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PR R 98 F 2013 425 A (%) (10 H
(k) FEBRL YT 171 3 355 JR i Ml 98 ) 7 a5 468 1 3
R, IR AL P AR AR BP9 19 I8 T, A 44 R
SRR 122 5 fi ERL AR 184 kw, (AU
PSR ARG IR A T ik, JL i & 12 A uhifir (18
1) HAR iR A il T 5 5 0 7 B R A 21
A=W o I R A T U M B A A A
1) (SC/T9403—2012) AT, Il £ W H O JEEHE 1+,
WS g B, A% O 800 mm x 72 mm, [ %
B HRSE 20 mm), #5290 3.5 kno BEEHFR
PIREAREANAR G 5 10 % , IR UK BEOR AT, 725
L ANHEATRE 3 IEMEE , I X IR S HEA T B A
TR ARELE 7 7 #8001 g,
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Fig.1 Sample station in the Oujiang River
estuary survey area
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Tab.1 Compositions of crab and shrimp at species, genus and family levels in Oujiang estuary survey area

# JB AL Fh%L  Species unmber
Family Genus number #Z  Spring FkZE  Autumn it Total
K MRl Palaemonidae 3 6 6 7
A HEIRAL Solenoceridae 1 0 1 1
XFHRE} Penaeidae 1 2 2 2
B IFFRL Alpheus 1 1 1 1
B FEHFAL Pasiphaeidae 1 1 1 1
FRHEFF} Sergestidae 1 1 1 1
2 TR} Portunidae 3 4 6 7
FNERL Dorippidae 1 0 1 1
KRl Goneplacidae 1 1 1 1
PHER Porcellanidae 1 1 1 1
5 AR} Varunidae 2 1 2 2
47t Total 16 18 23 25

2.2 RBFMEEYESKE

HIZR 2 AT J0: 75 25 B9 00 b D e QA7 X R
Parapenaeopsis  hardwickii , T MR Acetes
chinensis . =i T1& Portunus trituberculatus ; FX Z=
LRI R B A B Exopalaemon carinicauda , P
ARG HENR Solenocera crassicornis , —Jrts T . H A
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I Charybdis japonica . %% 2% 75 B Scylla serrata ; %
ZARSAF RN E R 8 T I SR AR AR Bk
FRAE R A, B KB IF ( Paaemon
macrodactylus ) J& T ) Ja A Eh Az 25 S0 F 45 B i
(Charbdis feriatus ) J& T w5 $h A4 S K HEHD, H
RIS JE Tl A SR
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Fig.2 Distribution of species of shrimps and crabs in spring and autumn in Oujiang estuary survey area
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Tab.2 Component characteristics of dominant species and important species

in spring and autumn in Qujiang estuary survey area

2k %25 Spring FkZ= Autumn HEAS AR
Species IRI F w IRI F W Ecological type
HEMHUF  Evopalaemon carinicauda 2764 100. 0 2.26 A
E A KENF  Palaemon tenuidactylus 127 25.0 0.59 A
JECHXHR  Metapenaeus joyneri 256 50.0 5.92 [ ]
A4S HENR  Solenocera crassicornis 1 740 83.3 2.60 [ ]
W& AN XTUR  Parapenaeopsis hardwickii 4799 75.0 0. 68 [ ]
I KR Parapenaeopsis tenella 277 58.3 0.98 [ J
HEFEHER  Acetes chinensis 2 385 91.7 0.31 [ ]
ZWEMR T Portunus trituberculatus 2 623 66.7 7.23 1479 100.0 50.50 [ ]
HAMT  Charybdis japonica 293 41.7 24.58 2175 83.3 19.78 [ J
P Charybdis feriatus 200 16.7 71.12 O
ik i Scylla serrata 1338 58.3 84.90 [ ]

VE IR FR A T EMEFEHG F FOR MBI, % s W FoR T T b, g AFURIIRMGH : @5 I 4 O&mmiR 4

Notes: IRI indicates the relative importance index; F indicates occurrence rate, % ; W indicates the average weight, g; A :Indicates wide

temperature and low salt; @ : Indicates wide temperature and wide salt; O : Indicates high temperature and wide salt
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2.3.1 BRI Gy KAz o AT

X RRVL R BRI AR ) i i AT SR 240
Br MDS HE7, 45 R A&l 3 iR, L8870, 4y
TE 50% BYARRAVE ACE |, 4 3 Rk 290 A i 57 43
ST H X R R XA X 3 . F2: MDS
Ay Hr s S B 8 222X Stress = 0. 05, #kZ MDS 43
Mrai R0 2240 Stress =0. 07, % Bk Z= 14 ria
FREYTE0.05 ~0. 10, RPIRELIRBAF . 5190
X KRR 530 3 AN TE 3 B 6 5 1) i o7 s ik
7 ANOSIM 3 #f1, 45 5 N Ryr =0.769, P =
0.004,Ry =0.934,P =0.001 R EKZE3 A

