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KT R EEIEaX BT RERIIRAR

Fad ' WEMET OF #Y EHRS mRES
MRk 2 X ABFEE BE
(1. AR R mBly e L 400715; 2. thEK RIS K Tk = BF9E i
L AR B SR IR R U Se g s ik B 430223;
3. PEZBEEEHAERAG I A 610023)

WE AR T2017T—209FEF4—7 AEHETIRTEEaXEHRRERE £REF, HE
TRAERE2D2M, KET3HES5H, MUEA(Cyprinidae)# £ h £, o, FERM &% 13 #,
wARek 6 M, FTREXLEHAEAHENFAMENRZR, EXHE 6 AV NEHEEN,
2017—2019 4, # §F B2 R E B A 12.10x10°, 70.42x10° Fn 35.77x100 k1, & BERELFH
30.95x10°, 41.47x10° %1 39.44x10° ., b, #54 f 2K 3 £ 2R MERE R 1591x10° 41, £
B, EHELIBRA M E LN Bt e KW= 0037, AERANTNEE,FARN., kT2
Fude g # 3k 3 4b . Y#I(Rhinogobio typus)FE W NKEEE W ZMNINTHE 4, 3FEZH=HE
B K3k 40.93x10° 4, E #7537 4 ) T & 3. 2 4 (Crenopharyngodon idellus) = 51 3 %
FENME D4Rk ftk 7B, CCA p & RET, KL, KEFMREEHRERFHEMBEH
TREBEWN R, B k& (Lepturichthys fimbriata)fn 1% 3% 8| /b &\ (Parabotia fasciata)7E 7K 1§ 17 &8
RO E 8 fn N IR S H(Leptobotia microphthalma) %58 4 A0 3T, 5 KAL. & A0 o A ok M
B85 IR & (Coreius heterokon)F= 91 % A R B EZ W E L LM BB K. BERZE LI Tk
WRAKEFRELHEENTH, EHELRENRPRNEZARB L, 258 K" %R
WMEZSQAKX, HFR, WREE FAXRBZEKRE . BV B ZTREMREAR, FTREF K
FEBE, FE4 “TEEET, URFIFERE.
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KT LU S R A 2k, W RIGIRTE 22K, BB
R, KeEWHEFE, 8 THERZNERAA M
K, P RICEATL iR 2k 286 F, Horb A A
25 124 Fp(fEHEAE, 2012; He et al, 2010; %%,
2019), IZWIMHN EA R L BRI EZ A & W E
BRI A S HUR X (BB S, 2013), Hr, KT
IR R 2 E R YA SRR X (DL AR AR
DO TR A AT A A AR DR AP X, H VLB TR
PO X, KV EF 22 iR 2
iR (fa 2 £, 2012),

2012 AFELIR, BfE 0 -3, IR S R ALK
AHAR B K, ] it 1 SV SZ BEL, Ho BELIT T 2 2R i i A
W E S5 BEARAGEA R AT L3S, BT
K o AK SCIE 3 AR AR, 00T JRT G 7K A 37 o I8 20 A 25
TAKPE R B A Z B EH W, AR T
B, BEURED R . KA & E I e, R
TR T8 ) R T B R A, B T AT 0.2 Y BB R
WIS KRR S, A2 AR
Tl R U D (F K R4, 2005; T8 SR, 2017), WK
YL LW Ol FEIR R T B, = RIT(2016)1F
VAN A RE AR S E eI V) O ERARE SIRE S
SR A R R R, [ D fa(Coreius guichenoti)
K Bk (Leptobotia elongata)®s KA ZEHEE KGR
B WEIN R, B VLB R T T, Wi U i B 1
KN LY 32 km, 32 KIVEBE S5 7K SO B (14 52 )
TR A0 2 R R Y B A AR AR 5 R AN AR AR
o) FIAF i 45 #4922 4k 19 3 22 5t [N (Chambers et al,
2012), B 58 A0 2 PP AL 2K R TR i X £ S E
P55 ) — > B (TR FRSE, 2018), Jf Sl
BEVRTF S R RUBE AP B 1) ) 2 555 DIAH G . 2R
M, H ETZoK B0 2R B8R A JE Rl 2R >, Rtk
AT T 2017—2019 EFERIT B H EILEIT R
KRG, @ oA S . R AR
0 ORI - [ O R , HES 7 IR 00 1 R 2
BEFURE, DI T M B s VL B R P R Bk, S BT
Bl B 5 BRI R AP 52 B E S, [RII y  vT
TR G K FRL B 38 AT R VT i £ S Y 52 e A B 4
HIES%

