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Effects of dam removal on fish community structure and spatial distribution in

Heishui River

HE Shufeng, TANG Lei, WANG Jun, ZHU Chenxi, LI Ting, MO Kangle* , CHEN Qiuwen
Nanjing Hydraulic Research Institute, Nanjing 210029, China

Abstract: Dam removal causes a series of changes in river connectivity, hydrodynamics and river landforms, which directly
affects the structure and spatial distribution of fish community. The Heishui River is a first-level tributary on the left bank of
the Jinsha River with four power stations built on it totally. Due to the necessity of tributary habitat restoration, the fourth-
level dam Laomuhe Dam was demolished in December 2019. In order to ascertain the effects of the low-head dam removal on
the fish community, the changes in fish community structure and ecological type, dominant species and catch per unit effort
and community similarity between different river sections were analyzed in combining with the fish survey at 10 points in the
lower reaches of the 60.4 km Heishui River in June 2018 and June 2019. The results showed that the dominant species were
still mainly Cyprinidae and Cobitidae after the dam was demolished six months ago, but the species and abundance
increased overall. The ecological type was dominated by omnivorous, preferring to running water and spawning slightly
viscous fish. The spatial distribution of fish community changes obviously after dam removal. Fish in natural river sections
near the estuary migrated to the upstream and downstream of the original dam site. Some native fish in the upper reaches of
the Yangtze River colonized near the original dam site, and the fish community structures in each section after dam removal
tended to be homogeneous. In general, removing the Laomu River Dam has positive effect on the fish community structure

and spatial distribution in the lower Heishui River.
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Table 2 Species composition and ecological types of fishes in the lower reaches of the Heishui River

# GRS 45 KR g HEA A
Family Chinese species Abbreviation Prcie‘rence for Spawning type Feeding type
name running water
#ERL Cyprinidae il BG R PL 78
* FF I sp EU w/C VA
* G SW EU w/C 78
* R SG EU w/C 78
A GP R w/C 78
Fi BB zp R w/C 78
b PPA L NX 78
* B EEAE M AO L w/C VA
HHF} Cobitidae * i 7 Ak TA EU W/C VA
DL G re J5 Ak TB EU w/C 78
21 R Al ik PV R w/C 78
* A ) PPO R w/C VA
* T G g SD R w/C VA
SR ik SF R w/C 78
R Homalopteridae * e g b ik IS R PL 78
B3 5K LF R PL VA
i Siluridae PP NEL SM L NX RS
1R} Bagridae pig kil PF L NX VA
f5k#} Sisoridae rh ALk GS R NX RS
A L e e GF R NX RS
* H ek EK R w/C 7S
Bl BB Amblycipitidae EES ] LM L NX VA

R: BRGNS EU: JTIEVE L BN W/C: SO UTIEDN s PL: SR DN s NX: AGHEDR 7S, A4 RS PR KUT_BlpRe A M

TR LR S AH X EEEEFR B 4 LR T 5% M a2 Ay B R WA S5 SR e a5 07 19 S A S Bl ) B A
PrIJE ,S1—S4 EZRYR Y PR S 208 U ) BRI 21 )2 mi) ik, (H 2408 a9 HL B SVAHE T, S5—S7 &
B LI P b SRk 3 EG i 5k 5 21 R R Bk A2 Oy S £ 5 1 R, S8—S9 T2 B i) 1t A i S 1 i ik
LT R RIS, S10 EZEAY RSB FE 2408 fa S5 ISR Bk (18 4) .

2.3 RIS AIME SRS BE S A

FIFHRAE sSAL AAR X B EHR B0A 43 LU BRI T T AR 20 BT, AN [RIRAE 57 i HE P 45 SR &L 5 B,
HUpE R ECN 0.09, FALERATF >, I 4 A A1, EAUPE K 63.82% Bt AT LICKE SRAE o5 007 B9 ¥ 3K 4 43 Ay
2 4, H:rp BS1—BS4 il AS1I—AS5 i—2H ,BS5—BS10 il AS6—AS10 K55 —24H , [Fl—4 i S REFE R, £
HH 3K JUASSRAE a5 AN S0 10 R L) R 8 I 58 v, L5 4 22 ) 4 A7 78 5 0 AR e vy, PR T DL MR AR 30 )5
S5—S10 gifii il S1—S4 i iR A ARBIEE G K T (K 5) .

PATR R A G IS B R B MR G T2 EAFE 2 H % (R=0.894,P=0.1%<0.05) , Pearson A5
ST AR R SRR 2 ARG 5 B S OR[R) SR2E Z (B AR DG A A 22 5, FLrh 2418 46, (SP .SW AT SG) L HhaAear
Wtk (GS) A&V (JS) AT M5 (LM) 5548 a1 41 1, RIS R AAE AL | TP A ARXS E B R e 2 A
PR S LT R RIS (PV) SRR (SD) AR Sk i (GP) S48 n1 41 2, R I IX SE R 2RAEL 2 H Ay A Xt
FERTEA 1 PR FE(ES) .,

EARK L PRBR S, SRR T i 2 ss (Rl A ke A T IR A Ak, B3 3 AT LLA H, S1—S4 1 S10 SR
FE SRS () AR F 2 22 AR K H S5—S9 SRAE AUz 1 e SR M) Fh S OB AR K, JF HA A ARS8 i fi 1
g ey rh AR YDk IRAE S5—S9 1Y BT A H, AR i kAN S e B AR LT Y 4 A S0 A AR E A
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Fig.4 Percentage of dominant species biomass before and after dam removal

i w2 TR BRORT A ) A £ 7E AR ) 2 A s P B, B TE Sk | 2 e R R Rk DL TG v DR ORD 2 A £ ) Bl
FRF) 1R, IPFIIET ik 10 Fpfady ok B FAE S5—S10 S Y, 45 F 0 i S1—S4 S
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Table 3 Catch number of sampling points before and after dam removal

FHE A Sampling points S1 s2 S3 sS4 S5 S6 s7 S8 S9 S10
PRIATYIFPEL Species before dam removal 12 11 10 7 3 2 2 3 3 3
PFIEYIFPEL Species after dam removal 13 12 10 7 11 8 9 8 9 5
LR FF Common species 10 7 9 6 2 2 2 3 3 3
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Fig.5 NMDS of fish in the the Heishui River lower reaches before and after dam removal
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