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Tab.1 Fish species composition in the investigated river reach

Iy W% AR KTk 46

(S = ; SN
KA Ry Ry R A
i T fi: _
EY H 'iﬂ JI B 2 ik Hucho bleereri - —% CR
Salmonformes Salmonidae
H ek Euchiloglanis davidi + % A ° EN
i H okl Sisoridae i
e A ek E.kishinouyei + °
Siluriformes
fii 2} Siluridae K il Silurus meridionalis +
G Schizothorax prenanti + ° VU
HIORE M S.davidi + % A ° EN
K S. prenanti + ° CR
il Cyprinidae KR, Schizopygopsis chengi chengi + ° EN
BRI L S. malacanthus +
i Cyprinus carpio +
i) Carassius auratus +
i 72
’E.ﬁ./ H Jefif £} Balitoridae DR U YT I fifk Sinogastromyzon daduheensis +
Cyprinifomes
H7 I e Triplophysa stoliczkae +
R e S ofk T orientalis +
it 8 v A T.brevicauda +
#fF} Cobitidae 2 2. v JER Ak T.stenura +
JRZR AT i iR Ak T. markehenensis + °
5 PR it Claea dabryi + °
K A5 e ik Paramisgurnus dabryanus +

T+ REERIBRA ;- s ; CRSE EN WG VU 5 f& .

Note:+ denotes collected specimens; - denotes recorded species; CR, EN and VU denote critically endangered, endangered, and vulnerable species.
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A': Motor; B: Transduce; C: Propeller; D : Multiaperture rectifier;
E:Swimming chamber;F: Net.
Fig.1 Schematic diagram of the self-made

swimming test flume
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Fig.2 Correlation between velocity and transducer
frequency in the swimming chamber
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Tab.2 Absolute and relative critical swimming speed of the three tested fish species

£ KIR/C fRK:/em 2T I P K S /mes! AFGT I L3 K S /BL-s !
FAZE 14.03+1.35 22.01£5.17 1.09+0.35 4.89+0.93
HRG A 14.14+1.15 28.8442.57 1.45+0.24 5.00+0.48
1 R e SR A 14.10+1.28 9.92+1.15 0.91+0.13 9.30+1.56
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Fig.3 Relationship between absolute/relative critical swimming speed and body length

of the three tested fish species
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Tab.3 Absolute / relative burst swimming speed of the three tested fish species

i Ff KT A& /em 235 UK IE FE /mes! AESK I UK JE/BL-s !
FrRRE A 12.9+0.77 26.34+1.11 1.29+0.26 4.86+0.81
H ARG M 13.2+1.04 28.37+2.30 1.50+0.36 5.24+0.89
L R e SRk 13.0£1.07 9.66+1.07 1.06+0.12 11.11+1.8
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Fig.4 Relationship between absolute/ relative burst swimming speed and body length

of the three tested fish species
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Fig.5 Relationship between cumulative fatigue
rate and velocity in critical swimming
speed test and burst swimming speed test
of the three tested fish species
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al, 1983) , LAl , 3 i S0 £ 11 248 X6F 1l Fit Uit ik 3 52 LA
T 245 5558 5% 33 Uit ik TP 457 I A K 3 R 16 K i —
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Tab.4 Comparison of swimming performance of Schizothorax, Cobitidae and Cyprinidae species

12 KiC i Ke/em ATl 7 thk/om

ESERUIRIN

BOE R /ms HfEms 2o
SREY % il % dy o AL ></f£’
BTGRP L 11.31+0.5 15.58+3.4 0.896+0.177 15.21+£3.3 1.255+0.1 FHA
S.malacanthus 2022
N RE Hou et al,
+ -+ + + +
U8 55 R S oconnori 16.00+1.0 27.00+4.0 0.95+0.09 30.90+3.9 1.53+0.24 2018
Schizothoracinae K- 22 245 1 TN
zothoract kf*‘zﬂg ) 15.67 1.4 17.86+4.5 0.81+0.20 150:394 1498026 KM
S.dolichonema 2020
20 5 41 25 il s
ek ﬂgf 12.3~15.6 20.13+£3.9 1.17£12.3 19.71+4.0 2.14£3.9 FEHE
S.irregularis 2018
ANt
+ -+ +
o) Pvariegatus 18.87+1.9 10.05 0.98+0.12 9.1 1.16+0.15 EEp
Cobitidae K- B = e 2020
' .kgﬁj?ﬁﬂ . 17.38+1.4 10.95 0.95+0.23 10.25 1.16£0.21
Triplophysa tenuis
=l
. . . 29.12z~31.8 26.30+1.5 0.94+0.10 - 1.16£0.11
Cyprinus multitaeniata
3 s ﬁ
. .{ﬁﬁéﬂé/ﬁ . 29.1~31.8 10.20+0.8 0.76+0.13 - 1.02+0.15
Sinibrama melrosei
i Sy A 7 A5 A
"W‘.ﬂ . i ) 29.1~31.8 4.80+0.2 0.78+0.12 - 0.92+0.12  %%#a%%,2021
Cyprininae Sinibrama melrosei
S i
E!ZIKfX'HH . 29.1~31.8 22.00+2.5 0.60+0.05 - 0.75+0.12
Anguilla japonica
TRLAR 29.1~31.8 16.1040.7 0.85+0.15 - 1.1120.18
Hainania serrata
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Fig.6 Correlations of the absolute critical (a) and the absolute burst (b) swimming speed with body