1 #wREFE
1.1 AERESXIE

T 20174423 H—7H15H. 201844 A
27 H—7 H 17 HF 20194 5 H 7 H—7 A 20 HTE

KT B E BB R S R eI A, 3 4 Rt
W 241 do ZWrmE AL FEETAUN X TR 24T
24 400 m 4b(28°45'N, 104°37'E)( 1), L[5
JKHL 52 32 km, N EEG VML HIRITASI H 29 1.5 km,
SR X ) LR 4y o SR I ST Yy Oy AT R
FE, SRAE BB AEWT A 1Y FEROK B R R AR, X
ARV, PR T4z , TR Bu oy 0.46~1.71 m/s,
AFNE VL TH B8 B2 2 260 m.

12 REFERMELEE

R iR B i IR (PN i K e 96 R A 0 ) A
G AR AT ) LI T (R R4,
1991; BRAIR, 2014), REMEABEHER SO H, M
KK 25m, MEMMN 0.196 m?), M J5HEFIEE
Hite, BK 08:00 F1 14:00 JFihRE, F. FHEFR
26 W, BERRAE 15 min, 2 HBLONE g, iE
2480 R BE AR TR I I KRR R 4R (YST
ProODO AUV AN E ), W H i CR ] LS45A #lig
PRI 5% ), 75 WY BE (1 B Q4800 7 ) 55 A 355 [
FHE , KA B R T T S R R A
RIS F) K17 15 L W] 1] 22 3003 (https://www.ctg.com.cn/
sxjt/sqqk/index.html),

P O SR ST N K
SZX16 AL, oMbk F I, e s
PR TR, I IRORAE, RAIZRLIR DNA 41j
BF b FF Y E R, e a R W am . L
B H E LS AT R P R R M e (B SUE SE, 2007),
i 95% BT AE PRAFA M2 08 2 9517 DNA 434
R, VAXTBRRGHE(Liu et al, 2018),

1.3 HEAEESHF

PRI AL E M AR IR S E S AE
(1998 T Tk
131 Fie B R 95 >R B £ O 4 & 7 B
1, IF2E A 7K I R SR 4 B A0 B ) VB S A R 3
EORA-R

L=VT
K, L oRURE BRI B (m), VO (m/s),
T Ry fa BRI IG & & Bl (s) o
132 SFHRAETRFAE — TR T 4 VR AT I T A
PR ET AR (N, 5 F2& 24 h Y45 UE ISR AR 1 B 1 7283
B IMSHTE 2 YCREZ RIHER AR [ 5
AU AR R (I M) s, D
N,=ISM+IM

—YE IRAER BT O AR (M), 7% B 2 ORH .
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M=(Q/q)-m-C (constrained ordination) s & A B4 . AKAL . I & AN

X, O R R AW BB TK L E(ms), ¢ MRS
W N YT K b (mP/s), me R T 1 5 5 — R 2 Y
B P R G/, C R Wi B 7 i i R K
I U 1 2R 5 (C) S W T 4% o A0 R 4 A 1 B i T
YRR (D) S W RS N B (@) =2 e, R
C=D/d

Bzﬁ@m
i=1

A, Yd, FREWTH TS B Z M, n RS

i=1
W TAT T 150 SR B S B R o 2 IRAFRAS SR BE Z RN AR R 4R
BFRIP, 2 W m ) BR AR i MR A bk T T
A, O

M'=(M\/t,+M,/t,)t'/2

K, CAETE 2 WCREZ MR RIBEETE], ¢ 6 AT
JG 2 YWORERIFFEEMS ] s My My AT 2 UCRAERY
B
133 %it o N7 22453 Bt (ANOVA) K 56 31
B F AR 22 5, B TR P<0.05. AE
AN 54 BRI T 0 56 &, 48 FH R A A HE 7

TR 5 A BT R - 1938 H S A BRI, AN
[Fil Fft S5 1) #4251 %% ¥ (ind /1000 m’)i% H 25 b A 1E
PR B IR, s ORI - SRR L JEXT )
PRSI 47 B A 34X 1V 43 BT (detrended  correspondence
analysis, DCA), B HLIERIA(lengths of gradient>4)
B A A BF 58, lCR T B %) B 43 BT (canonical
correspondence analysis, CCA), DCA F1 CCA 43#7Fl
HEJP Kl Y2k A Canoco 5 8, Haidintr 5
YEIEITE Excel 2010 5 SPSS A FH5¢ i

