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Fig.1 Distribution of shrimps sampling stations in Ma’an Archipelago area

@7 REEL xS A

“ @7 sampling stations; “ x ”the area with setting nets.

AR SR T 20 kg B, BEALIUIBCHL A A9 #F
i AND T 10 kg, FH 0 WA DL A 2 HCH 5

AR /N T 20 kg BF, ) 4 IORE . RS2 E
PR ERARB T FHX B — A A TR

http: //www. shhydxxb. com



126 B SR = SRy N = 1 24 &

TR E FLAE Y Aa bs (Can Sk B A A4, M)
AR E AT ) I, #5007 B AR R I i
AP ST BRI ) 17, SR AT
AR 2 AR A R 5 5 2 (RGP 28 ) . 1E
IR A48 ) 31 A 1 W), >R T CTD 0 4% 3t 7 7 7K
R IR FEAELH T
1.3 HELEANsIitsHR

R AT T O g M 28 T B A W R
PGt — 4058 Ry L T AR R o, AT

p;=C./ayq (1)
Krhep, B 0 S IR TF IR A FE [ FJE: ind/
(km® « h) ;=98 kg/ (km® - h) |5 C, R4 i vk
) g/ IS Es 4 I e A P R 2SR (24K ind /b B
Hokg/h) 5 a; RER G ) L g /N B 4 T 1T AR
(km®/h) ;¢ Jp P EAHIRR (ATl R4k =1 - Pk
) ARSI ARIUE 0.2,

3B FIAG AR B (1) " Margalef Fh
FERESEH (D) | Shannon-Wiener Z #4551
(H') " Fil Pielou Y51 B4 50 () P XFHRE 34
FhLH AN Z R AT 500, A AT

AR EEPEFE B (1)

Iyy=(N% +W%) xF% x 10° (2)

Margalef F 2425 FEFEEU(D) -

D=(S-1)/InN (3)

Shannon-Wiener ZFEEFER(H') .

H' = =30, () log () (4)

Pielou 2] FEH850(J") -
, H' H'

Jzﬁmzwﬂ (3)
K N% R H—FhIF R B IR BN E
I3 LG W% iz PR S8 AR P i 7 MR 2 B A o 1Y
FA I35 F% SR iZ MR 28 H 000 0 57 88 o A A
PLEEH E e Ch e IR F% =
50% , H I, =1 000 pFpZs piessh 1001, <
1 000 P2 5 WA, S R A 284k, n, A
PR B AAREL, N W IRZE S AMAEL

S22 )7 2% 53 W BT R 7 1k 43 B R 28 8 FE AR AL
W2l 12, DR AR Py i w3 B O A o
SR A Y B AR B AR &, S A
URBCRASI I . SR SPSS 19.0 X 4%
T AR B T B 2R O 2208, B K
K a=0.05,

http: //www. shhydxxb. com

2 RS0

2.1 D85 SEEEREFEER

2013 47 1 % 2014 4E 5 775 T #9115 15
HRARUFE 20 M, SR T2 HOBF16 /(£ 1),
HAXT AR R R B 2 (7 F) , i SRR RN
35% s U BEARRL(4 Fh) 5 KK ARRHFISR 25
2 Fofr; MRIERE FRARRE AR B AR A U
L 1 R, SRR BT 2 b5 b AN 12 i, SR
TOoF11 ;BT %, 16 F, kg T 8 B 13
J& s & ZRAR 13 B, RE T 8 BE 10 J&| , FFR AR
14 %, RET 8 BH12 J&

LA B R 2 M S A i, B IR AR
( Palaemon gravieri) | 20 345 1}j X} iF ( Parapenaeopsis
tenella) W B )7 X MR ( Parapenaeopsis hardwickii) .
M KR ( Oratosquilla oratoria) . H ZR 8 R ( Alpheus
japonicus) fBERAGLUR (Alpheus distinguendus) 2%
HR ( Leptochela gracilis ) | #§ i iF ( Lysmata vittata )
FIKEBEUR ( Latreutes mucronatus ) 76 PUA~Z=5 44
H B ; A #i KF ( Solenocera crassicornis ) 1 H [E
F MR (Acetes chinensis ) {E = Z= 7 H B ; J8 JTUHER
( Trachypenaeus curvirostris) . Ji& G X1 #F ( Penaeus
joyneri) ¥ I8 # W ( Crangon affinis ) FN# EG 5 MR
( Metapenaeopsis dalei ) X H PRAESE P~ 2= 5 HoAth
T BB 2T
2.2 DEIEEEHNEABMEARMETEN

