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Fig. 1 The survey stations of fishery resources in Pishan waters in the middle of Zhejiang Province

http://www.scxuebao.cn


http://www.scxuebao.cn

8 10 A, S WL P R L R ST A R R A R S BB R T I S R 1243

S

H'=—Y (n;/N)logy(n;/N)
i=1

J' = H'/log,S
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28 5 HE T il i e FROR Iz IR T 5 HE T il
FHORPE RN, Jefmmish, MRS, Rk
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T AH O RN, TR BN, IE A G M
F . RZBAL, AT 05— N R oR 5iZ 2K
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2.1 AR

G AE 4 Z 8 H A R RS, SL%E
MR 19F, RJET6RIEGEED. AR
BARVUEBHAFREZ, H13M,; FFRZ,
B BREMAFE A, 0 8F TR, —
EP IR T ER BB A R £, EAE A

ZEHHIAEA R N ELRE (Eucrate
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Tab.1 Compositions of crab at species, genus and family

levels in Pishan waters of the middle of Zhejiang Province

B J& % PyFEL number of species
amily " H#F gF KE kF WE
of genus . .
spring summer autumn _winter _four seasons

TR 1 1 0 0 0 1
pinnotheridae
ftiig 1 1 1 1 0 1
Porcellanidae
RABER 1 0 1 0 0 1
Dorippidae
T IR 1 1 1 1 1 1
Euryplacidae
Ry B R 3 5 9 5 6 13
Portunidae
SR 2 1 1 1 0 2
Varunidae
it 9 9 13 8 7 19

total

T ASCNAEMRIEAF L ES I ChEFEEY AR P

Notes: the article mainly referred to the catelogue of biological species
checklist of Marine Biota of China Seas) ™"

K 8 A v AR K 5y KRN TS m, 5~
10m. 10~15m. 15~20 m 4 D/KIEH, RAMHr i
L TP R 1L v 0 A 2 S A (2 2) ., B 2
SR K TR 3G 0 5 5 3 1 R Sk v R A, A R R
BLLS~10 mKEW 2, 10~15 mKIEHFRZ,
KN TS mAKGEAE 15~20 m) 8 2R A 255 /0
KENTS miER LR B iRL, AT, £5K
B HA2F 5~10 mK R AT B 825 DL B4
%2, BoR, BRA&AFEL, HTIM; 10~15 mKHE
WHERDERRZ, A10F, £F&HD, A
2 15~20 mKIRWINERUE TR L, A

R2 IR BB AR KR TS AA R
Tab. 2 Different water depths with crab species composition

in Pishan waters of the middle of Zhejiang Province

e PIFEL  number of species SRR
season <5m  5~10m 10~15 m15~20 m total of species
#Z  spring 2 8 6 3 2
HZ  summer 7 9 10 7 3
#Z  autumn 4 7 7 4 3
A% winter 3 7 2 2 1
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TRP, A ZEE, A2F 3 KR A 3 A Y
HWHRE A, ERERIF, BFRZ, H2F,
/b, U R, 25 ER, #MIEAES~10m
KGR R L, WERKE/NTS mAl
15~20 m7K AT 18 S Fp 28 g /b

22 B

P AR T PR B (IRD R T-1 0001 & A AL
FAh, 100~1 00079 2 1 5 WA U(F3) . JAAE4A
TR PSR h =JER T 8 . B AR B
12 (C. bimaculata) ML R BESFARD , AR 2171
MEMAEENRYETEYE, F—HF. &
— Rk k% X —FFZEM R E R
RO 50.00% . 66.67%. 66.67%F150.00%, T
FRBFA =P T R 2, R
PR SR TR, BB FE PR
T H AR BEE 3R, KB Rb R A
=T EE1RN

Fz3 I BELESEEFEEXANEESIERE
Tab.3 The seasonal variation on the IRI of crab dominant

species in Pishan waters of the middle of Zhejiang Province

e FHXT SRS IRI
species HE HZE S =S

spring  summer _autumn __ winter
9094.6 124863 8214.6 112346

=R T
P. trituberculatus
H A5 2517 3464
C. japonica
XU et 14.5 1.3 17323 -
C. bimaculata
e 2 i
E. crenata
ki - - - 191.8
C. natator
AR - 1294 - -
P. sanguinolentus

e R

Notes: — means no detection

2420.0 634

1353.0 1188 261.0 289.7

23 MIMBHEEER

AR SRR A R TR, A
Al 2= S £ F E AR B(D) L E T i, FHK
FRZ, AFEAR; WAEERIHUKE R
L, ABRFRZ, AERM; ZREERBHE)L
REmm, FEFRZ, XFRIKEY).

