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Fig. 1 Setting map of fish resources investigation sites in the main stream of reserve
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F1 FRPEFREEME, DHRETLEE

Tab.1 Species, distribution and ecological types of fish in the main stream of the reserve

3 6 ] GsroESit]
distribution range ecological type
e . - N
F% species Waokm R PeeRM it
YB LZ HJ Al BN looati = habitat spawning food
ocation
preference type type
#ZH Acipenseriformes
#38}  Acipenseridae
1. KT + + + + B R v o
Acipenser dabryanus
2. JeA i + + + B R \Y (6]
#JZH Salmoniformes
REA}  Salangidae
3. KW A + U N D C
Neosalanx taihuensis*
% H Clupeiformes
5Bl Clupeidae
4. SNt + U R P o]
Alosa sapidissima*
#2R} Engraulidae
5. JL AR + U N P ¢
Coilia brachygnathus*
% H Cypriniformes
fRfgE%E  Catostomidae
6. JIE I 1 + + + + + L R D (6]
Myxocyprinus asiaticus
fHFL  Cobitidae
7. 41 J R + + + + + B R S-p O
Leptobotia rubrilabrisk
8. 7INIR 7 ofk + + B R S-P (6]
Leptobotia microphthalmah
9. Kt + + + + + B R S-P o]
Leptobotia elongatak
10. 528 + + + + B R S-P o]
Leptobotia taeniops
11 K R e ik + + + B N D 0]
Paramisgurnus dabryanus
12. FEARAT H 268 + + + + B R D o)
Homatula potaninik
13. 2124 H 2 68 + + + + B R D o
Homatula variegata
14. FEBE R VD + + + + + B R S-P (6]
Parabotia fasciata
15. P HEFEf + B R S-p o]
Cobitis sinensis
16. % [y JEL + B R D o
Triplophysa angeli
17. DU i JE 65k + + B R D 0
Triplophysa bleekeri
18. Je bt + + + + + B N D O
Misgurnus anguillicaudatus
19. LA LD + B R S-P o]
Botia reevesaek
20. b + + + + + B R S-P 6]
Botia superciliaris
#85}  Cyprinidae
21. YEERE + + + §] R D o
Zacco platypus
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SR

distribution range

S

ecological type

FISR species axe  CEHRE PERRE frf
K2 .
YB Lz HJ Al BN locati habitat spawning food
ocation
preference type type
22, Hfn + + U R D (¢}
Opsariichthys bidens
23. H + + L R S-P C
Mpylopharyngodon piceus
24, Hify + + + + + L R S-P H
Ctenopharyngodon idella
25. 7% KA + B N \% o
Phoxinus lagowskii
26. T M5 + + B N A (¢}
Tinca tinca*
27. R + + + U N S-P ¢
Squaliobarbus curriculus
28. fiik + U R S-P C
Elopichthys bambusa
29. 7 JE 1 + + L N S-P o
Xenocypris davidi
30. $R4H + + + + L N S-P (¢}
Xenocypris argentea
31. 2k + L N \% (¢
Xenocypris microlepis
32. [ Wy i + L N S-P o
Distoechodon tumirostris
33. fifg + + + + + L N S-P H
Parabramis pekinensis
34. ULt + + + + + L N S-P o
Pseudobrama simoni
35. G + + + + + U R S-P C
Aristichthys nobilis
36. fiif + + + + + U R S-P H
Hypophthalmichthys molitrix
37. m At + + L N S o
Rhodeus ocellatus
38. HrAp + + + + + L N S 1)
Rhodeus sinensis
39. A5 Rhodeus lighti + L N S
40. Kfigf + + L N S
Acheilognathus macropterus
41. kRt + + + + + L N S O
Acheilognathus omeiensis
42. MY + + + + + L N S (¢}
Acheilognathus chankaensis
43, FE + + + + + U N S-P (0)
Pseudolaubuca engraulis
44, Bt Pseudolaubuca sinensis + + + + + D
45. KA b + R S-P
Sinibrama macrops
46. 19 )1 by + U R S-P 0
Sinibrama taeniatus¥
47. r kI AR + + + U R \Y% c
Ancherythroculter kurematsuiv
48. [BREITALAN + + + + U R \Y C
Ancherythroculter nigrocauda¥
49. VEKIT 416 + U R \% C
Ancherythroculter wangi¥
50. ZL4E 5 ff + + U N \% C
Cultrichthys erythropterus
51. 2R3k 4 + + U N D C
Culter oxycephalus
52, Fk i + + + + + U N D C

