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Fig. 1

Sampling sites in the Chang (a) and Qingyi (b) Rivers, showed by black circles
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Site Stream order Link C-link D-link
a 1 1 4 2
b 2 2 2 5
c 3 5 1 6
d 1 1 1 6
2 ( )

Fig. 2 Hypothetical example of a stream network for delineating spatial position variables: stream order, link magnitude (link), confluence

link (C-link), and downstream link (D-link)
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Tab. 1 Occurring frequency, relative abundance and index of relative importance of fish collected from 1—3 ordered shading streams in the
Chang and Qingyi Rivers

Frequency (%)  Relative abundance (%) IRI
Species
Chang  Qingyi Chang Qingyi Chang  Qingyi
L o 8 Zacco platypus 85.7 92.0 433 45.5 3718.5  4188.1
Cypriniformes Cyprinidae
Opsarrichthys bidens 7.1 14.0 0.4 0.4 3.5 5.6
Acrossocheilus fascitus 21.4 32.0 2.7 3.2 58.2 101.1
il Spinibarbus hollandi 7.1 — 0.3 — 2.0 —
Carassius auratus 16.7 20.0 1.8 0.5 30.7 11.4
Pseudorasbora parva 7.1 26 2.2 0.8 15.8 20.9
P. elongata 16.7 — 1.6 — 26.9 —
Abbottina rivularis 14.3 10.0 32 10.0 46.4 10.4
9 Squalidus argentatus 4.8 10.0 0.3 0.3 1.3 3.4
fif] Pseudogobio vaillanti — 32.0 — 3.1 — 101.1
fif Sarcocheilichys parvus
i S. nigripinni 2.4 — 0.6 — 1.3 —
5 Gnathopogon spp. — 4.0 — 0.1 — 0.2
5 Saurogobio dabryi — 2.0 — 0.1 — 0.2
Hemiculter leucisculus — 4.0 — 0.9 — 3.4
% Phoxinus lagowskii — 6.0 — 3.2 — 19.5
Squaliobarbus curriculus — 2.0 — 0.1 — 0.2
%15 Rhodeus bitterling 64.3 30.0 17.5 4.7 1131.0 140.6
i Acheilongnathus. gracilis 7.1 — 0.3 — 2.1 —
i A. chankaensis 23.8 18.0 2.7 1.4 64.4 26.6
Misgurnus anguillicaudatus 429 40.0 3.7 1.4 160.1 57.1
Cobitidac Cobitis sinensis — 20.0 — 1.1 — 22.5
C. rarus 16.7 42.0 0.7 33 10.9 142.5
Parabotia fasciata 4.8 4.0 0.1 0.1 0.4 0.1
. Vanmanenia stenosoma 11.9 50.0 0.9 5.6 10.8 278.8
Homalopteridae
Siluridae Silurus asotus — 4.0 — 0.1 — 0.1
Siluriformes Pelteobagrus fulvidraco 9.5 — 0.3 — 3.1 —
B . it Pseudobagrus truncatus 9.5 10.0 0.4 0.3 3.7 3.0
Bagridae
i Mystus macropterus 2.4 — 0.1 — 0.2 —
fﬁﬁ_ i fill Liobagrus styani 16.7 18.0 0.6 0.6 10.5 10.0
Amblycipitidae
= Rhinogobius spp. 333 78.0 1.9 14.4 63.9 1125.5
Perciformes Gobiidae
Eleotridae Odontobutis obscurus 35.7 30.0 3.8 4.7 134.0 140.6
Mastacembelidac Mastacembelus aculeatus 16.7 4.0 1.1 0.1 19.7 0.1
Siniperca chuatsi — 2.0 — 0.1 — 0.1
Serranidae
Monopterus alba 28.6 8.0 1.3 0.1 38.4 0.9

Synbranchiformes  Synbranchidae
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Pearson , 6 5
10%, , 5
®2 BRANNREZEMESSXYMEFNEKBEXERE
Tab. 2 Correlation coefficients between streams sizes / their spatial position and fish species richness / abundance
Width Depth Order Link C-link D-link
Richness 0.025 0.279 0.376* 0.231 -0.018 0.430*
Chang Abundance 0.397* 0.160 0.313 0.295 —0.144 0.219
Richness 0.471* 0.116 0.453* 0.426* —0.383* 0.534**
Qingyi Abundance 0.413* 0.075 0.025 0.084 -0.126 0.057
C* (P <0.05), ** (P <0.01)

