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Fig.1 Fish sampling sites in the Chaohu Lake
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fii F§ Shannon-Wiener £ #£ VL8 % (H') |
Simpson Z £ 8 54 (D)  Margalef = & JE 45 %L
(d) Fl Pielou $5] BER R (J) AL B K ZHENEAL
Tt AT

Shannon-Wiener ZFEMEFEE(H')

H = - Y P, InP, (1)
Simpson ZAEPEFEEL(D)
D=1-YP/} (2)
Margalef <5 BE4E 41 (d)
d=(S-1)/InN (3)
Pielou B 5] BE45 ()
J=H'/InS (4)

b PO | P ZEAMARR SAN AR E LL 5
N A RAMAEL S S S R

01 208 B SV 48 50k A E 2245 £ (Index of
Relative Importance, I, ) 5 €

Iy=(N + W) x F (5)

N OSSR RS SR BT A W
e AR BT R BRI A SR F O B
A IR SR AR R e Ty =1 000
AAEFEFP, 100 <1, <1 000 HEEF,10< 1, <
100 Sy WA, 1< Ty <10 Jy— M, Iy <1 4
IR
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analysis , ISA ) K5 56 4 b 7 A 285 XI5 01T ) 56
FU R x PR R T AR B 2 AR R
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TR 25 R Bray-Curtis AHS7:B B HY 1Y B
TEAT: s 2 T 4 B 0 A I, SR L 46 22 0 05 22 0
( permutational ANOVA,
PERMANOVA ) 6,56 1 S I Z5 R AR I 23 1 i) 22
S VEFN RO AR 2 MY B A 40 B
AR AR, ORI B I 1 22 ST R A v
BT Fisher’ s F-ratio {E, J-f F] & 45 46 31
AR ENE PAERY . L EBERATIE RIES
[ vegan BRI R IEAT

2 AR50

2.1 &EYFHEREN
R AE B 465 50 Ff, a1 i 3P HoRb 7ok
4 3| W) #) ( Rhinogobio typus ) F fig fig

multivariate

( Sarcocheilichthys nigripinnis) , 331 52 Fp, fJ& T+
8 H17#t41 Jg, Hrh, 8P H Mk mHmZ 33 Ff,
HUCRSIE H 8 B, 651E H A H 23512 5 F
2w EHE H G m H g H A 6E i H %
1 Rh, BEWIR S B A R AT 655 /N A A e
% b A= 25 Y, AR F 5 oh S Bk Ry T 85 ( Coilia
nasus) o RHEF 1) 2 DL TRk 3, L 47 B
e PE a8 S B, w] B8 N 1S B O AR B8
FRAbIR . TERPEIERIN] 4 b, v o R B T
ZEVE RN EEEEE RS (K1),

Yy 22 8 Jy T TS AR R B B D
66.5% ; H Wk & K W # R A ( Neosalanx
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% ( Hypophthalmichthys molitrix ) | 8 ( Aristichthys
nobilis ) FNFAME 41 ( Culter alburnus) H PLAT R 25 K
100% , ## ( Cyprinus carpio ) . 5% ¥ # ( Culter
mongolicus) 5% 17 Ff 1 24 i H PUAH R 48 33 50%
M & 1 ( Mylopharyngodon piceus ). ¥ £
( Ctenopharyngodon idella) 45 12 Fjfa 25 1Y H Bl
BARFEN 10% , FENE Ty T]8 ORI AR £
% B 1 AH X S AR R il O 8 885. 42,
4011.02 .3 217.67 .1 042. 94, {35 Fh ; 40
AW BA . ZE A B S OB FR; B ( Parabramis
pekinensis) | [ 3k ifj ( Megalobrama amblycephala ) .
0 68 WK B fa ( Taenioides cirratus ) . K 4 i
( Protosalanx hyalocranius ) %5 12 Fp 4 k5 WA ; [7]
T #% ( Hyporhamphus 1w by
( Hemibarbus maculatus ) . & #k ( Misgurnus
anguillicaudatus ) %% 10 Ff £ Sy — f&% Fl; 8%
( Siniperca chuatsi) . H A~#8£i{i ( Anguilla japonica) |
Cg albus ) . Rl A
( Paracanthobrama guichenoti ) 5 22 F 1 7 {8 I
o YRR TRREA S,
2.2 YMHARRZEE

Yt 7 A8 73 A 25 2R W, A e T A
BSO8R PR £ | [B B S)- £ ( Macropodus ocellatus )
N FZSRRY N, AR A5 5 0. 479 0. 208 5 Bt
] URE R HP 8 5 S48 75 W i g VT8 U B R
& 7% ( Acheilognathus macropterus ) | ] )| ¥> 3 il
( Odontobutis obscurus ) . W & &% fif ( Rhodeus
sinensis ) . B 3 fa A4 2 sk 2r 6 ( Culter
oxycephaloides) , 8 7~ {H & 0. 111.,0. 218 0. 308,

intermedius ) .

