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Fig. 1 Locations of low-head dams surveyed in the headwater streams of the Qingyi River and the Chang River at Wannan Mountain
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Tab. 1 Species composition, occurrence frequency and relative abundance of fishes collected in the impounding and plunging segments,

respectively

H AT Frequency of occurrence (%) AH X} 2 JE Relative abundance (%)

H /&L #Fh Order/Family/Species

#/K[XImpounding Pl [XPlunging & 7K X Impounding 4l (X Plunging
1% H Cypriniformes
#ftF} Cobitidae
Vel Misgurnus anguillicaudatus* 40.00 43.33 6.73 2.80
Wi 18 Cobitis rarus 36.67 40.00 5.94 2.97
R AELE 8 Cobitis sinensis 30.00 10.00 5.51 0.27
FEM SR Leptobotia guiiinensis / 3.33 / 0.05
i Bl Cyprinidae
G tEE Zacco platypus 96.67 100.00 50.18 52.97
HJE fi Acrossocheilus fascitus 80.00 83.33 8.59 8.47
TR Rhodeus ocellatus* 26.67 26.67 2.08 5.29
lll Carassius auratus* 6.67 6.67 0.29 0.70
WAt i Abbottina rivularis* 10.00 13.33 0.43 0.38
&I A H a Varicorhinus barbatulus 6.67 13.33 0.29 0.38
L Belligobio nummifer* 3.33 3.33 0.07 0.11
K tiEAcheilognathus barbatulus 6.67 / 1.57 /
F#48 Pseudorasbora parva* / 333 / 0.16
SA84% Parasinilabeo assimilis / 3.33 / 0.05
R Phoxinus oxycephalus / 3.33 / 0.11
“Fig i Bl Homalopteridae
JR 2 8§ Vanmanenia stenosoma 50.00 76.67 4.01 9.06
fi5 % H Siluriformes
%%} Bagridae
B3 1 Pelteobagrus fulvidraco* / 333 / 0.11
V1R 8% Pseudobagru struncatus 3.33 13.33 0.21 0.22
il FlSiluridae
65 Silurus asotus* / 3.33 / 0.16
4l 3 B B} Amblycipitidae
"] IR Liobagrus styani 13.33 20.00 0.36 0.65
£ 4 H Synbranchiformes
48 4. F} Synbranchidae
W E Monopoterus albus* 16.67 20.00 0.64 0.38
H6 B Mastacembelidae
Hifk Mastacembelus aculeatus® / 3.33 / 0.05
/17 H Perciformes
VoYL Odontobutidae
1 )1 ¥h Y48 Odontobutis potamophila* 3.33 6.67 0.07 0.22
UFp2 #1 Bt Gobiidae
W j& £ Ctenogobius spp. 73.33 90.00 13.03 14.46

T ARA N AR R

Note: * represents native invaders

X 45 P 1) fa SR R BTG B 3 2R AR Ak, B MRS
ZENEZEO AR MBS TTAR). U
RAL B, A i) B A AT K s, FLRAR A 7K

W BRI E RS . KA
B 7K Sk 10153 st o 457 BEL B T 8 28 I e S 1
ST 34 B 5 IX 35 P ) £ 2K o e ol 2 i 4
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Tab. 2 Effects of season, dam size and function on fish diversity in the impounding and plunging areas based on multi-way ANOVA

Al LY it R LR =75 IKPUR N K A HEE
Habitat type Species type Fish diversity Season Dam size Dam function Interactive effect
% 7K X Impounding area +EYFh PyFhEL 0.01 0.79 1.07 /
AL 2.05 0.05 0.01 /
INGLIL LUE Lk 2.24 0.53 0.08 /
ML 0.70 0.24 4.50% IR A<Dy e
SR Fh YA 0.58 0.16 0.78 /
LS 10.88* 0.62 0.39 /
R [X Plunging area +Z YR LUEEEA 0.11 0.01 1.26 /
AL 1.99 0.12 0.66 ZEAT KT RE
INGLIL LUE Lk 0.64 0.50 0.02 /
ML 0.10 0.08 0.82 /
SR Fh YA 0.60 0.37 1.25 /
MR 2.67 0.43 0.09 /

