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LEVAEIN GIAEIN 1 TIEINSa R RN FIASIN /7

2015—2019 £ 4F (1], 8 £ 2| iyt A Fp 2 5
KB MAFIEZE S 2015 4ERP R %R D, X
PHAF) 26 Fiea s, SR T 7 H 8 B 26 J&§;2018
RS Z 3 ML RIET 7T H 12 B 28 &,
2019 012015 45 A 25 R A0 L, 98 A it Ak iy 7
HTRR 4 B, A RAAERIEY B 6865 H 67
HBIEH (R,

2.2 AEBEBNMBEMENERETH

HRLYDHIA VT 1, 7K 332 30 R 7K A% I Fh
KA B ZE HAE T, A 56 52 %%, 2 B ELLIOTT
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R1 20152019 FRFEBEDKESLS LR
Tab.1 Faunal composition of fishes in Qingcaosha Reservoir from 2015 to 2019

A H = & il
Year Order Family Genus Species
2015 7 8 26 26
2016 7 11 28 29
2017 6 10 23 27
2018 7 12 28 31
2019 4 6 23 28
100.0 DﬂigAbundance 85.6 96.5 *E?E@%f%ﬁ%%@,ﬁfﬂ%%ﬁ@@%ﬁ
ae * - A Ay AY >
- E 80.0} ® A ¥ EBiomass yﬂ 4 ﬁﬁ‘lﬂf%ﬂul] : Iﬁﬁ'fﬁ@% \/%ﬁ'fiﬁﬁ \Y[’g
E% 60.0 P e m 2, o, gk A S iE A
£ 0.0 B, B AR 1%, AR RO R R T1%
A,
20'3 Llogg 3124 ,7'_2|o.2 (K 3),
MIEEE W W pukEE _ W] SH g 8
Estuary  JERRL Y@ﬁj;ﬁ Freshwater 2015—2019 4], 7 F-Yb 7K Joe o T 12 £y

settlement Migratory Anadromous settlement

Ecological types

2 20152019 FHEEDKEELERER
Fig.2 Ecological types of fish in Qingcaosha
Reservoir from 2015 to 2019
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B3 2015—2019 FEEKESLTHER
Fig.3 Feeding habits of fish in Qingcaosha
Reservoir from 2015 to 2019
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KA 2015—2016 4FJEZE 2 AEH 2L HFh; 2481
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interannual changes of different ecological groups in Qingcaosha Reservoir from 2015 to 2019
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R2 20152019 FEEDKERFEMBE(IRI)ETS fI&E

Tab.2 species of the top five dominant specie in Qincaosha Reservoir from 2015 to 2019
E1 Hi4 1 HEi4 2 Hi# 3 Hi4 4 Hi# S
Year The first The second The third The fourth The fifth
2015 8 PN pia3 FEE i
7 455 2 026 1 740 1312 1170
016 E 8 pid: FEAEfh PN jal
7 288 1 820 1370 1319 1 308
017 S pid il L PN
5110 4 142 2 957 1398 958
2018 i il 1% I B iR
5 538 4 065 2 064 1 596 833
2019 S il pid FRRWR R ia
6 015 3 840 2 744 1342 905

2.4 ZHMEH

FHEYP K 2015—2019 4F, Margalef & Jif
5% . Shannon-Wiener $54% H' 1 Pielou 5] E 38
Hox 3 A6 8% S5 Y RN, 2 o X
3.76 ~4.30,2. 55 ~2.70 1 0. 76 ~ 0. 83,
Margalef 35 5%k 2018 575, 4. 3032015
FEAAK, H3.76, Pielou Y2 EEE4L 2015 4E4 0.
83,2019 4E R[4 % 0. 76, Shannon 8412015 4£H
2.70,2019 4E R % 2.55, WA E LR L
FEVESE B AT N R (& S) o B35 UK P4
R 3 DEREIR BT N 0T, 2RI R L
H A6 BEIRE D A SCHME W3, BIR b s 36 AH 5
Z50/70.984(P=0.001,P <0.01), ZF:1EFEEL
H A S BEFEE T A G IE  2 , K )R b A 30 AH
FFZECH0.997(P =0.001,P<0.01),

b= Margalef index e=i=Pielou index

5.0 [ == Shannon index
o 4.5
3 4.0 /h/\ﬂ
<
> 3.5
g so0f
S 2.5 B =
R 2.0
& 1.5
£ 10
0.5
0

