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Fig. 1

Distribution of planned cascade dams in the upper Yangtze River basin
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Fig. 2 Hydropower dams in the tributaries of the upper Yangtze River and habitats downstream of dams
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a. Luogu Dam on Xixi River, Sichuan; b. Downstream of Luogu Dam on Xixi River, Sichuan; c. Jiangbian Reach of Longchuan River,

Yunnan. Photos were taken on April, 2019
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Fig. 3 Historical changes of the capture number for Hucho bleekeri in the Dadu River Basin (Data from reference [57])
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Fig. 4 Temporal variation in the relative abundance of Coreius
heterokon and Coreius guichenoti in Wanzhou reach of the Three
Gorges Reservoir (Data from reference [54], [59] and [60])
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Fig. 5 Changes of the fish composition before and after the
completion of Ertan Reservoir in the Yalong River (Data from
reference [61])
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Other fish species included Acipenser sinensis, Brachymystax lenok tsinlingensis, Hucho bleekeri, Elopichthys bambusa, Anabarilius liui
liui, Megalobrama Pellegrini, Hemibarbus labeo, Sinocyclocheilus grahami, Anabarilius polylepis, Onychostoma angustistomata,
Triplophysa venusta, Gymnodiptychus pachycheilus, Schizothorax graham, Schizothorax parvus, Schizothorax heterochilus, Schizothorax
cryptolepis, Schizopygopsis baoxingensis, Gymnocypris potanini firmispinatus, Silurus asotus, Leiocassis longibarbus, Liobagrus
marginatus, Liobagrus nigricauda, Glyptothorax sinensis, Euchiloglanis kishinouyei, Mylopharyngodon piceus, Ctenopharyngodon idellus,
Hypophthalmichthys molitrix, Aristichthys nobilis, Cyprinus carpio, et al.
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CURRENT STATUS AND CONSERVATION PLANNING OF FISH
BIODIVERSITY IN THE UPPER YANGTZE RIVER BASIN IN
THE CONTEXT OF HYDROPOWER DEVELOPMENT

LIN Peng-Cheng', WANG Chun-Ling', LIU Fei', LIU Meng’, LIU Huan-Zhang', WANG Xiao-Ming’,
YU Jiang’ and ZHU Xin’

(1. The Key Laboratory of Aquatic Biodiversity and Conservation of Chinese Acaelerny of Sciences, Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan 430072, China; 2. Powerchina Chengdu Engineering Corporation Limited,
Chengdu 610072, China; 3. China Three Gorges Projects Development Co., Ltd, Chengdu 610041, China)

Abstract: Nearly 90% of the hydropower resources in the Yangtze River basin are concentrated in the upper reaches of
the Yangtze River. The cascaded hydropower dams and river channelization have caused habitat fragmentation and loss
of fish diversity, which has aggravated the contradictions between hydropower development and environmental protec-
tion. This paper collected data on aquatic reserves (i.e. natural reserves and aquatic germplasm resources conservation
zones) and cascade dams in the upper reaches of the Yangtze River, and vectorized the data in ArcGIS. Taking into ac-
count the diversity, richness and distribution of fish, we analyzed the changes in fish resources and the problems in the
construction and management of the upper reaches of the Yangtze River. Therefore, several strategies have been pro-
posed to reduce the conflicts between hydropower development and aquatic ecosystem protection, including conduct-
ing reserve census, evaluating management effectiveness of the protected areas for spatial optimization of the reserve
networks, implementing the ecological restoration of essential fish habitats, implementing the rescue action plan for the
upper Yangtze endangered endemic fish, establishing an efficient ecological compensation mechanism, and strengthe-
ning scientific monitoring and related research. These recommendations will provide a scientific basis for the coordi-
nated development of hydropower exploitation and river ecological protection in the upper Yangtze River.

