3786 4
2013 45 7 H

K A& E Y R
ACTA HYDROBIOLOGICA SINICA Jul.,

Vol. 37, No.4
2013

doi: 10.7541/2013.85

AL ARG RN R LR R S ES

Kitw ITEW RHEFE

WAHE FAKR

(LA PR K PP IIF ST, AR v i 37 i 9 SR 2 UL S 6 i, 94 Y A Ut B

A RFEEA R DT AR, Sl

316100)

B MR 2011 4EFHFF4—6 A)XUITLRI AT R 7 00 347 (9 3% 3 LU G R IR A Kt 0 dr 1%
SRR BRI SE R RAE . 25 SRR W] FEILLBIRK 22 F0, BT 1 H 9 Fl 16 J&; URA W5 RECHE
B /ML B R B 200 I BRTE 5 A5 6 A5 AN (X i | 5 PR R -5 J] RO X B SRy 25 H B 3L [ I 3 F; 5
A4 6 HBZREESE B H)AAE B35 22 5 (P<0.05); ZREVESE B (H)FUKTR | RS AR W 2 AR APE UM C
(P<0.05). WriLHgaRuT 7 O B AR ES LA 00 5 . g M il B, LRk (HOREKIR . RIS
AR AR, A7 LR SR A P S R ROR B B TR 1 DU

REEIR: WIVLHIRIT R I MRS B LER MR 2R BEE A

FESFS: Q14572 XEAFRIRAD: A

WL g BT 7 O A 2 g W VL A ARV R B
MIEE | MLESHE AR X 2E APE KR R T 15 m Y
WYL R T Ve o TR P T A A T SRR KR
5 V85 I 30 3 WA BRI L i R /K R s i X P HoK S 4k
HEE . MEAEYFEE, #INEuphausia pacifica) .
rRAEPT K 3% (Calanus sinicus)ZE R 4 B0,
AN Z RS20 fa . IF, SRSt Ky
JITH RS AR T X O PR R A B A — T, [
WX AT IE 80 %2, BRI IRIEAL S5 A D RS
SR, BRSNS 2Rt R R
MR A Z—, WS U2 2 o g 3 o0 it
URSE A BETE S MR AE R AT T 20, A7 AR 2610 2R
VIR ATV S5 A0 ML ZREEE T T 9T, Fawgr 1Y
XERFILT M 2 DR AR 28 9 X R F AT T4, (HA
SR B Y 2 7 B S MR IS RV S5 40 5 T ) & T TR
FEAR LA FFHRIE, {UAEARSE S > > 1 13 ety iy
Wk, W, TEAEY ZHEMEH &g R & E s
ROV A K A7 0 X T VT T S 7 0 3 B
KEIREIR S5 5 Z T 5, R4 T R WL

Yeks B HA: 2012-09-25; 1&1T B #3: 2013-03-17
E&mA:
FHE 2155 H (2011F10001, 2012F30015)%% 1)

XEHS: 1000-3207(2013)04-0712-10

T R UV A= 25 3 BB X R i Byl 7K da ) 20 ) 4 13t R
it R AN

1 #MR57FE

1.1 #HEFRIE

Bk I F W LA PR KRS T 2011 AR
F(4—6 A )XWV T R O A T 3 3 M
YR JECH Dot 9 05 3 R A Bk . A 4
15 A~(Hdr, 4 19 PO7. P10, P13 3ifi 5 5 149 P13
Sl 7 PR B 30 G 0 A b R 2 T AR A TR ), 1
SUUNE 1 s o JERHERR 1 Hr S JE K 50 m, W B
BRKE 48 m, TR ERTF 2.5 cm, E4K 30 m,
T 37 mo AL EEAT I 3 B4 R, Th, P34
5.50 km/h, 5 R BRI L R E (L (CTD)
KAE, FHTKERE LA 1 WK, BEATYRRHE AR S oK
B (R AE S5 ol ] SE B s A TR S S SR L (R K A
WA E, HAEES58 01 g5 1 mm.

