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Tab.1 Locationinformation and habitat characteristics of sampling sitesin Baihe River and Heihe River
i R 23 2153 4K /m PRI BT £
number sampling site longitude latitude altitude bed material remark
TEF R 2 E R
S1 JE T Tangke Town 102°27"27"E 33°24'45"N 3431.1 P silt S .
£ o Yok Y TR <
S2 21 Jii . Hongyuan County  102°27'53"E 32°47'29"N 3493.5 Jevb silt
S3 J¢ HH1 Longri Town 102°21'07"E 32°26'12"N 3558.1 Y. kA silt and gravel
S4 #¥% % Maixi Township 102°21'48"E 33°56'46"N 3419.7 I silt - —
BB iR 2 R K
11 H o r " o r " v e|\ H
S5 fifii: £ Nenwa Township  102°36'24"E 33°50'36"N 3425.1 f)jw/ silt G R T B K
S6 FAHLSF4H Dazhasi Town 102°54'53"E 33°34'59"N 3436.7 PV, BRI silt and gravel
S7 Yifi £ Banyou Township  103°03'46"E 33°19'20"N 3446.6 b silt
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Fig. 1 Locations of sampling sites of the Baihe
River and the Heihe River
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1.2.4 BRESH @it Bray-Curtis FIEREGT
AR R, SR SRR IS 3 A (cluster) Al B2
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NMDS) 3t ] . SV fa S I 45 A e Ak O T 2R 1 7
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statistics, ANOSIM)XJ £ 4 ATk 56,  LAFI W 704
ZE SRS IE R MU 4 H 4t (similarity
percentage procedure, SIMPER) ] DUAff & it Al 53-2H
ff] 7= 1 2 SR R Y

LI E4r#riE i Primer 6.0 #4385 H
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2022—2023 78 HT | B HCRAE 8 28 2936
B, B 236.14kg, FET 1 H 2888 11 F
(K 2), HiDEiRHakflmL, H 7 F, L8
FRIEY 63.64%; SEFAZE 4 F, 5 SR 2RE0H
36.36%, H 2= IRk A B iy R Fh 2R E T A4 5=
MHFEZ, 78 4 D h 2 3 0y 2 A |
5 J5L6fk (Triplophysa scleroptera) . & Ja] #f 54 J5i ffr
(Schizopygopsis pylzovi) . FLLAg il /=5 i fk(Triplophysa
pseudoscleroptera) . fEHEER{H(Gymnocypris eckloni)
FHLLfif; 725 S5 55K (Tripl ophysa siluroides) 5 i, ,\EF
B LA S AE BERR A B e A
(Platypharodon extremus). 8 /Tﬁl(Chuanchla
| abi osa) FIIEE T #RZL LA 4 Fh, 5 BRRZEE0T) 36.36%;
HFeFP A i Cyprinus car pio) Fiffll(Carassius auratus),
SR ZREY 18.18%.

AL RN, REMN 11 Ffmkd, FER
T 908 S ARt 2 AL = il . RS SR @
(Gymnodiptychus pachycheilus). %31 i M 14 £ Al
BIREW A 4 F, BRI 36.36%; P4
g% H A PR APt 2 B s Ik (Triplophysa
pappenheimi) 1, 5 EFhEEK) 9.09%., %k
A 43 L DARSE I g B LB R, A 28.71%;
Hk R, 5 31.32%; ER AL
AEBERREE & LB, A 45.54%; HOR O hiiofi] = J
B, o 13.03%. SR> DR R E S
diEb Bl R, N 20.04%; HUKCHFEBEHREE, 5
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Tab.2 Composition of fish community in the Baihe River and the Heihe River
7 Baihe River A Heihe River
PRl species HE CES B A BE eSS e A
spring summer autumn  winter spring summer autumn  winter
##JZ H Cypriniformes
#ifk B} Cobitidae
R GK)E Triplophysa
I IR Triplophysa pappenheimi + + + n
L6k =5 L4 Triplophysa siluroides + + + +
i fill &5 JEL 4 Triplophysa scleroptera + + + +
UL 40 725 SR Triplophysa pseudoscleroptera + + + +
A} Cyprinidae
MEEHJE Gymnodiptychus
JEJE#H JF i1 Gymnodiptychus pachycheilus + + + + + + +
J WA i £ )% Platypharodon
W 321 J WA 145 71 Platypharodon extremus + + + + "
LR Gymnocypris
AEPEHLHE Gymnocypris eckloni + + + + + + + +
PGt Schizopygopsis
T AL 1 Schizopygopsis pylzovi + + + + + + + n
B #4J& Chuanchia
HIB# M {1 Chuanchia labiosa + .
il J& Cyprinus
#f Cyprinus carpio + + + + + +
fillJ& Carassius
il Carassius auratus + + + + + +

