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Tab. 1 Experimental individual specifications

(i3S S (L3
s Body length (cm) Total length (cm) Body weight (g)
Species Y ¥IE i Sl ¥ [ Sl
Range Mean Range Mean Range Mean
IAREE
O. stewartii 4.5—6.0 5.4 55—7.2 6.4 1.2—23 1.7
PR IE A
S waltoni 7.3—9.2 8.3 8.9—11.0 9.9 6.5—12.4 9.2
R R LA
S. younghusbandi 5.1—7.1 5.7 6.3—7.8 6.8 1.8—2.3 2.0
E g
S. macropogon 29—35 3.1 3.6—4.4 3.9 0.4—0.7 0.5
=B i A
FERES 83—10.5 9.2 9.7—12.5 1.1 8.7—15.4 11.8
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Tab. 2 Rheotaxis velocities of five Schizothorax fishes

LiES PRACTE 20500 % R T FHME MHWHME FHE
Species Body length (cm) UZ 4 (cm/s) Mean+£SD (cm/s) Uj,q (BL/s) Mean+SD (BL/s)
N
ARG
O. stewartii 53—6.0 2.0—-3.1 2.8+0.45 0.3—0.6 0.5+0.11
o 1Kl
S waltoni 7.3—9.2 6.0—7.0 6.5+0.46 0.7—1.0 0.8+0.12
WAL L
S younghusbandi 5.1—7.1 2.0—-3.0 2.6+0.42 0.4—0.6 0.4+0.09
A X .
S macropogon 29—33 2.0—3.0 2.340.44 0.6—0.9 0.8+0.11
SR RE 0
S. oconnori 8.4—10.5 6.0—7.0 6.7+£0.42 0.6—0.8 0.7+0.08
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Fig.2 Relationship of absolute/relative swimming speeds to body length in five Schizothorax species
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Tab.3 Critical swimming

speeds of five Schizothorax species

LiES 1IN 2555 s S K I FH1E FE K I S vk i FH1E
Species Body length (cm) Ui, (cm/s) Mean£SD (cm/s) UL, (BL/s) Mean+SD (BL/s)
71N
SRR
D, stowartii 4662 524602 56.0+3.10 93117 10.4+1.11
R A
S waltont 73—92 52.9—61.8 57.743.59 6.4—738 6.9+0.61
E A Sy
S, younghusbandi 5171 57.6—62.9 60.6+2.36 8.3—12.1 10.1£1.65
SRS R
S, macropogon 2932 26.1—33.4 31.142.99 82115 10.1£1.20
FhNE
S oconnori 84—10.5 52.5—64.5 60.8+4.85 5.9—6.7 6.3+0.32
F4 IMHHEENFELIEGRE
Tab. 4 Burst swimming speeds of five Schizothorax species
LiES IINIS 2655 % R UK IR FHIME A 2 R U K FH1E
Species Body Length (cm) Up 1 (cm/s) Mean£SD (cm/s) Uf e (BL/S) Mean+SD (BL/s)
71N
SRR
D, storartii 4556 46.8—64.4 54.246.78 103—11.5 10.9+0.52
W RNE
S waltont 7.7—8.3 84.2-91.6 88.1+3.35 10.4—11.9 11.0+0.67
E A =AY
S, younghusbandi 53—6.1 80.3—85.5 83.042.29 13.8—153 14.6+0.63
SRE LY K]
S, macropogon 2935 35.546.4 39.7+4.66 10.8—13.3 12.240.91
S ANE
S oconnori 83—93 78.6—94.8 85.046.69 8.5—10.9 9.7+0.87
x5 AMEBEEMNU,g Ugien Upue SEKERE DR
Tab. 5 Correlation analysis of Uy, Uy, and Uy With body length in five Schizothorax species
PLiEN
Species U2, & BL U, &BL Ut &BL U &BL U, &BL U, &BL
7N ﬁ@g ﬁld: irnd: grit: zril: gurst: lr)urst:
g P~ —147B1410.99  —036BL+2.46  147BL+47.96 —1.68BL+19.55  14.30BL—17.06 0.63BL+7.75
. Stewarti
R'=0.77; P<0.05 R'=0.77; P<0.05 R'=0.08; P>0.05 R’=0.76; P>0.05 R’=0.90; P<0.05 R'=0.30; P>0.05
UR = T U2 = - Ud = r
> J ind d i bus b
?T‘F%Hg@ ~0.55B1+10.95  —0.15BL+2.00  1.95BI44135  -0.62BL.+12.09 —1030BL+170.52 —2.70BI.+32.64
. waltitonit
R'=0.83; P<0.05 R’=0.83; P<0.05 R’=0.18; P>0.05 R'=0.62;P>0.05 R’=0.47; P>0.05 R’=0.80; P>0.05
*‘—ﬁ ‘%EU):' ﬁ ﬁld: irnd: Ugrit: Ugril: Ugurst: Ul;urst:
LRI 0 96BI+1.00 —0.05BL+0.74  —1.05BL+67.02 —1.86BL+21.50  5.64BL+50.82  —1.64BL+23.98
S. younghusbandi N ) ) 5 ) )
R'=0.26; P>0.05 R'=021;P>0.05 R=0.15;P>0.05 R’=0.95;P<0.05 R=0.85;P<0.05 R'=0.95; P<0.05
w3 nd= ind= it it burst = burst =
E/ﬁ%ﬂgﬁ 1.50B1-2.25 0.13B14037  —10.56B1.+63.64 —6.71BL+30.79  14.80BI-8.28 0.72B1:49.91
. macropogon
Pos R'=0.49; P>0.05 R'=0.05; P>0.05 R'=0.21;P>0.05 R’=0.53; P>0.05 R=0.58;P>0.05 R'=0.04; P>0.05
Ud = T U2 = o= Ud = g S
EL 1z ind d cri bus b
T f:ffrﬁf ~0.11BL47.77  —0.07BL+137  5.09BI 41147  —0.14B147.64 —2.59BI107.71  —1.25B1.+20.72