HBMFRARIHFIA S B, KR 5 IR
LN BT O NG REE S =3 LN N oy S VSR a N i DO
IR, S ZE R 41. 7% 55 KR R 4
T % A 0 AR B M 4R U] I e T A R 2R
(R2) AWt & PR SR R 65.8% , F
JEA AR BT 77.4% o Hod 4035 45 %R
P A L o 72, 4 kg/km? T 5 ER AR
HR Y F B 3, 60.9 x 107 ind/km” , 411%E
B H AR KBRS B SR S DR

KRR AR FHAFIA 7 Fh, MK N B A
LINNREYY TGRSR BN RETE i DO SN U g aWE D)
W B R R0 H AR SR, A R
43.8% o P AL U 11 0 ety g 4 ) B M (B
W T HAR A, A Y S IR S Y &
1959.7% , F S G IF R B PR 48. 9% o
w1 ) A= I #54E, R 20. 0 kg/km?,
17 45 E R R Y =F A A v, O 11,0 x 10°



1 44

RGFy 55 DI B PR ) G X IR L B S R

127

ind/km®, FPARATHIE R R A ARG S
BEBE MR, AKER AR B S A0 2402 R
h LR

ZZRMRR L HAFA 9 Fh, KU & KK
WF AR5 07 %R KRR 0B HR | C SR E R
UF EER SR FS AR R H A SR, %2 R
SRHH 69. 2% o H B AT I 1o o T B 2 {1 0

*x1

B AR YR ik 54.5% , J 30. 4 kg/km®, 4l
T {5 % R 17K B R 1) A X B MO T & IR
FFIE, o5 T2 B O Ay, R B SR AR R
FREM 51, 1% , 43 51/ 16. 3 x 10° ind/km” I
14.3 x 10 ind/km® , $f fgi 05 | 065 £ 75 % R 0 22 1
SEIIFER

D7) BB R TR A

Tab.1 Species composition of the shrimps in Ma’an Archipelago area

i
species

HE
Summer

&%

Spring

ecological group

&s

Autumn

pE=

Winter

WIRKEIR Palaemon gravieri
AI54)5 %FUF Parapenaeopsis tenella
HrAEA NN Solenocera crassicornis

[ #RlY Oratosquilla oratoria

WA KR Parapenaeopsis hardwickii
HASGLUF Alpheus japonicus

HEEHR Leptochela gracilis

JKBEUR Latreutes mucronatus
SR Alpheus distinguendus
IR Lysmata vittata

& JTVER Trachypenaeus curvirostris

W ZE W NF Heterocarpoides levicarina
JA EGH AT AR Penaeus joyneri

B MIERIEER Hippolysmata ensirostris
ER N FOEIN Marsupenaeus japonicus
KACALTIHR Tozeuma lanceolatum

H1[E B HF Acetes chinensis

B Crangon affinis

4 [ UF Exopalaemon annandalei

B R IRHF Metapenaeopsis dalei

+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+

B

+

+ +

+

+ o+ + o+ + o+ o+ o+ o+

+ 4+ o+ 4+ o+ o+ o+ o+
+ o+ o+ o+ o+ o+ o+

+ o+ o+ o+ o+
W WO E W ®mE BT R W W

+ o+ o+ o+

+

TE: AT JIRARER A SR B IR AR AR O iR s AR SRR
Note: “A” means eurythermy and low salinity ecological group; “B” means eurysalinity and eurythermy ecological group; “C” means high

temperature and high salinity ecological group.
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Tab.2 Ecological character of main dominant species of shrimps in Ma’an Archipelago area

