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Effects of habitat heterogeneity on benthic macroinvertebrate
assemblages in a concrete-lined urban stream
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Abstract

We investigated relation between micro-habitat heterogeneity and the benthic macro-invertebrates
community at a concreate-lined urban stream, Ikejiri River that flows through Sanda City, Hyogo
Prefecture, Japan. We sampled benthic macroinvertebrates with quantitative method and measured
environmental factors such as vegetation cover ratio, depth, river-bed substrate subdividing the micro-
habitat into three types, that with vegetation cover, completely concrete cover and artificial small
pool. Fifty taxa were recognized and the richness was the highest in the first type and the lowest in
the third-type. The effects of the vegetation cover ratio for the number of taxa in each site by using
Piecewise linear regression analysis showed that the richness was unexceptionally high more than
8% in the threshold value for the ratio against lower richness in less than 8%. We also performed the
DCA (Detrended Correspondence Analysis) to make clear the ordination of the benthic assemblages.
Ordination plot by site-score showed clearly different relative positions of three micro-habitat types.
Correlation analysis between first axis of DCA and the environmental factors indicated positive relation
with depth and negative with the vegetation cover ratio in the first axis. Ordination plot by species-
score resulted the appearance of diagnostic indicator species to each habitat type. Our results revealed
benthic community structure varied within partial instream habitat types, and suggested that small scale
and local restoration such as by recovering vegetation cover and by setting up a small artificial pool
might be effective tools even in a concreate-lined urban stream.

Key word: concrete-lined stream, macroinvertebrates, vegetation cover, habitat heterogeneity, urban
stream restration
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Fig.1 Study area and sampling sites in Ikejiri River in

Mukogawa basin. Circles of Map below show the sampling

sites.
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Table 1. Summary of investigation sites. Habitat type was subdivided into WV (with vegetation cover area), AP(artificial small pool

area) and N'V(no vegetation cover area).

K1 AEHOYEEBEOME. NEY Y "y I WV GEEHD) , AP (Wi, NV (fE£ERL) O 3DITKs L.

Site Habitat type Vegetation cover substrate Width (m) Depth (cm)
(%)
1 WV 35.6 Concrete 3 2
2 \VAY 334 Concrete 2.8 3
3 AP 0 Gravel 4.1 20
4 AP 0 Gravel 3.7 15
5 AP 0 Gravel 4.2 34
6 \\AY 12.3 Concrete 4.7 4
7 NV 5 Concrete 4.4 3
8 AP 0 Gravel 5.9 31
9 NV 2.9 Concrete 5.1 2
10 NV 2.8 Concrete 5.1 2
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Fig.2 Typical habitat type of Ikejiri River; a) vegetation cover area, b) no vegetation cover area, c) artificial small pool area.
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Fig.3 Piecewise linear regression relationship between taxa
richness and vegetation cover(%). Gray zone indicates Standard
margin of deviation (break-point=8.54+4.89(%)).
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Fig.4 DCA ordination plot; A) sampling sitesB)
macroinvertebrate species. Alphabet code of figure below
indicates macroinvertebrate names as shown in Table3.
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Table 2. Factor loading of each axis for environmental
variables.

xR2 DCABHTICHIT 2 FHE 2 KT C BRI ERK & OAHE.

Factor loading

Axis 1 Axis 2
Vegetation cover (%) -0.77 0.15
Width 0.41 0.4
Depth 0.9 -0.04
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