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B (J) ZATE Bl N 0.006~0.947 ,F 3415 K 0.298. % K & £ 941 (Cluster) 5 3 £ & % %47
FE 7 (MDS) 3k B, 38 2 98 B 2 AR DL 45 m &5 3R & 0 BRI Fr A o B o i AN LB A K 4 B
(1)Fip R (11),ANOSIM 447 2k B W1 4L B £ = A% B % BIOENV Ar £ ¥, B # &
ZABERAEMNETERNEEATERENBERELE. HEEFIF LB L UL KA
ARG BXNRY, BEHAKANERELFINRBEN AR EAR RN T

KEIR Eig; X, BESEMN, SN, TEET

XEHS 1001-9332(2015)11-3509-07 HEHHEES S93 CEFRIZFEE A

Shrimp community structure and its relationships with environmental factors in the Yellow
Sea in summer. PANG Zhi-wei, LI Xian-sen, YING Yi-ping, WU Qiang, LUAN Qing-shan
(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences/Key Laboratory of Sus-
tainable Development of Marine Fisheries, Ministry of Agriculture/Shandong Province Key Laboratory
for Fishery Resources and Eco-environment, Qingdao 266071, Shandong, China). -Chin. J. Appl.
Ecol., 2015, 26(11) ; 3509-3515.

Abstract; Based on the data collected from the bottom trawl survey in Yellow Sea, August, 2014,
the community structure of shrimp assemblage and its relationships with environmental factors in
summer was examined by using index of relative importance, ecological diversity indices and multi-
variate statistical analysis. A total of 20 shrimp species were captured, belonging to 3 orders, 10
families, 16 genera. The relative abundance of shrimp of all stations ranged from 13 to 45047 g + h™'
and its mean value was 6838 g - h™'. The dominant species was Crangon affinis, and the common
species was FEualus sinensis. The rare species were Metapenaeopsis dalei, Palaemon gravieri and
Oratosquilla oratoria. The ranges of Shannon diversity index (H), Pielou’ s evenness index (J)
and the Margalef’ s species richness index (D) of all stations of the shrimp community structure
were 0.007-1.538, 0.101-1.138 and 0.006—0.947, respectively, and the mean values of H, J and
D were 0.391, 0.374 and 0.298, respectively. MDS and Cluster analyses revealed that two clusters
of Group I named cold water mass group and Group II named coastal group, which were bounded by
the 45 m isobaths, were identified for all the sampling stations. Significant difference was detected
by ANOSIM analysis between Group I and Group II. BIOENV analysis indicated that bottom tempe-
rature and bottom salinity were the most important environmental factors for structuring the spatial
distribution of the shrimp assemblage. Cold water mass group accounted for absolute advantage and
Yellow Sea cold mass had a decisive influence on the distribution pattern of the shrimp community
in the Yellow Sea in summer.

Key words: Yellow Sea; shrimp; community structure; species diversity; environmental factor.

[ ZRH S HE TR H (2012BAD18BO1) 1 E % [ BrRH% & 1E L 35 ( 2013DFA31410) % ).
# # WHINAEFE . E-mail: lixs@ ysfri.ac.cn
2015-01-08 Yifi ,2015-07-27 $#5Z.



3510 N A

&l 26 &

R VAR b N e D s R Y EE PN S U
AR 8, W Ak 2, 3 R 2 il K
S, AR — R TR M AT 5 A R K S X B9
AEMIRETE BB AT SR AR R BT £ (H B T
AT MBI A T T vl Y R X
E 4026 T2 BB A Wy R S SRV OIS L i %
e

I 8 T M S P B S8 A R A 20 a3
WFSE T BRI A0 Ml B2 X RRAE | 2 B P A2
DX R AR A AR, X W52 SR EVE O BT ST I A 3
JelRs, R B T O AR 2 P A S I RETR 2
o ZREERIA: Yy i A AR HR AE Y BE Y T R
JERAT S 52 S W) 4 2= 1 A2 Al AR R B TR R 2K
VR LS BT ST I A 2

IRRIETH 2 RS H) TR AR R el A
SRGEWEE D A EE AL IR E 2R T 2
FIAYURE, 1m0 H AL H IR SRR T A S Tk VB IR
G5+ R HRIRE A BRI AIE B ERS
HAE H IR — B TR SRR T — Lot se
(I DR, AR B S A MR A AT T
JE R H L H R H ISR AR SRR <
K7 IR — DI IAT A SR AL AT .

ES @Oy vy oy SN R E R S S
VS S50 SO BRI IR 1 19 6 R EAT R, AT
DA 3 [ T 0 288 R A 25 A I S 1) Al R
177 L AT LA A 3 [ PR AR S B IR 0 T 5 R AP 0 SR
il 2 $ LS A

1 #REFZE

1.1 Bk

FEMCR A 2014 4 8 A “db3} 5" e Rl A
FFHEAT I 1 AT A Il B U N IR BE 25 A T A, 1A
AEHEIA T 8 AR 32°30'—40° N 120°—125° E
JEFEIN, ILBE 67 > ul il (B 1) )20 3E AT A O B
BSEIIE BRI KR RS ok R
FH SIMRAD EK500 72 45 0 A 7 , 7K ik L 6 B R
JH SBE-19plus % CTD 5 . 5S4 99 W 11 755 B2 4 6.1 ~
8.3 m, M Wi 25 m, #i B [R5 4l 72 1 h 22
A HEEI P HIAE 3.0 kn A2 AT, B2 RE S A0SR 46 A
A5 QTR LY ) T IR 24 5
R R AR A H Sy ) AT
1.2 Srbvik

