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Tab. 1 The cephalopod species composition and niche in the
coastal area of south Zhejiang

R BB 4o

=) T4 Z Carcass B *Hrg;%?
Code Species Season  length  Niche 11?[
(mm) width

¥7% H Teuthoidea
R R
Enoploteuthidae
A i 5
Abralia

1 28BS Aood 3241 7.01 2073.35
Abralia ultihamata
Ho g R}
Loliginidae
¥ 5 )& Loligo

2 KB Loligo A\ o
beka

3 B Loligo\ o 0> 9537 6.76 4511.11
edulis

4 PRSI Loligo
kobiensis

5 M2 Loligo/\ o o 45.56 2.54 141.52
tagoi
i H Sepioidea

%l Spiidae
LE )& Sepia

6 %5k Sepia o 68.58 0.18 5.01
esculenta

Tk S E
Sepiella
7 BREHEW Aood 5876 3.81  925.17

Sepiella inermis
Ho st
Sepiolidae
H 5% Sepiola

8 XUEH Ao 13.14 0.09 1.55
Sepiola birostrata
WU RERE ) PE
Euprymna

9 MERNMHLHK Aood 2218 484  249.01
Euprymna berryi

10 VUFEH S0 Nood 2578 359 182.99
Euprymna morsei

J\BiH Octopoda

47.1 4.02 863.13

O

45.75 0.92 0.84

m]

4%} Octopodidae
14J& Octopus

11 %49 Octopus A 51.93 0.36 3.49
ocellatus

12 Y Octopus A 40.82 0.01 0.4
ovulum

13 K4 Octopus Aood 9619 0.71  26.87
variabilis

14 R4 Octopus Aood 5929 1.2 125.99
vulgaris
T AR F ohE, OF
Note: AAutumn onter DSprmg <Summer

I5(0.60F10.62) 7 4 55 5 45 5 01(0.62) . K1

5 I5(0.60), HARMEEZEIN/NT0.60,
AR E S H AR R 2 4 AT (nMDS) 45
R EIR: K1 & B Stress=0.06<0.1( 3), VI & K

4 Bl Sepia esculenta
454 Octopus ocellatus
W H. Bl Sepiola birostrata
HI Octopus vulgaris
P B Loligo kobiensis

W Octopus variabilis

Y Octopus ovulum

2 l%mf]'i Loligo tagoi
B B Euprymna morsei
Tk B W Sepiella inermis
U2 B Loligo edulis

VU5 H- 5 Euprymna berryi
e B Loligo beka
«’f’j%’]}]ﬁ B Abralia multihamata
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e
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Fig. 2 Clustering analysis of niche breadth of cephalopod in the
coastal area of south Zhejiang
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Tab.2 Ecological niche overlap of cephalopod in the coastal area of south Zhejiang

- Qi
i S Number 2 3 4 5 6 7 8 9 0 11 12 13 14
1 1.00
2 059  1.00
3 070 058  1.00
4 008 012 008 100
5 050 0.62 051 015 1.00
6 011 017 011 062 021 1.00
7 052 043 056 012 050 016 1.00
8 030 042 030 000 050 000 041 1.00
9 0.64 057 060 010 050 014 057 036 1.00
10 0.61 053 062 011 051 016 052 032 052 1.00
1 015 022 015 000 023 000 021 038 019 021 1.00
12 002 003 002 000 004 000 003 008 003 003 016 1.00
13 035 031 036 023 037 025 047 036 043 046 029 025 1.00

14 040  0.28 0.41 0.13 0.33 0.13

0.51 0.38 040  0.52 0.23 0.13 0.60 1.00

T I T ROREBERNTET0.60. MFF5ZEER 1

Note: Values in bold are greater than or equal to 0.60. The species number in accord with Tab. 1
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Fig. 3 nMDS plots of niche overlap of cephalopod in the coastal

area of south Zhejiang
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The species number in accord with Tab. 1
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Tab. 3 Environmental parameters in the coastal area of south

Zhejiang

B[R FFactor FKAutumn % Winter #Spring = Summer
AiDephmy - BL0E

=] ’
ZK#M(?@ Water 18.47+  11.84+ 2079+  29.55+
emperature 208 142 0.84 0.94
(surface) (°C) ’ ’ ’ ’
=]

