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Comparison of Population Density and Species Composition of Aquatic Insect between
the Upstream and Downstream Reaches of a Flood Control Dam without Impoundment;
A Case Study of the Masuda-gawa Dam in Shimane Prefecture, Japan
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Figuel. Masuda-gawa Dam and sampling stations

1-1; A view of the Masuda-gawa Dam from downstream, the arrow shows the energy
dissipater, 1-2; A view of the Masuda-gawa Dam from upstream, the arrow shows a gate
which is always open, 1-3; A sampling point upstream the dam (Sta. 1) , 1-4; A sampling
point downstream the dam (Sta. 2)
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Table1.Population density of aguatic insects upstream (u) and downstream (d) of the two dams

Classification Masuda-gawa Dam Sasakura Dam
Sta. 1 (u) Sta. 2 (d) ratio Sta. 3 (u) Sta. 4 (d) ratio
(n/m) (n/m) (d/u) (n/m) (n/m) (d/u)

EPHEMEROPTERA

Isonychiidae 59 176 3.0 32 53 1.7

Heptageniidae 955 1605 1.7 1013 1061 1.0

Baetidae 144 101 0.7 171 624 3.7

Leptophlebiidae 107 176 1.7 304 5 0.0

Ephemerellidae 613 811 1.3 389 1285 3.3

Caenidae 5 69 13.0 11 208 19.5

Potamanthidae 0 5 - 21 27 1.3

Ephemeridae 0 5 — 0 0 —
ODONATA

Gomphidae 96 37 04 43 48 1.1
PLECOPTERA

Nemouridae 5 0 0.0 0 0 -

Perlodidae 5 6 3.0 0 11 —

Perlidae 37 16 0.4 21 1 0.8

Chloroperlidae 0 0 - 5 0 0.0
TRICHOPTERA

Stenopsychidae 0 11 - 0 27 -

Polycentropodidae 11 32 3.0 11 11 1.0

Hydropsychidae 75 571 7.6 48 2432 50.7

Rhyacophilidae 21 43 2.0 43 5 0.1

Glossosomatidae 96 347 3.6 229 411 1.8

Lepidostomatidae 5 5 1.0 0 11 -
COLEOPTERA

Psephenidae 85 75 0.9 43 59 1.4

Elmidae 208 160 0.8 208 469 2.3
DIPTERA

Tipulidae 5 11 2.0 0 43 —

Simuliidae 5 0 0.0 16 0 0.0

Chironomidae 197 363 1.8 213 640 3.0
TOTAL 2736 4635 1.7 2805 7445 2.7
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Summary

We compared the population density and species composition of aquatic insect
communities up- and downstream of two types of dams to evaluate the effects of river-
crossing construction on benthic invertebrates. One is the Masuda-gawa Dam, a so called “dry
dam” or “uncontrolled dam” because its invariably open gates are set at the bottom of the
construction to maintain river continuity, and the other is the Sasaura Dam with a reservoir
behind the construction: Both are located on the Masuda River System, Shimane Prefecture.
Population densities and species compositions upstream the two dams did not show large
difference, and were dominated by several insect species belonging to Heptageniidae
(Ephemeroptera). In the downstream reaches of both dams, however, the population density
of two net-spinning caddis flies (Hydropsychidae, Trichoptera), which are frequently found
in high densities in Japanese dammed rivers, was higher than the up-stream reaches; by 50-
fold in the case of Sasaura Dam and by 7-fold in the Masuda-gawa Dam. The difference in
the density increment of net-spinning caddis flies between the two dams may indicate that
dry dam poses less influence on lotic environment.

Key words; aquatic insect, dry dam, environmental impact, flood control dam, Masuda-gawa
River
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