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Ecological Analysis of the Environment for Deer Cervus nippon centralis KISHIDA
Habitat in Relation to its Hunting and Forest Utilization
(Mainly in the Nikko National Hunting Area)

Shinjiro Ixkepa® and Takeshi limura‘®

(Résumé)

The National Hunting Area of deer is situated in Nikko’s mountainous region. It was
opened in 1884, first as the Imperial Hunting District, then it was transferred and placed
under the jurisdiction of the Ministry of Agriculture and Forestry. Its existence has been
playing a significant role in the development of the hunting system in Japan. On the other
hand, however, it has come to be recognized that the forests in that area should also be
managed for more intensive utilization for wood products. Thus an apparent incompatibility
between the management as a hunting area and that for wood production has arisen. A new
policy of some kind to satisfy the two objectives is now being strongly sought. For this
reason, the authors have carried out a study, based on the relationship between the forest
utilization and the preservation of wildlife, ecologically analyzing the areas concerned and
finding out the basic factors for the preservation of wildlife.

In this report, the authors endeavour to analyze the environment of habitat of deer such
as the influence of climate, geology, topography and vegetation, and to clarify the relationships
between the forest composition and the living conditions of deer ; also the forest management
and the deer’s community population, and the changes in the administrative system and the

boundaries of hunting area.
(1) Environment of habitat of deer in and around the hunting area

The annual mean temperature in the hunting area is mostly within the isograms of 8°C,
and its vegetational zone belongs to the temperate zone ; the total annual precipitation reaches
2,000~2,300mm, which is about 800mm higher than the plains area, and the northwest
seasonal wind prevails. .

The first snow falls around 20 November, and the last snow falls 10 April. Continuous
snow cover appears around 30 November, and at the hill summits some 20 days earlier. As
for the average snow depth, it is surrounded by an isogram of over 20cm in December, and
the bepth remains over 20~50cm during the period from January to April. The maximum
snow depth reaches as much as 100cm at the high mountain tops in the area.

Expressed in the index of warmth, the Nikko mountains are within the isograms of 50°
~60°, and in the index of coolness it is over the line of 20°.

Based on the assumption that the distribution of deer in the Japanese archipelago has a
positive relation with that of evergreen broad-leaved forests, Nikko’s environment of habitat
for deer, combined with the snowfall in the winter, is thought to be disadvantageous, so that
its distribution shows an isolated situation.

The average annual value in the organic climate here in general has a difference of over

Received November 19, 1968
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one month compzred with the plains.

Speaking about the soils, while the basic materials under the Nikko extinct volcanoes are
the Palaeozonic deposit, granite and quartz-pophyry, geology of the surface layer is widely
covered with volcanic rocks and clastic rocks.

From the viewpoint of topography, 77.7 percent of the hunting area lies between the
altitudes of 1,000~2, 000m, occupying the lower parts of the mountains. The inclination grade
of less than 20° prevails in 36.5 percent of the area, and the direction of exposure is mostly

E to S, being the shaded slope against the northwest seasonal wind. No steep slope is found.

As to vegetation, “Haimatsu” (Pinus pumila Recer) grows at the ridges of high mountains,
and in the zones above 1,000m hemlock (Tsuga diversifolia Mast) forms the climax forest
community. In the broad-leaved forest zones, beech (Fagus crenata Brume) is commonly found,
and is distributed in the lower limit of “Haimatsu” forests. Up to the altitude of around
1,000m “Hinoki” (Chamaecyparis obtusa Enor.) is artificially planted, and upward to 1,800m
larch (Larix leptolepis Murray) is being artificially planted. The broad-leaved tree forests are

represented by oak (Quercus crispula Brume).
(2) Forest composition and ecology of deer

The food plants of deer range widely from herbs to woody plants, but they are extremely
limited in the kinds and quantities of plants. Examination of the contents of the stomachs
of captured individuals revealed that the greater part was composed of bamboo (Sasa nipponica
Maxino et SuiBaTa), buds of “Shiroyashio” (Rhododendron quinquefolium Biss. et Moore) and
fruits of oak ; at subalpine zones they feed on the bark of “Shirabiso” (Abies Veitchii LinoLr).
While bamboo is important as a supply source of live leaves, it become disadvantageous for
grazing at high altitudes or cut-over area as the height of the grass is too low when snow
falls deep. The fruit of oak is also important as the deer’s food in the winter. The pro-
duction of fruit was presumed to be 704.2kg at the highest and 555.5kg at the lowest for an
area of 0.5 hectare. It was discovered that this is consumed also by “Konara-shigizomushi”
(Cunailis querivorous Kono), monkeys and voles. The groups of monkeys having their sphere
of activity in that area were found to number eight and the total population was estimated
at 180~210 individuals.

