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Abstract: This study investigated fish community structure, spatial patterns of fish diversity, and fish conservation value in the
headwater region of the Dadu River, to support collaborative decision-making for ecological protection and hydropower development
in this area. Fish samples were systematically collected from 11 rivers in the Dadu River headwaters in 2024 for the analysis of fish
community structure and diversity. A total of 18 fish species were recorded, belonging to 12 genera, 5 families, and 3 orders, including

14 native species, 4 exotic species, and 9 rare, protected, or endemic species. Schizopygopsis daduensis was the dominant species
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across the entire study area. Non-metric multidimensional scaling (NMDS) revealed a clear differentiation in fish community
composition between the two main trunk streams of the headwater region. Fish communities among tributaries of the Chuosijia River
basin showed high similarity, while those in the Zumuzu River basin exhibited distinct variations. Similarity percentage (SIMPER)
analysis identified Triplophysa stoliczkai and Aristichthys nobilis as the main species contributing to community differentiation, with
contribution rates 0f 29.96% and 10.99%, respectively. In terms of species diversity, fish diversity was significantly higher in the trunk
streams than in the tributaries. Among all surveyed waters, the Zumuzu River had the highest Margalef richness index (2.02) and
Shannon diversity index (1.82). Random forest model analysis indicated that spatial variations in the Shannon diversity index and
Margalef richness index were primarily regulated by topographic and hydrological factors. Altitude (5.29%) and river width (4.14%)
were the dominant influencing factors, while dissolved oxygen (3.10%) exerted the strongest effect on the Pielou evenness index. This
study clarified the fish community composition and spatial diversity patterns in the Dadu River headwaters, and identified the Zumuzu
River as a core conservation area. These findings provide a scientific reference for the conservation of rare and endemic fish species in
this region.
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Fig.1 Distribution of sampling sites in the headwater region of the Dadu River
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Fig. 3 NMDS plot of fish communities in the headwater region of the Dadu River

SIMPER #4655 E M, EA BRI (G S2ali R (G2) SR 45 0 2 I AH 5 1t A
37.94%, WRENPN KPR EER S50 20 5 HLZE 0Tk % (Contribution%) #id 5%MIRSL 5 F, 23 50T
R R, B Bh. FACEE, HPETIE A, SR, A ek R I i g B 2
s, BESECNINSRNR AL, WEMMNEES RIARMR T #ESHESIIZOER (F4 .

BAAKE, B RS2 B otk R R (29.96%) , FOPERE A G R (31.20%) B3



TR R (9.94%) , RSN RIS > 7 00 B ZEY R . SR IL Rk TR Ik (27.57%)
PRI FFEAE R AR (49.70%) W& T2a i IR (42.40%) 5 AMRARMZES, SFHTTREN
10.99%, P4 IR RA IR (9.02%) B3 & T4l Hmiik (1.60%) , #iTTERE N 9.796%,
P BE R R I AR R TR (12.40% ) ey T2 3 AT (5.15%) s A TEHk B TTik 2 7.33%,
P FEFLERARBIMRIN (11.40%) H2ili Bk (9.21%) MZEFAK (5 .

e G 7 Dk
S EG LA
i
fify
, T Type
g . Contribute
% 7 o I I Cumulative

=
=

LEal

=3
=3
w

50 75
Valve

K 4 0 SRR 22 20l 3R ok A

Fig. 4 Cumulative contribution plot of species contributing to fish community differences

A TEE ad
h —e value
[@] 01
@] o2
3 O
- oo
2 L] ¢ @ os
&
variable
He
G2
T L —@
1o G 75 DL e —
0.0 0.1 02 0.3 0.4 0.5

abundant
5 M REEE 22 U A oF
Fig. 5 Abundance plot of species contributing to fish community differences
23 MM LA VRSP, RUEREX 2SR B I TR AR 2 R K i TSR N A )
R, HARARE . BRORK AR B U i ST 2 AR R B R .

BT BRE 5 1 Shannon 8 EVE N 0.84~1.82 (B 6a) . THRILEL (A1~A6) ) Shannon FEEVE N
1.02~1.82, HAEARLE (Al, 1.82) i) Shannon f88tim; SCHILEL (A7-A11) [ Shannon fREGEH N
0.84~1.73, Fhlulgh (A10, 1.73) [#1 Shannon $5 %

Margalef F= & FEFEE0EE N 0.61~2.02 (E 6b)  TIITEN Margalef 183076 H N 1.15~2.02, H



AR (A1, 2.02) MYIMEEERRE; CRITEH Margalef #8576 E N 0.61~1.33, FHABIHTHT (AS,
1.33) WP s B i

Piclou 5] FEFRATE N 0.49~0.83 (F 6¢) - TURILELM Pielou Ta AT 0.49~0.82, H A pRIK
M (A2, 0.82) MBHEIERE: XIILEN Piclou 8GRI 0.52~0.83, HAUdh (A10, 0.83) [y
51 B

(@) (b) (©)

margalef
=z

0.54 024

0.0 0.0 0.0
I TS S SR R S T L s iz [ S S R S R R
¢ :iz::Ezz 73 E Z 3 : 33 3 8 % £ ¢z $EE::z® o

Bl 6 IR X 40 £ #E 4 (a) Shannon ZFEMEFEEL: (b) Margalef & [E4640: (c) Pielou ¥ 5 EEHEEL
Fig. 6 Species diversity plot of the headwater region of the Dadu River. (a) Shannon diversity index; (b)
Margalef richness index; (c) Pielou evenness index
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