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Abstract: The lower reaches of the Jinsha River (Shuifu-Yibin section), a nursery habitat for various rare and endemic fish spe-
cies of the Yangtze River, are one of the areas with dense construction of large hydrop projects. However, the fish biodiversity in
this region is under severe threat. To assess the status of its fish resources, we had conducted ten surveys from 2021 to 2023 in

three river sections: Anbian Town, Sankuashi and Baixi Town. The results show that a total of 69 fish species belonging to 7 orders,
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20 families and 50 genera were collected, with the Cyiformes being the most abundant (48 species). There were 17 endemic fish
species from the upper Yangtze River, 7 species of nationally protected wildlife, and 8 invasive species. The dominant species in
the community included Coreius heterodon, Tachysurus vachelli, and Leiocassis crassilabris. Among the biodiversity indexes,
only the Margalef richness index showed significant temporal and spatial differences (p<0.05). The ABC curve indicates that the
fish community was in a state of moderate disturbance, but with a trend of increasing dominance of larger individuals. Cluster
analysis shows that at a similarity level of 56.71%, the species from 2021 and 2022 were grouped together due to their similarities,
while the ones in 2023 were more similar to historical records so they were grouped together. Compared with the results from
2021 to 2022, there had been an increase in fish species in the mainstream of the Jinsha River (Shuifu-Yibin section) in 2023. It is
recommended that measures such as continuous fish stocking, controlling the invasion of non-native fish species, and streng-
thening scientific monitoring be implemented to further promote the recovery of fish populations in the Jinsha River and the

Yangtze River.
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Table 1 Information of fish sampling sites in mainstream of lower reaches of Jinsha River (Shuifu-Yibin section)

haes PR £ iz
No. Sampling site Longitude/(°E) Latitude/(°N)
G E R 1 km TEHEA
! 1 km upstream and downstream of Anbian Town 104.4308 286259
SHA BT 1 km YR
2 1 km upstream and downstream of Sankuaishi 104.4897 28.6609
12 U 1 km i
3 FABELETUF 1 km P 104.539 3 28.687 9

1 km upstream and downstream of Baixi Town
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2023 AFRIPLIHAF OIS | JCATR 23k f (Age-
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fer) . BRI G 810
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Table 2 Index of relative importance of main fish species of different time and sample in mainstream of lower reaches of
Jinsha River (Shuifu-Yibin section)

A4 Year ¥ 15 Sampling site
Ik Species L = R
2021 2022 2023 Anbian Town Sankuaishi Baixi Town
KL Acipenser dabryanus 807.2 — 871.6 — 2 890.5 576.5
T e A Sk A, Ageneiogarra imberba — — 907.9 — — —
8 Cyprinus carpio — 622.9 — — — —
# Hemiculter leucisculus — 13124 704.5 — 1129.8 —
S B Pseudolaubuca engraulis 612.2 — — — 156.4 —
13k % Megalobrama amblycephala — — — — 542.2 —
‘H B ik Gobiobotia filifer = = 1042.6 12389 — —
14 . Coreius guichenoti 546.1 — — — — —
#ilftL Coreius heterodon 1508.1 2693.3 6 658.5 5627.7 1709.1 4938.0
g8 Saurogobio dabryi 946.6 — — — 564.8 —
FLIRE A Tachysurus vachelli 8160.3 9632.8 3725.6 5042.5 4520.4 8 086.0
MR Leiocassis crassilabris 2078.8 1534.6 — 693.5 — 15724
R4 Sander lucioperca — 1767.4 — — 1717.4 —
Mzsli] FRTr (3 3), ZEnBUTBHEATER 23 SR

PLsioph Ay B B ke | 4 f0 . FC IG5 R R B 5
PO VLB RS RO VLA | & L
fa . Sk L edh) | R RE B AR
fiyt s AR BB 2RI AL E R VTS | 4
f FLIGHT R RV R

