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TFIG SRR R AN = AL B R TR
EHE) #AT. AOREFFREAYMN (1147 80 cm.
M HAL1% 0.505 mm) FHJK 23 22 B R AR, I
RFERIE 5% /R DR IE 2 5, AT 4
TETELAR BAUEE T 4E 8 BIFh, FF U R IR B A
HI RS FEE (ind/m’) .
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Fig. 1 Sampling stations for pelagic Mollusc in Yangtze River
estuary (2002-2003)

Arrow shows Yangtze River estuary; “s” shows sampling spot.

1.2 #HiRAME
PLaAFR PP RE SR AL ] A WA R T 2
F i =

2

MAFEFE (Index of clumping) 7 = 57 -1

e (0 HEAR Y :% f )

BURIEE Y = 0.02 BRI AAshm i 2l &,
Shannon-Wiener #) % Z ¥ H8 50 (H) TH5E 2

. on. n.
A H =-) —log,— (3)
;N N

(1)~ (3) e, WA £, S W
%, W BRI, £ R R G LA

PR, N BEE. FHISARSE f. 2R
AR B FE AL EmW, £ LEFEARER,
FARBFEE N AR, RIE (P<0.05) ik H4f
o E ] 5 77 22 DUk B R, SRR T AR HE
FHZRE (B) o FRrBE A R EUE N B = DTk 45 4L
B 165 B % AR Ao B = PR AR R, BT
52230k 126]

2 ERESMH

2.1 AR EENEFES

H2 Bon, BFEEFEX FEA KT OJLHE
# (31°30'-32° 00" N.122°00'-122° 30’ E) , ¥k 1&
s F 2R b DWEIR (Limacina trochiformis)
K428 (Peraclis reticulate) %, mm T EAE N 16
ind/m’, 3 B F1 AR FE 4 3 17.48 °C AT 4.92; 7ERTM
BARBEEEREIYE G+ ER, FEEHY
P A W L Az, R PR R P Sk 17.99 °C Rl 33.44,
B EEEME N 8.53 ind/m’,

HEGFEEXFEM T KT ONEEX
(30° 30'-32° 00’ N.120° 00’-122° 30’ E) , T ZL 1 ]
IR (Atlanta peroni) \ 92 E W 1% (Creseis acicula) 1
%, B T FEAE R 78.73 ind/m’, ¥R FE AN £ B 43 5
H27.52 ‘CHI7.74, WKL H ZRE (30° 00" N
123° 00" E) PR 7K 38 B A, 33 B R R i 43 il R
26.46 CH1 1529, HemFE{H K 2.35 ind/m’.

HKEE, ARSI R B 2L 29° 30) NL 1237 00/
E 4 rCa ) R it gk B 3, 22 2R B ME IR (Creseis
acicula) F1EYE (Cavolinia tridentata) 5%, 5 5
FEAE R M 30.43 ind/m’, 3K >34 57 RO FEE R 2 40 3l
A& 27.52 ‘CHI7.74. HUHEIEES (30°307) Lk &
AT VR AR B 11 2F B B, B AHE 1 ind/m?
h.

TEAZF, AT X AR s B A 2 B, &
R IR (Agadina stimpsoniji) FIFEWEIR (Limacina
inflata) , I F2EE I AE ZRIG EE 0 297 30’ N 123° 30" E
F129° 30' N 122° 30" E i1k, ‘&1 1HE B #RE, 4
%24 0.12 ind/m’ F1 1.28 ind/m’.

