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edulis) ;) ERIRFIEZEH, T 2006—2009 4F 75
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Fig. 1 Sampling stations of survey along coast of

Zhejiang Province
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Fig.2 Annual and monthly distribution variation of cephalopods in different orders
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BN AERAR, F A T ACER A £ LA S
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Tab.1 Analysis of variance for catch rate and individual density in different months

KA Z5HT ANOVA

WP LLi  pairwise comparison

Aty ZH
month parameter HHE df Ff Fvalue S3%PE Sig.  2014—2015 20142016 2015—2016
4 H3RZ  biomass density 2 17.6 <0.01 >0.05 <0.01 <0.01
HE%E  individual density 2 7.8 <0.01 >0.05 <0.01 <0.01
5 #i3K%  biomass density 2 22.7 <0.01 <0.05 <0.01 <0.01
HE%E  individual density 2 7.3 <0.01 >0.05 <0.01 >0.05
11 H#3R%  biomass density 2 5.4 <0.01 >0.05 <0.05 <0.01
%)% individual density 2 1.2 >0.05 >0.05 >0.05 >0.05

R2 TRIFEEERENYEZENHESH

Tab.2 Analysis of variance for catch rate and individual density in different years

BRETZESHT ANOVA

i 2 PP LLEL  pairwise comparison
year parameter EHE df Fii Fvalue BZM Sig 4—5 4—11 511
2014 #i3R3  biomass density 2 18.4 <0.01 >0.05 <0.01 <0.01
B % % individual density 2 20.7 <0.01 >0.05 <0.01 <0.01
2015 #i3kZ  biomass density 2 35.0 <0.01 >0.05 <0.01 <0.01
B % % individual density 2 7.7 <0.01 >0.05 <0.01 <0.01
2016 #i3kZ  biomass density 2 0.12 >0.05 >0.05 >0.05 >0.05
BE%E  individual density 2 1.0 >0.05 >0.05 >0.05 >0.05

2.4 BEERLSHIAENE

MG X 4 0y R ALl &, AT AR EARE H i R
KRR A ARIYE, BT 2016 4F 11 A
Tl s D (1 4 At ), RIS H S TBTEN .
W R LR, 94 H A TE 50% AH
PEAE LA IX AR 2 AR RFA . BELL 14T Ay
gy 4 AR S A ALE s R, TELL 1000 R F Ax 1
sk, Hob 1 ARuh SO E T, 4 T
VS AR A T (] 4), NMDS et R 5L (stress)
470.06, Uk B 2 A5 PR R 4 A HE SR AT AR Y
(& ),

ANOSIM 73 #7 Sk 7, AN 7] 7 43 10 B % 235
S B 25 (P<0.05). SIMPER 43 B4 48
PR R AL A 0 A T 4 S 2 B ik 3k B 7% LA b i) ol
FKHATITE, SR KRR T = [RICE S, 4
AFS ARy S ARRp Y — 30, ARy . B
WL KR L RE AR S 2 ) A
SIIAE LI, 4 A1 5 H STikRIE BN 7.84%~
20.09% Fl 7.16%~20.57%, 211 2H PN #H 8 o 51 fik
RAHH 83.92% F1 72.60%; 11 H Y B Fh g K
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25.33%, ZitA AR STERE R 69.77%. 34>
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DGR AN S WAV R N A R e R AN
S, HohHFZE @AM S ) 155 R pTEkoR
X8R, BT TTlk R 61.79%; i & 2=
@ AR5 A) MR (11 A) ) 3250 B mp 4 v 7
Koy o RO S0 22 4 1 TR 6 AR A 1
W, BT BTHECR N 67.13%~71.02%(3% 4).

