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®1 EIhiEaME, oHRESLKE

Tab.1 Species, distribution and ecological types of fish in the middle reaches of Tuojiang River

‘ A \
LLIES distribution sites HARTY
species ecological type

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

3 H Acipenseriformes
38} Acipenseridae
#x2id  hybrid sturgeon* + B:R;V:0
#8J%H Cypriniformes
MERR#&RL  Catostomidae
IR i £ Myxocyprinus asiaticus + + + + L:R;:D; 0

AL Cobitidae

R Paracobitis variegatus + + + + + + + + + + B;R;S-P; O
SRR Paracobitis potanini % + + + + + + + + + + B;R; S-P; O
ZLJSHH  Leptobotia rubrilabrisk + + + B;R; S-P; O
/NIRESR  Leptobotia microphthalmak + + + + + + B; R; S-P; O
K Leptobotia elongatak + + + + + + + + + B;R; S-P; O
R Leptobotia taeniops + + + B;R;S-P; O
T8 Leptobotia pellegrini + +

KESERH  Paramisgurnus dabryanus + + + + B;N;D; O
TCPEEVDH  Parabotia fasciata + + + + + + + B;R;S-P; O
KBLREIIV . Parabotia bimaculata + + B;R;S-P; O
Ve Misgurnus anguillicaudatus + + + + + + + + + B;R;D; 0
WEARYOHR  Botia reevesaek + + + + + B;R;S-P; O
RAEYLEH Botia superciliaris + + + + + + + + + + B;R; S-P; O

#R}  Cyprinidae

VilEE  Zacco platypus + + + + + + + + + + U;R;D; 0
L0 Opsariichthys bidens + + + + + + + + U;R;D; 0
#H 1 Mylopharyngodon piceus + + + + + + + + + + L;R;S-P; C
Hifti  Ctenopharyngodon idella + + + + + + + + + + L;R;S-P;H
FRIREY  Squaliobarbus curriculus + + + + + + + U; N; S-P; O
HRHE  Xenocypris davidi + + + + + + + + + + L:N;S-P; O
[t Distoechodon tumirostris + + + + + + + + + + L;N; S-P; O
i Aristichthys nobilis + + + + + + + + + U;R; S-P; C
fi  Hypophthalmichthys molitrix + + + + + + + + + + U;R;S-P; H
AR R Rhodeus ocellatus + + + + + + + + L;N;S; 0
i AEE;  Rhodeus sinensis + + + + + L;N;S; 0
KA Rhodeus lighti + + + + + + + L;N;S; 0
Kl Acheilognathus macropterus + + + + L;N;S; 0
AU Acheilognathus barbatulus + + + + L:N:S;0
IKWEEE  Acheilognathus omeiensish + + + + + + + L;N;S; 0
MY Acheilognathus chankaensis + + + + + + L:N;S; 0
VU148 Sinibrama taeniatusk + + + + + + + + + + U;R; S-P; O
R LI Ancherythroculter kurematsuik + + + + + + + + + + U;R; V; C
MRS Ancherythroculter nigrocaudak — + + + + + + + + + + U;R;V;C
VERIELLEH  Ancherythroculter wangik + + + + + + + + + U;R;V; C
https://www.china-fishery.cn HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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SR