Culter mongolicus

R E K7 2: 2 E /) sponsored by China Society of Fisheries

https://www.china-fishery.cn



Bk, &5 IKPA 4R, 2023, 47(2): 029306

“ER

A1 s s it
distribution range ecological type
FISR species ; C TV UES T
LISV : >
YB Lz HJ 1 BN 1 . habitat spawning food
ocation
preference type type
53, ¥HME + + + + + §] N D C
Culter alburnus
54, IL KA + + U N D C
Culter dabryi
55, F%& + + + + + U N D (6]
Hemiculterella sauvagei¥
56. % + + + + + U N D ¢}
Hemiculter leucisculus
57. MIK%E + + + + + U N D 0
Hemiculter bleekeri
58. 5k K& + + + + + U R D 0
Hemiculter tchangi%
59. BT + U R D o]
Pseudohemiculter dispar*
60. JEE AT + + + + L R D (6]
Megalobrama pellegrinik
61. [kt + + L N \% H
Megalobrama amblycephala*
62. JEIH + + + + + B N D C
Hemibarbus labeo
63. L% + + + + + B N D C
Hemibarbus maculatus
64. ZRifi s e+ 4 L N v o
Pseudorasbora parva
65. iy + + + L N S-P (6]
Sarcocheilichthys sinensis
66. RlEEY + L N S-P ¢
Sarcocheilichthys nigripinnis
67. 5 AT i) + + + + L R D o
Gnathopogon imberbis
68. 3 b aiZi it + L R D 0
Gnathopogon herzensteinik
69. iy + + + + + L R S-P (6}
Squalidus argentatus
70. xISUER ) + L R S-P 0
Squalidus wolterstorffi
71. 4 + + + + + L R S-P o}
Coreius heterodon
72. 8 114 £ + + + + + L R S-P 0
Coreius guichenotik
73. Wyt + + + + + B R S-P 0]
Rhinogobio typus
74. [ Ayt + + + + + B R S-P 0
Rhinogobio cylindricus¥
75. K Agwy ity + + + + B R S-P O
Rhinogobio ventralisk
76. BIE il + + + + + B R S-P 0
Platysmacheilus nudiventris
77. FEfE A + + + + + B N D 0
Abbottina rivularis
78. Bl AL + B N D o]
Abbottina obtusirostrish
79. feldiy + B R S-P o
Pseudogobio vaillanti
80. Y s fif) + B R S-p o]
Saurogobio gymnocheilus
81. Hi:fify + + + + + B R S-P 0]
Saurogobio dabryi
82. ‘B B ki + + + + + B R S-P C
Gobiobotia filifer
https://www.china-fishery.cn HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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“ER

A E s it
distribution range ecological type
R species , EEfE IR Rt
iR K o o
YB Lz HJ 1 BN locati habitat spawning food
ocation
preference type type
83. PR AR iE + + + B R S-P C
Xenophysogobio nudicorpak
84, S it fiy: + + + + + B R S-P C
Xenophysogobio boulengerik
85. LB Spinibarbus sinensis + + + + + B R S-P
86. KA + + + U N S-p
Luciobarbus capito*
87. i e JE + u N D o
Acrossocheilus monticolus¥
88. [ fl + + + + + B R D (¢}
Onychostoma sima
89. kit + L R D C
Folifer brevifilis
90. 2 Hi I % + + B N D o
Cirrhhina mrigala*
91. 46 IR i % + + + + B R D 0
Bangana rendahli
92. s f + + B R D 0
Garra imberba
93. SRk + + B R v (0]
Pseudogyrinocheilus procheilus
94. 7 R i + + + + + B R A% (¢}
Procypris rabaudik
95. fill + + + + + B R v (6]
Cyprinus carpio
96. il + + + + B R \ o
Cyprinus carpio var. specularis*
97. fif) + + + + + L R v 0
Carassius auratus
SPEEERA  Homalopteridae
98. e ) T Ak + + + + + B R S-P o]
Metahomaloptera omeiensis
99. AL S fiff + + + + + B R S-p o
Lepturichthys fimbriata
100. vk + + + + B R S-P o]
Jinshaia sinensisk
101, H5 5 vt + B R S-P (¢
Jinshaia abbreviatak
102. PY 1| HEmg ik + + + B R S-p (o]
Sinogastromyzon szechuanensis
57 H  Siluriformes
58} Siluridae
103. fif; + + + + + B N D C
Silurus asotus
104, 7 77t + + + B N D C
Silurus meridionalis
Rl  Bagridae
105. e H + + + + + L N D C
Pelteobagrus nitidus
106. FLEK#E Fifa + + + + + B N D C
Pelteobagrus vachelli
107. KA i + + + + + B N D C
Pelteobagrus eupogon
108. T Fifh + + + + + B N D C
Pelteobagrus fulvidraco
109. H )= b + + + + + B N D C
Leiocassis crassilabris
110. KWy fi + + + + + B R D C
Leiocassis longirostris
R E K7 2: 2 E /) sponsored by China Society of Fisheries https://www.china-fishery.cn
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SR