X UPTLT T OK &S —H 2B A FERAE
VLB 3 4 1Y B A T A o L S R 5L (IRT) 47
Br (6 3), RN, @UILTFIFETR OKE—8
B MILEFO KIS . AR S A, AR
LTI~ S /S = W= € AN U S £ R
o dedl) . FLICHERUM . MRS, MR655F 13 F,
A4 R R R T R Y 84.82% F11 86.57%);
A X5 FIRE R B 34 A £60 R BL LG 3 i £ Ay
F. TEEFRN 8 R, B AEVNEK (Sinibotia super-
ciliaris) . ToRVPH (S. reevesae) . )l (Carassius
auratus) . SEEEIAE . FAMEEN (Culter alburnus) . J&
fiff (Hemibarbus labeo) . Wfif] (R. typus) Ffifi (Silu-
rus asotus), i1 5 BB E A ETRER 7.57%
H14.59%; WA EILREA 24 B, 254 AL
HALETER 1) 7.61% F1 8.84%.

G-F % # M 384
MG 10 WA A R Ed , 3 T &1L
T Ok'E—HER) WF. B2
MEFE] F3RE, F. Gl G-F 8505 S B 4E TR
B (3 4), FHEAE YK TBCR B ARG N,
UEHZVLBAR R TE B ARSI, FHAL A& ] 24
PEEFEFE . WNEERE, ZEN F. G G-
FAa8m T =Yea g e, MEm F. G M G-
FA880m T =8 (K 4), BB RHA RIS
[ ZFErE iR, HUCRRE, —Poa ik,
232 At S HE
28 2 4 P 48 B0y A Br A2 A g B B,
2021—2023 4F Y 3 4], @ IPVL TR OKE—
B ) Margalef & E 8 E0F Shannon Z2F:PE
SRR, Hrd 2023 4E (%) Margalef 3 & 5
¥R Shannon 2 R4 48 508 8 35 = F 2021 Al
2022 4 (p<0.05), 2021 4EF1 2022 4F[0]) I T6 8 &P
#5¢ . Pielou Y2 FEFEEA Simpson ZHEEFEEUHH
XRAE, BN (K1), BAER, 2023 451
Margalef & 5% . Shannon ZFEPEFE %L .

23.1



116

[ A N S

%21 %

RI @ITHTR KE—EER) BRYWANRER

Table 3 Composition of fishery catches in mainstream of lower reaches of Jinsha River (Shuifu-Yibin section)

B o ot )%éﬂzﬁﬁtb i H AT *HX#%?& Eﬁéﬂﬁﬁ
Species Number Mass/g umber Mass R4 Community
percentage/% percentage/% IRI status

Bt i XA Ictalurus punctatus® 17 1236.0 0.38 0.26 63.8 111
KL Acipenser dabryanus 39 47 760.3 0.88 9.89 2152.6 I

=32t} Acipenser sp.” 1 1710.0 0.02 0.35 12.5 111
NG £ Myxocyprinus asiaticus 9 1939.8 0.20 0.40 80.5 111
KWK Leptobotia elongata 15 825.7 0.34 0.17 50.8 I
L1 Leptobotia rubrilabris 1 41.7 0.02 0.01 1.0 v
rhAEYB Ik Sinibotia superciliaris 81 829.0 1.82 0.17 199.1 0|
TARVPK Sinibotia reevesae 86 1329.0 1.93 0.28 220.7 1
VB Misgurnus anguillicaudatus 2 8.7 0.04 0.00 1.6 v
KGRIk Paramisgurnus dabryanus’ 2 324 0.04 0.01 1.7 v
R ICLL# Claea dabryi 1 7.2 0.02 0.00 0.8 v
BB Lepturichthys fimbriatus 30 306.2 0.67 0.06 73.7 111
JLE UK Jinshaia abbreviata 4 455 0.09 0.01 33 v
FhAEE G VMK Jinshaia sinensis 2 17.4 0.04 0.00 3.2 v
FRAEBIHIGE Spinibarbus sinensis 8 4530.8 0.18 0.94 37.3 111
H B 1 Onychostoma simum 7 4726.8 0.16 0.98 75.7 III
1% Cirrhinus molitorella” 1 1014.0 0.02 0.21 7.7 v
TCoE S 3k . Ageneiogarra imberba 41 21591.0 0.92 4.47 718.7 I