PRAT A A Wi i 34256 57, 4K 28.0 m, B
F& 6.2 m PR 2.6 m, L7 123 t, FEHLIIZ 183.8 kW,

[ AR AR5 H (2007BAD43B01 . 2007BAD43B02); #1144 i 5 ik 51 H (Wi i 11[2010]205 5); WiilA

TEZ BT kPR (1968—), Y3, WiyTeM A Mg TRR2M; =28 SRl Y8 U5 S AE ) Z BEPERFST . E-mail: hidalgo310@163.com
BEEE: FKRW1969—), B, BIRIEHR TR, FEMNFH FEFE A LRV . E-mail: zyd511@sina.com



4 34 SRUESEAF: WIVL 0TI 7 00 45 2 SRRV S5 R R AE 23 A 713

121.00° 121.30° 122.00°E

PO1 P02
o o p

28.30°N}|

TN
Wenzhou
28.00°F

27.30°

K1 A

Fig.1 The survey positions
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Tab. 1  Fished species and their ecological types
# Family Fi Species H: 25247 Ecological type i3k A 7y Caught month
A B C 4 H April 5 H May 6 H June
EHITREL Solenoceridae  HHAREHENF Solenocera crassicornis * * * *
KAEHIUF Solenocera melantho * *
XJHREL Penaeidae JEECHIXTUR Metapenaeus joyneri * * * *
W AN XHER Parapenaeopsis hardwickii * * * *
IG5 XFER Parapenaeopsis tenella * * * *
KEWXTUR Fenneropenaeus penicillatus * * *
i [E B XTUF Fenneropenaeus chinensis * *
HAZEXTUR Marsupenaeus japonics * * *
J& IR Trachypenaeus curvirostris * * * *
SIRUF Metapenaeopsis barbata * * * *
R ARER Metapenaeopsis dalei * * * *
KEFIFAl Palaemonidae % (G YR Exopalaemon annandalei * *
B FE YR Exopalaemon carinicauda * * *
HIRKEAR Palaemon gravieri * * * *
PRURE} Sergestidae H[E B IR Acetes chinensis * * * *
KR Pandalidae HRIGLLEF Plesionika izumiae * * *
GEUFFRL Alphidae HAGLUF Alpheus japonicus * * * *
fEAASYHR Alpheus distinguendus * * * *
BEEEUFAL Pasiphaeidae ANFLHF Leptochela gracilis * * * *
#EERAL Hippolytidae HEWEER Lysmata vittata * *
BESNIEWAR Exhippolysmata ensirostri * *
¥ HFA} Crangonidae HIEWEER Crangon affinis * *

. e - B R TR £ RSN 3 PR . i
e 2 RATH, 3R SRR BN O (A B S T,
£ 00 w0 8 REUIZVIFEBEEQWREEIE . SRS

| L B TEARERRL BEPERLERAY], 3 R BRI Y

. Hh, 5 H5 6 N HIEFERE2ZR@P =

0 - 0 0.018<0.05); A2 i (i %) b IREERA " A B3R
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Fig.2 Monthly distributions of the resource abundance of shrimps
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ARV IR BE YR/, X R A 45 5l 6 IRV 1 )
FhEE R . ZFREME S S TR H i — 30
25 BESMEHFSER

K5 5B 6 450l ks ik AL i A Y & i
UPGAMA ¥2K5 MDS brIvards RE, HpE s
& B S A S B AR R 2L (Similarity/%) . HH
K6 ATLAEH, HF LA A PR RN
0.2 (R Stress < 0.2), iXF&ME 6 Pi/x i) MDS 45 )% 4
M REA —E M EE . 78 40%MHLE L, &
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2.6 SHMEHSEREERTF. EVENXR
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TR H'S 25 i oK IR S IR ER B S R sl 7 fr
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Fig. 3  Spatial distributions of the resource abundance of shrimps
a. &Y & Biomass; b. % & Density
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REW, EYa SR Rw) . WaERRV)
PRt o e (43 r = —0.3817, P = 0.015<0.05
5 r=-0.501", P =0.001<0.01)(& 8), XZHIHTIL
R AR R 7 U0 3 5 R MR 2 0 2 R M R 5] B Bl A )
EEq iR D) TSR N iU EF
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3.0 SHMEHSHERTFT. EYENXER