73 A YL St it
distribution range ecological type
Fik  species : C T E S
LISV o o
YB Lz HJ 1 BN locati habitat spawning food
ocation
preference type type
111, [ R + + + + + B N D C
Pseudobagrus emarginatus
112. VIR + + + + + B N D ¢
Pseudobagrus truncatus
113, i Al + + + + + B N D ¢
Pseudobagrus pratti
114. [5 J #L85 + + + + B N D c
Pseudobagrus tenuis
115, #1085 + B N D C
Pseudobagrus brevicaudatus
116. 5554t + + + B N D ¢
Pseudobagrus ussuriensis
117. KA + + + + B R D C
Mpystus macropterus
k888  Amblycipitidae
118. [ &k fig + + + + B R D C
Liobagrus marginatus
119. 03 figk + + + + + B R Y, C
Liobagrus marginatoides¥k
#kR} Sisoridae
120. H g o ik + B R D o
Glyptothorax fokiensis
121. hteg ik + + + + + B R D o]
Glyptothorax sinensis
AR} Ictaluridae
122, BE 53 X Rl + + B N \% o
Ictalurus punctatus™
% H Perciformes
fifFl Serranidae
123. i + + + + + L N P C
Siniperca chuatsi
124. DR + + + + L R P C
Siniperca scherzeri
125. KHR 5 + + + + + L N P C

Siniperca kneri

iRl Percidae

126. #2fifi + + + + L N \Y% C
Sander lucioperca*

JEEERl  Eleotridae

127. Vb Y + + + + + B N \% C
Odontobutis obscurus*
128. s hta + B N % C

Hypseleotris swinhonis

HRAFL Gobiidae

129. #E W hidf o + + + B N D C
Rhinogobius brunneus
130. TP Wil fyf £ + + + + + B N D C

Rhinogobius giurinus

2 28R  Osphronemidae

131. X2 + L N P O
Macropodus opercularis

#%} Channidae

132. 5 + + + B N P C
Channa argus

WAL Cichlidae

133. B2 @4 + + B N D 0
Oreochromis niloticus*

https://www.china-fishery.cn HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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“ER
Gy Aii AR
distribution range ecological type
FIR  species » RNl PR ek
YB LZ HI 7 BN Bk habit i food
location abitat spawning 00
preference type type
H4tEH Beloniformes
#%% Hemiramphidae
134. [8] T + u N \% ¢

Hyporamphus intermedius

e ok KIL EJRRA S, *: Aok, + ARUIAAS IR @K,
Wi Us P BRMS Le P REASK B REME N EFERMAK; R SRKAEE; P PRI A, S-P: R MO0 9 f;

Ve PR LRI K

YB: ESE¥h; LZ: VML HI: SV JJ: VLS BN: EF

D: ULMEIRMME; S BIRMmE; H: Marknk: ¢ Watkmd; o Ratkmk

Note: % : Endemic fish in the upper reaches of the Yangtze River; *: Exotic fish; +:Fish appearing in this survey; YB: Yibin station; LZ: Luzhou station;
HIJ: Hejiang station; JJ: Jiangjin station; BN: Banan station; U: Pelagic fish; L: Lower middle fish; B: Bottom fish; N: Quiet and slow-flowing fish; R:
flowing fish; P: Fish that produce floating eggs; S-P: Fish that produce drifting eggs; V: Fish that produce sticky eggs; D: Fish that produce sunken eggs;
S: The fish that likes shellfish to lay eggs; H: Herbivorous fish; C: Carnivorous fish; O: Omnivorous fish

