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Abstract: Fishes, as one of the important components of wetland ecosystem, have been used as the indicator of the wetland ecosys-
tem health. Investigation on its assemblages changes may reflect the drivers of change in the wetlands. After the operation of the
Three Gorges Dam, the hydrological regime between the Yangize River and the lakes in mid-Yangtze River basin has been
changed. West Dongting Lake has been directly impacted by the operation of the Three Gorges Dam due to its close hydrological
connections with the Yangtze River. To monitor the changes of fish community structure at West Dongting Lake and analyze the
causes of the changes, we conducted two surveys, of which the first one was before the operation of Three Gorges Dam, from Sep-
tember 2002 to August 2003 ; and the second one was after the operation of Three Gorges Dam, from July 2012 to February 2014.
In total, 91 fish species were identified, which belong to 7 orders and 17 families. The most specie-rich order was Cypriniformes
(58 species) , accounting for 63.7% of all species identified. According to the survey results, the number of fish species at West

Dongting Lake declined from 85 to 66; the diversity index of Shannon-Wiener declined from 5.00 to 1. 11, while the evenness in-
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dex of Pielou declined from 4. 14 to 1.00. Body size of all fishes became smaller after the operation of the Three Gorges Dam. The
structure of fish communities were also changed both in the dominant species and assemblages composition. The dominant fish
groups include bottom feeders, settling fishes and omnivorous fishes, and its proportions in the assemblages have been increasing.
We observed decline in the proportions of carnivorous fishes, pelagic fishes, semi-migratory fishes, and fishes that laying adhesive
egg, as well as demersal eggs, among which, pelagic fishes declined significantly. The species diversity in West Dongting Lake de-
clined after the operation of Three Gorges Dam. Our results reveal that habitat loss and over fishing are major threats to the survival
of some specific fish groups and have been reflected in the changes of the fish community structure.

Keywords: West Dongting Lake; fish; community structure; Three Gorges Dam; habitat loss; overfish
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Fig. 1 Location of West Dongting Lake and sampling sites

B SEHEPE.

1.3 gt A%

131 #4e o e SR hRE AR — SR AR RO Bl 26 A 96 508 19 7T Lo

1.3.2 At i ERX RN A A5 JHE SRR [RIFh 288 Y 00 8 R S0 o e (AR 5 114 LA, 0T PO 0 A 23 SR R A 7
RO

1.3.3 St MxT2E" R4 =P, x 100% ; Shannon-Wiener LR 1 = - > P,log, P, ; Pielou
PSR RS T = H'/InS. Kb PORSS @ FRAGASARS BEVE P MRS H i, S S R G rh i A gL

1.4 5%EFH*

e WE A0 0 2 0 2 P RVERAE 4 V43 2 1) 00050 43y 4 ARSI L 1) 3 Rt vk 4 7 3 JE ) £
Ay R ETE SR e AR 3 SR R IR T A0ZERE, Dy N B R £ S BEECE Sh W PR TR, SR
AP 20, S A B P 02 B LIRS R0 8 S B 2, i A0 2 ) R IR 3
WS E A A K )Z K PO ) 25 8] o S vh B2 PR B URR S 3 NS 3) # IR A IR 2T
VG J ) €020 43 e 1 e S R 3 AN SSHE. AR AR B A3 I TE VLI RI I o SE U, A i
PSS DL IR A S5 AR 00 AW P AR B AR, Az 48 25 19 0 i 28 VI v B Y SR, by e i 1
26 AR KA B TEAE (LR G s h AT WSERE, g SR a2 s 4) 4R IR A0 8 7= DI WS 2, K 7 T 2 )
#1280 53 B O OREPE BN TOMEBR 3 ZERE. PR N A 2 S MR O Y N TR I B O A
BEWK I, ORISR & RS 5 7 R O 20 28 S B B ELRG P , 57 O 32 BEAE VR K X S8, RGBS 3T
KT HIFEY AT PEEA BT R B WSERE s P DU R SETE SE B 48 1 1 85 8 OK T /K (10 %85 s B BORG M, T Tk
JIRIBFAC A , Ui (Acheilognathus ) R B & ( Pelteobagrus ) %5 , 3255 B4 B W IR Y UL 52 FIBL T, AR
AR 43 g PR B SHE