(' Monopterus
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Tab.1 Species composition of fish collected from the Chaohu Lake from 2017 to 2018

i AR T R sy
Species Occurrence /% Iy Ecological Type
f# H Cypriniformes
1 F} Cyprinidae
1 Cyprinus carpio 98.1 837.698 S,0
il Carassius auratus 100.0 283.418 S,0
fif§ Hypophthalmichthys molitrix 100.0 3217.674 RL,P
filfi Aristichthys nobilis 100.0 1 042.938 RL,P
T £ Mylopharyngodon piceus 3.7 0.913 RL,C
Bt Ctenopharyngodon idella 5.6 1.953 RL,H
SHME R Culter alburnus 100.0 878.245 S,C
STl Culter mongolicus 96.3 205.258 S,C
148 6A Cultrichthys erythropterus 24.1 1.206 S,C
FHRYLLHA Culter dabryi 51.9 22.085 s,C
UL LA Culter oxycephaloides 61.1 12.817 S,0
% Hemiculter leucisculus 77.8 15.643 S,0
T4 Hemiculter bleekeri 24.1 0.437 S,0
RN Pseudolaubuca sinensis 53.7 6.171 R,O
8% Toxabramis swinhonis 57.4 4.243 S,0
fiy Parabramis pekinensis 57.4 37.421 S,H
3k ffj Megalobrama amblycephala 53.7 31.570 S,H
M7 Acheilognathus chankaensis 92.6 30. 694 S,0
4t Rhodeus sinensis 18.6 0.544 S,0
B REE Rhodeus ocellatus 9.3 0.033 S,0
KAEGE Acheilognathus macropterus 72.2 10.618 S,0
B E 67 Acheilognathus tonkinensis 24.1 0.319 S,0
et Hemibarbus maculatus 38.9 5.259 S,C
WAL ff Abbottina rivularis 48.1 1.676 S,0
AEM5 Sarcocheilichthys sinensis 7.4 0.021 S,0
MR Sarcocheilichthys nigripinnis - - S,0
ZZ flifn Pseudorasbora parva 70.4 13.517 S,0
W RMH Xenocypris davidi 7.4 0.422 S,D
g diy) Saurogobio dabryi 29.6 0.947 S,C
W4y Rhinogobio typus - - S,C
LRl ) Paracanthobrama guichenoti 13.0 0.556 S,C
B} Cobitidae
etk Misgurnus anguillicaudatus 59.2 5.189 S,0
KR Je ik Paramisgurnus dabryanus 3.7 0.013 S,0
i/, H Perciformes
Vh IS EL Odontobutidae
W)Y IEEE Odontobutis potamophila 22.2 0.418 S,C
JNEE Bt Micropercops swinhonis 50.0 3.441 S,0
gkl Gobiidae
FBEWER R Rhinogobius giurinus 92.6 60. 160 s,C
S8 IRt Taenioides cirratus 59.3 37.369 S,C
HR} Percichthyidae
i Siniperca chuatsi 3.7 0.110 S,C
3|8} Osphronemidae
[ J 3} 8. Macropodus ocellatus 25.9 0.759 S,C
&Rl Mastacembelida
FrAEJil ik Mastacembelus aculeatus 11.1 0.053 S,C
fi#8} Channidae
5,68 Channa argus 13.0 0.813 S,C
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Al B A T PR A
Species Occurrence/ % Iy Ecological Type
59 H Siluriformes
%R} Bagridae
B, Pelteobagrus fulvidraco 72 13.020 S,C
FUECTE A Pelteobagrus vachelli 16.7 0.359 S,C
FEEEE it Pelteobaggrus nitidus 22.2 0.567 S,C
[ A8 Pseudobagrus tenuis 3.7 0.013 S,C
ik B} Siluridae
fit Silurus asotus 20.4 1.387 S,C
i H Salmoniformes
4340 R} Salangidae
KIHER A Neosalanx taihuensis 100 4 011.019 S,P
KAER i Protosalanx hyalocraniu 90.7 18.533 S,P
2 H Clupeiformes
#2758} Engraulidae
J1% Coilia nasus 100 8 885.417 S,C
48 H Synbranehiforme
A4 Rl Symbranchidae
Witk Monopterus albus 7.4 0.167 S,C
4t H Beloniformes
#i%A} Hemirhamphidae
[6] N4 Hyporhamphus intermedius 85.2 7.485 S,P
#24i[ F|  Anguilliformes
ARl Anguillidae
H A8 Anguilla japonica 5.6 0. 145 RS,C

TE S BOKE et ; RL. HIRGEE s RS, WEEHIGEE; Poyple A ad; O. Jxfrth; Co AR YE; H Rifl; D. B ek,

Notes:S. Sedentary species; RL. River-lake migratory; RS. River-sea migratory; P. Planktivore; O. Omnivore; C. Carnivore; H. Herbivorous; D.