#2 RIFEXF

=
JIL

BARXRER

Tab.2 Composition of fish fauna in main stream of the reserve

H i B E/% # i B /%
Order species percentage Family species percentage
i3 H  Acipenseriformes 2 1.49 iFF}  Acipenseridae 2 1.49
% H  Salmoniformes 1 0.75 el Salangidae 1 0.75
%}  Engraulidae 1 0.75
fifff2 H  Clupeiformes 2 1.49
i fl  Clupeidae 1 0.75
fi#F} Cyprinidae 77 57.46
P& R Homalopteridae 5 3.73
i J H Cypriniformes 97 72.39
R} Cobitidae 14 10.45
fEAE %l Catostomidae 1 0.75
fi#F}  Channidae 1 0.75
fififl  Percidae 1 0.75
figs®l  Serranidae 3 2.24
. H  Perciformes 11 8.21 22 2kl Osphronemidae 1 0.75
HHSEL  Eleotridae 2 1.49
il %l Gobiidae 2 1.49
AifAL  Cichlidae 1 0.75
%F}  Bagridae 13 9.70
Bk Bkl Amblycipitidae 2 1.49
6% H  Siluriformes 20 14.93 i} Ictaluridae 1 0.75
fi5F}  Siluridae 2 1.49
kR Sisoridae 2 1.49
#i%tfiH  Beloniformes 1 0.75 #5%}  Hemiramphidae 1 0.75
&1t total 134 100.00 &1t total 134 100.00

MR T R ER A 34 Fh, (5 EFZEE25.37%;
Wi B T2 @A 71 F, 5 R4 52.99%,
W AR AT FOKPER 028 69 Fl, B SRR
A 65 Fh . FEULTEIR S 54/, Frdi kb
Wil , AR 43.30%; 7 L I B AR 1
PRI, R4 45 R, 22 b, Zefrkfa
H85Fh, AEMEmAEAsFh, HEMmIE 4Tl

R E K7 2: 2 E /) sponsored by China Society of Fisheries
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HRFIEE A B o Bl 93 Fh, KT L
TR s 19 B P Eh 94 B, KT WA
2 16 Fh ;s ST 3 90 Fl, KT b4 A 2k
21 s VLR 85 A, UL LU FR AT 28 21 s
ELRg ol 98 F, KVL LA A s 16 . 452
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& 100 ¢ .
T o %
N § 30 | species number percentage
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Iﬁ g 60 f
E=N e
*’Sé 40|
22
= w20

Z 0

UL BINRIPSPV D SIHC O
ecological type
B2 RIFXFRELESKE
U: 1 EEMZE; L pREMAE B: JRZMAK,
2 R: BHKME: P PRI ME: S-P: PUERR LGN

N: EHZR

3 Ve RIEIN s D PRI Sk S B UL O
Mk H: Matmndk:, . Wettfadk, o. KEtkm3k
Fig. 2 Ecological types of fish in the main
stream of the reserve

U: Pelagic fish; L: Lower middle fish; B: Bottom fish; N: Quiet and slow-
flowing fish; R: flowing fish; P: Fish that produce floating eggs; S-P:
Fish that produce drifting eggs; V: Fish that produce sticky eggs; D: Fish
that produce sunken eggs; S: The fish that likes shellfish to lay eggs; H:

Herbivorous fish; C: Carnivorous fish; O: Omnivorous fish

23.33%. 24.71%. 16.33%. Cluster T F 7 Hr2h R
R, FEFIEAKE R 52.14% B, DAY IX iR B
AR RAEAT 34, A1 NEHE.
PN SBT3 A RAE A, AR, Al
ML, (K 3), NMDS 438715 Cluster 285 #7
AL IRIEAARL, AEARUE K- 55% i, 28
FEVE RAR BRI RA ol 3 41, NMDS (19 i 2 50H
012, WHHHEIF A —EWMmBEE L, TTLH
NMDS 4k 5 K $ 7R . One-Way ANOSIM £ 5 4%
IR, PRI X T U B SR I 0 2 a) 25 S
¥ (&7 R=0.874, P=0.001),

TEAR R Y, DU 48 (Sinibrama taeni-
atus). BEEER (Sarcocheilichthys nigripinnis). &2
oL ik (Ghptothorax fokiensis) 55 5 Fh A2 TEH.
Ty B, TRAEIESK (Cobitis sinensis). JtJE I fif]
(Saurogobio gymnocheilus). 5% 1 )& 1 (Acrosso-
cheilus monticolus) 5 5 F £ 2 A AE 35 M uifj ) 2R
e ARV (Botia reevesae). RIW) i (Distoechodon
tumirostris) .} SUER #(Squalidus wolterstorffi) %5 4
Fh o S ALAE B0 B 5 35 B A2 66 Gnathopo-
gon herzensteini). Bli W) ¥ 1t th (Abbottina obtusi-
rostris). %6 5 4V (Jinshaia abbreviata) % 5 Ff
i A AE VL B 5 8 (Elopichthys bambusa)
41 1% #H (Xenocypris microlepis). K HR 1€ g (Sin-
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10

ibrama macrops) %5 10 FpIAVAE L ma ki 8L, H:
W, DO AR . TEFDOLIE A SEIR TR 7 Rl
KL Bl A a2k,

