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Fig. 1 Geographic location map of the typical habitat of Gymnocypris przewalskii
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Tab. 1 Habitat substrate type
NT S 3] I
Hiﬁgli?i%iﬁm%er Seﬁ??r‘?r/l/l;:n t é%aﬁ\il SmalEIPa/gldgrﬂn€dium Sjlrcn{(;%o% tzf:pgfhﬁgen z)iﬁ)%s B@Eﬂiﬁﬁﬂﬁﬂﬁﬁi
pebbles and large stones pebbles and large stones

1 v N W
2 W W
3 Y W v
4 W
5 v W
6 v W
7 W W
8 W v
9 Y v W
10 v v v
11 v W
12 W v
13 v W
14 W W v
15 Y W v
16 W
17 v W v

Tz PRI R R & A

Note: “V\” represents a high proportion; “\” represents a low proportion
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Fig. 2 Schematic of the test device
a. RIS 2E BRI b. 50k B TR AL

a. schematic diagram of the test device; b. top view of the top of the test device

F2 HEBERNHEXEH
Tab.2 Relevant parameters of test fish
EE PEA KL W &K K [ Fatngss

Working condition Sample size Natural weight (g) Full length (cm) Body length (cm) (100 g/cm’)

S AN A 12 117.1£28.0 26.8+1.6 22.9+1.4 0.60+0.07

T AA 12 109.1£46.2 25.8+2.6 222423 0.61+0.09

Q:4=0:6 18 108.3+30.1 25.3£1.9 22.3+2.1 0.65+0.04

Q:d=1:5 18 104.3+44.0 25.5+3.4 21.5£2.0 0.61+0.09

Q:d=2:4 18 109.4+44.7 25.3+2.0 22.0+2.1 0.66+0.24

Q:4=33 18 99.6+22.8 25.4+1.9 21.7+1.7 0.60+0.06

Q:d=4:2 18 80.3£23.6 23.6+2.2 20.2+2.1 0.59+0.03

P:3=6:0 18 101.1£16.7 26.1%1.6 22.4+1.6 0.57+0.03

T R = (g)/ 4 K (em)T Q1 3R 6 R M A % B

Note: Fat fullness= wet weight (g)/ full length of } (cm); @& indicates the number of males and females in tails
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10000

8000
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=
o a
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0 -

10000
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4000 -
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(& Il

e L [ )

Male fish visit time (s/2h)

S

Substrate type

Vel 3 AN [ 30 7 Vel AR AN [ R P 7 1 B )
Fig. 3 Visit duration of different substrates of Gymnocypris prze-
walskii of different genders

NG FBEA A R R 72 78 B 2 K (2 P<0.05)

Different lower case letters indicate a significant level (*P<0.05)
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T H AR A (P<0.05; ] 3).
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Fig. 4 Preference index of male and female individuals for different substrate types of Gymnocypris przewalskii
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Fig. 5 Distribution of visit time of male and female populations in
Qinghai Lake under different substrate types
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Fig. 6 Schematic diagram of behavioral selection on different substrates by male and female groups of Qinghai Lake naked carp (red-9,

black-3)
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DIFFERENCES IN HABITAT SUBSTRATE PREFERENCES BETWEEN MALE
AND FEMALE INDIVIDUALS AND GROUPS OF GYMNOCYPRIS PRZEWAL-
SKII DURING THEIR BREEDING AND MIGRATION PERIOD

SHI Xiao-Tao"”, LU Jian-Yu"”, KE Sen-Fan"’, LI Dong-Qing ">, JI Huai-Yao’, JIAO Yi-Lin', WANG Yuan-Yang"’,
QI Hong-FangS, GAO Sheng-Huil’ *and TU Zhi-Ying6
(1. College of Hydraulic and Environment Engineering, China Three Gorges University, Yichang 443002, China; 2. Hubei Interna-
tional Science and Technology Cooperation Base of Fish Passage, China Three Gorges University, Yichang 443002, China;
3. Guizhou Wujiang Hydropower Development Co., Ltd., Guiyang 550002, China; 4. State Key Laboratory of Hydraulics
and Mountain River Engineering, Sichuan University, Chengdu 610065, China; 5. Qinhai Naked Carp Rescue

Center, Xining 810016, China; 6. College of Biological and Pharmaceutical Sciences,
China Three Gorges University, Yichang 443002, China)

Abstract: Restoring the natural habitat of Gymnocypris przewalskii is an important strategy to protect its resources.
Among the essential elements of this habitat, riverbed substrate stands out, underscoring the necessity to discern the
substrate preferences of G. przewalskii for habitat creation. Through a comprehensive habitat survey, this study identi-
fied five typical substrate types. Subsequently, a simulation pond featuring these substrate was constructed in the Gang-
bei Canal of Shaliu River, a Qinghai Lake tributary. Employing quantitative preference index methods, we evaluated
the substrate preferences and intensity of both male and female G. przewalskii individuals. Additionally, we analyzed
the internal and external factors influencing substrate selection in G. przewalskii. The results showed that (1) Females
G. przewalskii exhibited the longest visit durations on gravel substrate (2540s), while males favored small and medium
pebble (1960s); (2) Females displayed a preference solely for sandy and gravel substrate (PI=6595.8), whereas males
preferred all three substrate types, particularly small and medium pebbles (PR=10.3); (3) Male G. przewalskii indivi-
duals tended to follow females’ substrate preference in group selection, with gravel substrate attracting the longest visit
durations (2051s). This study aims to provide a theoretical basis for river substrate modification and the creation of
“natural” habitats conducive to G. przewalskii.

Key words: Gender; Group; Habitat; Substrate preference; Preference index; Gymnocypris przewalskii
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