T RS T RER 2 W R T E N F(E, #3RP<0.05; T
Note: Data in this table represent the /' value of ANOVA; * represents the significance of P<0.05; the same applies below

®3 ET=ZFRTEAOMESRNZT . KIMKNFITHREXTE K X RIX & ERHREMRI T

Tab. 3 Effects of season, dam size and function on fish assemblage structures in the impounding and plunging areas based on three-way

crossed ANOSIM
— A : PE— .
A 35525 R Habitat type YyFhE T Species type Gl;;::easor; GjJ;il;(/J\Dam s;ze éﬁii HeDam func;on
% /KX Impounding area Yy 0.21 * 0.06 ns 0.24 *
NEL7 —0.04 ns 0.16 ns 0.19 ns
AR 0.22 * 0.13 ns 0.25 *
M X Plunging area L2 A 0.02 ns -0.05 ns 0.06 ns
NEL7 0.10 ns 0.30 * 0.28 *
ExsZl 0.15 ns —0.04 ns 0.10 ns

T4 BKXLEELXFEEWES TN EE T H X5 STak i
Tab. 4 Key species contributing to the between-season and between-dam-function variations in the assemblage structures of endemic fishes

in the impounding areas

NIhRE: & il =]
Z=77: 7Hvs. 11 A Season: July vs. November ARIyie: 7K. 5150

g K " Dam fl:l;tion: Impounding dams vs. Irrigating dams
Endemic fishes AD Con : AD Con
7H 117 &K EES
i B
0.33 0.61 20.18 38.07 0.53 0.39 15.45 31.80
Zacco platypus
WIUF S £
Cenogobius spp. 0.23 0.06 10.05 18.97 0.08 0.22 9.34 19.22
?ﬁﬁ_ﬁz@?}( 0.04 0.10 7.01 13.22 0.08 0.07 6.59 13.57
Cobitis rarus
hAEAE )

Cobitis sinensis 0.01 0.12 6.66 13.71

i AA. AD. ConZd iR THLE . PRIAMAIE. STikE; T

Note: AA, AD, Con represent the average abundance, average dissimilarity, and contribution; the same applies below

Tift, JXR] e A 1 SRA R AL I Z T AR AN 2 25 (1 2L 8H; MIXTTHME, 11 A KRERHEMEMA,
JEA o SR, BIF 7E DX 45k A I 48 K 22 i f S 1 25 KGR A RN m TTA . 32,
FHIE SN 2 P E R R 2, TR, JtE M. ST RN TS A i R AR AL AL, e T
fi, Jka T s s S R A TR BT X 48 P 0 SRR 45 g ) SR B 2 A Ak
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x5 ARIXNRELBERLSEKIA/NMINEE R E T WA X5 SRk

Tab. 5 Key species contributing to the between-dam-size and between-dam-function variations in the assemblage structures of native-

invasive fishes in the plunging areas

FKHURN: Feilvs. a3

Dam size: Low dams vs. High dams

JKINTBE: B K Wvs. 51 B2
Dam function: Impounding dams vs. Irrigating dams

UNEEES A v
Native-invasive fishes — AD : AD Con
I 31 &K ElIES
e AR B g
Rhodeus ocellatus 0.02 0.16 34.59 0.02 0.16 26.37 30.72
. Vﬁ:ﬂ@ﬂ . 0.05 0.04 31.89 0.03 0.08 31.39 36.56
Misgurnus anguillicaudatus
£
Pedeth 0.00 0.01 9.25 10.77

Abbottina rivularis

*6 ETZEZRAESNHNET. KIMANFIHEESTHE 2
TERFMm
Tab. 6 Effects of season, dam size and function on habitat
variables based on the multi-way ANOVA