24 YMMREE

TEAS Y A5 1) U6 4R 4 F g 86070 500 7 03 L
1 15.22%; HfARBTR R, i 16.55%.
R E 2R AR 5 (IRD TR AR R (36 3), %
LA 14 B, W FG 4 8 (Coreius heterodon)., FL
[ % i i (Pelteobagrus vachelli). W) #f (Rhinogo-
bio typus). L (Cyprinus carpio). ¢ 8 (Saurogobio
dabryi), ) (Carassius auratus). 15 i) | H
i #8 (Coreius guichenoti), W f4 (Ctenopharyngo-
don idella). fi% (Silurus asotus). 5% fi (Pelteoba-
grus fulvidraco). % (Hemiculter leucisculus). K
i (Mystus macropterus) . G ¥ Fith (Pelteobagrus
nitidus), 7 #ARY) S BT 56.17%, S E 5
71.38% VL Eifpke A e 2 b, b [s 1
SEVLH R, IRLEN 6.17%; B V) 462
A VL5 T E s B AR, IRU(E 7051 3.47%
110.96%.

Alaluti B R P, LSRRI OL S AT
E R ER . HEWHFA 5 F, TREH
MARHE fm, IRLECH 12.30%; 9 b9 Fh
A8, TIREPMMHE L fem, IRUED N
13.73%; SVLuiPLHMA 780, FLIRBHA L
JEdR R, IRIECA 27.00%; TLHES R4 4 Fi,
oA £8P e, IRIAHE /e ik 38.28%; LRI oL
BPhA o Ff, g BILIE R, IRT{EDY 32.86%.
AR LE, RLICE | bl W) SRR AN
R f82 R

2.5 M REM

AR P 3 X 3 B 2017—2019 4F- 3 3K 9 4
AR, XTI 2R, SR BN X
TLEHaZEY)A=EE, Shannon-Wiener $5%%. Simpson
FEHL . Margalef $5 1 Pielou 8 £ 2% 1k i Fl 43 1)
N 2.725~3.306. 0.883~0.942. 5.833~8.811. 0.699~
0.773. S AT ATRVAEfy fa 2 1) ZREVEFR 2 (18] 4) &
Fi, Shannon-Wiener ¥5%{5 Simpson ¥8${7E H 2= |
HUL. B 3 AR BEAE TR G Mar-
galef FEENE T B2 . A VLFITLHE 3 Dl N 2 I
ERREN S Pielou 48 BUFE B 22 A1 EL Fg 1 4> 34
RERBETRERGES A A a2
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YB-2019
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YB-2017
LZ-2018
LZ-2017
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L | | |
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HEIEES - Similarity
BN-2019 5D Stress: 0.12
EHMJ legend 1J-2019
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v LZ
HJ
e
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HIBLPE 11-2017
Similarity 018
ss S

3 RIFXFREEAESEELE Cluster 323550 NMDS HEFE

YB: EEuh; LZ: ML HI: AILEs; JJ: VLENN; BN: B

Fig.3 Clustering and NMDS sequencing analysis of fish community structure in the main stream of the reserve

YB: Yibin station; LZ: Luzhou station; HJ: Hejiang station; JJ: Jiangjin station; BN: Banan station

FEPEFEEY (K1 5) & B, Shannon-Wiener $5 %01 Sim-
pson $8 £ 7E I MM 3t 15 B e 7 5 Margalef £5 507E H.
iR, VL i fi; Pielou $5 50 7E 45 0l s 2
[ S AR A, SEERAR T 0.700, TERH A ok A5
OISR T A A S RS LA s o
2.6 EERREM

S FN W PR DX B VR R e PR
K £ SR A il A5 1 U AR P B i T ABC it 2 Bt
(F 6). L5 BN, VLAY 4 % i &
B LA EEh g Fr, Rzl S AR 45
P PEAD B R, 2R TR EAL; B
PRV = A w5 0 AR W e L 3 B it 4 5 8
PB4 B FE G, 2B R R R B 1 38 X
R B IE L2387 E T Oy
eI EE th R AE B U3 B th 2 07, (H R s A