WL rE TRV I e O A R AR 2R SRR B H
FE Eh SRR A G, X 3 2 N Wi T g i
FEER IR ER A 5 RIS 36.36%, T R AN A
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FITEL o T VY A VI8, 7K R R B I R iR
g, Nk, ZREPEREC B RUKIR R LR v T
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Tab.2 The [RI of shrimps
Z W5 Species %72 Spring 4 H April 5 H May 6 H June
L H Y Exopalaemon annandalei 0.09 0.27
HEE YT Lysmata vittata 0.02 0.05
KEBWHXTEF Fenneropenaeus penicillatus 1.46 3.82 1.35
KA HEHR Solenocera melantho 0.20 0.88
IR IREF Metapenaeopsis dalei 560.43 1327.88* 634.66 45.87
IRUGLLMR Plesionika izumiae 2.68 10.27 0.64
EIIRKEIF Palaemon gravieri 1964.92* 2167.65* 2949.57* 1360.54*
Wy Gl ST UF Parapenaeopsis hardwickii 103.68 7.16 67.76 197.38
BRINEREER Exhippolysmata ensirostri 6.68 23.01
BT Crangon affinis 0.30 0.98
B R YT Exopalaemon carinicauda 5.00 4.14 16.08
H AR SR Alpheus japonicus 599.64 412.23 1325.39* 372.80
H AR ZEX R Marsupenaeus japonics 0.55 1.73 0.35
WELNF Leptochela gracilis 6.18 5.74 5.02 7.14
IG5 X EF Parapenaeopsis tenella 3254.49% 2282.78* 3173.86* 4018.31*
A GEHR Alpheus distinguendus 454.16 622.43 465.29 345.94
WiFREF Metapenaeopsis barbata 120.62 1.89 516.33 2.25
J& JNUF Trachypenaeus curvirostris 1836.46* 38.96 400.36 3799.72%*
i [ B U Acetes chinensis 526.37 0.64 65.21 1070.26*
A4 HEER Solenocera crassicornis 53.08 1.17 48.64 90.53
JE BB XU Metapenaeus joyneri 4655.38% 9417.02* 4506.93* 1328.53*
HE BIXTER Fenneropenaeus chinensis 1.99 4.59
[ R TN I
Note: “*” denotes dominant species
R3 MMEMZHEMEY
Tab.3 The diversity indices of shrimps
A D H’ J
Time Min Max  Mean Std. Error Min Max  Mean Std. Error Min Max  Mean Std. Error
4 F April 0.00 0.92 0.51 0.07 0.00 1.73 1.01 0.15 0.00 0.89 0.56 0.08
5 H May 044  0.78 0.60 0.03 0.98 1.57 1.29 0.05 0.48 0.80 0.67 0.02
6 J1 June 0.12  0.88 0.51 0.06 0.14 1.54 0.97 0.10 0.10 0.93 0.57 0.05
# 2= Spring 0.00 0.92 0.54 0.05 0.00 1.73 1.09 0.10 0.00 0.93 0.60 0.05

ARSCHASE] T A EDUE 5 Ak, T I
PR AR S TR R A S IR AR AR R 22 R O
(295 BB 90.91%), JiE i X HF 2K 2 Aii 1 5
WA /N, T S B RS SR IR A A ek
W2,

TR 2 1) Z2 A R 50 B i A ) o 3 it
Mk, FEEM T AR EEMEEOFA R L
R0 2 22 ) 1) R 5% o A 22 k0K, T 4 J1 P09 3
PLRIRIEECR 6 Fh, HAWR kT 867.38 kg/km?,
T R B BE A ARG 3 A7 1 J8 QBT X | 8 R AR AR