Detritivore.

R2 BRESEERETEXNYMIETE

Tab.2 Indicator value of main indicative fish species in each sampling site

L/ RN IT BT T AT I AR L AR R piBi2 dail pai2 p
Species NF HB 7G El E2 M1 M2 W1 w2
I KR 2 A Taenioides cirratus 0.479 0.111 0.032 0.002 0.033 0.000 0.038 0.007 0.079 0.013
K& Acheilognathus macropterus 0.075 0.218 0.088 0.039 0.066 0.015 0.102 0.106 0.054 0.037
Wb YEAY Odontobutis potamophila 0.026 0.308 0.013 0.000 0.013 0.000 0.000 0.026 0.013 0.035
ALzl Rhodeus sinensis 0.000 0.347 0.000 0.013 0.000 0.007 0.007 0.000 0.160 0.012
[ )& 3J- 8. Macropodus ocellatus 0.208 0.475 0.023 0.000 0.000 0.000 0.017 0.000 0.004 0.002
[ 3k filj Megalobrama amblycephala 0.080 0.080 0.109 0.030 0.015 0.005 0.007 0.239 0.119 0.039
B4 Channa argus 0.024 0.000 0.250 0.000 0.000 0.024 0.012 0.000 0.024 0.069
%44 Mylopharyngodon piceus 0.000 0.000 0.333 0.000 0.000 0.000 0.000 0.000 0.000 0.095
HIRLELTHA Culter oxycephaloides 0.096 0.134 0.287 0.023 0.034 0.002 0.138 0.034 0.027 0.008

ol P AR B 4 22 iR RUHR e J7 76 Ak BEAS [R] B
SPIRI 22 BRI R R, M 4 R B, 2= 1) A
DX 3] £ 2 2 I A — RE R BE Y 2 . AR
IR, &7 12 H R R A 5 7 H
110 H ¥y i IR 5 Z A7 AE—E 1 8, &

=7 AFEKT 10 A Y F 2R EE 44 22 S A I A2

(£3). ZIoJr % Bk %o Hr PERMANOVA
SRS ANRISRAE I (8] P b 28 45+ 1 22 e bk
BEREMIKF(F=1.93,P=0.016) , HH, 2
Stk £ SR BAE 2017 4F 12 A YRk S s 5
2018 AERADRAET I Z A (K 2) .
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Tab.3 Permutation test on fish species compositions on time cale
JRAT LA F R? p
2017 7 H - 2017 410 H 17.752 0.526 0.001
2017 47 H - 2017 412 H 2.065 0.114 0.162
2017 47 H - 2018 47 H 10. 852 0.404 0.001
2017 %7 H - 2018 4£ 10 H 9.844 0.381 0.003
2017 47 H - 2018 A4 12 H 13.190 0.452 0.001
2017 410 H - 2017 412 H 30. 862 0.659 0.001
2017 4210 H - 2018 427 H 23.073 0.591 0.001
2017 4210 H - 2018 4210 H 3.614 0.184 0.047
2017 410 H - 2018 4£7 H 8.394 0.344 0.002
2017 412 H - 2018 47 H 13.379 0.455 0.001
2017 412 H - 2018 4210 H 13.252 0.453 0.001
2017 4£ 12 - 2018 4E 12 H 15.452 0.491 0.001
2018 427 H - 2018 4210 H 5.894 0.269 0.003
2018 4£7 H - 2018 A 12 H 3.782 0.191 0.036
2018 4210 A - 2018 A4 12 H 0.735 0.044 0.493
1.0 20174E8H 1.0 20174104 Lo 20174E12H
N \ o \ ,"—_;~~‘\ o~
N NS |72} N~ N N
2 05 i~ N 2 05 e 9 2 0.5
N ,’ . N N ’ . v N
E 1 L] \ ﬁ ,’ ® > 1 E <P~ e
ﬁ i . \ ﬁ ! ® . v % R !
5 1 e \ = o . / = » ) ]
D 0 \ . | Of* % ¥ 0 R .
%‘]é \\\ y ,I % ‘\\ ,, ﬁ l\ L] :;l.
R N W ®
0.5 Sl A 0.5 0.5
-1.0 -0.5 0 0.5 1.0 -1.0 -0.5 0 0.5 1.0 -1.0 -0.5 0 0.5 1.0
Z Yt R4l NMDS1 Z YRR RHEF A1 NMDS1 Z Yt R4l NMDS1
Lo (a) Lo (b) Lo (c)
" |20184E8 H T 120184104 " 20184812
N N N
w2 wn w2
% 0.5 % 0.5 % 0.5
[ . - [ D - - N
& 5. SRR = a5 TR | F
% ', L \ % . ® B % e o er, “a
H< 0 : * oo ‘l ° ]]< 0 [ - L] U< 0 i o *° o )
Q% \\ . ’ ﬁ 3 L] ,I ﬁ- \\ ) P ”,
% \\\§ . % \\\~~__.—”’/ Q‘Q\ R -
-0.5 S -0.5 -0.5
-1.0 -0.5 0 0.5 1.0 -1.0 -0.5 0 0.5 1.0 -1.0 -0.5 0 0.5 1.0
Z YRR NHEF A1 NMDS1 2 YEbR R i1 NMDS1 Z b R Al NMDS1
(d) (e) (f)

