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T Hozs () A A #s sy, [R5 470 I a2 g s i
i AE F A, ST T KR SR TR i a2 R
R, DL A2 K R MK T4 B R E UK 5 A
YR\ G F ISHEVR 10 I SR O o SR A R A B
ME%
1 MRS I
1.1 BEWDIKERR

FHEVPIKIE (31°24'N—31°29'N, 121°29'E—
121°43'E ) REARY) 67.2 km®, R H SR N
4.896x10'" m’, 4EHRRL 10°C, FFERTRZY 600
mm. VKA T IT VLR, AN A2 bl
HHEE T, KRR, KEEE, K
JEE B Ay VT A A B A Rt R T A K A
Wit 45 o
1.2 BEFE

20104 8—10 J, 7EFH B UP/KFERE 54wl A
(S2. S4. S6. S8, S10, A 1), XaZifr T 3 1k
A, i TR Z W BRI, iR E KN
J2. 4, 6,8, 10, 12 cm {525 R K /) H KN
S8 em B =JRRIM, TR —2 22 0 H 7%
BRESWS, BERK R 6 h, M H RNk
UYL 1AL, 7E 2010 4 10 A Xt S2 F1 S4 #Ef T
T —RHLHTE A, 2010 4 7 X433l s 001 5 T
P, R BHE A T SRR I AT
2010 4 10 HJE, HREUWKEESCHY Rk,
B8 L WA BZOK FE R T B G B, R T AR A i
FISCht, IR B 1T AR R B 5 1 3,
HEPRAE 5 AA RVFEETEMFE R . REM
F R REAVS AT RIS 2 s, AR Rk ) 1)
A b E s R AR H (b ) ) Dk

S

N31°26'

N31°22" |,

Es

HAHX
E121°36'

E121°44'

Bl BFEDKESFXBAERESSTH
Fig. 1 The fish sampling stations in
Qingcaosha Reservoir

A9, (RIS f R FEA I /R K (£0.1 em) . AT
(0.1 )5
1.3 it

HRAY ZHEES TR T Shannon-Weiner
ZHREPEFE R (H) . Pielou 5] EFEH((J). Margalef
FEEIEB(R) . Simpson PLH#EFRE(); TEHFIHR
i 7 ZL{H (importance value, IV)IILAHfE, 4 FhZ4E
PEFE B B AR

(1) Shannon-Weiner £ #4455 (H'): H' =
D (,/N) Ln(n;/N)

(2) Pielou ¥ JEFRE( ): J=HILn(S)

(3) Margalef & FEF5 %0 (R): R=(S-1)/LnN

(4) Simpson WL AEERER(): 4= z%

(5) TEH: [V=(n/N+wi Wf/F)/3%100%
S, S WS § R B, F A YR
BRI, n 0w, SY VRS £ B8 OBORI TR
i, N W 53 53R BT el S Ao S i, S
hSIRIEL, PR i R IR BT A
AMAEEE 43, B Pi=ni /N

KA & 7 23 1 (One-way  ANOVA)E T}
SRR 2 AL SR IR 5 AR K S
2 SCHR[15-17100 I k- 73 43 o T S S (E 4,
SR FH2H - 349 3R 28 1 0 A [ il s 1) #8204 7 3R
FKortr, WiERES )y 528, HhdE 2 B0 d =1-r
(r 2 B IR R R BOME A SRR, #5 d = 0.3
VR 30 43T 725 RIS AU AR AR ST AR T] 9 R/
) o 4 R 1 £ 2 ) D 22 B RO EAT R 2K 0 i, DA
PRI o 1) /N v R A P e 2 s 52
2 4k
2.1 FHAM

TEH FUK LA A R a2 187, SRJE S H .
58 14 JEGR 1), Hrb, SR aMEuRZ, A
13 Ffr, A BRI 72.2%; BERL 2 Fh, o5 R R
B 11.1%; SR} R SBIF R AR 1A, 3
i B IRIEY 5.6% AT A LA AR 125 993 R, HL
rp 1 RS (Hemiculter bleekerd) BEUI %, 358 FE, 15
SR 36.1%; JIF(Coilia nasus)IKZ., 280
B, &Rk EE 28.2%; (Carassius auratus)
JETER 3407, 84 F8, i BRI 8.5%:; #RIEM
(Abbottina rivularis). %&(Hemiculter leucisculus).
I #f)(Saurogobio dabryi)¥JHakE] 1 &, AR
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Tab. 1 Fish composition, sampling amount and its ecological characteristics in Qingcaosha Reservoir