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

HAEIT o AR A% vl RUR R AR ABC 2T
W AE AR AL R —0.103~0.169 (% 4). Hrfr, IT.
HE I W 0, GriLH A R 2019 4F
B9 WA/ 0, BN AL 2018 4R W (/N TF 0,
FLE U 2018 F12019 4E19 W {HE)/NT 0.

itig
31 BRMAMRELEE

AP IR ERNMIE 7 H 21 B} 134 Fp, fa
KRR, B 2010—2012 4ERYHRA 111 FhUO
AETEGN, A5 Py se R A L,
FBOR MG o P TR ARSEN il , KL RiEE
T (HEEEES TR M54 168 Fh, Hrp 63 fh
O RAEARR I POFARRER], X AT R 54 R
A KR X TR B (A EREE M) AK, [
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%3 RIPFXFREMSMB MR EIRIERK
Tab.3 Dominant species and catch composition of the main stream of the reserve in each site
PRI XTI
ﬂ’% main stream of the reserve YB Lz HJ 7 BN
species
P Py% Py/% IRl  Py/%Pyl% IRI Py%Py/% IRI Py%Py/% IRI Py%Py/% IRl Py/%Py/% IRI
i 1
Coreius heterodon 2.78 16.55 587 022 2.90<3.00 0.31 1.84<3.00 1.92 8.64 3.70 12.3143.6438.28 2.4424.45 9.82
LRI 8.25 9.13  11.60 9.6512.0812.30 9.5810.6913.73 14.8616.6327.00 5.86 2.70 4.39 3.23 242 439
Pelteobagrus vachelli : : . : . : : : : : : : : : : : ! .
it 3.77 7.15 6.18 6.9910.3610.31 4.14 9.51 7.78 5.6311.8012.00 1.86 1.94<3.00 0.80 1.11<3.00
Rhinogobio typus : . . . . : ' : : : : : . : : : . .
il
Cyprinus carpio 2.47 6.47 3.44 1.27 7.75<3.00 2.55 9.67 6.57 1.24 1.88<3.00 0.84 4.37<3.00 4.90 9.8910.57
g il 15.22 543  13.63 10.50 7.4311.67 13.91 4.7813.67 1825 6.7017.82 3.20 1.04<3.00 24.06 9.3432.86
Saurogobio dabryi : : : : ! : : : : : : : : : : : . :
il
Carassius auratus 5.64 5.12 6.27 498 4.16 448 829 7.1111.27 296 3.86 425 1.57 1.03<3.00 7.7611.3917.63
{110y 87 2.10 426 <3.00 0.63 2.25<3.00 1.10 3.20<3.00 1.99 4.52 3.47 8.44 7.2810.96 0.90 3.09<3.00
Rhinogobio cylindricus : . . . : : ' : . : : : ! . : : . .
I 1 66 0.87 389 <3.00 0.21 0.87<3.00 0.74 2.73<3.00 1.41 5.47<3.00 2.77 7.42 6.17 0.21 1.26<3.00
Coreius guichenoti : . . : : : ' : . : : : : ' : : . :
L 2 46 1 12 24 2 2.42 4.
Ctenopharyngodon idella 0.67 89 <3.00 046 1.87<3.00 0.71 2.35<3.00 O. 73<3.00 0.99 2.42<3.00 0.90 590 3.45
fife
Hypophthalmichthys molitrix 0.97 2.85 <3.00 0.16 2.15<3.00 0.06 0.51<3.00 0.0l 0.20<3.00 3.20 7.77<3.00 1.80 3.49<3.00
i
Silurus asotus 1.59 2.64 <3.00 0.54 1.10<3.00 2.51 5.61 4.02 0.95 2.02<3.00 0.44 0.63<3.00 2.67 3.75 4.07
i 4 4 4 <
Pelteobagrus fulvidraco 3.2 243  <3.00 3.55 2.19<3.00 7.85 6.42 7.52 1.08 1.08<3.00 2.85 0.87<3.00 0.90 0.70<3.00
ALY 1.16 213 <3.00 0.95 2.57<3.00 0.80 2.43<3.00 1.15 2.67<3.00 1.77 1.66<3.00 1.31 1.10<3.00
Culter alburnus : : : : : : : : : : : : : : : : : :
4
Hemiculter leucisculus 4.46 2.12 <3.00 9.68 4.19 720 0.80 0.40<3.00 596 3.13 342 1.80 1.50<3.00 3.73 2.01 3.92
I 1.17 1.82  <3.00 1.84 3.59<3.00 0.32 0.48<3.00 1.55 1.61<3.00 2.51 2.51<3.00 0.42 1.18<3.00
Leptobotia elongata : : : : : : ' : . : : : . . : : : .
N3
Mystus macropterus 1.52 1.81 <3.00 0.51 0.55<3.00 5.11 5.03 545 148 2.18<3.00 — — — 0.26 0.37<3.00
PIRES ¢ k]
Pelieobagrus nitidus 3.60 1.50 <3.00 3.07 2.57<3.00 3.50 1.43<3.00 3.74 1.16<3.00 1.98 0.63<3.00 4.80 2.28 5.85
i 0.42 1.33  <3.00 0.01 0.07<3.00 1.15 3.22<3.00 0.69 2.22<3.00 0.30 0.28<3.00 0.07 0.10<3.00
Culter mongolicus ) . . : . : : : . : : : . : : : : :
K 0.34 125 <3.00 0.16 0.38<3.00 0.15 0.69<3.00 0.41 4.04<3.00 0.18 0.38<3.00 0.67 0.41<3.00
Leiocassis longirostris : . . : . : : . g E . . E E . . . .
= fi
et 1.36 1.18 <3.00 3.72 4.15<3.00 1.52 0.98<3.00 0.92 0.88<3.00 0.30 0.22<3.00 0.21 0.09<3.00

