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35.00°N,119.40° ~ 119.90°E) fr#k 5 py R 2518
EYORL, i 18 MU (E 1), REEME R
M (FE9.5 m, 7 6 m) W EHRVERE 1 ~4 cm,
B—AEWNEHER 0.5 h, FHHEN 2.5
n mile/h, P2 QR EEK = VR IR A T )
1, UF 8% 58 B F, I XF 55— Fh 847 R B FREL
FAEREOT I, 0 e AR K R E S A Y24
fiE

N
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Fig.1 Location of the sampling stations
in the southern Haizhou Bay

1.2 HEAE
1.2.1  FXTEEEREE
DAAEX B AR B (IRD) 1E R & R S R B
PRI
Iy = (N +W) xF' (1)
KA T AT BRSNS —FpdFE
IR FEERE (%) ;W Rz fiir2id:
YESIFRSAEYENB (%)  F ixFpiF
FHE IO A AL BB E (%) .
CHIEE Ty KT 1 000 39792 R L F, 100 ~
1 000K FhE Ry EEAP
1.2.2 Yyfp ZREMEFEEL
DAMR2EA: 9 B B R B AR R 7 iR 26 1
ZFE M, ¢ % A Shanoon-Wiener 22 # 14 35
ﬁ[m] .
H' = -3 (n;/N)log,(n,/N) (2)
K :n, 5 i FUFREYIE N IR IR A
Y,
1.2.3 k-3 i
XoF R R LA I 7 3 (O B A S R )

T AR AR, H 2B A& (%) IR, B
W o B X B, 5B - R AR, R EW
R TS S RETEARE

1.2.4 ZRERGIEERNF

FIF Primer 2 48 1143 #1 ¥k 14 ( Plymouth,
UK) )55 2% 3R 38 (CLUSTER ) 1 — 4k 3F i B A5
J7 (nMDS) 2P XM 3 A Z=AT MRS RFEE HAT
Sy

LSRR M A A ) B B0 D R 4 e,
BAEFHATAREL, BV AR ¥ J5 75 Bray-Curtis
AERL P %E B, X 3% % BF 117 CLUSTER 2 2§ Al
nMDS #75/7, PA 35% HIBEIE AR IER — B R B
il , 24 nMDS 23371 i) [ 1 R B stress < 0. 1 B}, 45
REATF,

XF IR o R 43 A i 4 4T SIMPER
A3, AN TR Ffroxet A5 o 2L [ AR AU B BT 40
BT HERR , 2 BB TTIR R IK 90% , T 45 58
X o 2R EEAE R R

2 4

2.1 FhEARESRER

PRI AR AR 19 F, HoA B X IR 4
J& 6 Fh, KEIFRL 2 B S Fh (s 1 REM) , H
EARUFR & 2 Fh, BEATH 2 J8 2 Ff BIEEL
BURRATAL A0 AR R ARG ARRL & 1| Fh AP,
XZLRENMMEBERZ A 18 f, FFEMNEE%
O (XL,

BEFUFRMEF N B A SHF 7R AR AR 20
TG 475 %t WF A1 £ BH 355 WF ( Alpheus distinguendus ) , H
IR AR IR BT o 3 B L3R B (48.53% ) , T H
ABAF Y B LR R = (38. 18% ) , EEF A E
JTUEFANE [ AT

HZEM5 5 % SRLE B R ik 4 639, HoF JE
o G S A 50% DA b s B 2 i B A B TUIR e ]
FRAREF, HAE Y& R A 31.05% ; [A] i
TIBHR U ER 22 O SR, AR Y& R Y
9 45% 5 b B A SHE B PR A A A A BH S Y
IR E T T 0, A BALEF

AFHABIMEA EREFRER S, R
B EF, H B AAE Y B Rk BRI 1/3
A BRKEFMBERERSTA KRR,
B, 75— L3 o B B AT ; [l i & 2=
W L B E =R, 40 55 AR ( Metapenaeopsis
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barbata) ZHEEMF ( Leptochela gracilis) Py Fa B EF
( Latreutes planirostris ) . B & # ¥F ( Crangon
affinis) SRS EF ( Upogebia wuhsienweni) %,