2 HBRE5HW

2.1 FhEARK

2017—2019 4EFERK VT i B 2 Wi 21t R4 2
faon 457 ki, fFf 313 B, BT 3 H SR 22 fE 1),
Horp e g a2k 13 fh, BESR NN, HET
B2 IR UL BERL (Cyprinidae) i £, 3 13 Fir;
HWK 2 B B} (Cobitidae) 1125, 4 Fh 5 SF fig fifk Bl
(Balitoridae) 1 % £ 11 B} (Gobiidae) 4% 2 Fh; #2F}
(Bagridae)fiz/b, {0 1 Ffl o KT LI FFA MZH 6 Fh,
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o ) 2 ak G & (Hemiculter tchangi) . /N HE S ik
(Leptobotia microphthalma) . S+8EfEE(Xenophysogobio
boulengeri) . #EW)#I(Rhinogobio ventralis), "1E4:
Vb Bk (Jinshaia sinensis) . £ J§ # 8k (Leptobotia
rubrilabris), VI/NRFESE R R Z, SEEA A2 05
[ 58.33%. L 2017 4F, 2018 4545 1] (1) fa 2 Fh 2k
WaZ | Bt T AR BV Bk (Parabotia fasciata) . H1ETS
fifk(Botia superciliaris)= Vb V. (Botiinae) ff1 25 LA f&
KB Wity S EmbRie . NIRE  21 B A KT
TR A s SRAE S 0 P R SSA W)t AEEERI VDB
SN 1 (Pseudolaubuca engraulis) . /NIR K . ALk
#k (Lepturichthys fimbriata) . 5.0 (Ctenopharyngodon
idellus)=5 18 %, Hirh, Wit 2, (5 [ 54.80%,
HUEBERI K, (5 11.30%, SEEEBM 7.06%, 4T
JE R, K EEVE . ARV EE R B R

K 4 2 (1) 41 £+ £8P TE B} (Danioninae) ) 55 £
#(Zacco platypus)§iit e 2, AT HUEER 25.20%,
H oW & 1 W Bl (Cultrinae) B 2 (Hemiculter
leucisculus), 5 22.76%.

Tab.1

22 FEBXREHEMBEIS T

XF 2017—2019 45 A 3 [A] AN ] £ 288 7 B Y = 22
2N N 1513 s i T TN N R E vy e R SR e S g [
25, WA AFE 2),

2017 4F 5 0G0 EERER I e, 52
KA 75%, H KO B 68 0 (Pseudolaubuca
engraulis), 5 12.5%; 6 HALAth =, (A5 LA or
TR, FEIRZE 58.33%, HUCHHE B SKEE(Xenophysogobio
filifer), 5 16.67%;7 A A% BL4R i (Coreius heterokon)
BB .

2018 4FEAHEL 2017 4%, faFpifin £, Hfmk
BIARTEAA FTIER, 7 A 8 RS B, Wyt
ACTE I VD 6K CFN AL Sk ik A 8 e 10 () 35 4 S0 5 3
Hrb w5 A EEEAFIE, B 5 g F]
93.39%; 6 HAEBERITP By EEME, 5 41.98%,
HYCHFAD, 17 12.35%; 7 H /MRS, (5 55.88%.

2019 4F &) £ 01 5] 45 B 0 SRR P e 6 A 9K,
AN BRW et RN - B W RS £ (Rhinogobius - giurinus)sy
WIFE S AR 7T A EHTED), 6 H FEERME NI

F1 2017—2019 FRKIILHFERIRGEEHFEMEAR

Species composition of early fish resources in Yibin Section of the upper reaches of the Yangtze River from 2017 to 2019

H Order %l Family W F} Subfamily

Fh2& Species

190 Egg {1-fa Larva

R}
Cobitidae

VIV Rl Botiinae

B}
Cyprinidae

fifk W F Gobiobotinae

&V #} Gobioninae

By H

Cypriniformes
P VAl Cultrinae

ik % 111 W Bl Leuciscinae
£t J+ WA} Danioninae

- i

Balitoridae
#i57% B Siluriformes #£F} Bagridae

AR

i H Percif
L H Perciformes -5

AEBE RNV Bk Parabotia fasciata @

INIR R Leptobotia microphthalma @ %
21 JE Wk Leptobotia rubrilabris ® %
rRAEVP K Botia superciliaris ®