B8] 22 A B, L5 R 5. & OKE
RETK 3l o 25 1) 3 A AN T 4 s o
2.3.2  BEVE RBRREM

BEFHEE T A AU, IrLR S 2N
FRABLE BTk R = 4% 11 32 BLRFAE P 9% 1T 41
PURRIERIAT 3 Bl , S X5 R DL Dk 238 A v 1 P 28
S AR XTIE Ry 76.32% , 41 PN 453 o7 18] 5 £ A
IR 27. 41% 5 v WWAH N FHAERDA 2 Ff, F- 1
FEARL P BT R 2 B B BRSO B B AF, R
88.59% , ZH PN 4% sl o 6] F- B AR AL R 41.31%
B B F-BIAH SRR E 75% LA -, X 4H Al AH
SV DT R AL e I Sy W AT X R A o [ BT
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e HAR I, 9 36.32% o RK =MV 0] 7 339 A S 4k
FILE T0% LA, X 2 6] AR S8 D ik 5 s (9 M 28
WETEM =R T8, FRESHEN TR
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3 FEFTUNELEER Bray-Curtis X EF1 NMDS 5347

Fag.3 Bray-Curtis clustering and NMDS analysis of shrimp and crab communities in different seasons
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Fag.4 Spatial distribution of community in spring and autumn in Qujiang estuary survey area
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£33 AREFLEELREENABEHBMESTEKE =4 % B = EZ4FE
Tab.3 Main characteristic species with average contribution rate= 4%
within the shrimp and crab community in different seasons
#:Z= Spring/ % FkZE Autumn/%
b I | ] 1 | I
Species Av. sim; Av. sim; Av. sim; Av. sim; Av. sim; Av. sim;
- 27.41 41.31 42.26 39.87 41.92
HIEFHF  Acetes chinensis 11.22 88.59
HRBEMF  Exopalaemon carinicauda 63.28 11. 47 33.09
E 5 KA Palaemon tenuidactylus 15.98
HAWES  Charybdis japonica 36.32 19. 07
WS ECABXTHR  Parapenaeopsis hardwickii 76. 32 8. 86
=R T Portunus trituberculatus 10.2 15. 56 4. 86 23.7
WRZERE Scylla serrata 32.48
JEEHXTHR  Metapenaeus joyneri 6.03
HAE IR Solenocera crassicornis 21.33
x4 AREVHELZEFHERERRE=4% 0T ZHEMH
Tab.4 Main characteristic species with average contribution rate = 4%
within shrimp and crab communities in different seasons
#Z% Spring/ % #Z Autumn/%
JUIES 1&1 D& [ &I [&I I&II [ &I
Species Av. dissim;  Av. dissim:  Av. dissim; Av. dissim:  Av. dissim:  Av. dissim:
96. 66 82.78 75.04 74.22 70. 14 85.79
LRHEYF  Exopalaemon annandalei 8.59
R HEE Scylla serrata 30. 75 31.75
HZAUS  Charybdis japonica 27.39 20. 41 25.34
BEBENT  Charybdis feriatus 13.23 13.83
WA Al X ER  Parapenaeopsis hardwickii 63. 46 64. 84 15.98
=R Portunus trituberculatus 19. 86 19. 81 4.61 15.36 30. 60
HE IR Acetes chinensis 10.8 9.54 67.23
HR U Exopalaemon carinicauda 8.24 6. 20 16.23
JEEGHTATER Metapenaeus joyneri 5.05 4.82
AR HENR  Solenocera crassicornis 4.17 12.27
E 8 KEUF  Palaemon tenuidactylus 5.60

3 e

3.1 FEARBEES

X144 9 DX 2R R AIE 2 7 6 IX P AR [ ol 2
(A ELIBE 2R B 352 1) 4 R 7 R TR A 2 o
T ERSE A B BB Y L R, — AN IX Rl
2H AR DL A AN B o A A O, — 7 T S R A=
BSIHEA S, 55— 77 T M R 88 9 1 %) 2 Wy 14 5
Wil R 24 o RELYL VRS AR L O ) A VLA I 32 9
IREE T A R B B R U ) R L R R K, P A
BRIV B ek ) o DRI B YT 1 98 4l 0 ol 285 2
FIAMAT AT H A B A DR 25 10 B 2 41 R
KB BRI O A A 2= 18 Fp, fkF= A 23
Pt 25 B AR A Bl 1S B, R RIS