Hemibarbus labeo

I Py BEE: Py EE: IRE AXEEMERY, — THHE:

Rl

YB: BHEE¥h: LZ: NG HI: AYLub: JJ: VLHEHE: BN:

Notes: Py. quantity percentage; Py weight percentage; IRI: importance relative index; —: no catch; YB: Yibin station; LZ: Luzhou station; HJ: Hejiang

station; JJ: Jiangjin station; BN: Banan station

WA KRN, hei | 886 (Anguilla
fitg
(Ochetobius elongatus) %5 KAz 6 2 AE KT
T 5 o R B T R e, it PRI AT R B M
W =R IMARAR IS T, i )5 % S T AR A
ARG WO L BB T, BHA T A Y
JetAk, DA™ 52w HOAPS S5 0 A ) DX I
ER P, I 3 H L (Onychostoma angustisto-
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Jjaponica). i (Luciobrama macrocephalus).

12

mata). )| V8 8} (Sarcocheilichthys davidi). = T fi
(Xenocypris yunnanensis) %% 26 VT FiifdA f
RIEARWHAE T AR B, XAl G509 X+ 323
NGB LA G, K TLE B W VL3R
FRE It K o BT SO oK i AHAk Z K, Al
AE T B AR X TALE AR 85 5K SO 3k A= el Ay, 3
AR RS, @270 RIS
AR E D ReR L, *akige . A K 5%EH
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Fig. 4 Interannual variation of characteristic values of fish diversity in the main stream of the reserve

YB: Yibin station; LZ: Luzhou station; HJ: Hejiang station; JJ: Jiangjin station; BN: Banan station
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Fig. 5 Spatial variation of characteristic values of fish
diversity in main stream of the reserve

YB: Yibin station; LZ: Luzhou station; HJ: Hejiang station; JJ: Jiangjin
station; BN: Banan station
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W AFIFE ™, 34, P BRI (Sinogast-
romyzon sichangensis). ¥ 11 € 8k (Euchiloglanis
kishinouyei) %G F5A a2 2ok A T4 V0V R iiF ol H:
sz, AFREKLG, A m iy X+
WHIERE 2R, U B S R XE LA B A 5,
AUV AR R AR B TR B | 2 B L . BE
RS 14 Ak 2, AT 2010—2012
AR A BEN, R RECE N T 8 b, X R Fb
AR PR B A AR SR 35 N 1, BEAE RS 12 2K
E RMTES 0, AR R A A XU
MR, ORI X T 2R AR 450 2
MR TR 7 DO DI A 1 O Y £ A
PP X W i BT LA Bk A . W B £
PORL BT IR, A PR TS AR
() g SR AR U AR L, 7 I O Y A 2 L AR Ak
AR, PERRTEIN B R LL BT B T 24.48%, 7L
PEIR LB BT T 27.20%, X AT EESE A
2RI SRR ERR TR X TR R U
PERRPEOR A E2E) I DR IR I o A %)
PRAP X A7 O Dy RE IR AT 3 A i R B,
TEILBIA 61.11% 2™ b Hh LI REIR (k™ 5
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Fig. 6 ABC curve of fish in main stream of the reserve

