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The results of an attempted experiment to restorate the Yahagigawa River by addition of gravel
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WA Achnanthes japonica Achnanthes japonica Calothrix sp. Phormidium sp. Cymbella turgidula Achnanthes japonica Achnanthes japonica Achnanthes japonica
Achnanthes japonica Shirogyra sp.
st. 3 | B | Phormidium sp. Homoeothrix janthina Spirogyra sp. Synedra inaequalis
E Cymbella minuta Achnanthes japonica Achnanthes japonica
S | Cymbella minuta Homoeothrix janthina Synedra inaequalis
b Achnanthes japowica Achnanthes japonica
st. 4 | B | Phormidium sp. H th th H thrix janthina | Homoeothrix janthing | Homoeothrix janthing | Cymbella hugidula Melosira varians Synedra inaequalis Synedra inaequalis
b Achnanthes japonica Achnanthes japonica Achnanthes japonica Spirogyra sp. Achnanthes japonica Cymbella tumida
Z | Phormidium sp. Homoeothrix janthina | Homoeothrix janthina H thrix janthi H thrix janth Melosira varians Melosira varians Synedra inaequalis Synedra inaequalis
i} Cymbella minuta Achnanthes japonic Achnanthes japoni Achnanthes japonica Spirogyra sp. Cymbella tumida
st. 5 | B | Homoeothrix janthina | Homoeothrix janthina | He thrix janthi H thrix janthis H thrix janth Batrachospermum sp. Batrachospermum sp. Synedra inaequalis Batrachospermum sp.
i} Phormidium sp. Ach hes japoni Achnanthes japoni Achnanthes japonica Spirogyra sp. Synedra inaequalis Synedra inaequalis
Ulothrix zonata
He thrix janthi H hrix janthi He thrix janthis Homoeothrix janthi Melosira varians Cymbella tumida Synedra inaequalis Synedra inaequalis

Achnanthes japonica

Achnanthes japonica

Achnanthes japonica

Achnanthes japonica

Chamaesiphon sp.

Batrachospermum sp.

Achnanthes japonica
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Summary

1) As a result of high water usage and damming of the Yahagigawa River in recent
years, the amount of water flow has become stable at a low-level and the flow of gravel
has stopped. As a result, the riverbed is covered by pebbles of barious sizes, which are
firmly fixed together by silt. It was hypothesized that the situation in which the
riverbed is cut off from the supply of gravel is one of the causes of this phenomena. So
an experiment of throwing gravel in to the river was performed, in order to improve
the riverbed condition.

2) A total amount of 1,566 m® of gravel was thrown into the upper stream of the
Yahagigawa River on three separate occasions : in April and June of 1995 and in
February of 1996, gravel was thrown from the left river bank at Ogawara in Asuke-
Cho, which is located down river from the Azuri Dam.

3) The dispersion of the thrown gravel was examined by looking at the distribution of
gravels piles along the riverbed. The pilling condition approached a normal value
before the grabel got 100 m down stream from the throwing spot and piling increased
again at junctions with branches. Given the narrowness of the branches, a continuous
supply of gravel appears to be much more effective than an instantenuous supply.

4) As was expected, shortly after the grabel was thrown into the river, the smaller
grains flowed out more quickly than the bigger grains. Flow rate was' directly
proportional to gravel grain size.

5) Improvement of the biological conditions of the riverbed as a result of throwing in
grabvel was investigated indirectly by examining biomass, the amout of production
and community structure of attached algae and zoobenthos.

6) Since the attached algae at the throwing spot was dominated by species which are
ordinally present at the investigated area during periods of high temperature, such
species were considered to be the “fixed” community. However, during periods of low
temperature, a characteristic feature was observed near the throwing spot, i. e., the
community structure was dominated by Bacillariophyceae, which were not found at
any other investigated points, and which formed just at the throwing spot. On the other
hand, a community dominated by Cyanophyceae, Florideophyceae, Chlorophyceae and
Bacillariophyceae formed just above the throwing point. The primary factors respon-
sible for the formation of the latter community are not exactly clear, but it can be
inferred that, in conditions where the thrown gravel brings about constant change, the
different species of algae quickly alternate by turns.

7) In point of Zoobenthos, Macrosiema and Hydropsyche in Hydropsychidae wre the
most predominant species of fauna observed at each investigated point. A community

of Ephemerellidae and Stenopsychidae, living together, was also observed. Looking in
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detail, the biological structure at the throwing point appears to be in a process of
transition from a semi-peak of Hydropsychidae to the peak of Stenopsychidae. This
indicated an instability of structure at the throwing point. At the stream above the
throwing point, the coummunity structure is close to the peak.

8) It was concluded from the biological investigation that thrwoing gravel causes
instability in the riverbed and this instability brings about beneficial reorganization of
the biological community resembling initial conditions. however, with the small
amount of grabel used in this investigation, only semi-peak conditions were brought
about and further improvement was not achieved.

9) Since the investigation was outdoors, under natural condition, unexpeted accidents
occured. As the experiment proceeds, efforts are being mode to improve methodology,
thus providing a good opportunity to discover basic ideas for future research. From

our experience, sevepal points at issue were raised.
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