VU140 £ Schizothorax kozlovi 2 84.8 0.04 0.02 2.1 %
R Procypris rabaudi 25 8373.1 0.56 1.73 535.5 I

i Cyprinus carpio 14 8994.6 0.31 1.86 507.8 I

Y Carassius auratus 16 2085.59 0.36 0.43 184.6 11
Set&S Zacco platypus 19 208.3 0.43 0.04 47.0 111
L1 Opsariichthys bidens 3 94.3 0.07 0.02 5.8 v
fi. Hypophthalmichthys molitrix 1 1414.0 0.02 0.29 10.5 111
U1 &4 Hemiculter bleekeri 35 1026.1 0.79 0.21 66.6 11
& Hemiculter leucisculus 244 5243.74 5.48 1.09 1313.2 1

K [C& Hemiculter tchangi 2 144.5 0.04 0.03 5.0 v
Ui Pseudobrama simoni 2 73.5 0.04 0.02 4.0 v
U )1 4Efi Sinibrama taeniatus 1 422 0.02 0.01 1.0 v
S Pseudolaubuca engraulis 82 3024.4 1.84 0.63 164.5 11
Rt Pseudolaubuca sinensis 4 226.8 0.09 0.05 4.6 v
FAMEL Culter alburnus 6 3284.3 0.13 0.68 162.9 11
3455 Megalobrama amblycephala” 30 14 604.3 0.67 3.02 862.6 I

|85t Megalobrama pellegrini 3 3186.5 0.07 0.66 48.5 I
# A Xenocypris davidi 8 4617.5 0.18 0.96 75.7 I
[E W) fil Distoechodon tumirostris 7 9 606.5 0.16 1.99 71.5 111
AR EE; Rhodeus ocellatus 2 16.4 0.04 0.00 3.2 v
‘H B ik Gobiobotia filifer 211 3657.03 4.74 0.76 1099.3 I
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R 3 to be continued
Wyl o okt A I JiipsiqE R *Hﬁ?ﬁﬁﬁ Ei%lﬁﬁ
Species Number Mass/g Number Mass e Community
percentage/% percentage/% IRI status

fifkfit: Gobiobotia pappenheimi 1 9.0 0.02 0.00 0.8 v
SRk Xenophysogobio boulengeri 13 153.7 0.29 0.03 32.4 111
#3464 Squalidus argentatus 19 233.7 0.43 0.05 31.7 11
JE4# Hemibarbus labeo 36 3257.5 0.81 0.67 247.2 11
[ {2 ) &% Rhinogobio cylindricus 5 333.6 0.11 0.07 6.0 v
AW i) Rhinogobio ventralis 1 140.0 0.02 0.03 1.7 v
Wytit] Rhinogobio typus 26 4598.5 0.58 0.95 409.6 I
4 Coreius guichenoti 35 10 147.6 0.79 2.10 673.6 I
i Coreius heterodon 451 176 264.7 10.13 36.49 12431.6 I
g dt) Saurogobio dabryi 97 3125.3 2.18 0.65 565.2 I
B g Saurogobio punctatus 9 570.2 0.20 0.12 21.3 111
RIS F B Platysmacheilus nudiventris 5 40.4 0.11 0.01 4.0 v
KA F L Tachysurus eupogon 1 40.0 0.02 0.01 1.0 I\Y%
JEEEHUA Tachysurus nitidus 5 225.1 0.11 0.05 10.6 111
BN Tachysurus fulvidraco 28 884.46 0.63 0.18 54.1 Il
TLREHUA Tachysurus vachelli 2199 75316.7 49.39 15.59 19 495.4 I
MBS Leiocassis crassilabris 365 16 843.7 8.20 3.49 3505.6 I
KW)bifs Leiocassis longirostris 11 796.5 0.25 0.16 68.7 111
VIRt Pseudobagrus truncatus 3 86.6 0.07 0.02 5.7 v
K Hemibagrus macropterus 2 240.7 0.04 0.05 6.3 v
%kl Liobagrus marginatus 10 110.83 0.22 0.02 24.8 111
rhaEL sk Glyptothorax sinensis 8 26.7 0.18 0.01 12.3 11
fif Silurus asotus 4 3745.8 0.09 0.78 115.4 11
K 4l Silurus meridionalis 6 349.41 0.13 0.07 13.8 111
FBRWIHR FE Rhinogobius giurinus 9 34.8 0.20 0.01 27.9 I
W8 Sander lucioperca” 25 26282 0.56 5.44 1200.4 I
FFERF e Coptodon zillii" 1 63.2 0.02 0.01 1.2 v
AN K PH 4G Lepomis macrochirus® 2 159.2 0.04 0.03 2.6 v
8% Siniperca chuatsi 7 726.6 0.16 0.15 20.5 111
B Siniperca scherzeri 4 305.8 0.09 0.06 5.1 Y%

Heox ANRRR; LOCHERR; 1L R L F WA V. IR,

Note: *. Exotic specie; I. Dominant species; II. Important species; III. Common species; IV. Occasional species.

