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Fig.1

Sampling stations of fish eggs, larvae and juveniles in the Sanmen Bay
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Tab.1 Dominant species composition and ecological types of fish eggs, larvae and juveniles in the Sanmen Bay in spring and summer

% Konosirus punctatu
Sparidae
Scomberomorus niphonius
2 Liza haematocheila
Cynoglossus spp.
Sciaenidae
Stolephorus spp.
Acentrogobius spp.
Tridentiger spp.

Trypauchen vagina

0.038
0.038
0.025
0.025

Es (

0.303
0.079
0.082
0.053 0.046
0.024
0.027
0.124

Ma (
Ma (
Es (
Ma (
Ma (
Es (
Es (
Ma (
Es (

,2001)

,2011)

, 1996)

,2006)

,2014)

,2017)
, 1989)
,1997)

,2010)
,2013)

:Es ; Ma

VAR

2

e, 25%

Fig.2 Seasonal proportion of dominant species of fish eggs, larvae and juveniles in the Sanmen Bay

1.70 ind./m>; s 3a
5

0.62 ind./m’

3b,

(1.34 ind./m’ vs

)

0.54 ind./m?),
(P>0.05)

(P<0.05)

b
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Tab.2 Dominant species composition of fish eggs, larvae and juveniles inside and outside the Sanmen Bay
i 0.075 0.027 Es
0.075 Ma
0.025 Ma
24 0.050 0.382 Es
Clupeidae 0.021 Ma
0.157 Es
0.186 Ma
0.100 Ma
0.034 Es
0.029 Es
iz 0.114 Es
0.077 Es
0.080 Ma
0.180 0.119 Es
0.038 Ma
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—~ 6.0F . __ 6.0} -
2 a5t . . E 45} X
% 3of ° —‘7 % 3o ° .
camE el
ool 3 - E_B=H:H
%%@@N E%@@N %éfé#ﬁ@ Eéé*&@ %%@@N %é{l‘?ﬁﬁ@ E%@@N Eélﬁcﬁ’&@
3
Fig.3 Seasonal and spatial variation in the density of fish eggs, larvae and juveniles in the Sanmen Bay
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Tab.3 Composition of of fish eggs, larvae and juveniles of different species inside and outside the Sanmen Bay
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Tab.4 The abundance comparison of fish eggs, larvae and juveniles in in the Sanmen Bay and adjacent area
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SPATIOTEMPORAL VARIATIONS IN CLUSTER STRUCTURE OF FISH EGGS,
LARVAE, AND JUVENILES IN THE SANMEN BAY, ZHEJIANG, EAST CHINA SEA

QIU Ke-Cheng"?>, ZHANG Rong-Liang’, CHAO Min’, CHENG Fang-Ping’>, ZENG Jiang-Ning?,
PENG Xin!, FENG Zhi-Hua', CHEN Quan-Zhen?, XU Xu-Dan?, HUANG Wei?

(1. School of Marine Science and Fisheries, Jiangsu Ocean University, Lianyungang 222005, China; 2. Key Laboratory of Marine
Ecosystem Dynamics, Ministry of Natural Resources, Second Institute of Oceanography, Ministry of Natural Resources, Hangzhou
310012, China; 3. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
4. Zhejiang Institute of Marine Aquaculture, Wenzhou 325005, China)

Abstract

supplementary groups of fishery resources, understanding their distribution and cluster structure is important for assessing

Fish eggs, larvae, and juveniles play important roles in energy transfer of marine ecosystems. As early

and protecting fishery resources. In this study, surveys were conducted in the Sanmen Bay, Zhejiang, East China in spring
(April 2020) and summer (Aug. 2019) to analyze the compositions and spatial-temporal variations in the cluster structure
of fish eggs, larvae, and juveniles. Forty species, 21 families, and 8 orders of fish eggs, larvae, and juveniles were
identified. The fish eggs were dominant by Konosirus punctatus, Sparidae, Scomberomorus niphonius, Liza haematocheila,
Cynoglossus spp., Sciaenidae, Stolephorus spp., while larvae and juveniles were mainly Liza haematocheila, Trypauchen
vagina, Stolephorus spp., Acentrogobius spp., and Tridentiger spp. The community compositions of fish eggs, larvae, and
juveniles inside and outside of the bay were significantly different from each other. Generally, the density inside the bay
was higher than that outside, mirroring the spatial response of dominant species to the local hydrological environment (i.e.,
the currents and temperature) during the spawning season. The compositions of fish eggs, larvae, and juveniles clusters in
the Sanmen Bay fluctuated significantly within season due mainly to the seasonal rhythm of fish spawning and migrating.
The clear spatial and temporal differences in the community structures of fish eggs and juvenile fish and their resources in
the Sanmen Bay present a certain recovery trend on short-term interannual scale when compared to the historical data.

Key words larvae and juveniles; cluster structure; environmental factors

fish eggs; Sanmen Bay;
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Appendix Species composition of fish eggs, larvae and juveniles in spring (2020) and summer (2019) in the Sanmen Bay

Clupeiformes
Clupeidae
LS Konosirus punctatus
Ilisha elongata
Clupeidae
R Engraulidae
fig Thryssa spp.
figg Engraulis japonicus

Stolephorus spp.

+Vv

+V

Mugiliformes
Mugilidae

143 Liza haematocheila

+V

Perciformes
Percichthyidae
Lateolabrax japonicus
Sparidae
Acanthopagrus schlegelii
Sparidae
Sciaenidae
Argyrosomus argentatus
Nibea albiflora
Larimichthys polyactis
Sciaenidae
Gobiidae
Tridentiger spp.
Oxyurichthys spp.
Parachaeturichthys polynema
Chaemrichthys stigmatias
Glossogobius spp.

Acentrogobius spp.

Amblychaeturichthys hexanema

Bathygobius fuscus
Acanthogobius ommaturus
Luciogobius guttatu
Trichiuridae
Eupleurogrammus muticus
fiffy Callionymidae
fiffy Callionymidae
Scombrida
Scomberomorus niphonius
Taenioidae
Trypauchen vagina

Periophthalmidae

+Vv

+Vv

=V




696

53

Periophthalmus modestus
Sillaginidae

fisi Sillago sihama

it

i Sillago japonica
Eleotridae

Prionobutis koilomatodon

Pleuronectiformes
Cynoglossoidae
Cynoglossus joyneri
Cynoglossus spp.
Paralichthyidae

Pseudorhombus arsius

fif
fis

Tetraodontiformes
Tetraodontidae
fil; Takifugu

Scorpaeniformes
Scorpaenidae
fi Sebastiscus marmoratus
Platycephalidae
Platycephalus indicus

Beloniformes
Belone

Belone spp.

Blenniiformes
Blenniidae

L} Omobranchus elegans

Ly @ » , [ Ad



