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Fig. 1 Schematic diagram of fish sampling in Chishui River
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1 FEHETELR & EYFMLAERR
Tab. 1 Fish composition in different reaches in the Chishui River

FpSpecies 757K Chishui Town 757K iChishui City VL. E Hejiang County

#i3J% H Acipenseriformes
i35} Acipenseridae
1. KYLF Acipenser dabryanus Duméril* +
2. J Rz i +
7% H Cypriniformes
i f}Cyprinidae
3. ali&fii Zacco platypus (Temminck et Schlegel) + +
. 50 Opsariichthys bidens Giinther +
. T8 Tinca tinca (Linnaeus)*
. Bt Mylopharyngodon piceus (Richardson)

+

+

. X401 Ctenopharyngodon idellus (Cuvier et Valenciennes)
. IER 8 Squaliobarbus curriculus (Richardson)

9. fifiElopichthys bambusa (Richardson)

10.904 Pseudolaubuca sinensis Bleeker

11. B85 Pseudolaubuca engraulis (Nichols)

12. i At Sinibrama wui (Giinther)

13. U ) 1|4t Sinibrama taeniatus (Nichols)*

14. BERIL 4 8 Ancherythroculter kurematsui (Kirnura)*
15. BB IT L Ancherythroculter nigrocauda Yih et Woo*
16. F [RIE LA Ancherythroculter wangi (Tchang)*

17. Y% Hemiculterella sauvagei Warpachowski* +

0 N N L B
+ 4+ 4+ + o+ o+ o+ o+

o+ 4+ o+ o+ o+ o+ o+ o+

18. % Hemiculter leucisculus (Basilewsky)

19. 5K [K#& Hemiculter tchangi Fang*

20. VU [K% Hemiculter bleekeri Warpachowski

21. ZLEJR 68 Cultrichthys erythropterus (Basilewsky)
22. SMMEEA Culter alburnus Basilewsky

23. ZE A Culter mongolicus mongolicus (Basilewsky) +
24. ik [KEACulter dabryi Bleeker

25. JE il Megalobrama pellegrini (Tchang)* +
26. B3kt Megalobrama amblycephala Yih*

27. g Parabramis pekinensis (Basilewsky)

28. 3¢ B M Xenocypris davidi Bleeker

29. #Rfi Xenocypris argentea Giinther

30. AWyt Distoechodon tumirostris Peter

31. M Pseudobrama simony (Bleeker)

32. i Aristichthys nobilis (Richardson)

33. tif Hypophthalmichthys molitrix (Cuvier et Valenciennes)

34. JEtE Hemibarbus labeo (Pallas) +
35. 1e4f Hemibarbus maculates Bleeker
36. Z#lifa Pseudorasbora parva (Temminck et Schlegel) +
37. 4t Sarcocheilichthys sinensis Bleeker

38. Bt Sarcocheilichthys nigripinnis (Giinther)

39. FEALARZI Gnathopogon imberbis (Sauvage et Dabry) +
40. 5% BE AR Gnathopogon herzensteini (Gﬁnther)*

41, #47 Squalidus argentatus (Sauvage et Dabry) + +
42. 48 Coreius heterodon (Bleeker)

43. [A 14 . Coreius guichenoti (Sauvage et Dabry)™ +
44, W] Rhinogobio typus Bleeker + +
45. [R &) Rhinogobio cylindricus Giinther*

46. K-4E W) Rhinogobio ventralis (Sauvage et Dabry)™

47. ¥t Abbottina rivularis (Basilewsky) +
48. i)k TE a1 Abbottina obtusirostris Wu et Wang*

49. 5 i JE 87 Platysmacheilus nudiventris Lo, Yao et Chen™ + +

o+ o+

+

+
e e S T S S S S
R T T e T e e S S S S S S S A S T T T T T
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gr1