Key words: The upper Yangtze River basin; Rare and endemic fish; Spatial analysis; Conservation gap; Ecological
restoration
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Appendix  List of threatened fish species in the upper Yangtze River basin
N R X FRER
ERGRY AR . SR
F5 . . o YR National Provincial H Eé.lé ALY
HH 3 4 Name 24 Scientific name . % 3tRedlist of  Protected
No. Endemic fish protected protected AR .
species species biodiversity species of
P P NNRREF
1 kR Acipenser dabryanus Duméril 2 I CR +
2 HAEtd Acipenser sinensis Gray I CR
3 At Psephurus gladius (Martens) I CR +
4 AR Zacco chengdui Kimura & Y EN
5 A i 6 Gobiocypris rarus Ye et Fu & Y EN
- Luciobrama macrocephalus
ﬁf\ P
6 & (Lacepede) Y R "
7 Ochetobius elongatus (Kner) Y CR +
g ik Elopichthys bambusa LC +
9 PiEHMA Anabarilius liui liui (Chang) & Y EX +
10 G a zéﬁcilbarzlms brevianalis Zhou & 2 VU +
11 IREgAfa Anabarilius qionghaiensis Chen & Y EN
12 @AM Anabarilius polylepis (Regan) & EW
13 HRAfm Anabarilius alburnops (Regan) & Y EN
14 KAk ]Zl/llfég:globmma elongata Huang et 7 v CR +
15 =il Xenocypris yunnanensis Nichols & EN +
16 J7 KAl Xenocypris fangi Tchang & VU +
” Belligobio pengxianensis Lo, Yao
AN 4 peng. s =)
17 @Bl ot Chen & Y EN
- . Coreius guichenoti (Sauyage et o
Q 1 g yag
18 [ 4 £ Dabry) 7E CR
o Rhinogobio ventralis (Sauvage et o
&Y 8 g
19 K AEmyhn Dabry) & EN
20 MRk I i Xenophysogobio nudicorpa 7 LC n
(Huang et Zhang)
Acheilognathus elongatus
L g g =)
21 K EE (Regan) & EN
22 Percocypris pingi pingi (Tchang) = Y VU +
. N Sinocyclocheilus grahami
VR 4 2 £ 24 4 =
23 AR arahami (Regan) & II EN
Onychostoma angustistomata
I 1 Ly g H
24 PUNEF#A (Fang) & EN
25 REHHfM Onychostoma daduensis Ding 2 Y EN +
= Onychostoma brevis (Wu et =
1 4
26 fEHAFM Chen) P EN
27 HHAIAH M Onychostoma barbata (Lin) EN
28 MHEHFM Onychostoma rarum (Lin) EN
29 KB Schtzotho;jax dolichonema ) v VU n
Herzenstein
30 4HEERJEMH Schizothorax chongi (Fang) 2 Y EN +
31 EHAEH Schizothorax grahami (Regan) 2 EN +
32 HEMOEMM  Schizothorax davidi (Sauvage) Y EN +
33 KaigH Schizothorax longibarbus (Fang) 2 CR
34 PHRJEMH Schizothorax parvus Tsao 2 EN
35 EEZEE Schizothorax labrosus Wang, ! EN
Zhang et Gao
N Schizothorax ninglangensis
St 2 ey grang H
36 TrHAEE Wang, Zhang et Zhuang = EN
37 /NORNEH Schizothorax microstomus Huang & EN
38 REBANGH Schizothorax griseus Pellegrin EN
39 Hfa gt Ptycho{)arbus. chungtienensis 7 EN
chungtienensis (Tsao)
e Gymnocypris potanini potanini
3 fl Y Ypris p P =]
40 R PREE Herzenstein = EN
41 KR Schizopygopsis malacanthus 7 EN

Chengi (Fang)
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SR
- s e . EO =S
HEL Y 1 . R
F5 . . o [ i ol National Provincial FRAELLE, P GRY
H1 3L 4 Name 2% 4 Scientific name e % FRedlistof  Protected
No Endemic fish protected protected biodiversi o5 of
species species 1odiversity ;II)ISICI;E}:{SEOF
4 EEEBFM _Z'tc}{figpygopsis kialingensis Tsao ! v VU
43 L EMm Herzenstei(tia microcephalus EN
(Herzenstein)
44 A5 Procypris rabaudi (Tchang) = Y VU +
45 /i Cyprinus micristius micristius B CR
Regan
46 foEEf Cyprinus carpio chilia Wu et al. EN
47  IBigh Cyprinus qionghaiensis Liu & Y CR
48 iR Myxocyprinus asiaticus (Bleeker) I CR +
49 KR Leptobotia elongata (Bleeker) & Y VU +
S0 /MR AR éeeptobotia microphthalma Fu et 7 v VU .
51 20T Leptobotia rubrilabris (Dabry) & Y VU +
52 MAICESK  Beaufortia liui Chang & NT +
53 I R fifK Hemimyzon yaotanensis (Fang) & Y EN +
Ul Jinshaia sinensis (Sauvage et 5
sy
54 rhAEg VbR Dabry) & LC +
55 P I gfnoggastromyzon szechuanensis H LC +
S6  UJE S T Metahomaloptera omeiensis DD N
Chang
57 KAiEmm Pelteobagrus eupogon VU N
(Boulenger)
58 Kt Leiocassis longibarbus Cui = CR +
59 R Pseudobagrus medianalis 7 CR N
(Regan)
60  ELHAEL Silurus mento Regan e CR
61 EZfn Liobagrus marginatus (Bleeker) EN +
62 4 IKfi Liobagrus kingi Tchang e EN +
63 ek Eychiloglanis kishinouyei B EN +
Kimura
64 HACHE Euchiloglanis davidi (Sauvage) = Y EN +
65 itk Par?uchiloglanis sinensis (Hora 2 v EN n
et Silas)
o Pareuchiloglanis anteanalis
B4 g =]
66  HIE Fang, Xu et Cui P NT
67 U1k queuchiloglanis sichuanensis 2 v NT
Ding, Fuet Ye
Pareuchiloglanis robusta Din,
) 1) 8! 2, =)
68 H:AAdk Fu et Ye P NT
69 ZURYNEEEE  Brachymystax lenok tsinlingensis Il EN
70 JIUBRE S Hucho bleekeri Kimura Il CR
1 L Siniperca undulata Fang et NT
Chong
72 Hik Oryzias latipes LC +
73 VU)NWIER & Rhinogobius szechuanensis (Liu) 2 Y EN +
74 RRERVIEF Rhinogobius chengtuensis ) v EN

(Chang)

7 @K H44Extinct, EX; B4 K4iExtinct in the wild, EW; X1 K#iRegional extinct, RE; % f&Critically endangered, CR; ¥if&
Endangered, EN. % f&Vulnerable, VU; T f&Near threatened, NT; & f&Least concern, LC; ${##t = Data deficient, DD; @E K 2 H A &
PIX R KT RIF Mt A 2 E K 3 SRR X National native reserve for the rare and endemic fishes in the Upper Yangtze River,
NNRREF