AP F
5 season P4l dominant species /(kg/km?) /(10° ind/km®>)  W/%  N/%  F/% Iy
biomass abundance
& ERRKERR Palaemon gravieri 65.8 60.9 29.4 55.4 100 84 786
g% MIGHXFER Parapenaeopsis tenella 72.4 25.6 36.4 22.0 97 56 329
Summer 4B HENR Solenocera crassicornis 23.6 12.9 10.2 11.0 97 20 428
Rl Oratosquilla oratoria 34.3 4.9 16.2 4.8 93 19 536
W& ECA)f XHIF Parapenaeopsis hardwickii 13.4 1.8 5.9 1.8 83 6311
B RKHER Palaemon gravieri 9.0 11.0 18.3 36.2 100 54 569
¥Rl Oratosquilla oratoria 20.0 3.7 41.3 12.7 100 53 969
AR HEUR Solenocera crassicornis 8.0 4.2 17.6 15.2 92 30 258
Aijt(fnn IG5 MR Parapenaeopsis tenella 3.5 4.2 7.3 13.8 96 20 264
W4 ECAl SR Parapenaeopsis hardwickii 5.1 3.1 10. 4 10.3 88 18 224
YA Lysmata vittata 0.7 1.4 1.4 4.4 64 3703
H AL UF Alpheus japonicus 0.6 0.8 1.4 2.9 76 3314
EICKBEUR Palaemon gravieri 30. 4 10.0 54.5 16.0 100 70 535
HI5{J)i %EF Parapenaeopsis tenella 7.5 14.3 14.0 23.8 90 34 184
JIKEEUR Latreutes mucronatus 3.7 16.3 7.1 27.3 95 32 799
w7 YREEUF Leptochela gracilis 2.3 4.9 5.9 10.9 81 13 600
‘X;irller I HRl, Oratosquilla oratoria 6.3 1.2 11.6 2.9 81 11 707
1 [E B HEF Acetes chinensis 0.5 3.0 1.7 9.6 86 9 632
GEIBLHR Alpheus distinguendus 0.7 1.9 .2 3.7 71 3 525
A UF Crangon affinis 1.1 0.6 2.0 1.3 67 2216
H ZAGE MR Alpheus japonicus 0.8 0.9 1.3 2.0 62 2 059
I5{J; %EF Parapenaeopsis tenella 35.7 48. 1 44.7 43.6 100 129 014
JIKEEUR Latreutes mucronatus 10. 1 40. 1 13.9 41.4 95 52 471
. B ICKEUR Palaemon gravieri 13.2 5.1 17.4 4.9 95 30 881
Sﬁfg O MRl Oratosquilla oratoria 10. 1 1.4 12.8 1.3 74 15 196
H AR HF Alpheus japonicus 3.7 2.9 4.9 2.8 95 10 729
BB UR Alpheus distinguendus 0.8 0.4 1.0 0.4 79 1571
[ U Acetes chinensis 0.2 0.8 0.2 0.7 79 1077

2.4 DRI ESEENRTREZETK

LA 5 Y S R R AR MR 26 30 515 ind,
T 458.97 kg; Bk ZE R ARUFZE 5 958 ind, E iR N
11.45kg; &7 R MR 10 132 ind, F g Ky 8. 75
ke; 2 R ARUFSE 18 499 ind, T H 13. 37 ke,
Pl A T I A AR MR S R R AR A R L T 18T 2
N, WR AR ST 34 A W N BE 4y i R 95,5
kg/km’F1 75. 6 x 10*ind/km” , £ ¥+ F1 = 5 1 LA
H & oE (2060 7 kg/km® F1O117. 4 x 10°
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ind/km®) , Fk Z= 41 (46. 9 kg/km” 1 28. 7 x 10°
ind/km®) o A5 49 5 = FE Y B KB 43 501k B /N
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R Ty 225 ke B R W, MR 2R AR W 5 2
SRk AR Bk W2 25 5 (P =0.00.0. 00,
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(P=0.00<0.01) , BkFEH5LFREEEF(P=
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0.01),
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Tab.3 Contribution of dominant species to total resource density of shrimps in Ma’an Archipelago area
=
Z=4Y5 season {34 Fh dominant species 3 L inomass » 3 I abt:ndance »

B ER Palaemon gravieri 0.76 90. 02 0.000 0 0.95 66.66 0.000 0

T5{)5 X} HF Parapenaeopsis tenella 0.44 45.92 0.000 0 0.19 13.25  0.000 0

2F HAE S HFNR Solenocera crassicornis 0.28 30. 26 0.000 0 0.15 10. 15 0.000 0

Summer CiFlE Oratosquilla oratoria 0.24 27.66  0.000 0 0.07 4.48  0.000 3

WA AN KR Parapenaeopsis hardwickii 0.15 15.85 0.000 0 0.06 4.51 0.000 3

EERKEIF Palaemon gravieri 0.43 15.12 0.000 0 0.61 21.27  0.000 0

[THRlY Oratosquilla oratoria 0.56 18.33 0.000 0 0.10 2.58 0.021 0

" A4 HEUR Solenocera crassicornis 0.23 8.55 0.000 0 0.19 6.74 0.000 0

) WA AN XHIF Parapenaeopsis hardwickii 0.16 5.31 0. 000 2 0.19 8.33  0.0000

Autumn IG5 X} UF Parapenaeopsis tenella 0.12 2.54  0.0226

MR Lysmata vittata 0.19 4.30 0. 000 6

H AR HF Alpheus japonicus 0.07 2.93  0.010 4

EKBEIR Palaemon gravieri 0. 88 57.72 0.000 0 0. 41 4.34  0.000 7

WIS RER Parapenaeopsis tenella 0.08 9.04 0.000 0 0.52 6.28 0.000 0

X7 JKEEUF Latreutes mucronatus 0.07 7.86  0.000 0 0.37 3.48  0.0036

Winter AFLHR Leptochela gracilis 0.03 4.19 0.001 0 0.18 2.16 0.048 4
IR Oratosquilla oratoria 0.09 11.47 0.000 0
H AU Alpheus japonicus 0.03 2.50 0.028 0