Pielou ¥4 BE 48 HUR Simpson ZFEVEHE K34 h fix
. HLUUR 2021 4R, e fiCh 2022 4

MZS B AR AL BRI, 3 AN REEVTLEBLH Mar-
galef F= 5 FEFE XM Shannon-Wiener Z2F£ M85
SR, Pielou Y2 EEFE UM Simpson ZHEPEFE4L
X R E , AN (B 2), Horp 2 BB
Margalef 3 & B 5 50 . & & T = W/ Rk iR 44
(p<0.05), —H AVLEAY Shannon ZHEMEFEEL .

Pielou 3J2] FEFEHUFN Simpson Z2FEMEFE K08 5 T4
MBURATRE, (AR EN 2R, SRMFE, %
MR FE, HUORMAEEE Iy —Hefr
Shannon ZHPEFE 4. Pieloudd 5y i 45 £ A
Simpson ZFEPEFE R 1 = Huf, HROEE
B, AR EARSL,
24 BEERTEM

2021—2023 4 ABC HhZE ILIE 3, 2021 fil
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Table 4 F-index, G-index, G-F-index of different time and samples in mainstream of lower reaches of
Jinsha River (Shuifu-Yibin section)
B SE0)y Year 55 Sampling site
fitr 1 Yeri HRs
Index L = &
2021 2022 2023 Anbian Town Sankuaishi Baixi Town
Al Family 12 13 19 17 14 16
J& Genus 24 27 48 43 30 35
i Species 32 32 60 51 37 48
F $5%4 F-index 5.262 6.232 9.256 8.509 5.686 6.226
G $8%X G-index 3.103 3.249 3.808 3.696 3.669 3.644
G-F 8% G-F index 0.410 0.479 0.589 0.566 0.355 0.415
g - 7.923
E2021 m2022 m2023
57T
=
.S 6 -
§ 5 4313 4273
A 4r
!
R
Ho0
¥ 0.854
% 0.518 ( 378 0-637 0.677 0,516 -

0
FE LR EZEERiE1 BIS AR % Z R
Margalef Shannon Peilou Simpson
K1 2021—2023 ARV T F I OKE—HIEBY MY 2 kR )42k
Fig.1 Temporal changes in fish species diversity in main stream of lower reaches of Jinsha River
(Shuifu-Yibin section) during 2021-2023

8 7.200
5 07 | . m 7% Anbian Town B =3Uf7 Sankuaishi  mAHE#H Baixi Town
<
g L
= 6
s o
8 4r
ﬁ 3r 2.379 2462
Ho, | 1.764
i
‘N‘\ 1 0.605 0.682 0.456 0.792 0.835 0.646

0

FEEIRE QLR IEE ! SN E EZERER IR0
Margalef Shannon Peilou Simpson

K2 VORI Ok E—REB) fYih St 221k

Fig.2 Spatial changes in fish species diversity in main stream of lower reaches of Jinsha River (Shuifu-Yibin section)

2022 AR AEREVR I BCR LR thZe s T A Y &4
Ptz b, W35l —-0.043 F1-0.100, KW
2021 F1 2022 FEVIL TR OKE—HEE) 1Y
OIFEIE AT TR, BRI BRI
Fle, DL RIS 3 2023 AR PR3 dh 2
fFADERFEMLZT, WH0.045, FH
2023 FEEVMIT R OK & —H =B i faiEs
R TRFERE, BEVR T R S a2

MAFNTEE , GilifE . —Hem kg gian
BET B LA B I R 5 AR W e A B I A ZE
FIIX 3 AMVLE IR AL T rh BT RS
2.5 YA RERTH