B3 1 AL, VT AR T i 14K 1R 3l 4 %5 A
ZENP Y E R E A R A E 7.1 ind/m’, FE
(2.39 ind/m®) MEZ (2.04 ind/m’) HERK, &ZF
B (0.05 ind/m’®) .
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Fig.2 Horizontal distribution of pelagic mollusc abundance in Yangtze River estuary (2002-2003)
a. spring; b. summer; c. autumn; d. winter
F1 KIOEEZEFRENDEDEE - BE - REFDEH (20022003 F )

Tab.1 Seasonal variation of pelagic mollusc abundance. temperature, salinity in Yangtze River estuary (2002-2003)
}E#4xR Indicator # Spring ¥ Summer X Autumn 4 Winter
& /°C Temperature 17.53 27.26 18.85 10.54
£ B Salinity 29.33 16.77 16.19 25.29
B /(indm”) Abundence 239 7.11 2.04 0.05

1.3 HEFMEEE. MEHNEHENZTTL

HE2ATUEW, EFE0FE R, N 191.84
ind/m’, HZE MK EE B FEAHZARK 25 H
64.61 ind/m’ #159.11 ind/m’, &= B F /D>, U F
1.4 ind/m’. BZEFIHEAEIWIMHEEZ, K5 21

i, 22 d /b, HA 2 Fh, BRS04 8 Bl
1070 (£3). ZFELSLFRMFEHENRLE
A —, EELFE e, KR, AR 1
FE KA AN 508 1.94.2.78.2.18 F1 0.42.

R2 FFREHONEEE HEBNMZEESTEL

Tab.2 Changes among abundance. species number and diversity of pelagic mollusc in four seasons

JE¥x Indicators # Spring ¥ Summer X Autumn % Winter
BB /(ind'm”) Abundence 64.61 191.84 59.12 1.40
2 Species number 8 21 10 2

Z & Diversity 1.94 2.78 2.18 042

1.4 KBS EEH T

H#E 4 T VEH, U L HIR R (¥ =
0.02) H 8 Fft, H=F, & BilR 15 2 & ZANHFh, L5
FER0.27, BAEA 0.865 B 2= T AR AT Z IHIE, {1

B 0.16, fAE N 0.92; FKZE F BB & IR,
R 0.10, 1H 2 0.80; X ZamEIE 4/ Jy e —
HE AF, AR BTN 0.03, B 1EE 0.99.
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®3 KIIAMEEHEERENWER

Tab. 3 Species of pelagic mollusc in Yangtze River estuary

44 Species % Spring B Summer X Autumn % Winter
G E Agadina stimpsoniji -+ + _ —
TLHEYE Abranchaea chinensis + o
K O BAYZE Adanta lesueuri +
B WAVE Arlanta rosea + T
HAUR Atlanta peroni + T
BEWAYE Atlanta inflata T
KW EIE Cavolinia longirostris +
U2 Cavolinia tridentata T _

5% Corolla ovata +
ZENMBURIE Creseis sp. T
JXHEMGYE, Creseis acicula + T o

ZEEENRE Creseis virgula _
HESEMENE Creseis virgula v.comica

IIWERE Desmopterus papilio

BEUEYE Limacina inflata

WYENE Limacina bulimoides +
I FRUENE Limacina trochiformis -+
HHEWE Notobranchaea macdonaldi

F WHIZ Oxygyrus eraudreni

+ 4+ + o+t

UMW Paraclione longicaudata
KM Peraclis reticulata + _
T BBZE Pneumodermopsis ciliata

+ +
o

J 8E8E Pneumoderma atlanticum
JEBHWE Protatlanta souleyeti -+

7 R A
Note: “+” means this species appearing.

R4 KITOMEEH A BF SR 301Y 2F Eam

Tab.4 Contribution of dominant species to total abundance of pelagic mollusc in Yangtze River estuary

ZE7W Season  HE#FI Dominant species Y B t P
% Sori I FRUEE Limacina trochiformis 0.27 0.86 22.56 0.0001
rin,
pring KUHHE Peraclis reticulata 0.02 0.56 14.82 0.0001
HHRE Atlanta peroni 0.16 0.92 12.11 0.0001
B Summer - o
IEENMGHE Creseis acicula 0.10 0.01 0.17 0.8627
IEENMGHE Creseis acicula 0.16 0.21 21.00 0.0001
f4& Cavolinia tridentata 0.10 0.80 89.81 0.0001
K Autumn .
AR Agadina stimpsoniji 0.04 0.14 19.75 0.0001
T BEWE Pneumodermopsis ciliata 0.02 0.05 7.76 0.0001
4 Winter SRR Agadina stimpsoniji 0.03 0.99 > 100 0.0001

Y- ARRE p - AR ERIE RS o e (E; P - BEN .

