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Fig. 1 The sampling sites of fish resources investigation in the Yuanshui River
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WQX. Wugiangxi hydropower station; LJT. Lingjintan hydropower station; TY. Taoyuan hydropower station; the same applies below
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Tab. 1 Dominant species and relative importance index of fish in the Yuanshui River of Hunan Province
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Fig. 5 Cluster of fish assemblages in the Yuanshui River
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Tab.2 Differences in species number, quantity, and weight of fish in Yuanshui River before and after the fishing ban

FEArYear i £ [X 35k Research area Pyfi%iSpecies % & (E) Quantity HEWeight (kg) “F15 & Average weight (g)
2022—2023 PF{tHuaihua 76 4145 844.81 203.82
i ##Changde 67 3022 1200.26 397.36
T 3% K FE Wuqiangxi Reservoir 80 4866 945.18 194.24
2010—2011 PF{tHuaihua 69 4036 126.32 31.30
i f#Changde 77 4646 173.60 37.37
H & /K i Wugiangxi Reservoir 66 4440 391.38 88.15
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Tab.3 Changes in major catch species, quantity, and weight in each river section before and after the fishing ban

TE : ] 2010—20114F ‘ ] 2022—20234F
River section FLES bt EE L Y& B BEL BRb Y&
Species N (%) W (%) Average weight (g) Species N (%) W (%) Average weight (g)
e R fif 32.86 16.87 16.07 % i 11.12 42.68 782.09
Huaihua HHim 1092 14.52 41.63 i 1.66  15.00 1836.44
fif 1.13 13.48 372.76 LX) 0.63 6.15 1999.90
AT IR A 5.92 11.78 62.33 AT IR A B 24.00 6.13 52.06
fif; 2.10 10.77 160.40 ¢ R 1.09 4.15 778.89
il 5.28 8.19 48.55 R o 0.60 3.23 1091.05
ey 0.79 435 171.32 il 6.97 3.19 93.37
i) 6.72 3.98 18.54 ISk i 1.35 2.56 386.41
PN 1.62 2.51 48.62 S ] 1.09 1.87 350.89
IS B 1.69 2.40 44.34 MEEFfA 116 1.57 275.96
SRR K b 0.68 24.39 3140.00 fif 1.52 32.05 4093.27
Wugiangxi Reservoir g 097 1126 102536 ETR 810  17.64 423.05
5 i fif] 2.79 9.98 315.12 LIS i) 8.51 9.26 211.50
fi 3.77 9.64 225.20 il 1.54 8.79 1107.16
S ] 123 8.63 620.78 fie 0.51 4.47 1691.47
FHR 5 7.64 7.12 82.10 L 454 2.44 104.24
& 30.49 6.63 19.16 ¢ R 0.70 2.40 666.46
Hfif 27.67 5.72 18.22 % i 2.55 1.59 120.95
TR 16.55 5.40 28.75 FLIRHEHIE 173 1.45 163.68
fif; 1.4 445 280.14 il 0.21 1.44 1357.65
it il 13.62 18.10 49.64 fie 2.08 17.78 3388.68
Changde fi 112 12.59 418.18 fi 9.00  17.03 751.71
gie k) 8.78 9.82 41.77 fifl 0.79 13.43 6719.54
fi; 2.17 9.43 162.65 il 1.32 6.66 2000.37
i 2.84 8.02 105.35 DS 2.32 3.75 643.73
U i) 0.59 5.65 355.84 A% i 2.18 3.69 671.36
5 i fif] 1.13 5.36 176.60 i R 2.51 3.46 547.15
i i) 5.83 4.85 31.06 FLRIERE  5.00 3.44 273.77
R fify 10.08 4.47 16.57 FH I ] 1.46 3.37 919.05
TREWIFES 1726 3.09 6.69 s 1.36 3.06 895.69
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FISH COMMUNITY STRUCTURE AND ITS HISTORICAL CHANGES IN THE
YUANSHUI RIVER OF MIDDLE REACHES OF THE YANGTZE RIVER DURING
EARLY PERIOD OF THE FISHING BAN

ZHANG Tang-Sil’z, LIU Liang—Guoz, LUO Cong-Qiangz, XIE Xiao® and SUN Yuan-Dong1

(1. Hunan University of Science and Technology, Xiangtan 411100, China; 2. Zoology Key Laboratory of Hunan Higher Education,
Hunan Engineering Research Center of Aquatic Organism Resources and Environmental Ecology, Hunan
University of Art and Science, Changde 415000, China)