Zklm(ﬁn%) Walel g7+ 1342+ 2024 2151+
emperature 1.98 2.83 0.62 3.12
(bottom) (°C) : ' ' '
HhPEE)Salinity  29.83+  29.02+ 2920+ 3273+
(surface) (%o) 3.23 1.81 1.27 1.89
HRFE(K) Salinity 3140+ 31.89+  32.33%  34.66+
(bottom) (%o) 2.73 2.21 3.07 0.19
Rl
() 845+ 950+  801f 667+
Dissolved oxygen 041 0.62 022 0.60
(surface) (mg/L) : ' ' .
Yo% T St
L) 835+ 8.56+ 591+ 5.03+
Dissolved oxygen 042 0.75 0.36 0.91
(bottom) (mg/L) : ' ' '
-4

T4 a(®) 0645 026+ 517+ 034+
Chlorophyll a 0.12 0.11 3.01 0.20
(surface) (ug/L) ’ ’ ' ’
-4

T4 3R a() 059+ 0.4 320+  0.15+
Chlorophyll a 030 0.13 1.19 0.07
(bottom) (g/L) : ' ' '
BIFUIRIECR) g 00 4551 11332 1778+
Suspended solids 3250 49 43 4.98 3.68
(surface) (mg/L) ) ’ ' '
BIEUIRIEOR) 5060 8060 42050 29.73:
Suspended solids 4328 2295 12.64 9.79
(bottom) (mg/L) ) : : i
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Tab. 4 Result of CCA for cephalopod in the coastal area of south Zhejiang
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i Eiaes ot % i Swmorall SO paalveoffist  alucofal
correlations  Species dataenvironment eigenvalues eigenvalues canonical axis ~ canonical axis
relation
1 0.421 0.968 36.80 39.00 1.146 1.080 0.02 0.02
2 0.246 0.926 58.20 61.80
3 0.169 0.891 72.90 77.40
4 0.115 0.855 83.00 88.10
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Fig. 4 CCA ordination diagrams based on canonical correspon-
dence analyses of cephalopod
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bottom salinity; S-D. surface dissolved oxygen; B-D. bottom
dissolved oxygen; S-C. surface chlorophyll a; B-C. bottom
chlorophyll a; S-SS. surface suspended solids; B-SS. bottom
suspended solids
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ANALYSIS ON SPECIES COMPOSITION AND ECOLOGICAL NICHE OF
CEPHALOPOD IN THE COASTAL AREA OF SOUTH ZHEJIANG

CHEN Wei-F engl, YE Shenl, YU Yue2, FAN Qing—Songl, QIN Songl, PENG Xin' and CHEN Shao-Bo"’

(1. Zhejiang Mariculture Research Institute, Wenzhou 325005, China; 2. College of Marine Sciences,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Cephalopods are marine economic animal resources with a short life cycle and rapid growth rates. However,
there is still a blank in the research on its niche. In order to better find out the ecological changes and the rules of com-
munity succession in south coast of Zhejiang. We analyzed the utilization of habitat resources of cephalopods in the
south of Zhejiang Province as well as their relationship, niche breadth and overlap of different species. This will have
certain guiding significance for the formulation of marine resource management and protection policies and measures.
A total of 43 survey stations were set in this area. The systematic surveys of 4 investigations were conducted in Novem-
ber 2015, February, May and August 2016. We analyzed the niche overlap and differentiation of gained cephalopod
samples, using the index of relative importance, niche breadth, niche overlap and other ecological indicators coupled
with nonmetric multidimensional scaling (nMDS) and canonical correspondence analysis (CCA). This research on the
cephalopod niche will help to understand the utilization of habitat resources and the relationship among the cephalo-
pods in this area. The results demonstrated that 14 species of cephalopod were captured in the surveyed area and domi-
nant species were Loligo edulis, Abralia ultihamata, Sepiella inermis and Loligo beka, the niche of which ranged from
0.09 to 7.01. Loligo edulis, Abralia ultihamata, Euprymna berryi and Loligo beka were wide niche species; Fuprymna
morsei, Sepiella inermis and Loligo tagoi were medium niche species; the rest were narrow niche species. The niche
overlap ranged between 0.00—0.70, varied greatly in inter-species. The main factor that affect cephalopod distribution
was suspended matter, and then chlorophyll and salinity. Temperature and dissolved oxygen had relatively small ef-
fects on cephalopod distribution. These environmental factors comprehensively explained 83% variation of cephalopod
population structure in this area.

Key words: South coastal Zhejiang; Cephalopod; Ecological niche; Index of relative importance; Canonical cor-
respondence analysis