3 iR

3.1 MBI FEEN

AR B o T 2 0] R Sk R S A AT
5y, I EEAT ARGy 3 A KR, A )
SR, B LR B — VT RLAR RS 11X
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Tab.3 Annual and monthly variation of index of relative importance (IRI) for different species
Ff1a]  time
ﬂ%’é 2014 2015 2016
species
4 5 11 4 5 11 4 5 11
ZHHM S Abralia multihamata* 398.7 12018  5206.0 9229 28089 29341 27988 22810 37128
KVEEFEZAE  Todarodes pacificus 7.4 6.4 0.0 122.0 24.6 0.0 0.0 0.0 0.0
KIS Loliolus beka* 429.0 138.5 4266  1094.1 124.9 67.4 263.0 23.7 741.2
HAMIGIE  Loliolus japonica 3.2 88.9 26.5 0.0 0.0 29.1 0.0 239.4 0.0
HREM SIS Uroteuthis chinensis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.9
LM Loliolus uyii 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0
MIRA S, Uroteuthis duvauceli* 535.9 89.2 11746 28.1 177 1065.0 1141 14709 10574
SIRMSIE  Uroteuthis edulis* 137.8 140.0 12476 542.6 337.6 48298 147.6 16.2 0.0
&9 Sepia esculenta 6.4 0.8 2.3 0.0 0.0 0.2 2.7 42 35.8
WP 58 Sepia kobiensis 0.0 3.7 0.0 0.0 465.1 9.8 28.7 33 36.4
JRBEY N Sepia pharaonis 0.0 0.0 0.0 8.0 0.0 1.3 0.0 0.0 0.0
B0 Sepia aculeata 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
BIRTAE S, Sepiella maindroni 13.5 0.5 4.7 2332 110.0 7.2 0.0 258.3 0.0
K B0 Sepiola birostrata* 3280.5 802.2 7.5 13549 522.9 0.1 4142 17790 9.3
B4 Sepiola rondeleti 0.0 143.4 0.0 3.9 88.8 373 409.3 0.0 16.1
VIR ESW  Euprymna morsei 53.7 4.9 5.9 291.9 50.5 165.8 21.0 0.0 0.0
MRS S Euprymna berryi 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ENKIKFLEY  Tremoctopus gracilis 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
S Amphioctopus fangsiao 50.9 37.5 0.8 439 293.5 61.8 64.0 65.7 372
SRWY  Amphioctopus ovulum 8.4 0.2 0.0 4.0 0.0 0.0 24.5 59.3 65.8
%804 Amphioctopus marginatus 22.4 0.2 0.0 0.0 0.0 0.0 0.0 0.3 0.0
KW Octopus minor* 38387  4385.1 146.8 12920 18553 493 28241 20569 192.0

VE HRFEMIBF
Notes: *represents dominant species

64 Hh, BRI BT IR AR X A w1, T B 2 S (R] Y
W, T EREEAR AL A B 07 X eAs ,
R FR A AE B AEH AR, A 20 fiE4d 90 AL
W12 2008—2009 4E A AT, 4% M2 3 & X AR ik
VI Sl Sk R ST AT T 2 WA A (R 5), Rk
B i T L LR R ) Y 25 5, W& BN,
AEA A RKZ ., RS 4w sk
FEEFNE 22 Fh, AU du = B DL IR A Bl 24K gy
Dl S B e o - ) Y e 2 L i AN
o L W RN 22 B0 B T S o S, RIS AR Y =
W, AR S JUAR TR A 5T 45 R 2
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Fig.3 Dominant species of cephalopods in different years and months along coast of Zhejiang Province
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Fig. 4 Cluster analysis dendrogram and NMDS plot of
spatial-temporal changes of cephalopod community

structure along coast of Zhejiang Province
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Tab.4 Typical (canonical) species within groups/divergent species between groups and their contribution percentage for

cephalopod community in different months along the coast of Zhejiang Province

AR Typical species within groups

ZH 18] 4 R divergend species between groups

%
species 4H 5H 114 45 4—11 5—11
April May November Apr.-May Apr.-Nov May-Nov.