Gy AT R
LLIES distribution sites AR

species SI s2 s3 st S5 s6 57 ss  so s ccolosicaltype
Z il Culter mongolicus + + + + + + + + + + U;R;V; C
FAMERN  Culter alburnus + + + + + + + + + + U;R; V;C
ISIKER  Culter dabryi* + + U:R;V;C
% Hemiculterella sauvageik + + + + + + + + + U;N;D; 0
% Hemiculter leucisculus + + + + + + + + + + U;N;D; 0
WK%  Hemiculter bleekeri + + + + + + + U;N; D; O
GKIR%E  Hemiculter tchangi + + + + + + + + + + U;R;D; 0
SR Megalobrama pellegrini + L;R;D;0
H13kf;  Megalobrama amblycephala* + + + + + + L;N; V;H
& Hemibarbus labeo + + + + + + + + B;N;D; C
e Hemibarbus maculatus + + + + + + + + + + B;N;D;C
A" Belligobio nummifer + B;N:D; C
FHifl Pseudorasbora parva + + + + + + + + + + L;N; V; 0
164} Sarcocheilichthys sinensis + + L;N; S-P; O
HESY  Sarcocheilichthys nigripinnis + + L:N;S-P; O
JIPE#R  Sarcocheilichthys davidik + + + L;N; S-P; O
TARZY  Gnathopogon imberbis + + + L;R;D; 0
1% Squalidus argentatus + + + + + + + + + + L;R; S-P; O
MSUREN  Squalidus wolterstorffi + + + + + + + L;R; S-P; O
Wifit]  Rhinogobio typus + + + + + + + + + + B;R; S-P; O
[F W8t Rhinogobio cylindricus¥k + + + + + + + B;R; S-P; O
Wefttt  Abbottina rivularis + + + + + + + + + + B;N:D; O
BEWIHEIE s Abbottina obtusirostrisk + + + + + + + + + B;N;D; 0O
R/NMESS  Microphysogobio kiatingensis + + + + + + B;N; D; O
JeJEEH)  Saurogobio gymnocheilus + + B: R S-P; O
Kietty  Saurogobio dumerili + + + + B;R; S-P; O
WEif)  Saurogobio dabryi + + + + + + + + + + B; R; S-P; O
RAEEIIGE  Spinibarbus sinensis + + + + + + + B;R;S-P; O
B I1GE M Acrossocheilus monticolusk + + + + + + + U;N;D; O
i Cyprinus carpio + + + + + + + + + + B;R;V; 0
UL Cyprinus carpio var. specularis* + + B;R; V;0
il Carassius auratus + + + + + + + + + + L;R;V;0

SPESHA  Homalopteridae

P IAEmR 8 Sinogastromyzon szechuanensisk  + + + + + + + + + + B;R;S-P; O

57 H  Siluriformes
WERL  Pimelodidae

SR kEE  Phractocephalus hemioliopterus*® + B;N;D;C
5%l Siluridae

fit  Silurus asotus + + + + + + + + + + B;N;D; C

G Silurus meridionalis + + + + + + + B;N;D;C

#5R] Bagridae

HFEEF L Pelteobagrus nitidus + + + + + + + + L;N;D; C

HHE K722 ) sponsored by China Society of Fisheries https://www.china-fishery.cn
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SR

SR A
LLIES distribution sites AR
species SI s2 s3 st S5 s6 57 ss  so s ccolosicaltype
ILIRHEH  Pelteobagrus vachelli + + + + + + + + B:N;D; C
KA Pelteobagrus eupogon + + + + + + + + + B;N;D; C
#Eif  Pelteobagrus fulvidraco + + + + + + + + + B;N; D; C
KWylfi  Leiocassis longirostris + + + + + + B;R;D; C
VIRRUEE  Pseudobagrus truncatus + + + + + + B;N;D; C
PN Mpystus macropterus + + + + + + + + + B;R;D; C
#kAl  Sisoridae
R Bk Glyptothorax sinensis + + + + + + + + B:R:D; 0O
4#8H Synbranchiformes
4458} Synbranchidae
& Monopterus albus + + + + + + + + + B:N:D; C
7% H Perciformes
B8Rl Serranidae
%  Siniperca chuatsi + + + + + + + + + L;N;P; C
BESR  Siniperca scherzeri + + + L:R;P;C
KHRHF  Siniperca kneri + + + + + + + + + L;N;P;C
IFRAR  Gobiidae
FREWIMRFE . Rhinogobius giurinus + + + + + + + + + B;N;D;C
# %} Osphronemidae
X3} Macropodus opercularis + + + + + + + L;N;P; O
%l Channidae
5%  Channa argus + + + + + + + + B;N;P; C
H#&  Channa asiatica* + + B:N; P; C