KOBEF S0k RIGEATHTE R R & LR R MR T AL

2 ERESH

2.1 BEYTAMK

PUCE A AL BORE i 38161 F2, %05 F
o1 R SEIET7 H 17T RL60 Ji. Hrph, #1% H
R EIRZ, 58 Fl, 5 BRI 63.7%
YOI F 14 B, A SRR 15, 4% 5 BT
H 12 F, 5RO 13.2% . B2 PRI
e A e A SR AR A B X B 42, S5 SR R W
P f SR A A A A i ] DL T 8008 1 e o0
Br. BIUCREYRECR Z 0 E B8 EIE B
HERLAETE B 8281 ,2012— 2013 45 A PR gk
%566 Fft, /> F 2002 — 2003 4F My A ¥ (85 Fl)
(MR 1).
2.2 £ SRR

AWy RN — AR TR R R O3 A 1 3
SRR 2 1B 2K 3 B Shannon-Wiener
ZAEVERE R Pielou 3475 B F8 506 74 1 Jgg ) 10
KL FEPEREAT 4307, TR TR A8 X7 L, 75 ) J22 140
f112% Shannon-Wiener ZFEE 45 %0 H1 Pielou 3475
FEFEEC ) i 2002 — 2003 4E#95.00.1.11 F
W3] 2012 — 2014 4E (1 4. 14 1. 00.
2.3 BERGEHTL

847

100
o0 y=19.374 Inx-97.495
80
= 601 y=12.621 Inx-61.198
= R’=0.9834
40
201
’ 0 2002—20034
® 201220144
0 T T T T T
0 5000 10000 15000 20000 25000

P 2 P £ P T JEE 3 AR )
il R — R R RO Bt 2k

Fig. 2 Logarithmic curve about individuals of

sampling and species number of the two investigations

in West Dongting Lake
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Tab. 1 Relative abundance and eco-type of fish in West Dongting Lake

before and after the operation of the Three Gorges Dam
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Tab. 2 Variation of fish composition in diet in West Dongting Lake
before and after the operation of the Three Gorges Dam
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Tab. 3 Variation of fish composition in vertical space distribution in West Dongting Lake

before and after the operation of the Three Gorges Dam
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Tab. 4 Variation of fish species in different migration patterns in West Dongting Lake

before and after the operation of the Three Gorges Dam
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Tab. 5 Variation of fish species in spawning habit in West Dongting Lake

before and after the operation of the Three Gorges Dam
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Appendix | Numbers of fish in each family and order in West Lake Dongting