KU Octopus minor 20.09 20.57 7.20 11.01 15.64 17.70
WK E L0, Sepiola birostrata 14.50 12.66 10.33 14.03 12.44
KK Loliolus beka 14.35 7.33 8.32 10.44 8.21 3.99
MKMW Uroteuthis duvauceli 921 11.19 10.65 11.51 6.24 8.82
LEVE SR Abralia multihamata 9.05 13.69 25.33 11.40 14.8 11.11
SRS Uroteuthis edulis 8.88 7.16 18.27 7.10 12.1 14.07
ZIRTE B Sepiella maindroni 7.84
VUAEE W Euprymna morsei 9.37
&t total 83.92 72.60 69.77 61.79 71.02 68.13
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Tab.5 Change of cephalopod community for East China Sea over the years based on the survey data

iy AR WEET  MARE  (Rlokim R Te3B b BT
year survey area survey seaon  gear type depth number dominant species & references
s o | RHEEA ik e 3 BIRHEI, AT
2000 Doowg | EENE 5-150 28 BIRK IR, KTHRET R, S
e g ENE N 4070 KA IR, ATVERTA . SO, KW
T WE ik 60200 36 SIRKE M LA S IR
2006—2007  29.5°N-32°N - T ~ .
127°BLLTS LS HAT-HE 5~100 25 LS ENI LT
20082009 26°-28°N WE R S 2 W, TORE S, R A IR
126°ELA 7
2014—2016  27°~31°N, , - LIPS KABDIE. ARSI, SIS
3sEplyy oo ER 570 2 W BUKHGME. KBICRTI)

RE AR T AR A A R R K5 BB R R
A 9 LB DRy 1 g ) AR U DT S, G S AR Y
S A S SN R F AR ARFERAE [l 0 3 7
TR AL AT, A A QT A 1 WA LT
L 260 30 14 b S FE 1 BT AT R, WL
Sk R AV A 0 S AF R o A X RRUE RS, 2
M REVEB B

33 FRNZEYENEL

MR B TE, F3 @ HRs H)
MR R s TRk S (11 ), HAER R
T Bl AE W W I s TR ARV B (R 3). Rl 2
SEEEBHFARALE AENXR, HILLKET
KR 11 H 5 H (5000 38 5% 76 K R %5y T
A RSk R AR o g bR Sl A 45 I T R
B L —E 22500, LERE ASK R TR (40~
60 m), JEH B ERER KL 2 0 AR A (A9
), R B O A T AL, 2
KEEEN WG Z —, R Z BT ORIk
SRR A SZ I, A5 TR AN [ 2 ALK AT (an B TR A
KEEMIESG, HREWRT EFENERE,
SR W R A TE R K s AT
P T e 1 K R A A X 35 (10~40 m), PR G %
VR L 50 3 B R 2 A 0 1 S JE I R (AN 1
%), FBKB RN —, ZFRAKE T
SN, LR IR AR B F R R AR T 5 Tk
O, X EEE W T A ENEE. N
MERASCRE , JCie At S, 2016 45 1 i 3K
R RAR T AR (18] 3), A A A 5 0 i )
P, Sk 2 2 B R i S5 IR AR S BTN
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Variation of community structure of Cephalopods in spring and
autumn along the coast of Zhejiang Province
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Abstract: Coast of Zhejiang Province is one of the important fishery production areas in China. As an important
part of the marine ecosystem, Cephalopods also play a very important role in the coastal fisheries of Zhejiang
Province. Based on the trawl survey data along the coast of East China Sea in spring and autumn during 2014-
2016, all the Cephalopods species were selected, and we analyzed the species and dominant species composition
using statistical methods, studied the spatial-temporal distribution of the dominant species, and also investigated
the dynamics of community structure using the ecological methods. The results showed that a total of 22 species
were captured and identified in the three-year survey, which belonged to 3 orders, 7 families and 10 genera, dom-
inant species were Abralia multihamata, Loliolus beka, Uroteuthis duvauceli, Uroteuthis edulis, Sepiola birostrata
and Octopus minor. Spatial and temporal variations of cephalopod community were presented. Octopus minor
dominated in the north station in spring, and its biomass density was higher at the south station, and Uroteuthis
edulis, Abralia multihamata and Loliolus beka were the dominant species in autumn, and the biomass density in
2016 is much lower than two years before. Cluster analysis separated two groups based on different years, months
and stations, and significant difference existed among community structures. Octopus minor made the largest con-
tribution to the communities, and also made a decisive effect on the spatial community structure, migration may be

the main factor for the seasonal dynamic of community structures.
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