SRR BARE RS YCORAE RN 2 A R, BAUCRAEAN [ 5 2 1) FTAMG 193] A2 2 7 A 1 T 9 o L2 P 2 RSO JBE , PR 0 T el 2 A

FEIR ) AR R R B SRR S 2R

The point shows the species composition of a single sampling site at a sampling time. The points of different sampling sites at a sampling time

are framed by an ellipse to indicate the dispersion degree of species composition among sampling sites. The species composition of different

sampling sites at each specific sampling time is marked with black points and ellipse.
B2 fEiEatELn) NMDS HFE
Fig.2 NMDS ordination of temporal variation of fish community

Py Fob 2 S AR A AN R] SRASE A 22 B A A 1 A
f2e5e (18 3) o BT B USRI O R 15

RS, I ot 4 RA5 FA o S 1 5 5t 5 A 3 T 1
FIPGH 2 5 A i 5 H A AR i 0 S b 24 i 2 B

ARIA2 SRIPEI 1 SRR A R B R A R S, W R A A R AR B 5 R R AR S
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The community structure and diversity of fish in the Chaohu Lake

LIANG Yangyang', LU Wenxuan', YANG Kun', LI Jing', ZHAO Xiuxia', FANG Ting', GAO Na', CHEN
Kang®, YIN Feng’

(1. Key Laboratory of Freshwater Aquaculture and Enhancement of Anhui Province, Fisheries Research Institute, Anhui Academy
of Agricultural Sciences, Hefet 230001, Anhui,China; 2. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of
Agriculture and Rural Affairs, Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223,
Hubet ,China; 3. Fishery Management Station, Chaohu Administration, Hefei 238001, Anhui,China )

Abstract: To understand the status of biodiversity and community structure of fish assemblage in the Chaohu
Lake, fishes were seasonally sampled from July 2017 to December 2018. Sampling was conducted in 9 sites
which covered the three main types of fish habitat ( estuary, nearshore shallow water area and open water
area) in Chaohu Lake. A total of 52 species of fish, belonging to 7 orders and 15 families were collected.
Among them, Cyprinidae had the largest number of species, accounting for 63.5% . Compared with historical
records, 43 fish species were not captured. A large part of river-sea migratory fishes and river-lake migratory
fishes disappeared while the no-native species Taenioides cirratus was newly recorded. Coilia nasus,
Neosalanx taihuensts , Hypophthalmichthys molitrix and Aristichthys nobilis were recognized as the dominant
species. Cyprinus carpio, Carassius auratus, Culter alburnus and Culter mongolicus were important species,
and 22 species, including Paracanthobrama guichenott and Siniperca chuatsi were rare species. The indicator
species of different sampling sites were significantly different. Besides, significant variations of fish
composition among sampling seasons and among sampling sites were detected, and fish composition among the
sampling sites was more discrete than between the seasons. Analysis of the diversity index indicated that the
richness, diversity and evenness of fish community were low. The range of Shannon-Wiener index ( H') was
0.56 —1.09, Simpson index (D) was 0.25 —0.57, Margalef index (d) was 1.45 —3.82 and Pielou index
(J) was 0.19 —=0.32. On the temporal scale, the community diversity index in the summer 2018 was higher
than that in other seasons. On the spatial scale, the Hangbu River estuary and the nearshore shallow water of
east area showed higher community diversity index than other sampling sites. This study supplemented the
basic data of fish community in Chaohu Lake and provided the scientific basis for fishery conservation and
management.
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