Species spl sp2 sp3 sp4 spS spo sp7 sp8 sp9
spl \
sp2 0.009 \
sp3 0.022 0.005 \
sp4 0.025 0.002 0.001 \
spS 0.118 0.001 0.338 0.052 \
sp6 0.427 0.008 0.283 0.031 0.331 \
sp7 0.079 0.078 0.036 0.119 0.024 0.015 \
sp8 0.014 0.317 0.007 0.022 0.021 0.119 0.065 \
sp9 0.056 0.035 0.028 0.117 0.059 0.038 0.307 0.033 \
) 1
2.4 FhEBXLE ST 0.030~3.841
241 BARFRGEWASAT Iy G MK i 38426635
BRBREE PRI IR A R R, J7 2R VR=1.65>1, {1 046 | 017 | 3 6.636~14.390
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VAR A B EAG X Y, A 2R R ) B A b 5 EEaR AR 4
LRI 6)- 313 | 017 | 019 | 003 | 5
*6 HIEREEABEEEMEBEEKEE
Tab.6 Overall interspecific association of Sciaenidae 0.46 | 033 | 007 | 0.06 | 0.07 6
species in the offshore waters of southern Zhejiang
5 52 VR W X[X00s(26), Xo0s(26)] 046 | 033 | 007 | 0.06 | 007 | 097 4
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25.00% (& 7) 0.57 0 | 017 | 0.18 | 017 -0.25 9
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Fig.6 Semi-matrix diagram of interspecific
connectance coefficients (AC)
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Abstract

Sciaenidae species are economically important in China and contribute to the coastal

fisheries industry. They are also key species in many aquatic ecosystems, occupying important food chain

and ecosystem positions. However, resources of Sciaenidae species such as Pseudosciaena crocea and

Collichthys lucidus have recently declined significantly owing to the combined effects of overfishing,

adverse climate change, and marine environmental pollution. Studies on the ecological niche and
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interspecific relationships of Sciaenidae species are key to understanding their species and population
dynamics. Such studies can reveal the ecological positions occupied by Sciaenidae species, their resource
utilization, and their interactions, which can serve as a basis for formulating corresponding conservation
and management measures. Currently, studies on Sciaenidae species in the offshore waters of southern
Zhejiang Province mainly focus on the biological characteristics, age, growth, and feeding of individual
fish species; however, a fundamental gap exists in studies on the interspecific relationships of sciaenid
fishes. This hinders the conservation and management of these economically important fishery resources.
To comprehensively investigate the ecological niche characteristics and interspecific interactions of
Sciaenidae species in the offshore waters of southern Zhejiang Province, this study used data from four
quarterly fishery resource surveys conducted from May 2020 to January 2021. Ecological niche
measurements, cluster analysis, chi-square test, association coefficient, and redundancy analysis were
employed to examine the temporal and spatial ecological niche characteristics and interspecific
associations of Sciaenidae species in the area. The survey identified nine species of Sciaenidae species,
with temporal niche widths ranging from 0.17 to 1.08. Pseudosciaena polyactis had the widest temporal
niche width (1.08), followed by C. lucidus at 1.02, whereas Pennahia macrocephalus had the narrowest at
0.17. Spatial niche widths ranged from 1.40 to 2.50, with Atrobucca nibe exhibiting the widest spatial
niche width, followed by P. polyactis (2.24), and C. lucidus had the smallest. The spatiotemporal niche
widths varied from 0.32 to 2.42, with the P. polyactis exhibiting the largest combined niche width (2.42),
which was significantly greater than the other eight species, followed by the Penahia argentata at 1.65.
P. macrocephalus had the smallest at 0.32, which was significantly less than the other eight species. These
results indicated that P. polyactis had a larger niche width across all three dimensions and was
competitively advantageous. In contrast, P macrocephalus and A. nibe were more affected by the
temporal dimension, particularly P. macrocephalus, which was at a competitive disadvantage. Cluster
analysis categorized Sciaenidae species into narrow, medium, and wide niche groups based on temporal,
spatial, and spatiotemporal. Overall, the niche overlap of this area was low. Regarding time, 30.56% of
species pairs had temporal niche overlap above 0.600, 25.00% between 0.300 and 0.600, and 44.44%
below 0.300. The highest overlap values were between P. macrocephalus and A. nibe and between
Pennahia argentata and Johnius distinctus, both at 0.998, whereas the overlap between the
P. macrocephalus and the Miichthys miiuy was the lowest, at only 0.007. In terms of space, most species
pairs had low overlap values, with 72.22% below 0.300, 22.22% between 0.300 and 0.600, and only
M. miiuy and A. nibe (0.659), as well as P. macrocephalus and P. argentata (0.616), had higher spatial
niche overlap values above 0.600. Regarding spatiotemporal, all species pairs had low overlap values,
with no pair exceeding 0.600, only 13.89% between 0.300 and 0.600, and the remaining 86.11% below
0.300, indicating that species can coexist through differentiation strategies. The overall association among
Sciaenidae species in the area showed a significant positive correlation. The chi-square tests revealed an
extremely significant positive correlation only between P. argentata and A. nibe, whereas other species
pairs showed non-significant levels of association. Association coefficients indicated that more than half
of the species pairs tended to be independent, with only 11.11% showing a high degree of positive
association and another 25% exhibiting negative associations. The percentage of co-occurrence indicated
that only 8.33% of species pairs had the strongest positive association, whereas the rest (91.67%) had
moderate or lower levels of positive association, suggesting that most species pairs distribute
independently of each other. This indicates that although a strong overall association exists among
Sciaenidae species in the area, implying a certain level of interdependence, the association between
species pairs gradually decreases, trending towards an independent distribution pattern. Redundancy
analysis results suggest that surface water temperature and salinity are the main environmental factors that
affect the distribution of sciaenid fishes in the area, with salinity having the greatest impact.
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