VE: R RN B,
Note: +indicates the occurance of the species.
17.35%; ER AR EE M5 G,
1 35.68%; IR MAEBEHAE, [ 28.76% (3 3).
AN B AR BL(IRD) TR, E LA A 1
X AP SO R g SR 2 b, SRYAT O AR A AR B AR
BRI RSB E S0 2 By AR ULFP A ] A
Plfa SR DR R . RS AR R A S R
KRR 320 o WA 145 00 S ol ST DL b A T 4
Dlfa A6t i A B AL UL v ARk L LG R D
{ofK R RS ) v SR Sl TR DR A L R B
T DR 3 R, BETHIAE DL AR B B R
BRI R i 4 P, R ZEATRE, M
HI RSP L H LA L IR R E 22 S, AR
HIR (G 4).
22 BRBHEMEEY
SRCIINIESTIRR P A S G icd YRR TR e i
(B 1115, Shannon-Wiener Z#£VEFE4L. Pielou

151 BEFRBUR Margalef 3 & & 48 5088 AL 78 il 43 51
H91.764~2.364 . 0.7854~0.8747 F1 1.364~1.798.,
Mt Z R B 2= A2 Lk B, Shannon-
Wiener ZFEVEFS KA Margalef £ & EIE B H S
BMELE LR, RIERERLFERETREBE
Piclou ¥ 5 BIFEEA R ifm, EERMK, HY
{EHHERR T 0.700, FRBH F1I0T | JRIATf0 S HETE AR
BI5(El 2),
23 BABEEFEELEYSEMLL

ABC M ZEHRFRM, FEMEZER W<0, H
B3 51°8—-0.059 . —0.043 (1K 3a, 3b), FE LS
AWy IR AR AS, A 0 28TV 52 2 4
KR4 2 A W0, 43514 0.296, 0.273 (]
3¢, 3d), MM TEMSE, HF ML EE
Al SO oy = P ST ey 7 & == v
() F TR S A BN R o
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Tab. 3 Statisticson the fish catchesin the Baihe River and the Heihe River

171 Baihe River M Heihe River

Sffjis WE/RE R FRe FREREH/% BE/E HER% FRe FREH/%

quantity quantity ratio weight weightratio quantity quantity ratio weight weight ratio
#530] = JELBHK Triplophysa pappenhei mi 34 2.62 1167.23 1.17 37 2.26 910.94 0.67
L4k 75 JEL Tripl ophysa siluroides 78 6.00 4612.33 4.61 149 9.10 6382.4 471
fiifi il /=5 J5L 6 Triplophysa scleroptera 373 28.71 13026.4 13.03 204 12.46 4193.9 3.09
LT ) 25 JE4fk Triplophysa pseudoscleroptera 166 12.78 7834.9 7.83 211 12.89 5309.3 3.92
JE g # B it Gymnodiptychus pachycheilus 39 3.00 6752.3 6.75 328 20.04 48392.6  35.69
i1 Ji WK 145 #4. Platypharodon extremus 28 2.16 7157.6 7.16 137 8.37 210762  15.55
AEBERR R Gymnocypris eckloni 247 19.01 45541.7 45.54 284 17.35 38994.5  28.76
MR 2L 5L A Schizopygopsis pyl zovi 277 21.32 10560.9 10.56 216 13.19 6530 4.82
‘B IE# {1 Chuanchia labiosa - - - . 4 0.24 876.4 0.65
il Carassius auratus 37 2.85 1897.6 1.90 45 2.75 1678.3 1.24
fil Cyprinus carpio 20 1.54 1449.6 1.45 22 1.34 1234.8 0.91

x4 BgAE. BUBXRENEEMHEN

Tab. 4 Index of relative importance fish speciesin the Baihe River and Heihe River

77 Baihe River M Heihe River
Siﬁis B HE HE £F 24 KF HE HE KF  L2F
spring summer autumn winter full year spring summer autumn winter full year
#5725 JRUFk Triplophysa pappenheimi 25 213 / 63 95 / / / 73 73
Ui =5 SR Triplophysa siluroides 802 607 793 385 605 796 720 785 681 758
fifi fill =3 Ik Triplophysa scleroptera 2023 2540 2184 606 1753 476 1105 802 597 656
UL 39 5 J5L4# Triplophysa pseudoscleroptera 1056 1102 662 826 924 918 1115 839 639 964
TR Gymnodiptychus pachycheilus 353 642 178 / 387 1381 723 648 2892 1733
%321 i WA 14 £ Platypharodon extremus / / 1436 / 369 540 196 1841 681 924
LB Gymnocypris eckloni 1062 1332 2157 5686 5903 2951 3956 2703 4092 3356
TR Schizopygopsis pylzovi 983 1229 784 835 948 1313 655 148 397 568
‘BB #E M 4 Chuanchia labiosa / / / / / 7 / 15 / 9
#il Carassius auratus 110 79 97 / 92 96 49 138 / 60
fifl Cyprinus carpio 132 70 81 / 88 109 166 28 / 53
237 izl ABC o B fa 2 I i 4F B AR 1 3R