YA T3 75 6RO R R B B LA I 94.68% .
3.94% 55 0.69%; i A= Py et 1K i) sl o7 38 8 Fh 2R EOF A
ALK TR Z AW R EAHZEAR, 14 J P14
SO AR E N 6 B, HoA AR 13.79 kg/km?,
MR FEAL AR 3 AL AR IR L 8 BB XTI 5
20 37 {5 X IR o5 R B B 2 A e 25.13%
18.33%%5 13.12%.
3.2 SiMuiEEs SRR R

5 HWHLRER 0T 2 7 SR A MRS Z RE VR 2L H'Y
BIER 129 (GR 3), & T RIS X ZRIMUl < ik
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Fig. 4 Spatial distributions of the diversity indices of shrimps
a. “FJEFEH(D)Richness index; b. & FEVEFSH(H)Diversity index; ¢. 351 #54((J))Evenness index
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Fig. 5 The cluster results of shrimp communitie
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Fig. 6 The results of MDS of shrimp communities
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Fig. 7 Relationship between the Shannon-Wiener diversity index (/') of shrimps and the environmental factors
a. 7K Sea water depth; b. JIEii Sea bottom water temperature; c. JiE£h Sea bottom water salinity
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Fig. 8 Relationship between the diversity indices and the biomass of shrimps
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ANALYSIS ON THE COMMUNITY CHARACTERISTICS OF SHRIMPS IN THE
COASTAL SPAWNING GROUND OF SOUTH ZHEJIANG DURING SPRING

ZHANG Hong-Liang, WANG Zhong-Ming, ZHU Zeng-Jun, HE Zhou-Ting and ZHOU Yong-Dong

(Scientific Observing and Experimental Station of Fishery Resources for Key Fishing Grounds, Ministry of Agriculture,
Key Research Station of Sustainable Utilization for Marine Fisheries Resources, Zhejiang Province, Marine Fisheries
Research Institute of Zhejiang Province, Zhoushan 316100, China)

Abstract: On the basis of three surveys carried out by bottom trawl in spring (April, May and June) of 2011 on the
coastal spawning ground of South Zhejiang, the community characteristics and its resource status were analyzed by five
methods including sweep-area method, analysis of variance, linear correlation analysis, cluster analysis, and non-metric
multidimensional scaling. The results showed that 22 species of shrimps were sampled in spring, belonging to sixteen
families of nine orders in one class. Among them, sixteen shrimps were sampled in April, belonging to twelve families
of eight orders; seventeen shrimps were sampled in May, belonging to thirteen families of seven orders; seventeen
shrimps were sampled in June, belonging to thirteen families of eight orders. In the above-mentioned 22 shrimps, there
were twelve eurythermal and euryhaline species, eight eurythermal and hyposaline species, and two hyperthermal and
hysaline species in spring. There were ten eurythermal and euryhaline species, five eurythermal and hyposaline species,
and one hyperthermal and hysaline species in April; ten eurythermal and euryhaline species, five eurythermal and hy-
posaline species, and two hyperthermal and hysaline species in May; ten eurythermal and euryhaline species, six eury-
thermal and hyposaline species, and one hyperthermal and hysaline species in June. Both the biomass and the number
abundance density indices of shrimps were the highest in June, and the lowest in May. Parapenaeopsis tenella, Palae-
mon gravieri and Metapenaeus joyneri were the common dominant species of April, May and June. The Shan-
non-Wiener indices (H') in May and June were significantly different (P<0.05). There were negative liner correlation
between the Shannon-Wiener (H') index and sea water depth, bottom water salinity and biomass (P<0.05), respectively.
In shrimp communities of spring in the study area, the community structure was simple. Its species diversity (H') de-
creased with the increase of the sea water depth, bottom water salinity and biomass, respectively. The eurythermal and
euryhaline species occupied the dominant position. In addition, the biomass contribution of the common dominant spe-
cies to all the three months was more than forty percentage, and same to the number abundance density.

Key words: Coastal spawning ground of South Zhejiang; Shrimps; Spring; Dominant species; Species diversity; Community
structure