Note: Y-Dominance; f—Standard regression coefficients; /—test value; P-Significance.
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1.5 ARMRBMHESHTENZTTTN

5 AT DL, B2 &k 7 1 B R 08 A0 K
EhAZF ¥ T FEAE 9> 54 1.43 ind/m’ 1 0.45 ind/m’,
L 5 W% 48 1) ' 43 B RO TR 28 B =, 40 oA 59.93%
1 44.44%; 225 & uh BB FI AL B R IR 3 £ B R
3.04 ind/m’® 1 1.14 ind/m’, 48 5 E > i &, oA
42.53%, {852 LR LhA B R IR A s FKZE, AR AR L

%, T U RN TI AR, HOV 35 F 95 A
0.60 ind/m’ #1 0.87 ind/m’, [ 43 LL4» Bk 29.26 % #1
12.58 % , R 2B W 08 HH B %6 B e, M 55.17%; 2= AR
Hobh R AR, HOP =N 0.04 ind/m’, H 4
EE A 91.58%, fH H ISR ZE ARG, 1y 3.45%. fEMESR
PR 5T, B E YR E X 165.43 4k, H2 K HIE AR
ZERARS A 58.8 #1172.02, K =g EAEBL, h-1.

®5 KIIOBEREHMAESHERFE & Aotk AEIERMEIZE
Tab.5 Average abundance (X), percentage, index of clumping and occurrence frequency
of pelagic mollusc dominant species ind/m’
ZE Season  HL#AFY dominant species X P/% 0% I
%= Sorin I FRUEE Limacina trochiformis 1.43 9.93 44 .44 11.13
prng KEHUE Peraclis reticulata 0.45 18.67 11.11 58.80
5 Summer W& Atlanta peroni 3.04 42.75 37.04 165.43
REEWENE Creseis acicula 1.14 16.01 62.96 -0.10
ZRZEWENE Creseis acicula 0.60 29.26 55.17 1.15
# Autumn 9% Cavolinia tridentata 0.87 42.53 24.14 72.22
i AR Agadina stimpsoniji 0.25 12.16 34.48 243
T 7 BEWE Pneumodermopsis ciliata 0.12 6.13 37.93 0.12
4 Winter SRR Agadina stimpsoniji 0.04 91.58 3.45 -1
P - HA O- HEUR, X - FEHEE. 1: MR .
Note: P means percentage; O means occurrence; X means average abundance; / means index of clumping.
35 35

1.6 ABEMANHERE. BENXR

B 3 AT, 2002 3R E KR A 17.48 C I,
I I W A 2 P IR B L, A 16 ind/m’s 3 2K IE
18.38 ‘C\EJE7E 15.41 B, IS B MG IR =F 0K f = fE
h 4.2 ind/m’, 75 A £8P N T B S, A X
K FIZ/KIR 25.72 “C AR EHE 7.74 B, BB 4R
FRE AR, A 75.64 ind/m’, 1M 76 AR 6
FREHRL. FEKIE 18.43 C.2hEF 9.14 I}, 58
BB F IR B E A, R 3.14 ind/m’, T 76 H ARG £
B S AR A A

3 it

3.1 BEFEEFTELMHNETELEFE

HZ, IR F AR N Z v e, &5
S AU RIS = PR G, SR F AR AL 5 /KL
TR (R D, PR WG =Rl
B . B2, PR A S AR Z
B, AT B E R R R T R AR, X R
A S KA EA 2 (R 1), B wRKIT
AR I e S AR s ) 3 2 AR A ) 3 KL
SRV SR