B, F9T . PRI K ) S R ) 2R TR 1) W S
THE Y A IEE(W0), 435124 0.035.0.242 F10.122
(F 4). FIR . MO RV AREE ) W IR T
...................... 0, Uk B AR B f0 R HETR S5 BN FRE .

20¢F

1.5}

ZHREMEFEEL diversity index
S

05} 24 BRBERESW
. . . . . X EE L BEOAREZEAT 7 SRR S A
F VES e £F BEVR S5 R 25 M NMDS 4387, F4E RIS [E 2295 1Y

spring summer autumn winter

T NMDS [ 2 %4359 0.01 ., 0.06., 0.05 F10.03,
2 A[REIZETT A, R a2 FHEFE% R L

i Kok 7 2 {F Ex =

Fig. 2 Diversity index of fish in the Baihe River %%Iz%ﬁén%iﬁﬁ%’ ﬂ1”§'ﬁj(r§] 5, el 6)o NG

and the Heihe River in different seasons AT R 3 A, i BESAZEA 1R 3
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Fig. 3 Abundance/biomass curves of fish communities in different seasons of Baihe River and Heihe River
a 100 =t b 100 - c 100 R
s "
8 s0f r S s0f g 50|
< B v S g < g
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Bl 4 Fir, PR R 1Y R B /A i il 2

Fig. 4 Abundance/biomass curves of fish communities in the Baihe River and the Heihe River

7S RFEA, 4111 1,45 F16 5 REEN, 4l
I M2 5RFES; EEMBA T HN1.5/ 65K
RS, 410 2 A7 SRR, 41100 3 Fl4 5
RAER BEMRA T 1, 3 F 4 SRAER, 4
IR 2.6 F1 7 5 RAEES, 41N 5 REES, &F
IS TR 4, S H6 SREES, A2, 3, 75K
RS, 4TI A 15 5RPE 4 . Cluster Fl NMDS H24%

ZRISEH

R—30, LA T BRI A 257k
3 itig

31 &ERARBR
2022—2023 SFEAEE . BEEEAE R A 11

Fi, SEJET 1 H 288 &, Hrh #fAE o, fh ok a2,
Sk 224 b AR BN T R A T S 2 R B A —
B, v S R Tk e R AR A
A X,

20 tHed 90 AFARAE I A A B 11 Fhfa s, 7
ST A 2 12 Rt 2K RO A S B B A
MRS A LB, R AR 5 s SR Bk (Tripl ophysa
orientalis), MA{A = JFUH (Triplophysa obscura) FilE
JE Al A 3 vt SR A B BRI 2R v DR
MR IR R IE i R ((Triplophysa leptosoma)
FIT G 25 I ik (Triplophysa stoliczkae) 4 Ffifa 2 ok
AR Z5REM, i, BRI A X R AL
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Fig. 5 Seasonal variation of Bray-Curtis cluster of fish species in the Baihe River and the Heihe River
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Fig. 6 Seasonal variation of NMDS analysis of fish species in the Baihe River and the Heihe River
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RN R s R R £, AN [E] 2= AR B R
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K, R E] R A ARG O E R ] A A
i R BRI 2 . BRI Z L, PR i JE
R ERAIERFMEEN LR F . Fr, R
LA R 22750 W UL FR 1 Sy w2,
3~5 Fl AR fo 2 R B0 A A8 LR R EH B
W T . R0 22 AT DAY Hl 3 A 2
ZANRATE T BN, W e 2 b s VRl R
SR A DG, Py SR BER B RTE AT BRTAR
] A S RN, (5 S AR R A B, R
CLFE ] R IAT U] B ok 8 A 0, an R 5 ¥ 3 7
> b 7K A PR B8 0 AT R 25 K SR, DN U 1] v
7K 2R 2 2S5l i -

ZAEPEFRBOOR, BRI — A XN (2R 2R
W, HBEE SRR MR o Shannon-Wiener
ZAEPEFE L . Margalef & FEH8 4R Pielou $47%)
FEFR BT N H TR Z R, 2
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WL R XA £ 2R X R A A b Y 25 R R
e L 1 b B T T R AT B, T T
U AR PEAIG, B i R T Ui 2 AR A X
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FEMEFSEIR, 505 B0Inr L i L At 7] B (Z2 0 T