B/ Pyl % Wit/ SRR IhRERE  ARASZERE
order/family species number weight FFG EG
" R

B H /R . JI% Coilia nasus 280 3448.8 PI RS

Clupeiformes/ Engraulidae
WAL Abbottina rivularis 1 10.8 IN SE
Ml Carassius auratus 84 5848.8 OM SE
LIBEIF 0 Culter erythropterus 11 943.7 PI SE
# Cyprinus carpio 5 1700.4 oM SE
TRZE Hemiculter bleckeri 358 7311.7 oM SE
% Hemiculter leucisculus 1 14.1 oM SE

il A A N

’Eﬁ/.ﬁ'/’iﬂ' . Al Pseudobrama simoni 31 868.5 oM RL

Cypriniformes /Cyprinidae
EAE Bt Pseudolaubuca engraulis 11 254.8 oM SE
I8t Saurogobio dabryi 1 50.8 IN SE
K Mpth] Saurogobio dumerili 6 434.4 IN SE
StIE et Saurogobio gymnocheilus 2 22.2 IN SE
HU Squalidus argentatus 2 53.4 IN SE
LU Toxabramis swinhonis 52 346.1 PL SE

i WER N y

'“‘ﬁﬁ? R ) ) (8] N8 Hyporhamphus intermedius 61 307.9 PL ES

Beloniformes/Hemiramphidae

A5, W Hifh Pelteobagrus fulvidraco 8 220.8 IN SE

Siluriformes/Bagridae HeFEE Fifh Pseudobagrus nitidus 75 1378.4 IN SE

W B et Rl .

77 H /AR e LY P ERIRFURFE . Odontamblyopus lacepedii 4 62.8 IN ES

Perciformes/Gobiidae

TE: SRETIIAERE: OM AZv ik M2k, PL il Wy i it 3, IN AR sl i i, P ir i, A 25280 SE et f, ES

i C P2, RS TG VE 2, RL i i 2

Notes: FFG. feeding functional group (OM. omnivores, PL. planktivores, IN. invertivores, PI. piscivores), EG. ecological group (SE. sedentary, ES.

estuarine, RS. river-sea migratory, RL. river-lake migratory).

SR ALY 0.1%; HAt A ZEPT & LHITE 0.2%~
7.6%
22 MBEBENEMSH

H RV K DAY B 28 i XL,
B G S EEEMN 61.48%; FEHkZ, &
23.19%; % H AL T4 3 i, HEZER 14.10%.

R AUYNER T e e S NI Y
U DL IR (23.84%) . J1155(23.19%) | fil1(14.53%) |
G35 Fif (Pseudobagrus nitidu, 12.25%); LA,
L (Pseudobrama simoni) . #8(Cyprinus carpio) .
21 5 J5L i1 (Culter erythropterus) . 51§ 30 4 (Pseu-
dolaubuca engraulis) . £ ME#)(Saurogobio dumerili)
S5 M ZE Oy WA, ENTRE e 2.72~
5.50%; i & Fifh(Pelteobagrus fulvidraco) , $i FIR
F WF fE f (Odontamblyopus lacepedii) . 1) #f
(Toxabramis swinhonis). I ¥E#(Saurogobio gy-
mnocheilus) . ##(Squalidus argentatus) . We#IE 6

Pl f 2 () B B/ T 2%, I RETE ARG 48 DL Fh
(# 2).
2.3 SR

20104 8—10 H, HHUPKIEMISHEK 4 TP £
FEMEFE £ (mean+SE) 4371l 47 Shannon-Weiner Z#1E
TREC(H) 1.132+0.080(n=15); Pielou Y5 FEFE5(J)
0.689+0.034(n=15); Margalef F & & 15 % (R)
1.260+0.132(n=15); Simpson fL#EFE%L(2) 0.414+
0.036(n=15), HLEZR T 204 RV, &2k
A= E¥Y LR EER (H: F,=1.489,
P=0.277; J: F145=0.994, P=0.454; R: F,=2.906, P=
0.078; A: F1,=1.063, P=0.424),,