TE: ke JEILHRRRA S, F AREK, + ARUCRE P PR A,
KIS, PPN AL, S-P. BN IS, V. PEREIRIN I, D. FUTEEER

WETEmZE, O Katif3

U th BJRf, L EPTE%%
N

,» BRRME, N F#Zhak, R g
S. UM, HoEatadk, C

Notes: %. endemic fish in the middle reaches of Tuojiang River, *. exotic fish, +. fish appearing in this survey, U. pelagic fish, L. lower middle fish, B.
bottom fish, N. quiet and slow-flowing fish; R. flowing fish; P. fish that produce floating eggs, S-P. fish that produce drifting eggs, V. fish that produce
sticky eggs, D. fish that produce sunken eggs, S. the fish that likes shellfish to lay eggs, H. herbivorous fish, C. carnivorous fish, O. omnivorous fish
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Tab.2 Fauna composition of fish in the middle reaches of Tuojiang River

H

order

species

i/ H  Acipenseriformes

ifjZ H Cypriniformes

it H  Siluriformes

41ifH  Synbranchiformes

. H  Perciformes

it total

e i A%

family species percentage
iR} Acipenseridae 1 1.15
7} Cobitidae 13 14.94
fiiF}  Cyprinidae 52 59.77
fHAE %l Catostomidae 1 1.15
FEffFl  Homalopteridae 1 1.15
iR Pimelodidae 1 115
fifi#}  Siluridae 2 2.30
Bl Bagridae 7 8.05
k%l Sisoridae 1 1.15
418%}  Synbranchidae 1 1.15
ik} Serranidae 3 3.45
UFpEfAAL  Gobiidae 1 115
2 jfifif}  Osphronemidae 1 1.15
##%}  Channidae 2 2.30
Bl total 87 100.00

il E KIMBMHE =S

Tab.3 Spatial and temporal distribution of dominant fish species in the middle reaches of Tuojiang River

Ui 51 fif il
sites time
S1 7—9H
10—12H
S2 7—9H
10—12H
S3 7—9H
10—12H
S4 7—9H
10—12H
S5 7—9H
10—12
S6 7—9H
10—12
S7 7—9H
10—12
S8 7—9H
10—12
S9 7—9H
10—12
S10 7—9H
10—12

W fify
P
W fify
i
W fify
i
I iy
L

24

dominant species
PEES ] [y i
|
il
I Hifh N3 e
il ik IR |
VY 1] g K KA ey SR )
5 A Hify
PN
fi) A L ik
5 A Hify
| A
TG

(K 2) MR AEPRAE b2k, Shannon-
Wiener Z - F8 405 Simpson fIL #4415 %5 7 3% 4L
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Tab. 4 Protection objects and conservation class of fishes in the middle reaches of Tuojiang River

W endangered category (g {%g £ EE)?T)
species (i EBE s B ) BN P EAEZ R (A R Y protection class key protecteg3 fish in
Cénr(lla red d?ltix Book]of Chl%ﬁ sd Red List of Sichuan Province(Y/N)
ndangered Animals iodiversity
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Fig.2 Interannual variation of eigenvaluse of fish diversity in the middle reaches of Tuojiang River
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Fig. 3 Temporal-spatial changes of fish diversity index

in the middle reaches of Tuojiang River
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Fig. 4 Cluster analysis (a) and NMDS analysis (b) of fishes in the middle reaches of Tuojiang River
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Fig. 5 Abundance/biomass curve of fish communities at each reach in the middle reaches of Tuojiang River
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Tab.5 Interannual variation of fish community W value in the middle reaches of Tuojiang River
A SKFES sampling sites
year S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
2017 0.036 0.032 0.042 0.077 0.099 0.096 0.032 0.042 0.096 0.092
2018 —0.022 —0.021 0.023 —0.016 0.108 0.092 —0.011 0.023 0.092 0.089
2019 —0.015 0.039 —0.017 0.095 —0.115 -0.012 0.039 -0.017 0.105 0.103
2020 0.048 0.046 0.068 0.047 0.092 0.136 0.046 0.068 0.103 0.116
&6 MG RFAARSA ESHIRELE M, BHMWT 7P S Iem i, ST TR

Tab. 6 Comparison of fish species composition history and

current situation in the study area

AL LAY H# B LUk
year of survey number of order number of families number of species
1980—19894FF" 7 18 122
198319844 7 16 97
2017—20204E 5 14 87