B A M, Je AR R o e 5 i AR R A
AR RIS IE] (1 h) KHiid (3.0 kn) BIARAEILAL R,

385°

”'ﬁf'\"

650 L s e Ta e e

o

W EEM,
vy 8 s

. ] S

) (i

o0

B o

.

o e e ey ey
8 R e =5

B e o3 e 85 e W
SR i

. L[] » - [} L]
3450 fry € T8N
Bl 52 53 54 55 56
Yellow Sea 5, sg 59 60 61
. - L L ] L ]
o 62 63 64 65 66 67
Jiangsu - * L L] L] [ 2
32.5° S ,
119.5° 121.5° 123.5° E

1 Bl IR S5 A A vl o
Fig.1 Sampling stations for comprehensive surveys on fishery
resources in the Yellow Sea in summer.
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B 2R W 2K Y P B A Ry B 48 T ( Crangon
affinis) , EHAEY & HUFE B Y &) 88.1% , IRI
{H K 14559. 1. % WL fy v A8 22 SR EF ( Eualus sinen-
sis) , BRI IR ARG 7.3% , N H0E
( Metapenaeopsis dalei) | & F & F ( Palaemon gra-
vieri) |, 1 ¥Rk ( Oratosquilla oratoria) (% 2) . HiAh F
Ry IR AHEI/NT 50.
2.4 BEv AR RN T 2 A

B ZR RS T 22 FEPE R B0 1 T 53 A 4 ]
3 N AR P A v o ZREER R (H) 22 ABTE
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Table 1 Species composition of shrimp community in the Yellow Sea in summer

H Order Bl Family J& Genus T Species
+2H X AR} JRUFJE Metapenaeopsis B R ARYF Metapenaeopsis dalei
Decapoda Penaeidae % UR & Parapenaeopsis TG XFUF Parapenaeopsis tenella
WA LGS %R Parapenaeopsis hardwickii
JiE JEF & Trachysalambria J& VKR Trachysalambria curvirostris
PEXTHR & Marsupenaeus H AR ZEXTUR Marsupenaeus japonicus
HEIRRL L IRUTE Eualus HRAELE SRUF Eualus sinensis
Hippolytidae FOL A i 1 i Exhippolysmata K AU g A Exhippolysmata ensirostris
RN & Latreutes IKEHREER Latreutes anoplonyx
PEB BT Latreutes planirostris
KR RL SLYE Exopalaemon FSgASE Exopalamon carincauda
Palaemonidae KR IFJE Palaemon HIRKHEIF Palaemon gravieri
SRR U R Alpheus H AR EUF Alpheus japonicus
Alpheidae Alpheidae A SEUF Alpheus disinguendus
By SRR} YELAR)E Leptochela YUELUF Leptochela gracilis
Pasiphaeidea
IR IR R Crangon ¥ I 8 iR Crangon affinis
Crangonidae
Crangonidae IR R EHIEURE Solenocera A4S HIIR Solenocera crassicornis
Solenoceridae
PRURRE FEIFIE Acetes HHE B AR Acetes chinensis
Sergestidae HASFHF Acetes Japonicus
HEH HR AR FHR G JE Oratosquilla YRS Oratosquilla oratoria
Stomatopoda Squillidae
IR H IR AL WEUFJE Euphausia KFFEBEET Euphausia pacifica
Euphausiacea Euphausiidae
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Fig.2 Horizonal distribution of shrimp community (g + h™) .
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Table 2 Dominant species, common species and rare spe-
cies of shrimp in the Yellow Sea in summer

2k N W F IRI
Species (%) (%) (%)

BRI 90.9 88.1 81.4 14559.1
Crangon affinis

ARZIRIT 1.7 7.3 49.2 4424
Eualus sinensis

FICHRAR 2.1 0.7 27.1 76.2
Metapenaeopsis dalei

BIRKEIF 1.8 14 2.0 69.4
Palaemon gravieri

BRI L9 0.1 28.8 58.2

Oratosquilla oratoria

BV PG I R A () 6) X B ) 23 ) RS AR
WAL S R AT ANOSIM 23 B, 45 57 36 W W 4
Z S E (R=0.903,P<0.01).
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BRIty B PG KRB IR | # PG AR IR W B )5 X I ( Parap-
enaeopsis hardwickii) , BRI TTHR A 43 Hik 91.19%. %}
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Fig.3 Horizontal distribution of biodiversity indices of shrimp in the Yellow Sea in summer.
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Table 3 Typifying species, discriminating species and their
percentage contributions of shrimp community (>4%)

P2 Species (%) I(%) [1&1(%)
BT 98.5 60.4
Crangon affinis

BLIN 59.0 12.6
Oratosquilla oratoria

LRI 15.7 8.8
Palaemon graviert

AR AR 11.0 7.7
Metapenaeopsis dalei

ey ER AT 0T IR 5.4 4.5

Parapenaeopsis hardwickii

x4 MFEBFEEANSNEERFREXE
Table 4 Correlation between shrimp community composi-
tion and environmental factors

YR T R
Environment factor Correlation coefficient
JRJZKIR-IKZELE Bottom temperature-bottom 0.599

salinity

JIKJ2/K I Bottom temperature 0.584
JiRJZKIR-7K IR Bottom temperature-depth 0.555

J SR K- - K TR 0.549

Bottom temperature-bottom salinity-depth

JKI# Depth 0.475
JKJZEEE KR Bottom salinity-depth 0.457

JEEJZ R Bottom salinity 0.375

3 i i
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