H B Wk Xenophysogobio filifer ®

S Y Xenophysogobio boulengeri ® %
Z #ft Pseudorasbora parva

Hil i1 Coreius heterokon ®

KEEW#IR hinogobio ventralis @ %
WitfiRhinogobio typus ®

& Hemiculter leucisculus

5K Q& Hemiculter tchangi %

SR It Pseudolaubuca engraulis ®
it Pseudolaubuca sinensis

Bl Ctenopharyngodon idellus ®

G tEWE Zacco platypus

5,041 Opsariichthys bidens

W AE G VP Jinshaia sinensis @ %

B MK Lepturichthys fimbriata ®

Ja R 2 Pseudobagrus brevicaudatus
F R VIR i Rhinogobius giurinus

I R EE 4. Rhinogobius cliffordpopei

+

+ o+ o+ o+ o+

+ o+ o+ o+ o+ o+

+

T o fURIEMIEIN M2, *ARKIT A 2k

Note: ® represents drifting fish, and * represents endemic fish of upper Yangtze River
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e e o w4 WEUGHVIBA, 55 34.62%. IR, L5
(1 FLEBRSE Xenophysogobio filifer w1 JEBERIVHK Parabotia fasciata BT 6 A, Wy, AEBE R VDR AL Sk B 2
& Hifa Coreius heterokon O HAih Others 2 e
1 /NIRES Leptobotia microphthalma GRS S o
< 1% =N BN 23 BHEEIE
g‘) : i3 B3R '
g rE [ : 5 é DGR 2 L 0 H AR AR (18] 3), f0 DRV 2 e
Sl Y é : LB R S5 ETE FRRR RS, 2017 4
g g : 2 i 495 B 1 (0.52+0.10)K7/1000 m®, 7€ 5 /] 16—24 H .
g 40 ﬁ : I 5029 HFI6 A 12 Hikz| ™o, Hea, e H
2 7 : é 12 HEws, 55 3.91 R/1000 m®; FFFrmE
2 ¥,
m P[E : 8 - (0.96:0.32)J2/1000 m®, 7E 6 F 24 H HBLIG(E , B
e - é
& 1 Jy 23.56 FE/1000 m’,
SEZO?;W 5)%2061);7)@ S ) o?jiﬁm 2018 4F 10 G135 1 J(2.49+0.45)41/1000 m®,
f5H1i] Month and year wSsH6—11H.5A13—16 H.5H5H 2224 HFI
o , 6 H 2728 kI H e, b, LL6 A 27 HiH,
E 2 2017—2019 KT _E I E =T B A U8R H 4 L

Fig.2 Quantity percentage of fish eggs at Yibin Section of

the upper Yangtze River from 2017 to 2019

K% 24.96 Ki/1000 m*; {110 FH%% B A (1.33£0.37) 2
/1000 m*, 5 A 22 H HBLIEME , %% N 25.58 /1000 m’,

30 . -1 14 000
— UI%E Density of eggs ~ -—----- i Water discharge
L . -1 12 000
o 25 i a
g i >
c ; ~10000 &
g 20+ | <
— 1
3 3! ! 8000 &
g oy 5.'1 'S
g 15 ?Iit. ,: %
2 R 46000 T
= ouY G
S 10+ -
A Y H4000 B
M ™ "l‘ll"‘l' =1"' !:” - mmﬂ
B ospy yYyy 12000 &
RV :
NonctT—o0oF —0onARN
QoaAqQen IR
< < wnwn \© O O
2017
30 - -1 14 000
—— W% ¥ Density of larval ------ Jii i Water discharge
25 | ) 412000 _
z | :
s i ! 410000 E
] ! s
8 20r | o 5
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- i | i . B0 2
S -"E!s | 7 2
[T
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Fig.3 Diurnal variation of fish eggs and larval density in Yibin Section of upper reaches of Yangtze River from 2017 to 2019
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2019 4F- A1 B2 % B 54 (1.2440.30)%7/1000 m’,
ESHI1I2—15H, 6 H3H. 6 H14—15HF 6 H
26 KF| IS, L6 A 26 Hixes, k%) 21.76 %i
/1000 m’; f1-£05F- 2545 B 4(0.95+0.19)F2/1000 m’, 7
7 A 17 HIBBEAE, %N 7.42 /1000 m’,

AEBRXS H R IR, 2018 Fl 2019 4F 7 5% 1 25 5
T 2017 4E(P<0.01), 2018 4Efa % T 2017
2019 4F, BEARIIT, 0P SR i, 1A
W e AT, EEL S H R AE 6 H KA.