WFh ZFEE B S F & R B EMHL(=0.812,
df=14, P <0.001) (& 2-a), S5H59E JIRBH K@ =
0.626, df = 14, P < 0.05)(I%] 2-b), {HRTE IR
B R KT EH, wF 2 a2 e
Z UM T 5 R B2k
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Tab. 2 Spatial pattern of importance value (1V) for fish assemblages in Qingcaosha Reservoir

vl &5 station
PFh species EEIN
S2 S4 S6 S8 S10 total
U [C4 Hemiculter bleekeri 22.56 44.75 19.02 22.60 10.29 23.84
JI8% Coilia nasus 20.20 16.75 25.68 17.29 36.03 23.19
Wl Carassius auratus 2.93 14.88 12.91 16.03 25.89 14.53
PR MRt Pseudobagrus nitidus 21.84 2.60 18.58 4.80 13.42 12.25
Wt Pseudobrama simoni 5.76 8.13 5.36 4.20 4.05 5.50
8 Cyprinus carpio 6.82 0 8.49 6.63 5.19 5.43
LIBEIFS Culter erythropterus 5.45 5.30 0 8.98 0 3.95
HHE G Pseudolaubuca engraulis 5.04 5.32 0 4.08 0 2.89
KM th] Saurogobio dumerili 0 0 3.51 4.95 5.13 2.72
W Pelteobagrus fulvidraco 3.74 0 0 5.51 0 1.85
PR F AR 40 Odontamblyopus lacepedii 3.11 0 3.03 0 0 1.23
L85 Toxabramis swinhonis 0 2.27 0 2.34 0 0.92
StIgiesh Saurogobio gymnocheilus 0 0 3.43 0 0 0.69
i8R Squalidus argentatus 0 0 0 2.60 0 0.52
I8t Saurogobio dabryi 2.55 0 0 0 0 0.51
-~ 20r —~ 20
= H'=0.4928R+0.5107 * jany H'=1.4861J+0.1081 .
B 6l r*=0.6589, df=14, P<0.0001 = 2=0.3925, df=14, P<0.05
&= g6t
E 2 i
" M
5 g 121
8 L g
?‘: 0.8 . * ?l:
= =] 0‘8 -
g 04r g
o o
@A @A
0.0 L 1 L J 0‘4 1 1 1 I 1 ]
0.5 1.0 1.5 2.0 2.5 0.4 0.5 0.6 0.7 0.8 0.9 1.0
EREERER) WSIBERREO)
(a) (b)

2 Shannon-Weiner Z# 4R EEEEIEH (RIS ERB (D) BHX R
Fig. 2 The relationship between species richness R and diversity H" (a) and between evenness J and
species diversity H(b) of fish assemblages in Qingcaosha Reservoir

24 BEBEEXRINTETN

A RI o Hras R(E 3), TRk UK E
KIETER 40 225, B S4 Fi S8 I F 2B BEVR B hy—
2, S2. S6 I S10 WtRHIER NI —35. Wil
HOEAE B A ST, O B 0 B
S4(2.60%) I S8(4.80%) Ff ¥ + B & Ik F S10
(13.42%) . S6 (18.58%)F1 S2 (21.84%)HET% (£ 2)-
2.5 FIRR B KN 3K 490 Fh 28 R Y =2 i

25 W L R R AL R R 2 2%, H
HONS2( F R/IN g 2 em fi B2 30 19 ) e R 4 2
MK 12, HAKBEMERYERR 1 20 4).

NS2 a3 LA DL [RE (XS 2 B 7 52.1%) Fil ] 65t
(28.1%) &, HARKIN H kY3 L1855k 32,
NS4 B RK/NHR 4 em BIHZHM) ., NS6(H H K
/N6 em ERZHITN) . NS8(M H K/ 8 em (1)
) . NSM( I H K /NA 8 em (1 =2
R). NSI0( H K/NR 10 em Y802 31 /) |
NS12(F HA/NA 12 cm  fly B2 5l ) e 454 v 7
% A XT 2 4 A 41.7% . 61.6% . 55.0% .
38.7%. 60.0%7F1 100%; NS4, NS6. NS8 I NSM
FRARXT 2 AL T 2 A7 ARG R E(18.4% ~ 35.5%),
NS10 H U]y #(20.0%)
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Fig. 3 Spatial dendrogram of fish communities in
Qingcaosha Reservoir
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NS12 NS10 NSM NS8 NS6 NS4 NS2

4 RIRIW B KN3RI 4 FhE B B9 220
NS2., NS4, NS6. NS8. NS10, NS12: MHK/NH 2. 4, 6. 8,
10, 12 cm FYERZH0M s NSM: NI E K/ 8 em 122019

