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Tab. 1 The coefficients of variability of local habitat variables in the two habitat-patches

Riffle Pool

Habitat variable Range Mean Range Mean ! P
Dissolved oxygen 0.30—0.36 0.33£0.03 0.29—0.34 0.31£0.02 3.19 *
Conductivity 0.22—0.33 0.29+0.04 0.20—0.32 0.26+0.05 1.83 ns

pH 0.08—0.25 0.14+0.08 0.04—0.24 0.11+0.07 2.47 ns
Water temperature 0.43—0.60 0.50+0.08 0.42—0.60 0.51+0.07 —-0.61 ns
Wetted width 0.18—0.43 0.27+0.10 0.11—0.36 0.23+0.10 2.12 ns
Water depth 0.39—0.66 0.47+0.11 0.28—0.39 0.33+0.05 2.94 *
Current velocity 0.66—0.89 0.77+0.08 0.55—0.71 0.60+0.06 4.09 *
Substrate <0.01 <0.01 <0.01 <0.01 0.02 ns

F2 BREZESAMYMER. HINERMBENZ E

Tab. 2 The species composition, the frequency of occurrence and the relative abundance of fish collected from the Yinxi Stream

/ Frequency of occurrence (%) Relative abundance (%)
Order/Family/Species
Pool Riffle Means Pool Riffle Means
Cypriniformes
Cyprinidae
i Zacco platypus 72.88 54.24 63.56 28.65 39.28 32.75
Acrossocheilus fasciatus 61.02 37.29 49.15 14.43 11.74 13.39
% Phoxinus oxycephalus 33.90 23.73 28.81 14.62 9.23 12.55
Opasrrichthys bidens 1.69 / 0.85 0.10 / 0.06
Abbottina rivulars 3.39 / 1.69 0.20 / 0.12
fif] Pseudogobio vaillanti 11.86 5.09 8.47 1.18 0.47 0.90
Varicorhinus barbatulus 6.78 11.86 9.32 0.39 1.10 0.66
fit] Squalidus argentatus 1.69 / 0.85 0.10 / 0.06
Cobitidae
Misgurnus anguillicaudatus 16.95 1.69 9.32 2.26 0.31 1.51
Cobitis rarus 28.81 5.08 16.95 9.62 3.13 7.12
Cobitis sinensis 22.03 1.69 11.86 3.34 0.16 2.11
Homalopteridae
Vanmanenia stenosoma 28.81 40.68 34.75 3.24 13.46 7.18
Siluriformes
#%  Bagridae
ft2 Pseudobagrus truncatus 5.08 3.39 4.24 0.29 0.63 0.42
fit  Amblycipitidae
[ 1 Liobagrus styani 8.47 5.08 6.78 0.69 0.47 0.60
Perciformes
Gobiidae

Ctenogobius spp. 49.15 33.90 41.53 21.00 19.88 20.57
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Tab. 3 The key species contributing to the difference in fish assemblages between the pools and riffles

Average abundance (%) Cumulative
. N DTSN
Species ool Rifflo Average dissimilarity (%) Contribution (%) contributions (%)
# Z platypus 5.96 5.70 11.73 18.34 18.34
Ctenogobius spp. 4.37 2.89 10.65 16.66 35.00
fi; P oxycephalus 3.04 1.34 9.80 15.33 50.33
A. fasciatus 3.00 1.70 9.25 14.47 64.80
V. stenosoma 0.67 1.95 7.37 11.53 76.33
C. rarus 2.00 0.45 5.40 8.45 84.78
C. sinensis 0.69 0.02 3.15 4.92 89.70
M. anguillicaudatus 0.47 0.05 2.16 3.38 93.08
2 8 81
£ 6
£ /\/\/\/ o
. 4 4]
8
2 2 2
&
3 0 0 -
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“Z20 251
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H A5 Month F A% Month
2 «C ; , )

Fig. 2 Monthly changes in the species diversity and abundance of fish collected from the pools and riffles (The left and the right represented
the pools and riffles respectively)
* * representing the significant changes
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THE SPATIO-TEMPORAL DISTRIBUTION OF FISH POPULATION
IN THE HEADWATERS OF THE QINGYI RIVER:
A STUDY BASED ON THE HABITAT PATCHS

ZHU Ren, SI Chun, CHU Ling, RUI Ming, WU Tian-Tian and YAN Yun-Zhi

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

Abstract: The knowledge on the habitual preference of stream fish is the key to understand the species-environment
relationship and is important for the protection and management of the diversity in fish. However, to date it is still un-
clear how a fish population varies in different habitat patches in the shallow streams. In this study, we investigated the
fish species diversity and the population structures in different patches and months in local habitual conditions, based on
the data collected monthly in 10 habitat patches (involving five pools and five riffles) in the headwaters of the Qingyi
River from September 2012 to August 2013. The principal component analysis showed that pools and riffles varied sub-
stantially in local habitual conditions, such as the substrate size, the current velocity, the water depth and the concentra-
tion of dissolved oxygen. According to the results of paired ¢-test, the coefficients of the variability of the water depth,
the current velocity and the concentration of dissolved oxygen in the riffles were significantly higher than those in the
pools. This suggested that the habitual conditions in the pools were more stable than those in the riffles. Fifteen species
were collected including 8 species of Cyprinidae fish that accounted for more than 50% of the entire samples in this
study. We applied two-way crossed ANOSIM based on discontinuous variables of the occurrence of fish and found that
the habitat patches and time (months) did not significantly affect the species composition. However, analysis based on
continuous variables of the abundance of each species showed that the assemblage structure varied significantly in dif-
ferent patches and months. We performed SIMPER analysis to identify the key species that contributed to the inter-patch
dissimilarity of the assemblage structure, and found that Vanmanenia stenosoma was more abundant in the riffles, and
that other seven key species (e.g., Zacco platypus, Acrossocheilus fasciatus and Phoxinus oxycephalus) were more
abundant in the pools. According to the results of ANOVA test there were more species in the pools than in the riffles,
but there was no difference in fish abundance between the two patches. We observed that there were marked monthly
changes in the fish abundance in the pools, and this may be associated with the fish cohort recruitment and the over-
wintering death which caused an increase in the abundance in October and a decrease in December. We also found that
both the diversity and the abundance of fish in the riffles varied significantly over months, which may be caused by the
cohort recruitment and death, as well as the overwintering shift in the habitat-patch. These suggested that in this area the
distribution of fish species in different habitat patches might not conform to the conventional ‘habitat-guild’ model be-
cause most fish species were habitat-generalists. However, the spatial and temporal changes in fish abundance may lead

to a dynamic assemblage structure in different patches and months.

Key words: Headwater stream; Habitat patch; Fish assemblage; Spatio-temporal pattern; Habitat-guild