length for species of Schizothorax, Cobitidae and Cyprinidae species
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e .25, i H A 826 (Anguilla japonica) , I RE
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3.3 EEIEERIRIEIZITEIY
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ANKE IR 5] AN R 1 R X 2 s 2N
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(2 sk £ T it AT 350 R0« £ 2 i gk Nt £
W N 5 338 3 i 0 A, FLRE A AR T
BRI , 15 W 2 2 E i, R g wod ik
R ESZ N S M TS AV N e JTAY e 8 = R N e a3 1
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Measurement and Application of Swimming Capability for Three Typical
Fish Species of the Upper Dadu River

ZHANG Dong-ya', HE Chun-shan? QI Guo-xin?® LI Yang-xi*, HOU Yi-qun®, TAO Jiang-ping*

(1. Beijing Survey, Planning, Design and Research Institute of China Power Construction Group,
Beijing 100024, P. R. China;
2. China Seventh Engineering Bureau of Water Resources and Hydropower Co.,
Ltd. Chengdu 610000, P. R. China;
3. Power China Kunming Engineering Co., Ltd., Kunming 650051, P. R. China;
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Abstract: In this study, we investigated the swimming performance of three fish species typical of Dadu
River and recommended flow velocity criteria for fish passages designed to target the species. Our aim
was to provide data to support fish passage design for the upper Dadu River. Triplophysa brevicauda,
Schizothorax prenanti and Schizothorax davidi were selected for study, and the three test species were col-
lected in the Jinchuan-Danba section of Dadu River in August 2020, with respective average body lengths
of 14.5-31.5, 23.6—35.5 and 7.5—12.8 cm. After acclimation for 3—5 days, 10 healthy fish of each species
were selected for critical and burst speed swimming tests conducted in a self-made Brett-type swimming
flume using the stepped velocity test protocol. Results show: (1) The body length, absolute and relative
critical swimming speed of the three species were (9.92+1.15) cm, (0.91£0.13) m/s and (9.30£1.56) BL/s
for T. brevicauda; (22.01+5.17) cm, (1.0940.35 ) m/s and (4.89+0.93) BL/s for S. prenanti; (28.84+2.57)
cm, (1.4540.25) m/s and (5.00+0.48) BL/s for S. davidi. The absolute critical swimming speed of the two
Schizothorax species were positively correlated with body length, but the relative critical swimming
speeds were not and there was no significant correlations between absolute and relative critical swimming
speed and body length of 7. brevicauda (P>0.05). (2) The body length, absolute and relative burst swim-
ming speed of the three species were as follows: (9.66+1.07) cm, (1.06+0.12 ) m/s and (11.11£1.80) BL/s
for T brevicauda; (26.34+1.11) cm, (1.29+£0.26 ) m/s and (4.86+0.81) for S. prenanti; (28.37£2.30) cm,
(1.50+0.36) m/s and (5.24+0.89) BL/s for S. davidi. The absolute and relative burst swimming speeds of
the two Schizothorax species were positively correlated with body length, but the same correlations were
not significant for 7. brevicauda (P>0.05). (3) The Kaplan-Meier (K-M) curves show that the critical
and burst swimming speeds of target fish at a 90% cumulative fatigue rate were 0.81 and 0.96 m/s,
respectively. Thus, if the target fish species are 7. brevicauda, S. prenanti and S. davidi, we recommend
an entrance flow velocity of 0.81—0.96 m/s, a fish passage velocity not less than 0.1 m/s, and a rest area
flow velocity of 0.1-0.81 m/s.

Key words: Triplophysa brevicauda; Schizothorax prenanti; Schizothorax davidi; critical swimming

speed; burst swimming speed; swimming ability; fish passage