ARG BRI Z AR R B s, R
F AR HU(D) Y Z= 1 K (R Rl K R T 2 33 Dl
e, Fh AR Rk M 2 T 5 A(D) B K R
o i W e 3k K, A Z B K TR 3 0 S B e
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Tab. 4 Seasonal change of the diversity index of
crab communities in Pishan waters of the
middle of Zhejiang Province

FH FRERR AR IR ZFTEIRH

season _richness index (D) evenness index (J) diversity index (H)

HFF 0.49+0.38 0.4240.26 0.70+0.57
spring

HZE 0.73+0.35 0.25+0.14 0.63+0.39
summer

€S 0.64+0.17 0.56+0.21 1.10+0.42
autumn

A 0.29+0.25 0.28+0.26 0.36+0.35
winter

H L, EBREKEI AL E S, KN TS m
0 DX BB 2K 1 R (D) B K, KIRAE 15~
20 miy XIS 2R 1 B AR B (D) /D (K 5) . B
F 1 22 FEPE 4R () Y 21 24 1 I K R 3 n A2 Ak
A, KIEIE10~15 mAy XIS 8 25 1Y £ REPE TS
BN, IKIRIES~10 miy X 88 25 Z RE 5
BN, FEBEZRMEREE)REK R A
2 2%, KIRAE/NT 5 miy X I8 22 REVE 45 5 ()
K, IKIEFES~10 mA115~20 mi) X 50 08 25 L ke 1k
RN/, BRI Z R PR 4R B0 () Bl 7K ER 3G fin
M, 4 Z2 00 2 REME 48 B /K TR 3 S i

R5 IR BKLEE T EKRES
SHMEEHNETEN
Tab.5 Diversity of crab communities in
different water zones and seasons in Pishan waters of the

middle of Zhejiang Province

B Ol

KiEm TR HFF O HF KFE XF
average of

water depth diversity spring summer autumn winter
four seasons

<Sm D 023 1.15 0.64 0.50 0.63
5~10 m 051 067 069 033 0.55
10~15m 0.58 0.83 0.64 0.18 0.56
15~20 m 029 048 044 029 0.38
<Sm J' 052 037 0.17 0.56 0.40
5~10 m 039 018 049 0.26 0.33
10~15m 049  0.33 0.66  0.21 0.42
15~20 m 030 026 073 036 0.41
<Sm H' 052  1.03 034  0.88 0.69
5~10 m 0.70 040 098 039 0.62
10~15m 0.88 0.84 138 021 0.83
15~20 m 030 0.72 1.16 036 0.64
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H61.77%, FEARFAEFN Ky H A b F1 = Jits 7
o A, BHE 1 A NAERIE R 61.09%, %
FRAE ARy = PER T M Tkis 5 BEYS T4
PIAHRUPE S 34.43%, FERHAEFP Sy = Jote 7 &
B BETE AL N ARIME A 41.46%, F2 BLARAEFH
N =R TR

BEEMSF S ERE R, HF, BE
T FUREYS T AR S 890.07%, T2 343 I o e
LomfE . HARBIM =R FESXGEET. EF,

TEVE T FUREYS T AH 521 M 40.42%, F2 B0 I
A AR =R TS, REVR 1 RIS Y
FHSFE ] 66.10%, FE 4B R =P T8 %
FEVE TURBETS TP A ST PE N 53.26%, 240 Fh
N H AR =P RS, BT, BETR 1 AR
7% 11 B AH 5Pk h58.84%, FE AN Ky H A< i |
PR TR AR A BETE T RIAE v I AYAH
SEPEHR33.27%, FEE BN H AR | =R T
R0 B 4 BEVE IT BRI 0 A4 A Sk
49.57%, FEEAFENCH H A ISR =i A
27, YR T RIREVE T A AH S 18 60.36%, B
SYER R H AR NS | SR ke B
T T FREVE A S R 51.91%, B4R A
PELk iR . P TR KIS BEE TR
ey A AH S 1 62.83%, F- B 40 Fl ol H A i
=Pt T B4,
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WiV v R B 1L v R S R R A 2
WA NN, BERBE R R R
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LT S R VR I R R B R AL R, B
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YT o AT (E4),
27 BABELEMSMMEMNXAR