R'=0.04; P>0.05 R*=0.43; P>0.05

R'=0.68; P>0.05

R'=0.12; P>0.05 R'=0.02; P>0.05 R'=0.27; P>0.05
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RESEARCH ON THE SWIMMING PERFORMANCE OF JUVENILE
SCHIZOTHORAX FISH IN THE YARLUNG
ZANGBO RIVER BASIN

CHEN Jun"?, YU Li-Xiong’, WANG Min”*, HUANG Cui’, LIU Ming-Dian’, ZHU Feng-Yue’ and DUAN Xin-Bin’

(1. College of Fisheries of Huazhong Agricultural University, Wuhan 430070, China; 2. National Agricultural Science Observing
and Experimental Station of Chongqing; Yangtze River Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Wuhan 430223, China; 3. Key Laboratory of Freshwater Fish Reproduction and Development,

Ministry of Education, School of Life Science, Southwest University, Chongqing 400715, China)

Abstract: The design of fish passage facilities in hydropower projects primarily relies on the swimming ability parame-
ters of target fish species. This study investigated interspecific differences in the individual swimming capacities of
juvenile fish from five Schizothorax species in the Yarlung Zangbo River basin, aiming to provide a scientific basis for
fishway design and ecological conservation. The subjects comprised juveniles of five species: Schizothorax oconnori, S.
macropogon, S. waltoni, Schizopygopsis younghusbandi, and Oxygymnocypris stewartii. The mean body lengths of
experimental fish were (9.2+0.8), (3.120.1), (8.3+0.8), (5.8+0.9), and (5.4+0.6) cm, respectively. Using an incremental
velocity test, the induced flow velocity (U,,q), critical swimming speed (U;), and burst swimming speed (Uy,.;) of the
five species were measured. Results revealed that the mean U}, varied between 2.3 and 6.7 cm/s, while the mean U ,
varied between 0.4 and 0.8 BL/s. The mean U?

crit
6.3 to 10.4 BL/s. The mean U}, . varied between 39.7 and 88.1 cm/s, with the mean relative U,

varied between 31.1 and 60.8 cm/s, and the mean U, ranged from

varied between 9.7

T
burst

and 14.6 BL/s. One-way ANOVA and bivariate correlation analysis (body length & swimming capacity metrics)
demonstrated significant differences were observed in the swimming performance among the five studied Schizotho-
racinae fish species at juvenile stages. Schizothorax oconnori and Schizothorax waltoni exhibited higher response flow
velocities, whereas Oxygymnocypris stewartii and Schizopygopsis younghusbandi demonstrated advantages in burst
swimming speed. This difference is primarily reflected in their adaptation strategies to torrential and slow-flow habitats.
Within the body length range studied, body size was found to influence certain performance metrics. The results
provide crucial data support for understanding the swimming capabilities of Schizothoracine fish and for the design
effective fishways in the Yarlung Zangbo River basin, revealing interspecific differences in individual swimming
performance and offering to scientifically informed ecological conservation.

Key words: Yarlung Zangbo River; Schizothorax spp.; Swimming capacity; Fish passage facilities
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