F AR 3 A2 (8] 4R 2 B i 28 4 AR
HEEMEY R ILRSA BE LA, HEFTTY
HAWBAIHM (L1 ME2),

F1 UFERFMEARKENEEERE
Tab.1 The structure of shrimp populations

oy BE LES A%
N/% W/ % IRI N/ % W/ % IRI N/ % W/ % IRI
T 5T UF Metapenaeus ensis - - - 19.18 44.63 3545 - - -
JA RFTFUR M. joyneri 0.02  0.11 1 - - - 0.62 1.72 39
J& VIR Trachypenaeus curvirostris 5.42 7.93 816 21.28 31.05 1454 0.21 0.72 5
5405 %FUF Parapenaeopsis tenella 12.90 9.37 1361 53.05 16.54 4639 9.55 4.06 302
SRR UF Metapenaeopsis barbata - - - - - - 5.52 8.30 154
WRRARUF M. dalei 48.53 29.49 3468 0. 08 0. 06 1 4.28 2.45 112
w1 [ B HF Acetes chinensis - - - 0. 14 0.01 2 0.16 0.03 2
UL UF Leptochela gracilis 0. 04 0.02 - - - 4.98 1.16 307
KJEUR sp.  Palaemon sp. - - - - - - 2.91 1.48 49
BIRKELR P. gravieri 0.77 1.96 183 1.21 0.67 52 13.74 19.26 2567
B 45K IR P. macrodactylus - - - - - - 0.52 0.40 31
% [REHUF Exopalaemon dalei - - - - - - .73 1.18 81
HREYFE. carincauda - - - - - - 9.56 14.21 1453
¢ B S5 U Alpheus distinguendus 2.25 12.61 1156 0. 85 3.54 49 1.71 6.04 344
H ZA$5UF A. japonicus 29.91 38.18 4 161 3.91 3.41 325 30.98 33.77 5756
P TafiUE Latreutes planirostris - - - - - - 8.07 0. 84 445
HEE AR Hippolysmata vittata - - - 0.30  0.08 0.04 0.01 0
5 ¥ U Crangon affinis 0.15 0.32 10 - - - 2.92 2.95 196
(L ERIEBEYF Upogebia wuhsienweni - - - - - - 2.48 1.41 151
/Nt 9 9 18
At 19
=" RREFN A P ARAIR B,
100 -, AR o BB A, IR S Bk O 2 M KR
i 1% R R, T 00 M 2T LS R
-
. 27 PRl
S & XZF s s
% 60 2.3 MEMEREBESN
g . TR KBOK R E BN (5 ~25 m) )&
H BA MW R KK KE\ECSHE M XX
20 ﬁ[2_4‘7_9‘ 15,20-21] ,Mﬁﬁ‘ﬁi,m%%iﬂ:?@i%
0 DR (12 F) FOR] AR (S F) SR 3
1 10 100

T
2 HEBEHENFTELE

Fig.2 k-dominant curves in different seasons

2.2 YMSHENFTE
BENAEYRZHERE(H) FHEN
0.97(0~1.68) , EZFEHAK, 5 0.75(0 ~1.93),
AR, N 1.44(0~2.73) . BETHEYE
kRS A 2, AP A i A R, B3
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Mz s R AR —E WAl {5 B ; CLUSTER £
LA 35% WIBEVE S AR IMERI 43 4 A, O T 43
TG OL S A TR 1 AT, VA 2 2K 38 PG 0 2 K o
JK IR 1",2#,4",6#,7",8#,9",10#,13#,14#5F|] 16*
Wik 1 GERA) , S O —mif 15%,17°
FI8* S | 4 (EW O 4) , AR T AMIU 117 Fin 12*
vk 1A (ZRESMUA) , -k E ol 7K 5k i
5%, AR FCBR IS AR 1, oM S % 1 41 (db
THSMUA) o