While the damage caused by the deer to forests is negligible in plantations, in the sub-
alpine forests the resident individuals pass the winter feeding on the bark of “Shirabiso”,
stripping it from the trees.

The mating calls during the copulation season are generally heard at dusk and later in the
day, but in the height of the season they are heard even in the daytime. The mating calls
begin to be heard in late September, and are not heard any more after the middle of November.

A call consists of two to three intermittent cries.

The places of birth are the openings in larch forests where the ground is covered by
bamboo and in the subalpine zones the places are chosen under the open leaf canopy with
shrubs thickly growing. The time of birth is presumed to be the middle of April at the
earliest and from late July to August at the latest.

The area for the promenading and grazing and for resting (refuge) consists of the forests
of hemlock and larch and broad-leaved forests mainly composed of oak and cutover area of

larch, but the range of grazing places are limited to the parts along the edge of forests. As
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to topography for the area of promenading and grazing, gentle slopes of southward exposure
are chosen, and this tendency is more conspicuous during the snowy season. The ground floor
vegetation of this area is denuded because of the deer’s grazing. Their droppings are found
accumulated in piles along this area, and a few species of beetles such as “Igakuro-maguso-
kogane” (Athodius igai Nakane) that decompose the droppings were detected. At some of the
hunting areas deer’s passage forests are left uncut and they are being frequently used.

The snow restricts the deer’s activity. The depth of the snowfall reaches 10~150cm even
at the lower parts of the mountains, and the deer cannot go out from their usual passage,
trodden hard by them. Many individuals were found to have died of starvation or frozen to
death one after another. In this case, 80 percent of them were found grouped, taking advan-
tage of broad-leaved forests.

In many cases, demarkation of the hunting areas is decided, based on the footprints of
deer. Their density is higher at high altitudes of mountains. The most frequent sizes of the

footprints were 35~60mm.

As the result of analysis of the past observation records based on the causal encounters,
the approachable distance on an average is 40m, in some cases it may be as close as 20m.
The rate of encounter is highest at 62.5percent. It is lower in summer and autumn, and
higher in the winter and spring.

The seasonal change in the formation of groups of individuals is that in January and
February groups consisting of 40 individuals are seen, but during the period from -the spring
to autumn they live separately alone or with others. The existing number of individuals in
the area during the snow season in 1964 was 412, but it was confirmed later that among
them 153 individuals were dead on account of the snowfall. Annual variation is also seen in
the captured number, and it has been rapidly decreasing in recent years. The same pheno-
mena were seen in 1940 and 1952. The cause for this was the artificial reformation of forests
and the heavy snowfall.

The sex rate, in accordance with the records of inspection of dead bodies and other observa-
tions, seems to be at a general proportion of 75 percent for female and 25 percent for maie.
They consisted mostly of individuals of between 1 and 3 years of age. Although this cannot
be thought to represent the age composition of the groups, based on the fact that deaths of
‘young individuals were many, it may be considered that, even if it was a temporary pheno-
menon, it shows the situation of groups on the decrease. On the other above phenomenon,
the degree of consumption by feral dogs is also high, and their circle of activity covers as
wide as two-thirds of the hunting area. Furthermore, the decrease of individuals by poaching
is not few, and in recent years it has been going up rapidly by the utilization of improved
mobility by poachers. Other than the reasons for the population decrease as above mentioned,
the shrinkage of broad-leaved forests due to the expansion of artificial plantation is making
their home range narrower and their food supply scantier, so that value as a hunting area. of

deer is becoming less and less.
(3) History of the hunting area management

The Nikko National Hunting Area came under the jurisdiction of the National Govern-
ment when the Imperial Hunting District was abolished in 1925. In preserving it as a special

hunting area of deer, the aim is to contribute to the development of our country’s hunting
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administration. At present, the Utsunomiva Forest District Office in the Maebashi Forest
Region is in direct charge of its administration.

The expenditure needed during the time of the Imperial Hunting District are not clearly
known, but since the National Government took over its administration, namely, during the
period 1935~1940 the annual expenditures were 3,600~4, 400 ven, and in 1964 it rose to over
1, 000, 000 yen.

At the time of its establishment, namely in 1884, the size of the hunting area was over
183, 600 hectares, but after many changes since then, it has come to shrink to some 5,000

hectares.
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