BT H AT AL S 2R A V)R,

2
G
T

L)% Salinily
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S
i %@@) O
e
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15 5] 15 O o
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101 10 0
o
Ta ‘ O ‘ a b
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30 300 ©
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. @
£ 20 O & 1 200 g 5
i (Qp %O
150 e) 15
S
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@) © o
Sic Sid
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/)% /°C Temperature )% /C Temperature

(O >10 ind/m’
3 KT A £ 58 - XA
a. ThFHRAR; b. REMEIE; . WIIE; d. BE12
Fig. 3 Relationship of pelagic mollusc abundance. surface

salinity and temperature
a. Limacina trochiformis; b. Creseis acicula; c. Atlanta peroni;

0 0.01~05 005~1 O1~5 O 5~10

d. Agadina stimpsoniji
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ZE e T FEIX 3 B AR KT AR SR NV AN il
R Er K (E2), P EIES] 29.33; H2F
AT 19 IR A Bl ) = P e vy, 12K 3k R Y TR 2
7~27, B FEAM SRR T A T M (R 1)
TR AL S i 0 == B I e s fE, R 5 B0
ADoK IR R R 15415 BERZE, R MVE
(29730 N 122°30' E) P /KEHEL—E M E,
R P52 28.05, F AR A TR AR S M JLF WA IR
AT LA AR S~ 43 A R B2 3 2L B e
32 BREETAEASMEKEANXER

F T AR i 832 75 ALV R AR 2, b
B (31°30'-32° 00 N, 122° 00'~122° 30 E) #3481
MR (29.33) , AKSHAE W R A KL AR
POE AR — MR S E X (16 ind/m’) , 1 H
36 17 F 2B AR S ANE SN — L TR T B 5
— e O, i S R A R, B A
# 8.53 ind/m’. HZFEmFLM T HALAT R, KT
FRMATIC AL, 12 11 b B R AR K, 8 T
WARAZHOKIE, kw2, B EES (2. K
T, QUSRI D) B S, == R R KT
R RFNE K AL B K — M, 2B K 2
E AR AT AR R R B . BRI, K 3 T K
R Il 2 VT ik K 380 38 K R e KT D K I A
YDA EELN R,
3.3 MBFREHY R EFETHTEK

B2 Ly R AR KRR SRR B B DT R AR
K (F Y, Kb SERis e A () IR
MEEH S mE T KRR (K5, HEES
PRWRARTE AR50 B AR B B T Yhoe 1
PE. B FENRELE U i, L3R o B AR 0
JLENE IR P BB P 3 F BEL B R B AR 1 3
& (RS, ARFERTTERE KN (K4, IRLHE
R B R A, (B PR E LR (R 5),
DRI S =2 S B DT R BH (2 /N T RRAR (58 4), FT LB
12 EREFEWEEMRAM . KEMFEMBFERE
BB R AR, T R B R B ) = B Y B
TR B0 28 320 0 o T LA L3R, 44 Dk 2 o A7
(R 4) REBEMEER F ZRAF; KRR, 3%
LR RN, XL BN, T &3k
S FEFE 91.58% , /E i ZETimE— R k.
3.4 FERBEMIAELE MR