2 SIMPER 431, PG 52 % 5 /K Sk 4 B
Y FR MR 2% 20 Py B AR UM BT Bk F 3k 90% F U
KKK E HAGIF (62. 03%) . &K B A IF
(18.05% ) B [RKEHF(11.55% ) ,#EZK 1 AT
=ZE RN AR S T AT H N R
BUH UM ST R L 90% MIFRIKIRE BIRKE
#F(66.13% ) &R HEF(16.29% ) FKE T sp.
(8.41% ) ; R AMULARIKA HAREF (27.52% )

- g Stress: .07
‘ 7
gl

14 \:‘-_ .:,' \-"".
16 i-”w

‘5) 4

oW

FRABLE

100

A TG PTXTER (19. 05% ) KR ARF (14.75% ) B
FRAREIR(12.05% ) \J& FRHTHAF (12. 05% ) F
JEAEEF(8.52% ) o

R2 FREREHUS

Tab.2 The division of the ecological
groups of the shrimps

EAAEE RIER B Fh B KR N7y
I 1 i EEEN 5
B R AR
E45 KR
LR EIF
R HIF
R BRI PEEIF IR 12
SERISIE  E RETIR
HAYEIF 4135 3daF
PEF ST 1 TR
HEBLAE R AR AR
{H FRBE I IR
ShigFH BRI 1
N 1 11 6
0
20
40

60

80

|

51112151718106 91613147 1 8 2 4
70

3 & FUREHTE CLUSTER 5 nMDS S 4R
Fig.3 The analysis results of CLUSTER and nMDS in winter

Ho & 4 TR S5 — AL H A BUF B I
KB UR AT B A2 B T A 1 DL L IR 4,
For A 30 0 A R L BE T O R UK
g, 8 R A v L B T b T 0000 AR T 7K
38, TR AR 2R TET S M B

Bl 5 Jg & ZEURIE PSSR HF- THT o A 15 O, 7T
TLZRTE SMIUZH B TR O 4K SR R 2R R £
T T S MU 7K AT SR AP SRR A, 3T 2 K 38
FRIBONEAR , R A B LB — B

3 g
3.1 MRERPESTXREFE

PaaR 1 AR 2 AT, Mg N R AR M AR R R

A 3 Wi BRI X RRHIE, 19 FREREHA 11
P BRI , SO B IK Bl 6 B, ¥ 1A 1 B, T
6 Bl /KPR E R B KA, B K
s, B E—R— R M S A A
K EFE, EE YRR, A% R O ADE
P 3L 18 i, MAMEFX 1 Fho

HoA R Z MR DU IR B H A< 308F A BEA
7 UF B KRR G R AT 2, o SR 273 DA
b RIRFE AR AR D, B e A SRR
Bl O FhepoA 7 Fh g A A0 O Fh ;s E AR
SR 7K B B3 i, 7 Yo 40 1 4 X AR B
JE TR T o R = B2 A A i L o1 v ik 90%
DAL, BRI PEREAIR, TV IR AR AR B & IR KR
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BHERZE LFA, 1 FREM S BARBEREE BN, MATIFEBKEHE TR,

80% , ¥ IR I AR R L B, B Z IR

N o F A BiF o B K BIF o B AF
34.90° - A. japonicus| P. gravieri| M. barbata
: . O ° (] ° [e]
34.80° | @ ¢ . oo © © 0 o ° OO
> ° = X
© °© o
34.70° 200?~ e ® * 201010 © © ? % °
21,60 ®1~10 .0 .. . © 15 ©, © O o, °o © o
-60° |@10~50 © 5~10 0 D13.03 o
RWVM\ ¢ 2%&\ O O 53\LA °
119. 40° 119.60° 119.80° 119.50° 119.70° 119.90° 119.50° 119.70° 119.90° E
B4 ZFFERREYEFESHE (kg/km®)
Fig.4 The horizontal distribution of biomass (kg/km’) for major shrimps in winter
N R W ST M V5 i S g S A B AR, My E 5 X
a4 90°h ( Parapenacopsis  hardwickii ) . 7 4 & Hi HF
® ¢ (Solenocera crassicornis) % EARA H B, BHME
o) ® @ P ORI 1 2RI A 407 51 1L B
o 0 ? ) ‘ E ujt?@jj}ﬁ[z_“ o
w013 o @ = @ L, Y T BT A 2 75 X A
06, To O o g SR 0 VR X R, SR i X
3.60°| @6~9| ~— @ =
‘9~12 '\,_r‘ . RN o . .
119.40°  119.60°  119.80° E. 3.2 MRBEIHENFTEY
s N R SRAR KRS SRR B
LEMMAMABTFESHE I TiAERE (E2),