Abstract: In order to understand the structural characteristics and its historical changes in the Yuanshui River, located
in middle reaches of the Yangtze River, during early period of the fishing ban, a fish resource survey was conducted at
7 sampling stations between 2022 and 2023 using traditional fishing gear. A total of 120 fish species were collected and
identified, which belonged to 9 orders, 19 families, and 69 genera. The largest group was Carpiformes, comprising 85
species (70.83%). At the family-level, the most abundant group included 73 species (60.83%). The dominant species
were Plagiognathops microlepis, Squalidus argentatus, Aristichthys nobilis, Sinibrama wui, and Cyprinus carpio. In
terms of ecological habits, resident species (53.33%), omnivorous (65.00%), and demersal fishes (43.33%) were
predominant. Fish diversity indices varied among sampling sites, with greater seasonal variation observed in spring and
summer compared to fall and winter. The community similarity and clustering analyses showed that the Yuanshui River
fish community could be divided into four groups. Except for Jingzhou and Hongjiang, which exhibited moderate simi-
larity, and the rest of the sites showed moderate dissimilarity. Compared with a previous fish survey in the ten years
before the fishing ban (2010—2011), the number of indigenous fish species in Yuanshui River increased by 15 species
at the beginning of the fishing ban, including the frequent appearance of rare and endemic species such as Ochetobius
elongatus, Onychostoma simum, Folifer brevifilis, and Decorus tungtin. In the fish community, the proportion of small-
sized fish decreased and the proportion of the medium- and large-sized fish, both in terms of number and weight,
increased. Additionally, the average weight of some common species showed a significant rise compared to pre-ban
levels. The results of this survey suggest that the effect of the ten-year fishing ban in Yuanshui River are becoming
apparent. However, there remains a gap when compared to fish resources from the 1970s and 1980s, and the impact of
hydroelectricity developments along the Yuanshui River and other human activities still exist. This study provides a
reference for the subsequent fishing ban, fish stocking and releasing programs, and fishery management efforts in
Yuanshui River and Yangtze River Basin.

Key words: Early stage of the ten-year fishing ban; Yuanshui River; Fish resources; Diversity index; Community struc-
ture



Appendix I  Species composition, ecological guilds, and distribution of fishes in the Yuanshui River