YB: Yibin station; LZ: Luzhou station; HJ: Hejiang station; JJ: Jiangjin station; BN: Banan station

RGPS, XL BRI A 507 DR 2 F- B 2
iy, AR M O Y 1028 DL KK VL] (Acipenser
dabryanus) . 75 R #E (Procypris rabaudi) 55 T FF
Hak,

AR, FLICHERM | g b W) 55/
AU TR R AP XTI A R 7 b o i
5 RHTEEI2010—2012 FH A 45 A L, K
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ik (Leptobotia elongata). 1< H&W) it [B 17 4 £6 55
R R UM R 7L/ f= A N 7Y O R
R AR B 6.31% FRERIT 0.87%,
/£ VL DN 10.81% T R 3 5.47%, 78 ILHE S
11.05% FREZ] 7.42%; K 6EV) 6048 L B/
HE i A 10.69% T FER] T 0.55%, 7E4 1Lk M
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F4 RIPFXFRESHSELRE WEEREK
Tab.4 Interannual variation of fish community W value in the main stream of the reserve
YB Lz HJ Al BN
2017 0.013 0.006 0.051 0.077 0.086
2018 —0.013 —0.002 0.006 0.169 0.025
2019 —0.046 0.055 —0.030 0.095 —-0.103

YB: HEESE; LZ: PEMuE; HI: AT JJ: YLERE; BN: ERgu

YB: Yibin station; LZ: Luzhou station; HJ: Hejiang station; JJ: Jiangjin station; BN: Banan station
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Analysis on the characteristics of fish community structure in the main stream
section of the National Nature Reserve for Rare and Endemic Fish in the
upper reaches of the Yangtze River

TANG Cheng '?, DENG Huatang ', TIAN Huiwu', WU Xinghua®, TANG Xiliang *,
PUYan', WANG Daoqun', DUAN Xinbin', LIU Shaoping', CHEN Daging "
(1. Yangtze River Fisheries Research Institute of Chinese Academy of Fishery Sciences, Wuhan 430223, China;
2. College of Fisheries Huazhong Agricultural University, Wuhan 430070, China,
3. China Three Gorges Corporation, Wuhan 430010, China;
4. China Three Gorges Construction Management Co., Ltd, Chengdu 610023, China)

Abstract: The National Nature Reserve of Rare and Endemic Fish in the upper reaches of the Yangtze River is loc-
ated in the lower reaches of Xiangjiaba Dam. With the impoundment of cascade hydropower stations in the lower
reaches of Jinsha River and the implementation of the "ten-year fishing ban" policy, the fish community in the
main stream of the reserve may change. In order to explore the characteristics of fish community structure in the
main stream of the Reserve before the "ten-year fishing ban", based on the catch monitoring data from five
sampling sites of this section from 2017 to 2019, the characteristics of fish species composition, ecological types,
community similarity, species dominance, biodiversity and community structure stability were analyzed. The res-
ults showed that 134 fish species were collected in this investigation, belonging to 7 orders, 21 families and 83
genera, among which 27 species were endemic to the upper reaches of the Yangtze River and 12 species were
exotic, accounting for 20.15% and 8.96% of the total species respectively. The fish community was dominated by
demersal fish, sunken eggs and omnivorous fish. Cluster analysis and Nonmetric Multidimensional Scaling
(NMDS) analysis showed that the fish community types of five sections in the main stream could be basically
divided into three groups at a certain level of similarity, as Yibin, Luzhou and Hejiang sections formed one group,
Jiangjin section and Banan section formed separate groups independently. There were 14 dominant species, among
which Pelteobagrus vachelli was the dominant species in the whole area, with the highest dominance in Hejiang
section where the IRI value was 27.00%. Shannon-Wiener index, Simpson index, Margalef index and Pielou index
ranged from 2.725 to 3.306, 0.883 to 0.942, 5.833 to 8.811, 0.699 to 0.773, respectively. As a result, fish species
diversity and the community distribution uniformity was high in the main stream of the reserve. The results of
ABC curve analysis showed that the fish community structure in Jiangjin section was relatively stable, but moder-
ately disturbed in the other section. This study could supplement the basic data of fish community information in
the main stream of the nature reserve, and also provide theoretically scientific support for fish resource manage-
ment and ecological evaluation of "ten-year fishing ban" in this section of the river.

Key words: community structure; fish composition; ecological type; diversity; the upper reaches of the Yangtze
River
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