24 BERBHHFRESING

2017 4 4—7 J3 Al 53030 oo B 2 0B 1 A B0 1 AR
g 43.10x10° kL), Horr, MBIARF R 12.10x10° K% ;
2018 4F 4—7 i@ o BB Wm0 OP AR T i
111.89x10° ki (8), Hrf, fmBpfRyt: 70.42x100 K ;
2019 4F 4—7 J 3@ o B S W Y OF R AR i
75.20x10 ki (BE), Hrr, fipfafiht 35.77x10° ki,
WA, VT LR a2 —— R AR SV Z1R
ERR . /INFIR R | S AT ) i AR O 0 )
A 2.23x10°,0.30x10°,10.72x10°,1.83x10°,0.21x10°,
0.63x10° kL, B =W mi2 i 15.92x10° K,
2505 3 AEFEEE EAEAY 13.45%,

X 7 P O A0 2 7 O A ) o7 B R T HESR, R
TEESEVLEL B2 32 km VBRI, il 2R
M=oY, SRR MO L B NN TREM ML
WIIE], 7= OE AR A R I BRI A e as sk 3 Ak,
Horfr, WEr UM AE AR i 2 1) IR A A A
FEON 37 B A A RS Sk RT3 4F Bt
PR K, 3k 40.93x10° R, AFBR X &R R,

2017—2019 4EW = IR T B ks, HAU R [l
TE 2018 4F4 KA, 2019 SFETFUASE /N, FEBE R VD k™
I Y BB AN S B AR RS Sk E], 7R O LA Gk
7.59x10° K7, 2018 4F R4 KB, A= 0y B
TE DB E M SL FIBR T, PO 4.39x10° Fi,
2019 AEAU R IBEF IS A /NRBI R =0, hae g v
ik = B 37 45 v A AR REARAD Sk JE 4 /N HR T D 3
SEPTENE TS AR eSSk 0] 5 o B B . S ORI 4
7 GBI AR X AN, FEZE AT TR A -1

o BEBEWUA Pseudolaubuca engraulis - ERERIYPBK Parabotia fasciata

x ELEBXEE Xenophysogobio filifer ~ a Wyff] Rhinogobio typus

+ Bl Ctenopharyngodon idellus o 4fiitf Coreius heterokon
» BUSLH Lepturichthys fimbriata - /MBS Leptobotia microphthalma

? x ARG YPBK Jinshaia sinensis
s 87
2 A
e

® S

R gt ‘

=2 : PN
£ 2t !
8 L i 2 E
) o &% 4 ¥ 8 ; .
§ 0 5 10 15 20 25 30 35
A BEE Distance/m

K4 KT EWH =BG
Fig.4 Distribution of spawning grounds in Yibin Section
in the upper Reaches of Yangtze River

25 &NEESHERT

2017—2019 FJAA AN, HEVLE4 W5 T
BARTEHLANER 2 B, . KO K IR A LR A
PR A A A Bt st ) S 20 7 TR, o RN R A
i Fsf (1) S22 20 T R A, R B R (RS i s, TE A

R 2 2017—2019 FEHERHERTF
Tab.2 Environmental factors in Yibin Section from 2017 to 2019

2017 2018 2019
A Factors — — —
JU.[#l Range 418 Mean Jul#l Range  #J{H Mean Ju[#l Range  #4{H Mean
it 7
i 0.74~1.71 1.06+0.03 0.47~1.36 0.96+0.02 0.46~1.59 0.89+0.02
Velocity /(m/s)
PrRE=%
LI . 3 1730~11 700 4394.88+277.56 1925~10 300 4069.69+£215.69 1995~6340 4114.13£151.72
Water discharge /(m’/s)
KAz 266.34~275.04 269.26+0.25 266.09~275.60 269.44+0.24 266.50~271.06 268.81+0.16
Water level /m
ki
. 16.60~22.05 19.70+0.18 17.10~22.60 20.01+0.20 16.2~22.95 19.95+0.22
Water temperature /'C
2 [ e
E W 3~70 42.84+2.46 5~135 83.48+3.60 57.5~189.5 136.67+£3.26
Transparency /m
Vi e o
AT 7.37~9.32 8.59+0.05 8.03~10.04 8.84+0.07 7.67~9.73 8.57+0.06