Fig. 4 Effect of net size on species composition of
fish catch in Qingcaosha Reservoir
NS2,NS4,NS6,NS8,NS10,NS12: single-layer gillnets with net size
of 2,4, 6,8, 10, and 12 cm, respectively; NSM: multi-layer gillnet
with inner net size of 8 cm.
26 BRINEEESENEE

Feta i tk, PR E UK EASE S 40
BIREME(E S-a), Hp, faEdEmIiPL 2 Fi(J
LT EE 56, 5 11.1%; JCEHES Ytk
(IN) 8 Fh(H{ Jifa | e aifa | IdsE), & 44.4%;
Zefrikfa2i(OM) 6 Fh(E | il Z555), i 33.3%; IF
Wi tE W ke (PL) 2 AP (IR, [\ R, &
11.1%(F 1),

A AR, P RV 4 AR
FE(E 5-b) FHorr, VLgImiE: €25 (RS) 1 Fh(JI65Y),
i 5.6%; ] CIPEZE(ES) 2 Rl R, $ IR
IRpE ), o5 11.1%; &2 (SE) 14 Fh(fE, 8

. DRESE), & 77.8%; W a2ERL) 1
Fh (L), & 5.6%.

3 e
WA BAR A I, FFEVPKEME Shan-

non-Weiner ZHEPEFEEL(H) R 1.83 0 BEALTUE 111
(H'=1.90) . WM (H'=1.95) A0 JL B Vb 4 3
(H'=1.85), & T5:WHLME(H'=1.05) (& 3).

HR KM, DIRKER a2, =, A
KR a2 993 FB, H R K R £ 2
AMEEE BIHRRAY 56.9%, WIREL L BRI
72.2%. Fitk, WX RINMAER, HRKES
PRV AFAIE S A LI 11 DX B — 43 SO R K Iy
FAML, HRBLHACTL FIRER IR K X 2R IX R Y 22
FRAERY, JF HEATR S — L3R e D R4 . 7 5
UPIK RS b T R IR A —3E LU Y £
FEERHE AT — 2 A I . PSSR 5E1"2006 4
5—12 eI T i) s 28R A 45 2R oK, YEL
WAL 20, IROKPIRN LB 80%, J16%
HTE L2 — DL 3T, IR N VDK AR
DT, B AR (A 55— LR 1 2 5+
WA AT

TRV K S FOm I K B e,
PR g AR, TR K S L, LA RhZE
AR AR OR ) 22 5 o S BT ARTHEAT €62 39 A, 14
H, IRKFIZENE 33.3%, Kbgf . JEEH5(Lateo-
labrax maculatus) . ZE VK& B5(Cynoglossus gracilis) .
J16% . #8(Liza haematocheila) & (Mugil cephalus)
AN, SR 28 33 R0, 10 B, T4k
KR, R (Coilia mystus) . Tk Mgt (Colli-
chthys lucidus). /N5 (Pseudosciaena polyactis) N
PESAFIE LB R M VD . YRR YA,
AL 42 Fh, 11 H, KM G 23.8%, BERAIIR
[&fl(Acanthogobius ommaturus). #2. VU$E Tk
(Eleutheronema tetradactylum) AR A SCHF
REEFLR, FEWKEAHAE 18 Fh, /& 5 A,
K L SR 83.3%, LADLICE . 1Y,
RO B A Sy AR AELL B 3K,
DA Z i O s 2, 698 3 B2 R
2, Xl Bk N2 Rl a2, mEd R
UK EAUEA S 1 FhiIE B fa2E——h [RR A IR
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Fig. 5 The proportions of each feeding functional group and ecological group of fishes in Qingcaosha Reservoir
(The abbreviations in figure are shown in Tab. 1)
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Tab. 3 Fish diversity comparison of fish assemblages in Qingcaosha Reservoir with its adjacent estuarine zone

k04 i L HH St e ORI
. annon-Weiner

study area species number order number index sources
FHHYPKFE Qingcaosha Reservoir 18 5 1.83 AW this study
JEINY Dianshan Lake 23 7 1.90 [19]
SEBIJLHE North beach of Chongming Island 33 10 1.05 [20]
SEUAZ M East beach of Chongming Island 39 14 1.95 [21]
JUBLVIR Y4 Intertidal creek of Jiuduansha wetland 42 11 1.85 [22]