B, JH AU SR IR A5 2R 2
BS) MK K, KZEHEBS)HHE—. H _HF
Tl B A A2 01 9 —0.223 F1-0.975, Hi RIPS12
Z b A ) SR S5 IR 1 (Xenophthalmus pinnotheri-
odes)Z HE W K (815), H 2=, oA il 2k
BEVR 45 2 RIZIRE (ST ALK, STHE—.
55 HE T il B AH OC M 4 1 S 0.368F1-0.930,
HA LIPS10%5 3 {57 (1) 42 54 B & (Eriochier sinen-
sis) S HAE MK o FRZE, R e I Sl B SIS B Vs 4
P4 2% 3 J2 3 (SS) MK 2 38 & (BS) 5 i 4 Kk,
SSHH — . 5 HE T il i AR O 430 —0.999
—0.039, A LIPS 3 i FIPS 125 35 4 i 40 &
4 /& & (Raphidopus ciliatus)F1 XU 8 52 FL52 ma ¢
K5 BSHE — . 5 )T a0 A SOG4 Bk
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Fig. 2 Group average clustering and NMDS ordination of sampling stations in Pishan waters of the middle of
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7 6 LR BRI L S e AR 2 % B TR PO SE S AR UM TR R 2 AN (590% LA _E B FRAER
Tab. 6 The characteristic species for different community group average similarity contribution rate that accounted for

over 90% in Pishan waters of the middle of Zhejiang Province

#HZ=  spring HZ  summer %= autumn K2 winter

Bk I 1l I 1l I I 1l il I 1l il

species AS9L ) g ASOLI9 ACS249 AGES29 AGTI29 ASTLES As6LTT
% % % % % % %

A C% A C% A C% A C% A C% A C% A C% A C% A C%

Ag=61.09% As=34.43% Ag=4146%

A Ch A C%

ie 2 i
E. crenata
H A s 16.2922.23
C. japonica
=R T

P. trituberculatus
Hkig

C. natator

e Ag BARFERCT AR, A R TR C RRTTIRR

Notes: Ag. population average similarity; A. average similarity; C. contribution

2.67 97.88
10.8917.63
45.4491.59 59.2695.5952.49 100 77.4190.75 53.5273.0364.8690.5250.0881.07 47.95 78.5 34.43 100 39.69 95.74

13.11 21.46

®7 I EELEEERRFETIER T EZE90% L £ 5 B
Tab.7 The discriminating species for different community group average dissimilarity contribution rate that

accounted for over 90% in Pishan waters of the middle of Zhejiang Province

#ZE  spring HZE  summer HZE  autumn %47%  winter
ik -1 -1 [ -IIT IS -1 1 -1 II-111 [-1I [ -IIT -1
species Ag=90.07% A=40.42% A=66.10% A4=53.26% A4=58.84% A=33.27% A=49.57% A=60.36% A=51.91% A=62.83%
A C% A C% A C%h A C% A C% A C% A C%h A C% A C% A %
BELL IR 10.5911.75 427 823
E. crenata
EEN 7.88 875 549 13.58 9.07 17.04 16.2727.648.04 24.1611.1222.44 445 738 437 6.96
C. japonica
=P TR 66.78 74.15 31.0476.7961.4 92.8939.16 73.52 35.04 59.5518.9456.9435.78 72.18 38.07 63.08 38.23 73.65 54.88 87.35
P. trituberculatus
Eyki 13.23 21.92 7.67 14.77
C. natator
XU i 6.37 10.825.07 15.24

C. bimaculata
W Ay BARMBENFERM: A RRPHESME; C RRTTikE

Notes: Agy. population average dissimilarity, A. average dissimilarity, C. contribution

S Y B R T G B S BRI S S L
RS RAR L, PN T 46% ., M AEAK
R AT, 19FMEEIR R Z ) iR . TR MERIZE, X
A BB B TS R U A VLV R TR s R M
Ko MASTRIZR IR X IR 431, 188 2 b 28 4 b 7K IR
B0 5 S SR I Y, LAS~15 maK IR X 4
KFEEE L, KIE/NT S mAIK R 15~20 mlX 388

BS5% — | 5 ZHET B A M4 0.978
M—-0.210, HPLIPSI2S5 uifi iYL (C.
riversandersoni) sz F 5 M 558 K (6 8).