2002—  2012— 2002— 2012—
i 2003 4 2013 4E B 2003 4E 2013 4
7 H ( CLUPEIFORMES) 2 1 rh At} ( Rhodeus sinensis) + +
B} ( Engraulidae ) 2 1 T Pz ( Rhodeus ocellatus) +
FERUET ( Coilia brachygnathus) + + it ( Hypophthalmichthys molitrix ) + +
1% ( Coilia ectenes) + 1§ ( Aristichthys nobilis ) + +
#:7% H (SALMONIFORMES) 3 1 g f84 ( Catostomidae ) 0 1
E 4R (Salangidae ) 3 1 KRG f1 ( Myxocyprinus asiaticus) +
KARA ( Protosalanx hyalocranius) + i} ( Cobitidae) 6 6
H W) [R) 4R 18 Hemisalanx brachyrostralis) + + LA ( Leptobotia taeniops ) + +
KR £ ( Neosalanx taihuensis ) + KIEAE 8 ( Cobitis macrostigma) +
#3% H ( CYPRINIFORMES) 55 44 rh ARG ( Cobitis sinensis) + +
R} ( Cyprinidae) 49 37 FRAEYMI ( Botia superciliaris) + +
1 ( Cyprinus carpio) + + LSRN VP, ( Parabotia fasciata) + +
8l Carassius auratus) + + B R ( Parabotia banarescui) +
7 flift1 ( Pseudorasbora parva) + + fit1% H (SILURIFORMES ) 11 10
FEAE £ (Abbottina rivularis) + + %5} ( Bagridae) 9 6
164§ ( Sarcocheilichthys sinensis) + + K Wififi ( Leiocassis longirostris ) +
BRAER ( Sarcocheilichthys nigripinnis ) + + HMEAf ( Leiocassis crassilabris) + +
TLPG 5 ( Sarcocheilichthys kiangsiensis) + + B 4% ( Pseudobagrus albomarginatus ) + +
#4 ( Squalidus argentatus) + + YA 2 ( Pseudobagrus truncatus) +
Ui ( Saurogobio dabryi) + + 1395 B8 ( Pseudobagrus ussuriensis ) +
Y g fif] ( Saurogobio gymnocheilus) + + L ( Pelteobagrus fulvidraco) + +
Wit ( Rhinogobio typus) + K8 it ( Pelteobagrus eupogon) + +
#i 1. ( Coreius heterodon) + FLIC it ( Pelteobagrus vachelli) + +
1638 ( Hemibarbus maculatus) + + P it ( Pelteobagrus nitidus) + +
J&5 8t ( Hemibarbus labeo) + fitF} (Siluridae ) 2 1
H B #ikfie ( Gobiobotia filifer) + i ( Silurus asotus) + +
1 ( Elopichthys bambusa) + + K Fi ( Silurus meridionalis ) +
Iy (1481 ( Opsariichthys bidens) + + i3k AfE B ( Amblycipitidae ) 0 2
MR8 ( Squaliobarbus curriculus) + + B % ( Liobagrus marginatus ) +
% ( Ochetobius elongatus ) + 2R ( Liobagrus marginatoides) +
T . ( Mylopharyngodon piceus) + + fbBL ( Sisoridae ) 0 1
Wi 4 ( Crenopharyngodon idellus) + + rhAELL Ik ( Glyptothorax sinense) +
Bt ( Pseudogobio vaillanti) + + W%t H ( BELONIFORMES) 1 |
1% AL ( Sinibrama wui ) + fisf#} ( Hemiramphidae ) 1 |
L% ( Toxabramis swinhonis) + [8) % ( Hemiramphus intermedius ) + +
il ( Parabramis pekinensis) + + 44 H (SYNBRANCHIFORMES) 1 1
[#13k 4555 ( Megalobrama amblycephala) + + &8 40 R} ( Synbranchidae ) 1 1
= f0185j ( Megalobrama terminalis) + + Hi1ik ( Monopterus albus) + +
I FC$ ( Hemiculter bleekeri ) + + 9% H(PERCIFORMES) 12 8
36 ( Hemiculter leucisculus) + + fi5F} ( Serranidae) 5 2
LT €580 ( Cultrichthys erythropterus) + + K B85 ( Coreosiniperca roulei) +
I3 B ( Culter oxycephaloides) + 5 ( Siniperca chuatsi) + +
SHME A ( Culter ilishaeformis) + + B ( Siniperca scherzeri) + +
%% iy fif1 ( Culter mongolicus ) + + KR (Siniperca kneri) +
A ICEA ( Culter dabryi) + + 188 ( Lateolabrax japonicus) +
15 £ ( Pseudolaubuca sinensis) + + JERL (Eleotridae ) 2 2
L340 ( Pseudolaubuca engraulis) + + B0 ( Hypseleotris swinhonis ) + +
5 2 A ( Xenocypris davidi) + + 5 (Vb 3 ( Odontobutis obscurus ) + +
0154 8 ( Xenocypris microlepis) + i pg fa B} ( Gobiidae) 2 2
EL 1 ( Xenocypris argentea) + I RGHE £ 121 ( Crenogobius brunneus) + +
[51W 4 ( Distoechodon tumirostris) + W FiE P2 42 ( Crenogobius giurinus) + +
Uik ( Pseudobrama simoni) + + 3£ B} ( Belontiidae ) 1 0
KIERF (Acheilognathus macropterus) + + &}t ( Macropodus chinensis) +
Bl 7% ( Acheilognathus hypselonotus) + + {8} ( Channidae ) 1 1
Y% ( Acheilognathus chankaensis) + + 15,4 ( Channa argus) + +
% Rl i ( Paracheilognathus imberbis ) + HEHA ( Mastacembelidae ) 1 1
A1 8585 ( Rhodeus lighti) + + Kk ( Mastacembelus aculeatus ) + +
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