ARy ta 5 HE T Bray-Curtis RISUWE 4 i
TN o TR S AR AR DU it o A 2R B ) s/ T T
T 56.71% AHUME AR L VT R OkE —
HIEE) MMM 3 . H1h 1983,
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o 100 7 20214 100 7 2022%F 100 1 2023%F
g 80 80 80
R E
e 3 60
E oo 60 60
BE 5
2 w0 W=-0.043 o W=-0.100 49 W=0.045
S
20 20 20
1 10 100 1 10 100 1 10 100
o 100 UL 100 1 =HeA 100 TAHEH
> Anbian Town Sankuaishi Baixi Town
g
8 80 80 80
R E
£5
Elé g 60 60 60
EL=
= 1 W=0.016 0 W=0.042 40 W=-0.020
5
20 20 20
1 10 100 1 10 100 1 10 100
WFHET Species rank WyFhHET: Species rank WFhHET Species rank
v 3/ Abundance  + ZE¥yH: Biomass
3 &V OKE—B=E) W E ARt 2k
Fig. 3 Abundance-biomass comparison (ABC) curves of fish catches below main stream of lower reaches of
Jinsha River (Shuifu-Yibin section)
©2008—2011
® 1983
©2007—2008
0 1994
© 2023 x
¢ 2005
+ 2000
+1997—1999
A 2022 x
A 2021 *
r T T 1
40 60 80 100
FHALE Similarity/%
o ZH1Groupl o Zi2Group2 4 ZH3Group3  x ANIKIHAT This survey
El4 ST OKE—HEEE) RNRAEG RIS rAH IR
Fig. 4 Bray-Curtis clustering of fish community in main stream of lower reaches of Jinsha River
(Shuifu-Yibin section) in different years
1994, 2007—2008, 2008—2011 12023 4F; 41 & —RE=E) i m 91 flY; KEHEksE

2 4 1997—1999. 2000 12005 4-; 40 3 N

2021 F1 2022 4E,

3 B

3.1 BEMEAREETE

K E W EUAT (1983 4F), VML TFIFTIR Ok

o AR T (1986—2005 4F), dLigskfazk 78
Fpt2ts oKk s @ eI fA) (2005—2011 4F), Fhid sk
a2 74 FHUPM S ARYCR S E M 69 B, FHXTT

PIFE A AP b, HAZRASSH A s,
S, — Bl E T S W R UK i (Pseudogyrin-

cheilus prochilus) . = F #44 (Discogobio yunnanen-
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sis) SF IS SO R S AN far B 258K (Homatula)
A ek g (Chimarrichthys) SFAEAR R A P IFAR
EH| XATBEEW T L MR & RS 10
T iE , s 1 2R A K B R,
TKIRAS G R BOKSCIE A, WA T 2 A ey
WIS HR, FEELT RS i
ity 25 DR A0 288 B8 R ) R 30t B R k1) i AR R
HRALAMETTIHR, s 28 A EAR IR
P IR A B

AW PR RN ITLE 37 B, Mgt 9 2.
ISR 1 R Kk 15 BB AR 25 R IR T
Hith 35 8, JUHR K VTEF R IR, B 2401
RSB, 17T e HE FE O AN A A B Y S it
BK, PEATRGTE, H 2008 4FLOK, TEIZILE
B BRI VAT . AR, A TR
ik [R] C4R A HPARREIEE (Spinibarbus sinensis)
G, dhit 200 ARR. (Hil 50 LA
FLER, X EEYIRE S VL AL FIERE . A&
WA RAE BB SRR | e sg i, 8. 1k
fifj . MRS 8 BhAMR S, Hor 1A Sk FL 5 ()
BEECEAE BRI, T TR, RIS M

FNAR L A AR, AR ATREC N
S R A VT Bt R S AR R R 22—,
T LA, WREEBORE , ASUKIEA 2551 DA
EHMNE, FEIREMIEX RPGMAEEL > H
YIRPRPE T e S b, H AR
TR AP AR RN, AR PSR R Y
A e BT 11.59%.
3.2 BEBELEMRSHETUEE