3 iR

3.1 BBEMAAM

AR AT, LU E oM, SRR TRt
O ; A [m] 2= P AR Ak $oh B 2R (13F)>
2R (OF)>FK TR (8FIN>A ZR (TR, U ZETT A
YA RN AT LR | i TR H A
3P, 2y BB 15.79%, K EIAL
FER ST L, S5 R BN, Wi b R B L

KPR RAEFHEERZNT S, HER
SR AT £ 9 W U RN TT A 0 R S IE IX Y, g A
PRI, MR R, VR 2 S B i R
B R, O HEELE T 515 mk R IXE, Bk
A 7B KR AR, 00 i 28 O ) A v
K TR, FEAT AT, AR RE 2 b
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Tab.8 The seasonal variation of crab community structure and the analysis of the correlation between
environmental factors in Pishan waters of the middle of Zhejiang Province
%7 spring HZ  summer
RDAI RDA2 R P RDAI RDA2 R P
ST 0.999 —-0.039 0.038 0.792 0.368 -0.930 0.250 0.183
BT 0.719 0.695 0.015 0914 0.960 —-0.281 0.133 0.427
SS -0.451 —0.892 0.136 0.394 0.398 0.917 0.024 0.880
BS -0.223 -0.975 0.214 0.232 0.370 —-0.929 0.004 0.980
COD —0.469 0.883 0.121 0.450 0.791 0.612 0.189 0.274
Chl.a 0.306 —0.952 0.005 0.978 0.266 —-0.964 0.185 0.296
depth -0.271 —0.963 0.201 0.258 —0.969 —0.248 0.001 0.991
#Z  autumn X7 winter
RDAI RDA2 R P RDAI RDA2 R P
ST -0.981 -0.193 0.006 0.964 -0.107 —-0.994 0.115 0.521
BT -0.997 -0.076 0.005 0.970 —-0.932 -0.362 0.124 0.454
SS —-0.999 -0.039 0.345 0.077 . 1.000 -0.007 0.148 0.275
BS —0.998 —0.069 0.346 0.081 . 0.978 -0.210 0.164 0.233
COD 0.590 0.807 0.284 0.153 0.869 0.494 0.113 0.494
Chl.a 0.984 -0.177 0.259 0.159 -0.963 -0.269 0.102 0.577
depth —0.851 —0.525 0.320 0.101 0.784 0.621 0.108 0.515
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Crab community structure and its relationship with environment factors in
Pishan waters of the middle of Zhejiang Province

ZHENG Ji’, XIEXu, YUCungen, XIALujun, BISiyao,
ZHANG Ping, DENG Xiaoyan, MIAO Lu
(Marine Fishery College, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: Based on the data collected from seasonal comprehensive surveys of the marine ecosystem in Pishan
waters, the middle of Zhejiang Province in November, 2015 and in February, May, and August, 2016, the crab
community characteristics such as species composition, dominance species and diversity were studied. The similar-
ity of community structure and the relation between community structure and hydrological environment factors
were analyzed. A total of 19 crab species were identified, which belonged to 9 genera in 6 families. The dominant
species were Portunus trituberculatus, Charybdis japonica, C. bimaculata and Eucrate crenata. The composition
of crab species and dominant species showed clear seasonal changes. The number of crab species in summer was
the greatest and the least was in winter. The distribution of crab species at various depth of water showed the fol-
lowing trend. The species at 5-10 m and 10-15 m depth of waters was major, the water depth of less than 5 m and
15-20 m was minor. The diversity index of summer showed high range of variaton, the diversity index of winter
showed lower values of variation. Diversity index of crab at the 10—-15 m depth was higher, the 5-10 m depth of
waters was lower. Based on redundancy analysis, surface water temperature, surface and bottom salinity were the
most important environmental factors affecting the change of the crab species composition and community struc-
ture characteristics.

Key words: crab; community structure; environmental factors; biodiversity; coastal waters of Pishan in middle
Zhejiang Province
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