2015 2016 2017 2018 2019
4 Year
BSs BEDKESEFEESHERBERTL
Fig.5 Interannual variation of diversity indices of

the fish community in Qingcaosha Reservoir

2.5 EEBOIESN
AR I Kb e S AR DL E RELRE , o 3 v EA T
Cluster JEAEI3 7 K 73 Mr 75 5 U0 /K 12 A ] 45 47y #81

http: //www. shhydxxb. com

HBETE I 25 W R AR 25 5 R AR AL 7K S
53% ,2015 2016 FER A — L (FHRA L") ;
2017 2018 2019 H-K4E — S (fi#“B %), B %

H 3L 2017 2018 AEARML M foe s (141 6) o
50

60 A .
70
80
90

B 6 FHEIWKE2015—2019 FEKFEE
Y Bray-Curtis 8 {0 {4 B2 3 E]

Bray-Curtis similarity cluster analysis

FMWE Similarity

g

2015
2016
2019
2017
2018

Fig. 6
of fish abundance from 2015 to 2019

in Qingcaosha reservoir

ANOSIM 73 Hr k5 3 J 2L 3 Hr A3 269 A B P
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0.05) , AW, @il SIMPER AR E 73 L
T H X 2 PN AL 2 () A S5 1 T ik R 1
2 MR TTRR SR 10 g AR 7 3 A [R) 4 1 22 5
YR

SIMPER 73 Hr &5 2R 7, A SV H AR
66.75% ,B AR H 62. 68% , A ¢H 2K
XoF 2L AR AR BT R = e A K O Oy e AE R R B
fi S SR 5 B B W R R SRR i A B
( Hemibarbus maculatus ) | 15 1 B fif . 2 0 M
( Pelteobagus fulridrace ) 45 13 Fj 28 B 51 ik R
ik 90% LA 1o B ZH fa X%k 4H P AH BRI 5T k%
(B RV 1N TS NI A AN YRR N
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&3 AB ARNBUEFYTITR R

Tab.3 Similarity and species contribution rate in groups A and B %
A SRR B 3P AR L
Average similarity in group A Average similarity in group B
LES 62.68
Species
FRRATE S ARLTE DTk
Similarity Contribution Similarity Contribution
PEAEA Gobio rivuloides 13.01 19. 49 4.01 6.40
K &1 Acheilognathus macropterus 12. 63 18.93 1.94 3.10
% Hypophthalmichthys molitrix 11.27 16. 89 10.76 17.16
il Carassius auratus 6.70 10. 04 22.97 36. 65
Kt Parabramis pekinensis 4.08 6. 11 5.72 9.13
FBEW) KR £ Rhinogobius giurinus 3.94 5.91 - -
SHMEG Culter alburnus 3.94 5.91 - -
ety Hemibarbus maculatus 2.36 3.54 3.97 6.33
EA B Rhodeus ocellatus 1.97 2.95 - -
Wi ffL Pelteobagrus fulvidraco 1.94 2.91 - -
A5 Lateolabrax japonicus - - 4.13 6.58
fili Aristichthys nobilis - - 1.95 3.12
i Cyprinus carpio - - 1.56 2.5
T =7 BRTTHCRNT 2% Sl sTHR
Note:“ — " mean the cumulative contribution rate is less than 2 percent or no contribution rate.