K T AR R T (2000—2008 4F), &7 T
B3RP LUFC FC B0 (L[5 14 o 0 S5 6 T £
S, HOLLBC R U (B TR £ o 2 X I 44
Ffp20400 s 25 7K HL 0 328 A 7 sF 1] A8 38 IR A T 3
WA 5 ) BN, VT B A [ 11 4] £ Rl R AR A
R RE, LA A R LAl PR P 2
M, WE . 6 FLRE A A" AR
B, ZILEB AR EEON FURE A . il
B, 2021 12022 4F U EC A A 4 XA,
2023 AN b e (3 5). X5 ABC 4k
GRS —F, 2021 A1 2022 4B W E BN
—0.043, —0.100, A £ SRV 2 n DA A JE 3
WL MARNRIRRE R E, AR R T M AR

&5 20002023 £E£VTTHTR (KE—EER) KEMAERTK
Table 5 Changes of dominant species composition in mainstream of lower reaches of Jinsha River
(Shuifu-Yibin section) during 2000-2003

Wyfh A4S} Year

Species 2000° 2007° 2008 2008—2011° 2011 2021° 2022° 2023°
RKAT47 Acipenser dabryanus = — — — — + — +
KMk Leptobotia elongata — — — — + _ — _
FRAEYL K Sinibotia superciliaris — — _ _ + _ _ _
To/0i = 883k i Ageneiogarra imberba — — — _ _ _ _ +
il Cyprinus carpio — — _ + _ _ + _
il Carassius auratus — — — _ + _ _ _
fi. Hypophthalmichthys molitrix = — = — 4 — — —
& Hemiculter leucisculus — — - + — — + +
FLE AT Pseudolaubuca engraulis + — _ _ _ + _ _
H B8kt Gobiobotia filifer — + + — _ _ _ +
SEEEEK e Xenophysogobio boulengeri = + + — — — — —
[B] 14t Coreius guichenoti + + + + " _
#ilff1 Coreius heterodon — — _ _ + + + +
g di) Saurogobio dabryi — + + + — + — _
FLIREE it Tachysurus vachelli + + + 4 + + + +
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SgRS to be continued
Wyl 40} Year
Species 2000° 2007 2008 2008—2011° 2011° 2021° 2022¢ 2023¢
MBS Leiocassis crassilabris — — — _ _ T + _
fifi Silurus asotus — — — 4 + _ _ _
K V& Silurus meridionalis — — — + n — _ _
1R Sander lucioperca — — — — — — + —
T 2. B CIRRTEEY (2005); b, BEICRAEERME (2012); o B IARF LW (2013); d. BHEICRBEFE (2013); e AR
;b I — RIBBL s X R

Note: a. Referenced from Liu, et al®” (2005); b. Referenced from Weil*” (2012); c. Referenced from Gao, et al''”! (2013); d. Referenced from Li, et al*!!
(2013); e. This survey; +. Detected species, —. Undected species; *. Absolute advantage species.

BT f X JE], R HEIE AL T E TR
2023 4F WAE R 0.045, FIRARAIEFIEEE I
i, IR ER . RBBESIERFEN, ST
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W A2k, R\ H'. JH D'TE 2023 4E3 fsy; X
%%Iﬁi*£$ﬁm%%%@uiﬁu&m%
W TR I LSRR 2 2, Iz A
FE S B KT YR ] g R A VLB K AR A
W, AU FEBURAIGTESSET, TR
foFE T AREAY), SR alayaEsitg' e,
F 2021 EAKVL “HAEER M 7 BUR 4T SEE LK
ARSI RN TGN TAE, SV R
BH a2 Z PR IR A O IS 8 2 sk
SRR, BRIV R OKE —HE
Br) M0 TR LS M AR TE AR AR, AR
AR, (5D S8R i, a2ty E
FEEADAEFETE AR, FERIMAE: 1) — 280
TP AR P 1 R AR A0 2 U (163 (Psephurus gla-
dius) . AT (A. sinensis) A VTEFEERPZE, RIR
P, R KL, 2) BAAE AR
Bk . 2E TR RSO 3) FE R R
A=A IR N A 2N | B PGB S £ RREL S B 55
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SR EEREER, (HAR TR LB IR
VIR AMRATSR I 3 4 3 e PR iR () T 2R

o P, BT JLAS 5 T 8 4 v VL R L
Bt B ST IR AE I 2R 1) RRATIFrsk
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