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Photo 1 Epilithon attached on the surface of stones in the downstream reach of Yasugawa Dam.
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Table 1 List of study sites

Year of Name of Drainage Water-0J Storage [J Purpose  Segment  Distance

shed O capacity of of O from 0

construction dam or river system area(km?)  dam(1000m?) dam [0  category  dam(m)
Impact site

1951 Yasugawa Yodogawa 59 8,500 A 1 <400

1956 Miyagawa Miyagawa 126 70,500 FNP I 410

1962 Tsuburo Kinokawa 161 25,700 FA M <400

1969 Takayama Yodogawa 615 56,800 FNWP I <400

1970 Shorenji Yodogawa 100 27,200 FNAWP I <400

1972 Eigenji Yodogawa 132 22,741 AP I 910

1973 Osako st.1 Kinokawa 115 27,750 AP I 120

1973 Osako st.2 Kinokawa 115 27,750 AP I 450

1973 Osako st.3 Kinokawa 115 27,750 AP I 640

1973 Osako st.4 Kinokawa 115 27,750 AP I 2600

1973 Osako st.5 Kinokawa 115 27,750 AP I 3000

1974 Murou Yodogawa 169 16,900 FNW I <400

1983 Hitokura Yodogawa 115 30,800 FNW I <400

1987 Ozuchi Yodogawa 54 7,300 FNWI I <400

1988 Tsubayama Hidakagawa 397 49,000 FNP I <400

1991 Hachisu Kushidagawa 81 32,600 FNWP I <400

1992 Nunome Yodogawa 75 17,300 FNW I <400

1997 Hiyoshi Yodogawa 290 66,000 FNWI I <400

1998 Hinachi Yodogawa 76 20,800 FNWI I <400

2003 Otaki(lateral bar) Kinokawa 258 84,000 FNWI I 3000

2003 Otaki(point bar) Kinokawa 258 84,000 FNWI I 3400
Control site

Tonda Riv. Tondagawa 139 - - I -

Takami Riv. Kinokawa 131 - - I -

Ado Riv.(upstream) O  Yodogawa 80 - - M -

Ado Riv.(midstream) Yodogawa 160 - - I -

Ado Riv.(downstream) Yodogawa [ 270 - - 1 -

Takatoki Riv.(up) Yodogawa 40 - - M -

Takatoki Riv.(mid) Yodogawa 170 - - I -

Kizu Riv. Yodogawa 573 - - I -

0 F:Flood control, N:Nonspecific use,ecological discharge, A:irrigation Agriculture, W:Waterworks, I:Industrial use,

P:Pawer genaration
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(a)Dam agel R2=0.7140 P<0.0010 y = 2043 + 7.250)
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Table 2 The mean value £+ standard deviation of substrate structures & water qualities

Control sites

Impact sites

n=8 n=13
60%depth WVO cm/sec) 45+ 18 K 27+ 9
Water depthd cm0 30+ 12 26+ 8
Water temperatured O O 10.1+ 24 9.2+ 3.9
Grain size cm0 11.7+ 3.3 S 26.2+ 9.6
D500 cmU 1147+ 6.07 11.55+ 4.37
U. 11.76 + 5.96 8.56 £ 4.85
U, 0.96 £ 0.34 0.91+ 0.33
LOI BPOMO %0 531+ 1.28 S 8.85+ 3.61
1.0mm[ 3.75+ 3.76 3.55+ 3.15
0.5mm0] 326+ 1.25 Ve 5.69 = 4.44
0.25mm[] 4.34+ 1.98 S 9.47+ 5.08
0.125mm[0] 6.72+ 2.51 S 12.29+ 4.23
0.063mm[] 8.50+ 3.39 S 13.25+ 3.39
DOsy (mg/1) 1097+ 1.29 12.26 £ 1.66
DOy, (mg/1) 9.88+ 0.96 9.22+ 2.39
ECu(1S) 77.04 £ 35.68 91.73+ 27.34
EChHw(pS) 77.02 £ 37.02 98.50 + 31.63
DRDO 0.09+ 0.08 S 0.25+ 0.15
Epilithon g/0 O 10.84 £ 16.51 0 FF 0 135.25 £ 130.52
Epilithon0 g AFDW/0 O 249+ 4.190 S 45.26 £ 41.80
Epi-InOM O g/0 0 8.35% 12400 S 89.35+ 91.08
Chl.a BiomassO g/0 O 1.279+ 1.494 S 3.131 £ 1.982
Autotrophic Index 1.1+ 1.2 S 159+ 10.7
n=>6 n=~6
AFDW of SPOMO g/m®*0 0.530 £ 0.655 0.043 = 0.038
S-CPOM 0.353 = 0.517 0.008 = 0.008
S-FPOM 0.177+ 0.179 N 0.036 = 0.039
S-Inorganic Matterd g/m®*0  0.186 = 0.233 0.030 = 0.029

*[ significant difference at 5% level. **0 at 1% level. .

/0 Increasing effect by Dam. \ O Decreasing effect.
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Table 3 Difference in the benthos communities between control sites and impact sites of reservoir dams.

Control sites

Impact sites

n=8 n=13
Species richness[ taxall 46.4+ 18.9 415+ 12.1
DensityU n/0 O 7042+ 4829  FF 28253 + 18462
Biomass( g/m?[ 16.98 + 9.83 7**  67.90+ 50.12
Shannon’s H’ 298+ 0.36 N\ JF* 247+ 0.34

*0 significant difference at 5% level. **[0 at 1% level .
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(a)Species data : Life types (b)Species data : Functional feeding groups
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Table 4 The results of ordination by CCA.

Fig.7(a) Fig.7(b)

Axis 1 2 1 2
Eigenvalues 0.183 0.117 0.160 0.084
Species-environment correlations 0.942 0.877 0.869 0.840
Cumulative percentage variance

of species data 28.4%  46.8% 40.6% 61.8%
of species-environment relation 42.4% 69.7% 58.1% 88.5%

Correlation coefficients

COD 0.61 0.17 0.49 -0.54
Chl.a 0.06 -0.49 0.44 0.03
Grain size -0.03 -0.57 -0.07 -0.43
GS-CV 0.10 0.60 0.14 0.32
Epilithon 0.32 -0.06 0.48 0.20
Dio 0.11 -0.74 0.12 0.20
Uc 0.64 0.67 0.51 -0.14
BPOM 0.62 -0.27 0.40 -0.06
S-FPOM 0.50 0.05 0.60 0.29
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Characteristics of benthos community and habitat structure
in the downstream reaches of reservoir dams

Keisuke HATANO*, Yasuhiro TAKEMON, Shuichi IKEBUCHI
* Graduate School of Engineering, Kyoto University

Synopsis

Ecological impacts of reservoir dams on down stream benthos communities and physico-chemical
habitat structure of river bed were investigated at 16 impact sites and 8 control sites in Kinki district
in central Japan. The results showed that substrate became remarkably armored with thick epilithon
on the substrate in the tailwaters of the dams, and the armoring intensity was well explained by the
maximum flow volumes occurred after the dam construction. The density and biomass of benthic animals,
species diversity, abundance of Net-spinners, Creepers Tube-builders, Collector-gatherers and Filterers
were more at the impacts sites, whereas those of Gliders and Gliding burrowers were more in the control
sites. Relations of biomass of Gliders to epilithon density showed that Gliders will disappear where the
epilithon density exeeds 130 gAFDW /m?. In addition, field studies on longitudinal changes in benthos
communities in the tailwater reaches of Osako dam indicated that the dam impacts on the community
structure characterized by increase in Net-spinners and decrease in Gliders were recovered within 3 km
reaches.

O
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