B IR ER Palaemon gravieri 0.28 49. 65 0.000 0 0.07 18. 06 0.000 0

IG5 XFEF Parapenaeopsis tenella 0.52 123.36  0.000 0 0.49 218.64  0.000 0

A F1UReS Oratosquilla oratoria 0.31 80. 57 0.000 0 0.02 13.13  0.000 0

ﬁé JKERUR Latreutes mucronatus 0.31 40. 88 0.000 0 0.72 134. 38 0.000 0

Spring H ABEUF Alpheus japonicus 0.10 14.89  0.0000  0.08 19.72 0.000 0

WS UR Alpheus distinguendus 0.03 8.29 0.000 0 0. 01 4.20 0.0015

1 [E B HF Acetes chinensis 0.02 9.47  0.000 0

B A HEA R KL o KIRA; P BN

Note:8. standard regression coefficient; ¢. ¢ value; P. significant.

YR biomasseF[E abunanceyqq

120
100
80
60
40
20

DN
o1
(=

DN
(=
(=]

—_
o1
(=

100

o1
(=

HY R/ (kg/kn’) biomass
FEF/(10%nd/km’) abundance

- 0
EF K £F £=F
ZYf season

B2 DRILSHNETEZTELTL

Fig. 2 Seasonal variations of the resource

density of shrimps in Ma’'an Archipelago area
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Tab.4 The diversity indices of shrimps in Ma’an Archipelago area

FE ETEH(D) Species richness index  ZAEAEE(H') Shannon-Wiener index

Y5 BEFE%0(J') Evenness index

A1 season SEA4{E average JUHE range SEA4{E average JUHE range SEA4{H average JU | range
H 2 summer 1.3+0.29 0.85~2.08 1.29 £0.38 0.43 ~1.90 0.61 £0.18 0.18 ~0.92
FkZ& autumn 1.55+0.25 1.06 ~2.06 1.55+0.24 1.01 ~1.85 0.76 +0.13 0.51 ~0.92
&2 winter 1.39+£0.33 0.74 ~2.06 1.44 £0.34 0.64 ~2.30 0.70 £0.15 0.42 ~1.00
£ 2 spring 1.12 £0.21 0.69 ~1.45 0.84 £0.27 0.17 ~1.40 0.41 £0.14 0.1~0.78
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Tab.5 Comparision of species and dominant species of shrimp

Wi H item [X 15, area H 7% summer FkZE autumn A Z% winter 2% spring 411 total
BTk 12 16 13 14 20
R K L R 13 8 8 13 20
species f/ﬂ‘ﬂ:ubﬁm} 14 12 16
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biomase R YT 171 3 1) 93.3 31
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Composition and diversity of shrimps in the Protected Ma’an Archipelago
area

LIANG Jinling, WANG Zhenhua, ZHANG Shouyu, XU Shengnan, WU Chenghong, CHEN Ling
(College of Marine Sciences, Shanghai Ocean University, Shanghai 201306 ,China )

Abstract; Understanding shrimps community structure in regional scales is vital in the study of its ecological
roles to predators, especially when studied area are happened to be idea feeding and spawning grounds for
commercial fishes. Based on samples collected by shrimp trawls from summer( July) and autumn( October) in
2013 to winter( march) and spring( may) in 2014 in the protected Ma’an Archipelago area, we analyzed the
seasonal variations in species composition, dominance, resource density and species diversity and richness of
shrimps, and discussed the contribution of dominant species to the total resource density. In all, 20 species of
shrimp were collected, which belonged to 9 families under 16 genera. From summer to spring, the number of
shrimp species turned out to be 12, 16, 13 and 14. Palaemon gravie, Parapenaeopsis tenella and Oratosquilla
oratoria were dominant species in all year, which were the main species influencing the variation in shrimp
resource density. The biomass and abundance of shrimp were greatest in summer(206. 7kg/km® and 117. 4 x
103 ind/km”) , while the least in autumn (46.9kg/km” and 28.7 x 10” ind/km”). The Margalef richness
index(D) of shrimp was 1.12 —1.55, the Shannon-Wiener diversity index( H') was 0.84 —1.55, and the
Pielou evenness index(J') was 0.41 —0.76. Diversity indinces tend to be highest in autumn, and then was
in winter and summer, but lowest in spring. One-way ANOVA declared that diversity indinces had notable
difference between seasons (P <0.05).

Key words: shrimp; species composition; dominance; resource density; diversity
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