1 Species 757K Chishui Town 757K Chishui City & ¥TE Hejiang County

50. ' /Nt Microphysogobio kiatingensis (Wu) + +
51. ¥ fit) Saurogobio dabryi Bleeker + +
52. HE M Saurogobio gymnocheilus Lo, Yao et Chen +
53. Kl i) Saurogobio dumerili Bleeker
54. H B it Gobiobotia filifer (Garman) +
55. SRR i Xenophysogobio boulengeri Tchang*
56. i G i Gobiobotia abbreviate Fang et Wang * +
57. Hh AL Rhodeus sinensis Giinther + +
58. iR EEE Rhodeus ocellatus (Kner) +
59. K&t Acheilognathus macropterus (Bleeker)
60. ik J& i Acheilognathus omeiensis (Shih et Tchang)*
61. Tt Acheilognathus gracilis Nichols
62. M Acheilognathus chankaensis (Dybowski)
63. FRAEBIRIEE Spinibarbus sinensis (Bleeker) + +
64. tiFifil Percocypris pingi (Tchang)*
65. i F1 96 J§ f. dcrossocheilus monticolus (Giinther)™ +
66. =~ M GJE i Acrossocheilus yunnanensis (Regan) + +
67. F1 H 8. 0Onychostoma sima (Sauvage et Dabry)
68. JE4h 10 Tor brevifilis (wu)
69. i R AE 5 Sinilabeo hummeli Zhang ™
70. 4 B i I 6 Bangana rendahli (Kimura)*
71. 5 JE AR Sinocrossocheilus labiata Su, Yang et Cui™
72. 553k 4 Garra pingi
73. SR IK 4 Pseudogyrinocheilus procheilus (Sauvage et Dabry)
74. ELHHZLIG . Schizothorax grahami (Regan)*
75. # R Procypris rabaudi (Tchang)*
76. #Cyprinus carpio Linnaeus
77. BB Cyprinu carpio L. mirror*
78. il Carassius auratus (Linnaeus)
Ji i £ F} Catostomidae
79. WA fa Myxocyprinus asiaticus (Bleeker) + +
% FNoemacheilidae
80. 41 Rk Paracobitis ariegates (Sauvage et Dabry) +
81. K fA Rk Paracobitis potanini (Giinther)™
82. BYLEI#Paracobitis wujiangensis Ding et Deng™ +
VO Al Botiidae
83. FRAEVDH Botia superciliaris Giinther
84. TE ARV Botia reevesae Chang*
85. TLBE RV ik Parabotia fasciata Dabry
86. XUBEEI 7>k Parabotia bimaculata Chen™
87. Ktk Leptobotia elongate (Bleeker)* +
88. Ltk Leptobotia taeniops (Sauvage)
89. 4L JE #Hifl Leptobotia rubrilabris (Dabry)*
TE#HF Cobitidac
90. H AL Cobitis sinensis Sauvage et Dabry
91. YetkMisgurnus anguillicaudatus (Cantor) + +
92. Kk Je ik Paramisgurnus dabryanus Sauvage +
J&#f £ Balitoridae
93. ALk Lepturichthys fimbriata (Giinther) + +
94. 58 5 b Jinshaia abbreviate (Giinther)* +
95. A&V ik Jinshaia sinensis (Sauvage et Dabry)* +
96. 7t B 120 fifk Sinogastromyzon sichangensis Chang* +

+ o+ o+ o+ o+

+ o+ o+ + o+ o+ +

o+ o+ o+ +
+ o+ o+ o+ + o+ o+ o+ o+
o+ o+ o+ + o+ +

+

+
+ o+

+ o+ o+ o+ o+

+ o+ 4+ + 4+ o+

+ o+

97. VU1 AW 8 Sinogastromyzon szechuanensis Fang™ + +
98. Ik ) J5 V-t Metahomaloptera omeiensis Chang +
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gr1

1 Species

7R7/K4H Chishui Town

757K i Chishui City &VT.F Hejiang County

il H Characiformes
fig i £ Characin
99. 45 5t B IR i Colossoma brachypomus Cuvier*
5% H Siluriformes
%%} Bagridae
100. i fa Pelteobagrus fulvidraco (Richardson)
101. K235 Fi fa Pelteobagrus eupogon (Boulenger)
102. L K35 i i Pelteobagrus vachelli (Richardson)
103. Y5 18 #i i Pelteobagrus nitidus (Sauvage et Dabry)
104. KWy Leiocassis longirostris Giinther
105. ¥ JE tifi Leiocassis crassilabris Gunther
106. M B fl#E Pseudobagrus emarginatus (Regan)
107. & 753082 Pseudobagrus ussuriensis (Dybowski)
108. Y iU Pseudobagrus truncates (Regan)
109. 4RI Pseudobagrus pratti (Giinther)
110. K& Mystus macropterus (Bleeker)
fifi #lSiluridae
111. #5Silurus asotus Linnaeus
112. B3 J5 85 Silurus meridionalis Chen
i3k i Bt Amblycipitidae
113. &bk Liobagrus marginatoides (Wu)*
114. A%k Liobagrus marginatus (Bleeker)
115. H )2 Liobagrus nigricauda Regan
Wk F}Sisoridae
116. RSBk Glyptothorax sinensis (Regan)
fifi &t Ictaluridae
117. B & X2 il Ictalurus punctatus (Rafinesque)*
118. =Bt il Ameiurus nebulosus (Lesueur)*
¥ fifi B} Clariidae
119. B8 Clarias gariepinus (Burchell)*
#H)JK 1 H Osmeriformes
i Bl Salangidae
120. K48 Protosalanx chinensis (Basilewsky)*
121. 55 Wy [a) 4R fa Hemisalanx brachyrostralis (Fang)*
122. KR #1. Neosalanx taihuensis Chen*
fi#J% H Cyprinodontiformes
[ 8 FPocciliidae
123. W8 Gambusia affinis (Baird et Girard)*
i1 H Perciformes
F %l Percichthyidae
124. BE# Siniperca scherzeri Steindachner
125. i Siniperca chuatsi (Basilewsky)
126. KER#Siniperca kneri Garman
Wk &R Odontobutidae
127. 387 )11 Y0 3# 68 Odontobutis obscurus (Temminck et Schlegel)
128. /N )t Micropercops swinhonis (Giinther)
UF £l Gobiidae
129. FBZWIUR 5L f Rhinogobius giurinus (Rutter)
130. % [CWIUF jE £4 Rhinogobius cliffordpopei (Nichols)
131. X1 [RW)UT 5% £ Rhinogobius szechuanensis (Liu)*
132, Kl J7 #154F 5% f. Mugilogobius myxodermus (Herre)
2} f £} Belontiidae
133. [ )& 3} fi Macropodus chinensis (Bloch)