MR 1 GUkREeEMAAER. £BRB55H

YT Species H A H M Ecological guild  JZ HI CX LS YS YL CD 201020114
#37% H Acipenseriformes
i35} Acipenseridae
rh 4843 Acipenser sinensis D C De +
LV 3£} Polyodontidae
‘LWt Polyodon spaz‘hualaA DOL +
fife )% H Clupeiformes
fiit &l Engraulidae
FH AU Coilia brachygnathus RLOU + +
7% H Cypriniformes
fif £t Cyprinidae
Vi &8 Zacco platypus ROU
5 [0 44 Opsariichthys bidens RCU + +
fit¥ Ochetobius elongatus* RLCL +
& Elopichthys bambusa RLCU + + +
T Tinca tinca” SEOU +
¥t Ctenopharyngodon idellus RL C De + + + + + + + +
 fa Mylopharyngodon piceus RL C De + + + +
IRER 8 Squaliobarbus curriculus RLOU + + + +
UM B0 Culter alburnus SECU + + + +
1A IR Chanodichthys dabryi SECU + + + +
5 il Chanodichthys mongolicus SECU + + + +
PR 3L 8| Culter oxycephaloides’™ SECU n " + 4 +
2T 4E JF A Cultrichthys erythropterus SECU +
Ui Toxabramis swinhonis SEOU +
fig Parabramis pekinensis RLHL + +
H AR Sinibrama wui RHL + +
& Hemiculter leucisculus SEOU + +
K2 Hemiculter bleekeri SEOU + + +
3K (& Hemiculter tchangiﬁ SEOU +
i Megalobrama skolkovii SEHL + + +
13kt Megalobrama amblycephalaﬁ SEHL + + +
JE. i Megalobrama pellegrini* SEOL
B 77 & Pseudohemiculter dispar SEOU + + + + +
HF 5 W B Pseudohemiculterhainanensis SEOU
Bl Pseudolaubuca sinensis SEOU + + + + +
FWE It Pseudolaubuca engraulis SEOU +
Ll Pseudobrama simoni RLOU + + +
MW Xenocypris microlepis RLHL + + + + +
1 Rl Xenocypris davidi RLHL + + + +
R Xenocypris argentea RLHL + + + + +
Wl Distoechodon tumirostris RLOL +
i Aristichthys nobilis RLCU + + + +
i Hypophthalmichthys molitrix RLHU + +
&t Hemibarbus labeo R C De + + +
{Et8 Hemibarbus maculatus R CDe + +
4l ft1 Coreius heterodon™ RLOL + n 4 T
% #8# Pseudorasbora parva SEOL + + + + + +
et Sarcocheilichthys sinensis SEOL + +
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PRAESY Sarcocheilichthys nigripinnis SEOL + + +
VLGt Sarcocheilichthys kiangsiensis SEOL + + + +
/N Sarcocheilichthys Parvus SEOL +
KA /INEE Microphysogobio elongates RO De +
R4 Squalidus argentatus SEOL + + + + + + + +
RBUERT Squalidus woltemtorﬁ‘ﬁ’r ROL + o+ + +
¥eqt fa Abbottina rivularis SE O De + + + +
TR BEHE1E fa. Abbottina tungtingensis SE O De +
Wfif) Rhinogobio typus R O De + + +
g5 Saurogobio dabryi SE O De + o+ + + + + +
W JE g it Saurogobio gymnocheilus* R O De
41 R e i) Saurogobio gracilicaudatus* SE O De + + +
R AE85% 85 Rhodeus sinensis SEOU + + +
EAREEE; Rhodeus ocellatus SEOU + + +
KA 54 Rhodeus lighti SEOU +
Z @kl Acheilognathus polylepis SEOU +
KtgtiFAcheilognathus macropterus SEOU + + +
TeAili#Acheilognathus barbatulus™ SEOU +
ki Acheilognathus hypselonotusﬁ* SEOU + +
I~ #itfiAcheilognathus meridianus SEOU +
Wk Bg % Acheilognathus tonkinensis SEOU + +
NMY\iFEAcheilognathus chankaensis SEOU +
K nti#Acheilognathus barbatus SE O De + +
Ik JE % Acheilognathus omeiensis™ SEOU +
W77 8]k Gobiobotia meridionalis™ R C De + +
R B8 ) B8 Spinibarbus sinensis™ * RL O De +
Y BRI SESpinibarbus hollandi ROL +
HIEESpinibarbus caldwelli* ROL +
?:(:Jléle\llﬁﬁg@Acrossocheilusjishouensisﬁ SEOL + + + +
56 5 f Acrossocheilus hemispinus ROU + +
F 9 1. 0nychostoma simum™ ROL
i A H f.0nychostoma rarum’™ ROL +
/NOV A H . Onychostoma lini ROL +
e &h fa Folifer brev;‘ﬁlis* ROL + o+ +
AR Decorus tungtin* ROL
PR L 1 Rectoris luxiensis™ ™ R O De +
T & i % Bangana tungtingﬁ SE O De +
F 5t INPLEE Cirrhinus mrigalaA SE O De +
8 Cyprinuscarpio SE O De + o+ + + + + + +
%@ECyprinus carpiovar. specularisA SE O De + +
AT 28 Cyprinus carpio Songpu mirror” SE O De +
8 Cyprinus auratus SE O De + o+ o+ o+ o+ F + +
KEEEE Luciobarbus capitoA RLOL +
I 11 F} Catostomidae
W HE . Myxocyprinus asiaticus RLCL +
e R} Cobitidae

