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1. Introduction

The Japanese eel (Anguilla japonica) is a catadromous fish that is one of the most important
fishery resources in Japan. The catch of the species has declined rapidly, and therefore, their
conservation is urgent. In recent years, cases of habitat degradation caused by river
improvement have been reported. Some studies have reported that the eel catch decrease as
the coverage of bank protection increases. However, little is known about the influence of bank
protection on the distribution of the eel. The bank protection appears to change physical
environments. On the other hand, “Nature-oriented river works”, which is a program for
improving rivers and takes living organisms and their environment into consideration, are
recently implemented. Suitable physical environment of the target species need to be clarified
for conserving them. However, it is not clear for the Japanese eel, and thus appropriate river
improvements for the Japanese eel cannot be conducted. This study aims to clarify the
influences of bank protection and Nature-oriented river works on the distribution of the

Japanese eel based on physical environments.

2 . Materials and methods

The biological and physical samplings took place in the Tone river system’s mainstream
(Kouzaki, Hokuso and Hitachi areas), and the tributary (Nekona river area). In the
mainstream, eels were collected by eel pipes and the physical environment conditions were
investigated. Catch Per Unit Effort (CPUE: number of eels captured / Number of eel pipes
deployed) was calculated. The obtained data were used for statistically testing whether the
CPUE and physical environments in the bank protection areas were significantly different
from those in the nature bank areas. In the tributary, eels were collected by an electro-shocker,
and the physical environment conditions at the catch place were investigated. Histograms of
their physical environments were compared with the results from the mainstream. The data
were used for statistical testing whether there were significantly differences in the CPUE and
physical environments between the bank protection and nature bank areas, and common river

works and Nature-oriented areas.

3 . Results and Discussion
3 -1. Relationship between CPUE and physical environments

In the mainstream, the CPUE was negatively correlated with near-bottom current velocity



(0 =-0.71, p<0.05) and particle size of bottom sediment ( r =-0.51, p<0.05). Furthermore, the
CPUE was positively correlated with the water depth ( 0 =0.59, p=0.08). Similar to the result of
the mainstream, the CPUE in the tributary became higher as the near-bottom current velocity
lowered. The CPUE became higher as the water depth increased when the depth was 60cm or
shallower. In contrast, the CPUE decreased as the water depth increased when the depth was
60cm or deeper. In contrast to the mainstream, the CPUE was the highest when the river bed
was composed of cobbles. It indicates that Japanese eel prefers the space between cobbles.
These results suggest that Japanese eel prefers deep environment (<60cm) of slow
hydrodynamics with the cobble-bed. Generally, the deeper areas in rivers are pools.
Additionally, cobbles are located in riffles. Therefore, Japanese eel in natural rivers may prefer
environments with pools and riffles.
3 =2 . Changes of physical environments by bank protection

In both mainstream and tributary, there were no significant differences between bank
protection area and nature bank area in the flow velocity, water depth and riverbed. There
were no differences in physical environments between these two bank types. Nevertheless, the
CPUE in the nature bank is significantly higher. Hence, Japanese eel prefers natural
environment. There were no differences in physical environments, and therefore, the density of
eels may be influenced by other factors. On the other hand, the CPUE in the tributary was
higher in the bank protection areas. This may be attributed to the inclusion of Nature-oriented
river works in the bank protection area.
3 - 3. Influence of Nature-oriented river works on the Japanese eel

The CPUE in the Nature-oriented river works area was twice as high as the common area.
Although the difference was not significant (p=0.06), it suggests that Japanese eel prefers the
Nature-oriented river works area. The bed of the common river works is usually flat. However,
Nature-oriented one has pool and riffle areas. Thereby, the various environmental
characteristics may be preferred by lots of living things. Gabion bank area had the highest
CPUE among all bank types. Gabion consists of boulders in the basket made of iron wires, and
has large space inside. The abundance of Japanese eels may be high due to its space.
3 -4 . Conclusion

This research revealed suitability of physical environment conditions established by
Nature-oriented river works. These findings are a step toward conservation of the Japanese eel
in river. The Japanese eel is likely a top predator since other anguillid species is known as a
common top predator of food chain. Changes in species diversity at higher trophic levels can
significantly alter the functions of ecosystem. Therefore, ecosystem may significantly change,
depending on the abundance of eels. The decline in the abundance of top predators may lead to
not only problems caused by invasive species but also changes of carbon sequestration and
biogeochemical cycles. Thus, the lack of Japanese eels in rivers may impact our lives through
the ecosystem change. For this reason, the conservation of Japanese eel is important for the

preservation of human life.



