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1. Introduction

Since Tanzawa Mountains offers numerous values such as water source forests,
afforestation sites, sightseeing spots. Moreover, it has diverse flora and fauna.
Recently, increase of deer cased disappearance of vegetation by browsing. Increased
deer is known to cause indirect impact on all other organisms in forest ecosystems. To
preserve ecosystems from these impact, protection of vegetation by deer closure and
adjustment of deer population has been carried out. These management have been
achieving recovery and protection of vegetation from deer browsing.

Generally, in order to quantify the influence of deer, comparing inside and
outside the deer closure has been conducted. However, it is impossible to
investigate stepwise modification of the environment, and the difference between
the natural environment with situation with deer colosure. In order to verify
these problems, this study investigated the changes of carabid beetle community
in environment where deer effects are ongoing. Carabid beetles are widely treated
as environment indicator organisms in general. In addition, I verified the
conservation effect of deer closure by comparing carabid beetle community in

situation with deer closure to environment where deer effects are ongoing.

2. Materials and Methods

This study was carried out at Mt. Kanyudo and Mt. Komotsurushi. Both are located
in the northwestern part of Tanzawa mountains. I set up 6 survey sites in Mt.
Kanyudo, of which 3 sites were inside and 3 were outside of deer exclosures. I also
set 5 sites classified into deer feeding pressure: "extremely low", "low", "medium",
"high" and "drastic" based on the amount of dwarf bamboo as in Mt. Komoturushi.

In order to investigate carabid beetle fauna, I used pitfall trap. Nine traps were
installed in a lattice pattern at intervals of 2 m in each survey site. I did not use the
bait so as not to attract specific eating species. Traps were collected one week after
installation. The survey was conducted in October 2015, May 2016, July and October.

As environmental factors may affect the number of individuals of the carabid beetle,
six items which consist of dwarf bamboo biomass, plant biomass, vegetation diversity,
litter amount, soil organism number, and openness were investigated in each site.

We investigated the effect of environmental gradient on whole crowd structure by



using RDA (redundancy analysis). We also estimated environment factors which
explain number of carabid beetle by using GLM (generalized linear model) for five

prior species

3. Results and Discussion

In total, 494 individuals belonging 20 species were obtained. The total number of
individuals was large in outside of fence and degree of browsing "drastic".

In the RDA analysis, five dominant species were divided into 3 groups. Leptocarabus
procerulus tended to inhabit in plants - rich environments, and Pterostichus sp
tended to live in litter - rich environments. Pterostichus yoritomus, Synuchus
cycloderus and lewisianus Breuning tended to inhabit in environment with less plant
amount, openness and litter amount.

GLM showed that there were species that are dominantly affected by one
environmental factor and species affected by multiple factors. Leptocarabus
procerulus received strong positive influence from plant amount. Pterostichus sp
received a positive influence from litter amount. Pterostichus yoritomus, Synuchus

cycloderus and lewisianus Breuning were affected by several factors.

In this study, two levels of change occurred depending on the feeding pressure of
deer. The first stage is a decrease of the Leptocarabus procerulus that is strongly
affected by vegetation, which occurs at the time of change from the feeding pressure
"extremely low". It was thought that Leptocarabus procerulus which require large
amount of vegetation react early to the decrease of vegetation volume. The change in
the second stage is an increase of species that prefer an environment where the
influence of the deer has advanced to "drastic". It is an increase of Pterostichus
yoritomus which prefers the environment where the influence of deer advanced. It is
thought that carabid beetle crowd adapted to the environment where vegetation was

almost completely consumed.

It was thought that the species requiring vegetation was conserved by deer closure.
This is due to the fact that Leptocarabus procerulus was captured in the fence. The
deer closure in Mt. Kanyudo was established without lost of original vegetation,
there is a possibility that the species require vegetation preserved while deer feeding
pressure increased in outside of deer closure. However, on the other hand,
Pterostichus yoritomus which was not seen in the environment of feeding pressure
"extremely low" appeared in the fence. It seems that carabid beetles can go back and
forth between the inside and out side of deer closure. Deer closure creates a special
situation in which the high and low feed pressure are scattered in a narrow range
and the carabid beetle community in the fence also includes species that prefer the

environment where the deer influence has advanced.



