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Abstract: The fish collection and transportation system were first implemented in China in the early 21st century at several high-head
hydropower stations as an emerging solution to address fish passage challenges in high dams. Nevertheless, the extant literature on the
effectiveness of this approach is inconclusive. The Wudongde Hydropower Station, Jinsha River, initiated a pioneering initiative in the
form of a tailrace outlet fish collection scheme, meticulously constructing a comprehensive fish collection and transportation system to
facilitate fish migration. This study utilised the Diversity Index, the Index of Relative Importance, the Fish Autecology Matrix, and Ward
Clustering to analyse the characteristics of fish collected from the Wudongde fish collection and transportation system from 2021 to 2023.
The results were cross-validated with environmental impact assessment and design requirements in order to provide a preliminary
evaluation of the system's efficacy. During the period 20212023, the Wudongde fish collection and transportation system amassed a total
of 95281 individuals from 52 distinct fish species. The statistical analyses yielded the following findings: (1) The collection of all 10 main
and secondary fish passing objects was successful, with Percocypris pingi exhibiting the largest average size. (2) The collected specimens
of Coreius guichenoti, Rhinogobio ventralis, Jinshaia sinensis, Leptobotia elongata, and Schizothoracinae fishes were primarily 4-year-
old, 3-year-old, 6-year-old, 4-year-old, and 4-year-old, respectively. (3) the indices of fish diversity indicated moderate overall diversity
and a relatively simple community structure. (4) The dominant species included Hemiculter leucisculus, Botia superciliaris, and
Pseudogyrinocheilus procheilus, collectively accounting for 87.3% of the total catch. At the species level, sticky and demersal eggs were
predominant. (5). The lotic type species dominated, but the lentic type also comprised a notable proportion. (6) Ward's clustering method
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revealed significant seasonal variations, with July and August exhibiting distinct clusters due to the high collection volumes observed
during these months. Conversely, other months were grouped into a separate cluster. The Wudongde fish collection and transportation
system facilitated migration for the majority of fish species in the river section, with no size-selective bias observed. Preliminary
assessment suggests that the majority of the main and secondary fish passing objects collected are potential breeding populations that have
reached the age of first sexual maturity. In comparison with the stipulated breeding time that was outlined during the environmental impact
assessment and design stage, the collection month of certain fish specimens has been postponed or advanced. The alteration in fish
composition is largely consistent with the predictions made during the design stage. A comparison of the Wudongde fish collection and
transportation system with analogous fish passage facilities reveals its superior efficacy. This is attributable to the utilisation of a turbine
tailwater for fish attraction, which serves to effectively mitigate the barrier effects of the hydropower station. Subsequent endeavours must
focus on optimising system operations, enhancing monitoring, and conducting scientific evaluations to ascertain the effectiveness of these
measures. This will facilitate the restoration of connectivity in the lower Jinsha River.

Keywords: Fish passage facilities; Wudongde Hydropower Station; Fish collection and transportation system; Fish collection
effectiveness; Fish diversity
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Fig.1 Wudongde hydropower Station and fish collection and transportation system
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Tab.1 Target fish species in the fish collection and transport system of Wudongde Hydropower Station
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Fig.2 Monthly difference in the number of individuals and species with collected fish
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Fig.3 Monthly difference in the number of main and secondary fish passing objects
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Tab.2 Collection numbers of different target fish species
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Fig.4 Individual size difference of main and secondary fish passing objects
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Table 3 The index of relative importance of the collected fish
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Appended Tab.I Fish autecology matrix

Fh species E1 E2 E3

4 & Coreius guichenoti

K A&V Rhinogobio ventralis

F 24 Schizothorax prenanti

Yl Z4pE 1 Schizothorax chongi
R4 E M Schizothorax wangchiachii
ELWIZ4 i Schizothorax grahami
K224 Schizothorax dolichonema
K3 Leptobotia elongata

&b EE Percocypris pingi

T4 yb Jinshaia sinensis

#£4% Bangana rendahli

# Ak Euchiloglanis kishinouyei

fit Hypophthalmichthys molitrix

[E ¥ Rhinogobio cylindricus

fifl Cyprinus carpio

fill Carassius auratus

@ v Xenophysogobio boulengeri
s ybifl Botia superciliaris

548 Procypris rabaudi

BRisaskth Garra imberba

[ E U Pseudobagrus emarginatus
&k Liobagrus marginatoides

T4 B Sinogastromyzon sichangensis
DY )14 8 Sinogastromyzon szechuanensis
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e ff) Saurogobio dabryi

FU3LAf Lepturichthys fimbriata
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41 B8 Homatula variegatus
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£ Hemiculter leucisculus
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= Fi#Lff Discogobio yunnanensis
T #ifa Pelteobagrus fulvidraco

4 |1 Onychostoma sima
T-F2 W 1. Rhinogobius giurinus
fi# Avristichthys nobilis

#f1 Neosalanx tangkahkeii
55532 Pseudobagrus ussuriensis
FH A€Mk Euchiloglanis davidi
FMEEA Culter alburnus

FgJ7 K 04k Silurus meridionalis

H O 44 Opsariichthys bidens
wkE% Rhodeus ocellatus
FHZRZAf - Gnathopogon imberbis
K HE5 Micropterus salmoides

Hiffi Ctenopharyngodon idella
¥4t Abbottina rivularis

B4 HH Leptobotia zebra

fHE#EE Pseudobagrus brevicaudatus
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21 JS7f Leptobotia rubrilabris 0 1 0

1
1
1
1
0
1
1
1
1
1
1
0
1
1
1
0
1
0
1
0
Ri 052 031 017 071 029 029 07

1 0
0 0
1 0
0 1
0 0
0 0
0 1
1 0
0 0
0 0
F Mt Pseudorashora parva 0 0
1 0
0 0
1 0
0 0
0 0
0 0
1 0
0 1
1 0
5 A

1

I ELZURMY, E2.28%, E3J &M, E4sEfEAY, ESFIEEEDER, E6JFURIEDN, E7RGUTON.
Note: E1.Lotic type, E2.Lentic type, E3.Eurytopic type, E4.Settlement, E5.Simimmigrate, E6.Drafting eggs,
E7.Sticky and demersal eggs.