o

+

+ o+ o+ o+t

+ +

o+ o+t o+t

+ +

+ 4+ o+ o+ + +

+

VE: + R R R T B I YRR KT LA 3 < FoR Ak

Note: + indicates species that collected in the study reach; * indicates endemic species of the upper Yangtze River; * indicates exotic

species
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Fig. 2 Annual variations of fish assemblages in Chishui Town
reach demonstrated by hierarchical clustering and NMDS
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Tab. 2 The relative abundance of different identified species
contributed to the annual variation of fish communities in Chishui

Town reach

AH X} = Relative abundance (%)
4.4 Species

2007—20114F  2012—20164F
FR ARSI SRS, sinensis 12.19 0.66
HE 0. sima 14.26 3.25
82KMG. pingi 18.41 27.56
B H. labeo 8.03 17.05
VIEMEEP. truncates 15.13 8.73
TEUEERZ. platypus 5.22 6.90
%S, chuatsi 0.34 5.09
SR/KELP. procheilus 9.76 12.60
L NIE A, yunnanensis 8.41 8.38
KL, elongate 0.60 2.68
KEEWEM. macropterus 2.05 0.40
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Fig. 3 Annual variations of fish assemblages in Chishui City
reach demonstrated by hierarchical clustering and NMDS
ordination
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Tab. 3 The relative abundance of different identified species
contributed to the annual variation of fish communities in Chishui

City reach
) HXT=F ¥ Relative abundance (%)
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Fig. 4 Annual variations of fish assemblages in Hejiang county
reach demonstrated by hierarchical clustering and NMDS
ordination
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Tab. 4 The relative abundance of different identified species
contributed to the annual variations of fish communities in Hejiang
County reach

AT = ¥ Relative abundance (%)
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INTERANNUAL VARIATIONS OF FISH ASSEMBLAGE IN THE CHISHUI
RIVER OVER THE LAST DECADE

LIU Fei', LIU Ding-Ming’, YUAN Da-Chun’, ZHANG Fu-Bin"*, WANG Xue"*, ZHANG Zhi"*, QIN Qiang"",
WANG Jian-Wei' and LIU Huan-Zhang1
(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 2. Fishery Administration Supervision and

Manegement Station of the Chishui City, Zunyi 564700, China; 3. Fishery Bureau of the Hejiang County,
Luzhou 646000, China; 4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: This study investigated annual variations of fish communities in different sections along the longitudinal
gradient of the near-natural river based on the data collected from 2007 to 2016. A total of 133 fish species, belonged to
7 orders, 20 families and 84 genera, were collected. Among these species, Acipenser dabryanus and Myxocyprinus asia-
ticus have been enlisted as class I and II protected species in China, while other 36 species endemic to the upper
Yangtze River. The number of fish species increased along the longitudinal gradient, which increased from 47 in
Chishui Town Section to 90 in the Chishui City Section and to 120 in the Hejiang County Section. Cluster analysis and
non-metric multidimensional scaling (nMDS) ordination analysis revealed that the fish communities in all sections were
varied significantly over time. The relative abundance of large and medium-sized economic fishes, such as S. sinensis
and O. sima, declined continuously, while the small-sized fishes such as H. labeo, S. argentatus and R. giurinus showed
the opposite trends. Additionally, the abundance of some endemic fish species, such as H. tchangi and C. guichenoti,
declined markedly. The induced reasons included local overfishing, navigation, channel regulation and hydropower de-
velopment, as well as changes of aquatic environment in the mainstream of the upper Yangtze River. In order to effecti-
vely protect fish stocks, it is recommended to strictly manage fisheries and water activities. Further strengthen long-
term monitoring and timely detect changes in fish mix structure.

Key words: The Chishui River; Fish assemblage; Annual variation; Conservation
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