Vet Misgurnus anguillicaudatus SE O De + + + + + +
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KEEEJe &k Paramisgurnus dabryanus SE O De + +
HAEAEA] Cobitis sinensis SE O De + +
KIEIEH Cobitis macrosligma* SE O De +
2k Hf Al Nemacheilidae
KSR ik Schistura fasciolata RO De +
R Botiidac
S B8 Parabotia maculosa SE O De + +
1EBE RV Parabotia fasciata RO De + + +
& BV Parabotia banarescui SE O De + +
TBYLRIVS 8 Parabotia lijiangensis SE O De +
VI & 5| Y0 8 Parabotia sp. SE O De +
SRV Leptobotia taeniopsﬁ R O De + +
K5H# 8 Leptobotia elongata RL C De +
FEM SR Leptobotia guilinensis RO De + +
Jet# £l Balitoridae
SERFEZE O8] Vanmanenia pingchowensis RO De +
PESC R 22 6], Vanmanenia maculata RO De +
N F R fif Sinogastromyzon hsiashiensis” R O De +
i J% H Siluriformes
i1 Siluridae
B3 77 i Silurus meridionalis SECL +
5 Silurus asotus SECL
Bl 76} Clariidae
A7tk Clarias fuscus* SECL +
2%} Bagridae
¥ #i 4 Pseudobagrus fulvidraco SE O De + + + + + + +
BLIK 3% B 8 Pseudobagrus vachelli SE O De + + + o+ + + +
KA Fifl Pseudobagrus eupogon SE O De + +
e F i 4 Pseudobagrus nitidus SE O De + 0+ o+ o+ o+ +
VA% Pseudobagru crassirostris RO De
51 8% Pseudobagrus tenuis R O De + + +
VI B Pseudobagrus truncatus R O De +
55 R W% Pseudobagrus brevicaudatus R ODe +
KARIUEE Pseudobagrus gracilis R O De
AARIN L Pseudobagrus pratti R O De + + + +
5, 9530 8% Pseudobagrus ussuriensis R O De
H L &2 Pseudobagrus albomarginatusﬁ R O De +
KGR L Pseudobagrus adiposalis R O De
Mt Leiocassis crassilabris RO De + + + + + +
KWptifi Leiocassis longirostris* R O De + + + +
K& & Hemibagrus macropterus R O De + + + + + + + +
fifi &} Ictaluridae
B 5 SR Ml Ictalurus punctatusA SE O De + + +
i Sk ffi B} Amblycipitidae
Al Liobagrus marginatus* R O De +
& [CBLiobagrus styani™ R O De

Wk FlSisoridae
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rR ARGk Glyptothorax sinense R CDe +

i /A £ H Osmeriformes
A El Salangidae

KIIHTR . Neosalanx taihuensis ROU + +
%5 Wy (B4R . Hemisalanx brachyrostralis ROU +
W 4 H Beloniformes

fifFtHemiramph

[8] N5k Hyporamphus intermedius RLCU + + I "

£ 4 H Synbranchiformes
Hl 6k F Mastacembelidae

R 485 Sinobdella sinensis SE C De + + + +
£ fa %} Synbranchidae

T8 Monopterus albus SE C De +
#5y H Anabantiformes

fi&F}Channidae

Y68 Channa argus SE C De + + +
#2 J2 #fiF}Osphronemidae

5 & 3} 1 Macropodus chinensis™ SECU 4
R 5% 1 H Gobiiformes

IR 5% i Bl Gobiidae

G B B§UF p& 8 Mugilogobius myxodermus R CDe

F B WU jE 4 Rhinogobius giurinus RC De + + Lo+ o+ "
&R} Odontobutidae

R AV IS Odontobutis sinensis SE C De + + + o+ +
] )10 6% Odontobutis potamophilus SE C De + +

) 4 Hypseleotris swinhonis SE C De +
1% H Perciformes

figF}Serranidae

i [E /> 8585 Coreoperca whiteheadi SECU

fi§iSiniperca chuatsi SECU + + + + o+

I i Siniperca obscura™ SECU + +
KR8 Siniperca kneri SECU

P8 Siniperca scherzeri SECU

K &8 Siniperca roulei® RCU + o+

BI85 Siniperca loona SECU +

W B Siniperca undulata™ SECU +

Z 4 FPolyprionidae

b [E 1E 85 Lateolabrax maculatus DCU +
U f1 Rl Centrarchidae

% 8K BH £ Lepomis macrochirus”™ SE O De +

VE: (1) SE. WA 8 JE B (B S sl E/K); R MR AL (EH/K); RL. WAL D. R y; C. W& O. 22 &tk H & U.
EE; LA JE; De. JERAE; (2) e, IR T S Wl RG24 B AP AL SRRl

Notes: (1) SE. resident fish; R. rheophilic fish; RL. river-lake migratory; D. diadromous fish; C. carnivore; O. omnivore; H. herbivore;
U. upper; L. lower; De. Demersal; (2) ¥¢. Yangtze River endemic fish; %. Hunan provincial key protected fish; A. Exotic fish
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