2.6 FEMEYE

2015—2019 4E AL A E] , 75 R VD 7K PR B AR 1Y
AR 2 ia 2 e R AR 4 BT,
FE AR BA SRR R Y
TKPERIREVE 450 52 T IR B AR, ABC i 2 H]
W B R 1k, 2015 43 2019 4R (W) [EHKIK N
0.311.0.205.0.233.0.208 .0. 246, 5 By /K 1y
WA BT — R, 2 TR S5 M b T — Tl 2l
RS, HAEY R & BAL T FEMLN
J7, R s A5 A e e (B 7)o

3 ik

3.1 &EFEFA R

TR 309 ) 75 25 v /K JE R 5 81 51 Ff f2, 9k
TKEITE E AR (5 L 5 3k 66. 67% , 1275 B b Kk
R TR W ZESE P 2010 4F 16 K IE AL
KRR A5 5 €125 18 i, YK MK H (5 1072.2%
TROK A 26 10 A1 Ll 1E S K RT3, 26 A K P ik
IKIX ZASAE AR T 5 B AR 45 A B

i 55 AR B BR R W 25 AR OC , 0 A2 K A3 B R
FESM IR, SRR R EE A — 8 OCHE, X 5
TV IO DL AR A 1, 1E KRS & K
JEER BE e A= Al K IREG I, fa 24 B AR A8k

DA EE UL b B ny R 7 i A R I
AW, YL BERT 3 YRR O % (5 187 ) ()
(2905) B (2 399) , Hfit G G55 3 Fhfa S AE =
AETRAE PO SRl W Y R A 1
FloA DU % | 0 65 B, 25 SRAH 22 B W, Ui B 7 T
WIER MK E L #F K B T 284k, F R K
JEAE A 7K DX AL B 18 B | S Y AT PR 5 S
5, BERIR bR A U TR, K B4R T, 7R 2013 4F
IEACR AR M A Py BV EROR AT 3, B0 1
2500 g PYEEBE T2 100 J7 R, A SR % e
T Vb 7K R S e O AR v ) R A Y
IRI i M\ 2015 4E ) 1 170 | FF 5] 2019 4 1)
3 840, F5 ELYL/K RS 17 R AR S T i
SR B o JTEEAS LR K PR AL 35, AT RE 2 R
WA T T 5% g i LR AT — 2 R BELAS
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Analysis of interannual variations for the fish community structure in
Shanghai Qingcaosha Reservoir

YI Xinxin'** | CAI Zhijing*, QING Zhijie*, BAO Baolong'”**, CHEN Lijing'*", GONG Xiaoling'*”

(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai
201306, China; 2. Shanghai University Key Laboratory of Marine Animal Taxonomy and Evolution, Shanghai Ocean University,
Shanghai 201306, China; 3. Shanghai Collaborative Innovation for Aquatic Animal Grenetics and Breeding, Shanghai Ocean
University, Shanghai 201306, China; 4. Shanghai Chentou Raw Water Co. Lid, Shanghai 200125, China)

Abstract; Qingcaosha Reservoir, located in the Yangtze Estuary, is the largest estuary reservoir built and was
put into use at the end of 2010. In order to grasp the trend of fish community structure changes after the
completion of Qingcaosha Reservoir, a five-year fish survey was conducted quarterly from January 2015 to
December 2019. The results show that 5 158 fish samples were collected and 51 species were identified,
belonging to 9 orders 16 families 41 genera; Cyprinids account for the highest proportion, 87. 1% ; the
proportion of migratory fish, anadromous migratory fish, estuarine fish decreased year by year from 2015 to
2019, and the proportion of freshwater settled fish increased year by year; silver carp, bighead carp and
crucian carp are dominant species in all survey years, and the dominance of crucian carp is increasing year by
year; Cluster clustering analusis results show that the community structure was similar in 2015 and 2016, and
similar in 2017, 2018 and 2019. Combined with the annual changes of Margalef, Pielou and Shannon Wiener
index values, it shows that the disturbance degree of the community structure of Qingcaosha Reservoir is on
the rise. At present, freshwater fishes are dominant in Qingcaosha Reservoir, and migratory and estuarine
fishes gradually disappear from the reservoir. The fish composition is getting closer and closer to the
characteristics of freshwater lakes in the lower reaches of the Yangize River, which is different from the fish
community structure in the peripheral Yangtze River estuary.

Key words: Qingcaosha Reservoir; fish community; interannual variation; Yangize River estuary; cluster

analysis
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