Fig.5 The horizontal distribution

of species number in winter

7 [F) P8 0 65 DX L, B R ¥ 25 g 0 96 SR
ARG G A BB (E R AR
HEMERRBUE (R 1) AT, B0 KRR
FEPS ANLE AR SR AR AR R
B AR AF IR R O 2, [ B v YL R A R B R
BEE, FO R DL R EQ G U E T 5T S
A B2 B, T ZK 7R3 LA SR ER AR A 8 JTCHE
TR A | A R 8 AR A0 4H 15 017 % M < RE A 2
APy 3, U 7] 3 1 g AR i AR
R —BE, BRI UL TR L FIF
AT HRIAR ML M 0 AR 2 A I K P
AEFE—REZ2 5, Horp BAR H AR ST | B TUT 40
TP %k 8 B A U B ER AR A S5 0T 9 A
TEFRG B PR A0 (R K M5 LR
Y CAR AT L 35 BE e ) 1 AU X B\ R R
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Hrp B, (UK AR AR H A BHF 2 iR
HI=EEEA 4 U 80% , R AW &Ik 70% ,IRI
ERT 3 00005 1,18 2) , B4 xHLHF, B
A 73 B AN IS, & R MRS BUE AR (2. 2
) o R ERFK RS HEIREHE 7210
FLe- 231 H 4 www. remss. com $RAEHI A HER Ky
9 km i) MW + IR OI v3 SST %Rl v] 1, 78 2 1 15§,
[F4E 3 H & 4 AKIRBAK,4 A5ARRAE 10 CA
1,5 AEAERKIEA A BT LI, SFEKIRY
18 °C , AT & RE AR AL , i R 2= AR B

HZE R EM & E (K 2) , ZHAEKFE
A, B EFT LA L | 3 47, BIAE R 71480
BT 20T 47 % W R0 TORR iy A= 4 B R AR R
1£90% VAt , FBE EACHIG % oF 1 FpfE g 3
BERY 50% DA b A AR SR . B 2R 2 g 45k
B2 R4 7 H o T AR R R E LS 3 i
HWA R R TERETT R AR, &R
HoK R AR A2 | [F]E SST YEk R i
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EIRAE S A heFKiREm A Fik27 €
4,9 AREMRNIREA P N, 2925 C, U E
3 PR K R RERATAE N, HR N B IR AR H A< SLAF,
IRI > 100, K& IRIEIRAR (K 1) , Fia] 4 Btk
Ry, E TR R AR

MAZEHIAMBPE L, 35 18 F, 10
i H A SR 78 8 2 7K SR A SRR A B R AR
(B 5), 83 IRI B B =3k 5 000 DA L, HHEF B
FAYRBE WAL 30% £ H(F 1), FNL
Z k- I B, R 2R A A FO B 5T, Bk 3
FRLEFAN, EEM LK 8 Fh, XATRERH TX
FHE KK RA B B ERA IR A
FkCH BN L EE Y ERES  FAE 1A
SST #{EZ K 15 °C 12 A AEHRIEZKIRTE 8
C ~12 CZIa], KR EE B, B AR S
IR o

] L2 K R U R K AR A R B R 4%
W AR RBEE ZEER R, BB B E W
TRGEHE , MRS A ) X BT TR M Bh A Y U
BRI RA IR RMPIEIRZ (22 #) , ZHHK
FE i o
3.3 ZENABETARBINAEESHNSHT