Note: * and ** representing the significant and highly significant correlation, respectively
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Tab. 3 Stepwise multiple regression analysis determining the stream sizes and their spatial position affecting fish species richness and
abundance

wanhed ot wews e S " ‘ ’
| (Constant) 0.468 -6.392 <0.001
Richness D-link 0.383 2.700 0.010
Chang X (Constant) 0.455 —4.431 0.003
Abundance width -0.424 3.576 0.020
. (Constant) 0.647 13.581 <0.001
D-link 0.534 4.233 <0.001
Richness (Constant) 0.766 5.482 <0.001
Qingyi 2 D-link 0.423 3.358 0.002
width 0.329 2.610 0.012
. (Constant) 0.590 3.281 0.005
width 0.416 2.207 0.021
x4 HBBHEIST(CCAFRITFME
Tab. 4 Canonical correspondence analysis summary statistics
1 2 3 4
Watershed Statistic Axis 1 Axis 2 Axis 3 Axis 4
Eigenvalue 0.173 0.124 0.118 0.049
— Species-environment correlation 0.809 0.750 0.827 0.609
Cumulative percentage variance
By species only 7.7 13.3 18.6 20.8
By species and environment 37.3 64.0 89.4 100
Chang Interset correlations with axes
Order 0.634 0.464 0.002 —-0.021
Link -0.2675 0.31 0.680 —-0.126
D-link 0.5071 0.555 0.017 —0.147
Width 0.0548 0.642 -0.221 0.265
Eigenvalue 0.172 0.036 0.031 0.023
— Species-environment correlation 0.782 0.674 0.494 0.397
Cumulative percentage variance
By species only 9.7 11.7 13.4 14.7
By species and environment 65.5 79.3 91.1 100
Qingyi Interset correlations with axes
Order 0.597 0.165 -0.203 0.171
Link 0.649 0.352 —-0.050 0.065
Width —-0.573 0.242 0.096 0.215
D-link 0.657 -0.237 0.154 0.106
10%, ; 9 , 3.2
ity ) 7 - 77

51" Kuehne 1962
, fif fify 1, ,

(3]
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EFFECTS OF STREAM SIZE AND SPATIAL POSITION ON
STREAM-DWELLING FISH ASSEMBLAGES

YAN Yun-Zhi', ZHAN Yao-Jun', CHU Ling', CHEN Yi-Feng” and WU Chun-Hua’

(1. Provincial Key Laboratory of Biotic Environmental and Ecological Safety, College of Life Sciences, Anhui Normal University,
Wuhu 241000; 2. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072; 3. Fishery and Aquiculture Government of
Qimen County in Anhui Province, Qimen 245600)

Abstract: The spatio-temporal pattern of stream fish assemblages and the causal mechanism are the basis for scientific
protection and sustainable utilization of fish species diversity. Both habitat structure and spatial position of streams are
the mechanisms determining fish assemblages by influencing environmental capacity and fish immigration-extinction
rate, respectively. In this study, spatial pattern in fish assemblages were studied by specimens electro-fishing collected
from shallow streams (1-3 orders) of the Chang and Qingyi Rivers in the Huangshan Mountain, Anhui Province, in Oc-
tober, 2008 and 2009 respectively, and the effects of stream size (width and depth) and spatial position (order, link,
C-link, and D-link) on fish assemblages were analyzed. Among the 35 fish species collected wholly, 26 and 29 species
were involved in the Chang and Qingyi Rivers, respectively, which suggested 57.1% of Jaccard’s similarity index in
species composition between the two rivers. Species richness and abundance each site were 4.69 £ 3.56 species and
26.46 + 22.83 specimens in the Chang River, and 6.26 + 3.09 species and 119.06 £ 90.90 specimens in the Qingyi River.
Species richness and abundance of each site was significantly different between the two rivers. Along up-
stream-downstream gradient in stream orders, both species richness and abundance increased, while significant differ-
ence was only observed in species richness but not in abundance. Stream width and depth were both significantly corre-
lated with stream orders, suggesting the significant difference in width and depth among 1-3 orders. Two-tailed Pear-
son’s correlation analysis detected that the factors significantly influencing species richness were stream order and
D-link in the Chang River, while stream width, stream order, link and D-link in the Qingyi River. This analysis also
detected that those influencing species abundance were both stream width in the Chang and Qingyi Rivers. Stepwise
multiple regression analysis discovered the significant effects of D-link (Chang), D-link and stream width (Qingyi) on
species richness, but stream width (both Chang and Qingyi) on abundance. Canonical correspondence analysis indicated
that stream width, stream order, link, and D-link significantly determined fish assemblages in the Chang and Qingyi
Rivers. In conclusion, downstream link (D-link) and stream width were the dominant factors affecting the spatial pat-
terns in fish species richness and abundance, respectively, which suggested that spatial pattern in fish assemblages from
shallow streams in the Chang and Qingyi Rivers were resulted from the combined roles of stream size and spatial posi-

tion.

Key words: Stream-dwelling fish assemblage; Stream order; Spatial position; The Qingyi River; The Chang River