Dissolved oxygen /(mg/L)
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Fig.5 Diurnal variation of environmental factors in Yibin Section of the upper Reaches of the Yangtze River from 2017 to 2019

SO D
AT AR

BRI 5). HEARAEG . R B 25 1 [a] Ho
M2E5e, SRR, Wi KRR IR AR BRI TC 2 2 08

X}

D
9 Ctenopharyngodon idellus
A

S, HABPRES R AN [F] 4R 003 1) 22 57 W 3 (P<0.05) 06 | —
> ~ S PR H ZINRY
X‘TEE %ﬁﬁfz @Jj%blib ‘@ gﬂ @% /‘é El ﬁgﬂ w E 5 Iﬁ: 04+ ’{‘ﬂﬁ Leptobotia microphthalma
WHAT IR RIETT CCA 43¥T, 45K, KAL(WL), Wyt Corelus heterokon v WL
y % S5 2L 52y . 02 i ; :
KIBR(WT), EA(DO). Filk (WD), WLH (V)R W1 st A
A S 92 13 = . = ! LK
(D)5F X0 B B 28 B A AN IR B s, Horp ) 32 0 Lepturichthys fimbriata
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Fig.6 The relationship between density of eggs and
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Tab.3 Comparison of early fish resources in the main and tributaries of the Yangtze River in recent surveys
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VL.HE Jiangjin Section 38 29 12 2011—2015 & KHT(2016)
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Sudy on the Satus of the Early-Stage Fish Resources at Yibin Section
in the Upper Reaches of the Yangtze River

LI Xiangyan'?, TIAN Huiwu®, PU Yan'?, TANG Xiliang®, YAN Zhongluan’, CHEN Daging’,
LIU Shaoping’, DUAN Xinbin®"
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Fisheries Research Institute, Chinese Academy of Fishery Science, Wuhan, Hubei 430223, China;
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Abstract To understand the status of early-stage fish resources in the Yibin Section in the upper
reaches of the Yangtze River and guide the protection of fish resources in this section, surveys were
carried out from April to July in the years of 2017~2019. The results showed that there were 22 species of
eggs and larvae in five families and three orders, and the largest proportion was in the Cyprinidae. Among
these, 13 species produced drifting eggs, and six species were endemic to the upper reaches of the Yangtze
River. The breeding time of different fish had obvious annual differences, but the peak of fish breeding
occurred in June. From 2017 to 2019, the number of drifting eggs was estimated to be 12.10x10°,
70.42x10° and 35.77x10° for each year, respectively. The number of larvae was estimated to be
30.95x10°, 41.47x10°, and 39.44x10°, respectively. The number of eggs of endemic fish in the upper
reaches of the Yangtze River was estimated at 15.91x10° over three years. According to the calculation,
there were many spawning sites of fish drifting upstream of the Yibin Section, and the larger spawning
sites were mainly located in the reaches of Zhouba, Peachwan, and Hualong Wharf. The spawning sites of
Rhinogobio typus were distributed from Dongyuemiao to Xiangjiaba, with the largest cumulative
spawning amount in three years, up to 40.93x10°. The spawning grounds of R. #ypus tended to migrate
downstream. The spawning grounds of Ctenopharyngodon idellus are mainly distributed in the Mamingxi
Wharf and Peachwan areas. The results of the canonical correlation analysis showed that environmental
factors such as water level, water temperature, and water discharge had different effects on the density of
drifting fish eggs. Lepturichthys fimbriata and Parabotia fasciata lay eggs when the water temperature
and water discharge are high. The reproductive conditions of C. idellus and Leptobotia microphthalma
were similar to each other, and they were highly correlated with the water level, water discharge, and
velocity. The spawning of R. typus and Coreius heterokon was significantly affected by changes in
dissolved oxygen and transparency. Although affected by many factors, such as the development of
cascade hydropower in the Jinsha River, the Yibin Section, as an important part of the mainstream
national nature reserve of rare and endemic fish in the upper Yangtze River, is still a crucial distribution
area for the spawning and breeding of many fish species, and the fish populations have slowly recovered
in recent years. Therefore, we should strengthen the early resource research in this section, carry out
habitat conservation and remediation, and implement a “l10-year Fishing Ban” to promote resource
recovery.

Key words Upper Yangtze River; Yibin Section; Species composition; Fish resource
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