AN EHIAR R TEAS R 2757 B R A 3B, S K
LK B 2 AR R AR, AV X R, B

AT A DE N IEA E VIR R, FERR
A I P WA, T2 B TV R TR AR A A
AN 2) , R = 2h Ay
fiE, BAE N 0.86, RASER 027, FERERE Y, D
WEMBZE T (T T 59.3%, HIN ISR &Ik 44.44% , 16
NI ERME AR (] 3-a) ; BB F 2
AR ARBSEN 0.16, B EH 092, FIHESE (3.04
ind/m®) 163 5 T HARR, H B L 42.75%,
HFAEREREBZENKERE (B 3-b), %M
FHEAK R B R FEFE P E KA AR KA
TR K — (& 2), FBERAFZRETEIE, %0
FEREREAIKERIL (B30, Y. p1H (K4
RIS (R 5) B, B0 2B K 4220
PRI N SRAR IR, % A 20 AR B4 2 T DTk
B (F4,MEEL 17 CEAFEERS (B 3-d),
JB T I8 N AR R, BB EAR
PR, RASE R 0.16, SEH K 0.92, VI FEF (3.04
ind/m*) 3% & F HAb AR, FH LSRR S ik 42.75% ,
TR E R m R K EAE (B 3-b), B TIEK
Folts B o 32 B BE R AE KT AR AR /K AT I e /K
—M (E2), BB REREIEIER, RS
AR L (B 3—¢), Y B (32 4) AR (5%
5) HB LA s A AIRIAPR IR IR L ZE A )
YR FEREREK (£4) F17 CLELAFHERES
(E 3-d) , BT B R AR i
3.5 KILMZHFRE s a5 MERItb
KAT D Y 2= p 3L B VR I R s
24 Fh (3 3), MAELRIING RIS A 32 F 121, #
2, N L AT T IR A 2 T A AR 0 3 A AR 2
M/ T K EE . I DEURIE T £ Z L ANGE (29.77
ind/m’) &, M AP R F A IR, B2, R
HEANE PSS LL AR I I EE 2, R T AR E IR 2 3L
] (AR b, S P 3A TR HEZE TR, T 5 7 0
RGN 17 3T 7 1) LA AR AR AR B I Bk 2R
FRIGSNGIIF RSN R 2 ", iR, Biks)
WA R (R 3) HEADTHNE. &ZF, Rigi
TR B HE 2 B, i AN I AL 14 Bl
AT L, ARV ANEE AR S I R T P SRR R AR A
T T U A e

B B AKX ST REAT, BEGRT . 45
BTN R ENAER S L ERIBEE PItade g
HHENF .
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Seasonal changes of ecological characteristics of pelagic Mollusc in Yangtze
River estuary

HU Jian"?, XU Zhao-li', ZHU De-di’

(1. Key and Open Laboratory of Marine and Estuary Fisheries; Ministry of Agriculture of China, East China Sea Fisheries Research
Institute, Chinese Academy of Fisheries Sciences: Shanghai 200090. China; 2. College of Marine Science and Fisheries. Shanghai
Oceam University, Shanghai 200090. China; 3. Second Institute of Oceanography, State Oceanic Administrtion. Hangzhou 310012,
China)

Abstract: Based on the data of four seasonal investigations in Yangtze River estuary (28° 00'-32° 00’ N, 122° 00’
~123° 30" E) from the year 2002 to 2003, the distribution pattern of pelagic mollusc, the seasonal changes of total
abundance and the species composition were analyzed. Furthermore, environmental adaptation of dominant
species was deduced through scatter plot of abundance and temperature-salinity. The results showed that the
seasonal abundance were 64.61 ind/m’ in spring, 191.84 ind/m’ in summer, 59.11 ind/m’ in autumn, and 1.4 ind/
m’ in winter. There were twenty-four species in four seasons. The mollusc species number peaked in summer (21
species) , followed by autumn (10 species) , spring (8 species) and winter (2 species). Numerically, Limacina
trochiformis was the main dominant specis in spring, attributed to its low temperature adaptation. Atlanta peroni
was the dominant species in summer and Creseis acicula was the dominant species in autumn due to their
adaptation to relatively high temperature. Agadina stimpsoniji was the dominant species in winter, adapted to
low temperature. In spring, pelagic mollusc aggregated in the waters where Yellow Sea Coastal Current meets
Changjiang Diluted Water. While in autumn, the pelagic monllusc were abundant at the warm water side of the
mixed water mass where the Taiwan Warm Current meets Yangtze River diluted water. The pelagic mollusc
species number was few in the low temperature of winter, because most pelagic mollusc is warm water species.
Abundance and species number were low in the nearshore than in the offshore of the East China Sea, because
most of the pelagic mollusc are offshore water species. [Journal of Fishery Sciences of China,2008, 15 (6) :
976-983]
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