DA #h A2 A AR ER A 2R O 32, R W% 7K
i X G RIEAL O IR AT T 45 R — 5, A
WF9E A B A 2R BT I 2 Y 5 il 5 g A1 R
ARG A, anvg T X HF (0. 68 ¢/F) (5
AR ( Palaemon gravieri) (0.45 ¢/FE) . =4t
B8 (7.23 g/J&) W4 BRIV F o0 A1
BERFRALR(2.26 ¢/F) J& FFT A EF (5. 92
/) PR T (50.50 ¢/ 8) WY RLAA . A5 BF
5 ST RV 1 X — s A 2 )
PO M E MY . AT DAAEI, REYT H SR
TR L R LAY AR B N R A AR L BR R E L
B 32, (R DU R VL 11 7 2 i 5 PT B A AE S
FRO AR =P 8 55 B AT i > v A P i 7
YNGR
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Fig.5 ABC Curves and W statistical values of spring and

autumn communities in Oujiang estuary survey arer

3.2 MEHSHRABFHESKESHT

I 5 T SR S 6 0 A 1T (11 2) mTT LA
B AT BT A XA 3R 1 2R ) 1) o
B ZZ R AT M 5 R i 1 X 00 A
TET 7 TSR, BV B 8 57 A 2V 1 SR IR X A
By BRI, BT SE IR FR Y A A o0 A e 34 5 25
AR B BT R B o [R5 X
PN A5l (0L R ST 830 o B, B A BR TG B
1 R R 22 S0 A b 288 1) 2 KR X e b i
XPFPE LA LLR 3 AR (1) Al R 2 i A
FRFTR] Fr) R A, A BT 5 T 9 LS 9 SR A 24 7 R
A, 07 0 8 4% KA A B AR T 0 A T
(2) AT R T8 A5 0l 37 IR 0 PR 22 57, TRV A= 0 % A
{0 BT I O RAT B 18, ) B S5 Wk U B
B AT 22 Y X 85 (3) th AT it vl T 3 BE A 7
ANFREEIE A 3 15 IR , 2% W0 b i B A S /N,
S A TR ] S
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IS LR T LR A B R A R
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A KRB (4 8 A 3 6 T 43k 3 AR
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FKRF e HF AL PN REITERE 70,
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WA R NI LE D) L B, e T i
T AR, B HABRE I W Fh 21 22 80K,
FEERNE 22 G R AR R EAE, S B R 0
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R = T BEALAIR

R T BTV A A8 B S e A, K TR AL 5
WD HE 7% 25 P 1) B S PR 2R ALY vl o A P At
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PSR SRS A DAt 0 4 BRI TR 410 4
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Community structure of shrimps and crabs in spring and autumn in Oujiang
River Estuary

YAN Wenchao', SONG Weihua®, YU Cungen', ZHOU Qingsong”, ZHENG Ji', LIU Hui', DENG Xiaoyan',
ZHANG Ping'

(1. Fisheries College of Zhejiang Ocean University, Zhoushan 316022, Zhejiang, China; 2. Hangzhou Xiao Environmental
Technology Co. LTD. , Hangzhou 310012, Zhejiang, China)

Abstract; In May 2013 (spring) and October 2013 (autumn) , fishery resources were surveyed using a stern-
trawling shrimp net in the Oujiang Estuary area of Wenzhou. A total of 12 stations were established. The
survey data were standardized according to the swept area and escape coefficient at each station. Using the
methods of relative importance index(IRI) , hierarchical clustering( CLUSTER) , non-metric multidimensional
scaling(NMDS) , ABC curve, etc. , the community structure, spatial distribution and stability of shrimps and
crabs in the waters of Oujiang Estuary were analyzed. The aim is to study the differences in the community
structure of the spring and autumn of the Oujiang Estuary. The results showed that: The two surveys identified
25 species of shrimps and crabs, belonging to 11 families and 16 genera, 18 species in spring and 23 species
in autumn; The number of species in the estuary area was lower in spring and autumn, and the nearshore and
island reef areas were higher; There are three dominant species of Parapenaeopsis hardwickii, Acete schinensis,
and Portunus trituberculatus in spring, and five dominant species of Exopalaemon carinicauda, Solenocera
crassicornis , Portunus trituberculatus, Charybdis japonica and Scylla serrata in autumn. The ecological types
show that shrimps and crabs are dominated by wide temperature, low salinity and wide temperature and wide
salt species, and no cold water species were found. Cluster analysis divided the stations in spring and autumn
into three communities. Non-metric multidimensional scaling (NMDS) shows that the clustering results in the
spring and autumn are credible (0. 05 < Stress <0. 1). The analysis of similarity ( ANOSIM) showed that the
differences between the communities in spring and autumn were significant and the significance levels were
less than 0.05, and the results were acceptable. The analysis of SIMPER shows that the differences between
the communities in spring and autumn are mainly determined by the difference of dominant species. The
results of ABC curve analysis were in accordance with the actual conditions in spring and autumn. In spring,
W <0,the community composition was dominated by small, low-quality species; In the autumn, W >0, the
community composition was dominated by adults.

Key words: shrimps and crabs; community structure; cluster analysis; ABC curve; Oujiang Estuary
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