ERER AR (2.4 ) , WEGHAFIF
KBRS RER LB SR 3 4, R4,
W OHMAREIMUL (B 3, 4) , KA 7EF 5
i LR ALK A B YR R

Hog A TR KN B L Er/ T
KR, HEEH¥ME <25, KR 10 CTESA,
KR <15 m, BA LAY {5 B K AR R AIE , Ho AR 2k
BIGFE S FhZe A (B 6) , %t 41 P B RUAR oL B ik
3K 90% I B3] 1 BRI AR B ASSIT B R
RIS K EIR, BiEC A RED, R L
B A B A R S A% R — ) TR HEK O, H
2 YA TR 1T, R HEK Y B BB 7k
A — BRI, X IR AT BB 1 R 4 LA S I R R
T H AR R e 3 A S0, A= W) BB 7R 4 9 S5
AMER KB B (B 5) MERZ —,

VT 1 ZH A F IR 2 K S AR A R 4R T T (I
1L,E4) , HF K582 ,10 A (B 6), KN
25~29,JKiRk 8 C ~10 C, ¥\ T EEME T
K3 B 8 KR IR 0 B IR R T R PR T
XTHNAE TR R ( >60% ) . BREKK
RS, FETR] OV H B T A SO A o 4RI 4

S, WrE R AR R AR B35 KB IR K 4
HF, AT D2 4 B A 7K 35832 TR D AR T A R M 3K
oL

% T MU 257 T 3T 11 2 2 A 1) b 7k sk (R
4) , HKIRFE 20 m D) b JIRIRTE 11 C LA L, 3R
25 DA b, HAp AR BrA BRK AR, BNZIAR AR (38 G A
W BT %o A | 40 T4 4 XoF B 0 JTCHT 34 78 % 4
I, AR AR A ) R (R A, BN X
RIS, % HAR AP BT AR 3 i v, (R B 4
&, BTk M AR MR T B R 42 ~ 80 mm, -3
A4 60 mm ,{£F 0.8 ~5.2 g, FH{KE 1.9 g, 7]
Ty 4 A G AF B AR T o , EEE R R
A FEARER BE MG SR AR 77 o L AMZ A o A 2 g 3
PUAFRFP R B R Z M 1 H (K 6), TR 5 H T4t
AR DR S55MNE S KRG XA X,
T B /K R 45 BT B4, 2R AT BB /K 383 3
LG 2 S 38R P 4% 25 VI R O G ) i 7
— FE RGN K o

AL, & ZE R A K SR 2R VR =5 [l R B Y
Xl 53 [ Fr A g A 52 = B A 5w i — 3k,
BRI BA —E R EE,

AR, RS, MEAMERIALE LB RE,#
ftte, HABMARRALESLBEEFLTHHFY
LEE

SE K
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Community characteristics of shrimps in the southern Haizhou Bay

ZHAO Meng-meng'*, XU Zhao-li'

(1. Key and Open Laboratory of Marine and Estuary Fisheries, Ministry of Agriculture of China, East China Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China; 2. College of Marine Sciences, Shanghai
Ocean University, Shanghai 201306, China)

Abstract: Based on the data of shrimp resources sampled in the inshore waters in the southern Haizhou Bay
(34.60° —35.00°N,119.40° —119.90°E) in May(spring) , September( summer) and December( winter) ,
2009, the shrimp species composition, dominant species, ecological groups, diversity, and seasonal variety of
the community were analyzed. The results showed that the shrimp community here possessed typical inshore
warm-temperate characteristics as part of the Southern Yellow Sea. With Alpheus japonicas, Palaemon
gravieri, Metapenaeopsis dalei as major dominant species, the shrimp community in spring and winter had got
remarkable warm-temperate characteristics, while in summer the warm-water characteristic was increased with
Metapenaeus ensis, Parapenaeopsis tenella and Trachypenaeus curvirostris as dominant species. 19 species of
shrimps were identified in the survey, with 18, 9 and 9 species in winter, spring and summer, respectively.
In winter, the diversity index ( H') of biomass for shrimps was the highest, and its k-dominant curve went
more smoothly, while the indexes were lower in spring and summer, which suggested the community structure
in winter was more steady. With the CLUSTER and nMDS analysis, the division of shrimp communities in
winter was relatively obvious, with three main assemblages, which were inshore assemblage, Guan Estuary
assemblage and eastern outside assemblage. This division was relatively stable as the assemblages were in
great conformity with the environment background.

Key words: shrimps; diversity; community structure; the southern Haizhou Bay
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