peta, JEI IR E . TR B AP R B K
0] DX R A 3 7K S /K SOK B 4 37k, 2005—2006
AR K T B VD K I T BER K AR K AR, X
FERG KR 0 o5 LR AR AR ERAERY S 2003 4F
ik L Bk ZEY, FLIEE SIS
Wi g5 R R, T B VDK B K R 2 i K
JEAUA 1.15, PR, R ] BB FR il 7 5 vb /K 2 fy
TE B 2 Rk #.28 F T g £ 28 50 A 1) e LR R 2

o

MWETEMEE 8, JoHHESh Y& 1 20 7
PR AR A — RIRE NREIERE, ffh 8 Fifa
K FEKIERMDTRFE, UEZBINTE,
EATRE ik 4 i IR B TE R IR . B A
2 Fb, BRIGEFZLEE A, AT REE RN UK A B
Z, KSR BTS2, 2 W] (R
PIREL IRt fr P RHRSE LS 2 (il 2 FLBE H
A AEN AR T B B K AR e 3, L
By 1B et 2l e

U R EARBBCRT, KA %K
TR ML ZAEPE AT TR & M R G IE,
P Py s BERHH S B = o RVE 1 SO (A5
BYPKAR), SR IY E2I 5, H I R

A A3, HORCR: (5 VT ] TP (R S I T )
FKIFU AW BB Y 99.3%28 ASHIFSE Ay E 25 ) 1]
AN 2 TE XU A 9917 O e W M R A 7, (R AR S
(A R A R A A B XU, TR I, K s i X XU e
SH ST PR 2 1 5 ] L —BE . B AT Rk
VR TR LA SR R 2o SR (14 B, W] 1 ka2
(2 B FIVL IR WL 2 (1 F)FT 5 L BRI 5K
SRR IR, RV KIEERG, BikK . I
VKR A AR AR LA 2R, oK PR3, if
HHBUET A LR AK R K AR A W TR o AN 5T R 45
WBIR, B UD KR R IR K £ 2 PR EL ]
ik 83.3%, X AAETE— @ RRE F 3 RRK 2 AN
T

e, (HARE IR, F KR — 84
(7K BEA S R G M R AN e . A a2k
AR BB T LR & . B e, KT
5|7k 2%t 0 A 21 RN 22 BV 7 A — 2 RS, FE I
SRR a2 et AKIER AL THLIE , Y
M 2 J3E B F 1 55 7K Ay JEL AR st ) A 5 7K o Ay
AN B RIT IR AR 2 S 455K ™ sh P &
RN EF I, R EEE 5K, AR
— S MR P DA AR E K . R, K
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Structure of fish assemblages before drinking-water supplies in
Qingcaosha Reservoir of Yangtze River Estuary

HU Zhong-jun', WU Hao', CHEN Li-giao®, LIU Qi-gen""
(1. Key Laboratory of Freshwater Fisheries Genetic Resources Certificated by Ministry of Agriculture,
Shanghai Ocean University, Shanghai 201306, China;
2. School of Life Science, East Normal University, Shanghai 200062, China)

Abstract: In order to provide basic data for the oncoming bio-manipulation based on fish and reference
system for hereafter investigating its subsequent effect on fish composition in a newly established water
supply reservoir (Qingcaosha Reservoir in Shanghai of China), fish assemblages in this reservoir were
sampled by multimesh gillnets from Jul. to Oct. in 2010. A total of 993 individuals, belonging to 18 species,
representatives of 5 orders, were caught, of which Cypriniformes accounted for 72.2% of the total species
number. Based on importance value, Hemiculter bleekeri, Coilia nasus, Carassius auratus and Pseudoba-
grus nitidus were the dominant species. Clustering analysis (CA) showed that fish assemblages signifi-
cantly differed spatially, and there were marked effects of net size on species composition of fish catch.
One-way ANOVA indicated that there were no significant spatial differences in fish diversities. Although
Shannon’s species diverisity (H’) was conspicuously positively correlated with Margalef’s species richness
(R) and evenness (J), respectively, H” was governed more by R. Invertivorous (44.4%) and omnivorous
(33.3%) fishes prevailed in species number among the 4 feeding functional groups, and sedentary fishes
(77.8%) predominated among the 4 ecological groups. Contrasting to the adjacent estuarine zone with
more species of Perciformes and dominated by estuarine and/or inshore fishes, Qingcaosha Reservoir was
characterized by dominance of freshwater or low salinity water fishes. It is presumed that isolation and
decreased salinity that resulted from reservoir construction would be responsible for the fish characteristics
of Qingcaosha Reservoir.

Key words: fish diversity; feeding functional group; ecological group; water source reservoir; Yangtze

River Estuary
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