BT R B PG B B AT B VY B/ AT S W B R B
T A e — L e BRI 5 45 S — B0

Fiym] . P[5 28 Shannon-Wiener 22 FE M +5 %X
A 1.764~2.364, Margalef & EFEH N 1.364~
1.798, fa2s ZREMFIFE 5 B e 55U T — B K
SR At R AR S A — 5, SRR
ORI B B T8 B 2 AR 2 B T 4R BT, 2
THKERE, REbEE % FKR T R S
T K. Pielou 342 BEFRECBLTEE/N, i 0.7854~
0.8747, VUZEIEAMRREAAL . 5] B8 BB IR /1N,
Ut B — 2 DX 35 P A [R) o 2 1) A R B 0 A
5], HNFEREE N H N
33 BREELMLH

H ABC MZMGEitsrtrR W, B, B 4
ANZET I B TE 25 A R AR 22 2R R R 1Y
T NEBTRE, EEMES W HGIHE N7
B, RFEFMEFPHF LN A
KA A B 5 /N, 53z 21N RO BRI T,
FaE R 22 . (HE] TR TN WIHGITHE R
TEAE, V6 RH 28 A RE VK 25 R 7E 75 25 F0 1 25 X 1)
wJE, ARBEGETRE, KA A IR
W2, RIRE S EO bR A0 S ) A G
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Composition and structural characteristics of fish communitiesin the
Baihe River and the Helhe River, tributaries of the upper reaches of
the Yellow River

LI Feiyang', XIE Jiang®, ZOU Qiaolin', LIU Ya', SONG Mingjiang', WU Xiaoyun', CHEN Yeyu', NI Luyun',
OU Jun', LAI Jiansheng'

1. Fisheries Research Institute, Sichuan Academy of Agricultural Sciences, Chengdu 611731, China;
2. Key Laboratory of Sichuan Province for Fishes Conservation and Utilization in the Upper Reaches of the Yangtze
River, Neijiang Normal University, Neijiang 641100, China

Abstract: The Baihe River and the Heihe River, which are both tributaries of the upper Yellow River in Sichuan
Province, China, exhibit unique environmental and climatic conditions that support a diverse fish population. To
investigate the species composition, community structure, and diversity of fish species in these rivers, this study
incorporated historical data and field surveys that were conducted during the winter of 2022 (November), and in
the spring (April), summer (July), and autumn (September) of 2023. A total of 2936 individuals from 11 species,
spanning 8 genera, 2 families, and 1 order, were collected. Among these, the following four were endemic to the
upper reaches of the Yellow River: Platypharodon extremus, Gymnocypris eckloni, Schizopygopsis pylzovi, and
Chuanchia labiosa. Additionally, four species classified as second-class protected fish in China, namely,
Triplophysa siluroides, Gymnodiptychus pachycheilus, P. extremus, and C. labiosa, and one provincial protected
species, Triplophysa papptnhtimi, were detected. Two exotic species, Cyprinus carpio and Carassius auratus,
represented 36.36%, 36.36%, 9.09%, and 18.18% of the total species identified in November 2022, April 2023,
July 2023, and September 2023, respectively. Among the collected species, seven belonged to the Cyprinidae
family and four to the Cobitidae family, accounting for 63.64% and 36.36% of the total number of species,
respectively. The index of relative importance value indicated that the dominant species in the Baihe River were G.
eckloni and Triplophysa scleroptera, while the dominant species in the Heihe River were G. eckloni and G.
pachycheilus. The Shannon-Wiener diversity index value ranged from 1.764 to 2.364, the Margalef richness index
value ranged from 1.364 to 1.798, and the Pielou evenness index value ranged from 0.7854 to 0.8747. Notably, the
fish biodiversity index peaked in autumn. The abundance/biomass comparison curve indicated a stable fish
community structure in both the Baihe River and Heihe River, dominated by large individual species with minimal
external disturbances. Cluster and non-metric multidimensional scaling analysis revealed that the fish communities
in the Baihe River and Heihe River could be classified into three distinct groups. Furthermore, when compared
with historical data, there was a notable decrease in fish diversity in the Baihe River and Heihe River, accounting
for 72.73% and 66.67% of the historical total number of species, respectively. The upper reaches of the Yellow
River exhibited a high proportion of unique and protected fish species, characteristic of the typical Qinghai-Tibet
(Central Asian) Plateau fish fauna. This study provides valuable data on fish community dynamics in the main
tributaries of the Yellow River in Sichuan and offers recommendations for the protection of unique fish species in
the upper reaches of the Yellow River.

Key words: upper Yellow River; fish composition; community structure; diversity
Corresponding author: LAI Jiansheng. E-mail: scsljs@126.com