=] o
e MLk e
Habitat o N Dam Dam Interactive
Habitat  Season

type variables size  function  effect

2kX  WHEE 2339 0.10 0.18 /
Impounding  Jiim  211.14% 134 0.00 /
e HSHR 248 003 1742% /

pH 15.71* <001  0.11 /

*E%&f% 060 080 119 /

7K B 0.18  2.89 0.03 /

IKIR 0.05 1.78 0.01 /

TE 0.00 0.77 0.55 /

JEE S5 2.81 1.93 0.36 /

MRIX OWEE 1256* 023 8.08% /
Pl‘;‘:eg;“g K 26845% 061  0.00 /
HSE 304 <001 17.25% /

pH 25.42%  0.43 0.33 /

*m&f% 012 074 300 /

K5 0.01 3.01  5.11% /

KA 020 005 14.66* /

iR 0.00 0.83  5.72% /

J& B 1.54 022  <0.01 /

CA TR, RADKIUHR A S R G
Wi R 7N R HL 8 S 9 R A — 5 A P R T K L)
IR RN E KA BARACK I =,
I TR B, H 3 /K X AR ) ) R A A
—ERESE A2 ARIUA RN (sl [ b TR
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RESPONSE OF STREAM FISH ASSEMBLAGES TO THE SIZE AND FUNCTION
OF LOW-HEAD DAMS: A CASE STUDY IN THE HEADWATER STREAMS OF
THE WANNAN MOUNTAINS

LI Qiang', ZHANG Dong', WAN Feng-Ying’, LI Yu-Ru', CHU Ling' and YAN Yun-Zhi'

(1. Provincial Key Laboratory of Biotic Environmental and Ecological Safety, College of Life Sciences, Anhui Normal University,
Wuhu 241000, China; 2. Anhui Normal University Library, Wuhu 241000, China)

Abstract: It has been discovered that low-head dam could impact local habitat conditions, and alter fish assemblages in
streams. However, how fish assemblages respond to the size and function of low-head dams is still not clear. Based on
the data collected from 15 impounding segments upstream and 15 plunging areas downstream of low-head dams in the
Wannan Mountains at July and November 2016, respectively, we examined how habitat factors and fish assemblages
varied seasonally, and the differences in their response to dam size and function. Furtherly, after classifying the collec-
ted samples into two types (indigenous species and native-invasive species), we determined whether the indigenous
fishes and native-invasive fishes were different in their responses to dam disturbance. A total of 24 fish species repre-
senting four orders and ten families were collected, including 11 indigenous species and 13 native-invasive species. Al-
though fish assemblages in the plunging areas did not vary seasonally, the assemblages in the impounding areas was
significantly different between July and November, where fishes were more abundant in November than in July. Only
the assemblage structure of native-invasive fishes in the plunging areas was influenced by dam size. However, both na-
tive fish assemblages in the impounding areas and native-invasive fish assemblages in the plunging areas showed dif-
ference in their response to the between-dam-function, suggesting that dam function was more important in impacting
fish assemblages than dam size. Compared to those associated with the impounding dams, the irrigating dams had less
Zacco platypus but more Cobitis sinensis and Ctenogobius spp. in the impounding areas, and more Rhodeus ocellatus
and Misgurnus anguillicaudatus in the plunging areas. In addition, the response of the whole fish assemblages (includ-
ing both indigenous and native-invasive species) to dam disturbance was similar to the indigenous fish assemblages, in-
stead of the native-invasive fish assemblages. Our results suggest that, in this study area, dam function was more im-
portant in influencing local fish assemblages than dam size. Due to their potential differences in response to dam dis-
turbance for the indigenous species and native-invasive species, it is necessary for us to distinguish these two types of
species when we assess how anthropogenic activities affect fish diversity in streams.

Key words: Steam fishes; Low-head dam; Impounding and plunging areas; Indigenous and native-invasive species