CRAE TERNZ M, BIFTCRE NI 2T
2y, AR AR T Dy s s, andei gk
fily f5e /INAS T e AR EE 3 S AS A g S AT 1/40
13 (GRT), RYNETLP ik Re s, 2
BN a5 LB R AL, AR IETL
T I 40 AR ZORG B, dnfx . B 6 &
H ff1 (Onychostoma sima) . K (Pseudogyrinoch-
eilus procheilus). i (Coreius heterodon) F & [
it (Coreius guichenoti) 55 1€ A4S Y 4 H ¥ K
B ER Do AU KITEBH, HH A i )4
A, HRCHE T A R AR 2 1 0 S AR IR T B I A
B KIR TR Rl sOHREH, FERIBI
TRZE U A N B T 3 XR AR FE TR X A7 5
Yo, BN AN DR . AR & SK AL

®7 MRRERSEFELBENHLESIRILER
Tab.7 Comparison of weight history and current status of

some economic fishes in the study area

fRHE/g
T body weight
species PR 7 S F g e
this study history study

i Cyprinus carpio 16~2 230 400~1 000
fily  Silurus asotus 5~1570 200~5 000
KUE4E  Mystus macropterus 7~280 100~700
FUMEEN  Culter alburnus 5~557 200~600
S Culter mongolicus 8~261 100~300
Wfit]  Rhinogobio typus 14~92 10~200
W Saurogobio dabryi 3~38 10~100
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Analysis of fish resources status and diversity in
the middle reaches of Tuojiang River

ZOU Yuanchao', TANG Cheng '?, XIE Wei ', YANJie', LIRongyun', YE Zhixiang?,
WU Jinming >, HUANG Xianquan >’, DUAN Xinbin **’,  WEI Qiwei >
(1. Key Laboratory of Sichuan Province for Fishes Conservation and
Utilization in the Upper Reaches of the Yangtze River,
College of Life Sciences, Neijiang Normal University, Neijiang 641112, China;
2. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
3. Bureau of Agriculture and Rural Affairs of Zizhong County, Neijiang 641200, China;
4. Fishery Resources and Environmental Science Experimental Station of the Upper-middle Reaches of Yangtze River,
Ministry of Agriculture and Rural Affairs, Chongging 400000, China)

Abstract: In order to explore the characteristics of fish community structure in the Middle Reaches of Tuojiang
River before the "ten-year fishing ban", based on the catch monitoring data from ten sampling sites of this section
from 2017 to 2020, the characteristics of fish species composition, ecological types, community similarity, biod-
iversity and community structure stability were analyzed. The results showed that 87 fish species were collected,
belonging to 5 orders, 14 families and 52 genera. Among which 18 species were endemic to the upper reaches of
the Yangtze River and 6 species were exotic, accounting for 20.69% and 6.90% of the total species respectively.
The fish community was dominated by demersal fish, sunken eggs and omnivorous fish. According to index of rel-
ative importance (IRI), the dominant fish species were small fishes, such as Saurogobio dabryi and Cyprinus car-
pio. Shannon-Wiener index, Simpson index, Margalef index and Pielou index ranged from2.700 to 3.742, 0.873 to
0.968, 5.374 to 11.323, 0.737 to 0.887, respectively. As a result, the community distribution uniformity was high in
the Middle Reaches of Tuojiang River. The results of cluster analysis and non-metric multidimensional scale rank-
ing (NMDS) analysis showed that the fish community types of ten sections in the Middle Reaches could be basic-
ally divided into three groups at a certain level of similarity, as Lianhuashan,Maliuba industrial park and Tielugou
sections formed one group, Wangumiao , Wulidian hydroelectric station, Zizhou Bridge, Yinshan, Second Water
Plant and Xilin Ferry section formed one group; Tuo Bridge section formed one group independently. The abund-
ance/biomass comparison curve showed that the fish community structure in Xilin Ferry and Tuo Bridge section
was relatively stable, but moderately disturbed in the other sections. The results showed that compared with the
historical data, the fish community structure in the Middle Reaches of Tuojiang River has changed significantly,
the proportion of economic fish has decreased, and the fish individuals have become smaller and younger. This
study could supplement the basic data of fish community informationin the Middle Reaches of Tuojiang River, and
also provide theoretically scientific support for fish resource management and ecological evaluation of "ten-year
fishing ban" in this section of the river.
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