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Abstract: Damage to coniferous trees by black bears (Selenarctos thibetanus japonicus Schlegel) was studied in 1 man-made stand recently
clearcut and in another stand 20 years old, in west-central Honshu. Diameters of stumps of bear-damaged trees in the man-made stand ranged
from 9.8 cm to 29.8 cm, and, in the 20-year-old stand, trees with a dbh greater than 10.4 cm became susceptible to damage. Information on
geographical distribution and history of bear damage and on species and ages of bear-damaged trees was obtained by questionnaire. Relating
changes in the pattern of bear damage to the practice of clearcutting and to great declines in natural forests more than 51 years old shows that
when clearcutting and man-made forests are extensive, bear damage to man-made forests increases.

Tree damage by the Japanese black bear usually oc-
curs on coniferous species such as Japanese cypress
(Chamaecyparis obtusa), Japanese larch (Larix lep-
tolepis), cryptomeria (Cryptomeria japonica), fir
(Abies firma), and Japanese white pine (Pinus parvif-
lora). The damage occurs when the bears peel the bark
from the basal portions of the trees and eat the exposed
sapwood, leaving a pattern of vertical grooves made
with their teeth.

The objective of this study was to find out why bears
feed on sapwood or the inner portion of the bark of
coniferous trees. As a first step in our study, the fol-
lowing subjects were investigated: (1) characteristics of
bear damage, (2) geographical distribution and past
history of bear damage, and (3) changes in clearcut
areas of natural forests, and in man-made forests appar-
ently susceptible to bear damage.

The term natural forest refers to forest stands older
than 51 years, because in these stands, the natural
Japanese cypress, Japanese white pine, and fir are
scattered and might be the objects of bear damage.
Also, a more abundant supply of food might be availa-
ble in the older stands than in man-made forests and
young natural forests.

STUDY AREAS AND METHODS

To determine the characteristics of bear damage,
diameter measurements were made in August 1975 and
July 1976 at 2 damaged Japanese cypress stands in the
vicinity of the yamanokuchi River, Mashita district,
Gifu prefecture (Fig. 1). One stand was cut in 1974 and
the other was a 20-year-old stand. Most trees in man-
made forests in this district are Japanese cypress. In the
area that had been cut, diameters at heights ranging
from 20 cm to 50 cm from the ground were measured

both for bear-damaged trees and nondamaged trees. In
the 20-year-old forest stand, which was damaged in
1976, diameters at breast height (dbh) were also meas-
ured. In addition, in the cutover area, the year and
diameter of damage occurrence were determined from
an examination of scars that remained on stumps. The
area covered by this investigation was about 4 ha, at an
elevation of about 1,000 m.

A questionnaire was found to be the only practical
way of obtaining information on the geographical dis-
tribution and history of bear damage. The questionnaire
was sent to personnel directly involved in the manage-
ment of forests in the villages of Maze and Kiyomi and
the town of Hagiwara. Of 890 questionnaires sent, 369
were returned.

The questionnaire asked for the following basic in-
formation (1) geographical distribution of bear damage,
(2) past history of bear damage, and (3) species and
ages of bear-damaged trees.

To study changes in forest areas susceptible to bear
damage, the vegetation was divided into 4 forest types
— man-made Japanese larch forest; man-made cryp-
tomeria forest; man-made Japanese cypress forest; and
natural forest, including virgin and second-growth
forest. Age-class areas in each forest type were calcu-
lated from their forest description tables.

RESULTS

The investigation showed that bear damage in the
cutover area in the man-made Japanese cypress forest
was first seen in 1947 and had been seen, since then,
over a period of 24 years. It was also determined that
concentrated bear damage was observed during
1961-63, affecting about 81 percent of all bear-
damaged trees counted. The ratios of the diameters (at
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Fig. 1. Study area, Gifu prefecture, Honshu. Study area is enclosed in bold line.

stump) of nondamaged trees in this forest stand to those
of bear-damaged trees at that time are shown in Fig. 2.
The bear damage occurred to the larger trees.
Diameters of stumps of bear-damaged trees ranged
from 9.8 cm to 29.8 cm. The average stump diameter

of all trees was 15.8 cm.
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Fig. 3 shows dbh of trees and percentage occurrence
of bear damage in the man-made Japanese cypress
forest that is 20 years old. When the average dbh ex-
ceeded 10.4 cm, bear damage was seen. The relation
between dbh and bear damage, according to the data
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currently available, is shown in Table 1. It is known
that bear damage appears when the average dbh in
man-made Japanese larch forests and man-made cryp-
tomeria forests exceeds 10-12 cm. As a result, a forest
stand where average dbh is greater than 10 cm is
hereinafter called an apparently susceptible man-made
forest.

According to the standard growth curve obtained for
man-made forest stands in this region, Japanese cy-
press, cryptomeria, and Japanese larch attain an average
dbh of 10 cm in 20-30 years, 20 years, and 16-20 years,
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Table 1. Average size of timber in damaged forest stands in 4 prefectures, Honshu.

Average Sampled
Tree species Age dbh area Study area Source
(years) (cm) (ha)

Japanese cypress 30 18.0 1.03 Shizuoka Teramoto and Omori 1952
Japanese cypress 29 14.9 1.27 Shizuoka Kobayashi and Morisawa 1952
Cryptomeria 37 25.6 0.20 Yamagata Imano et al. 1969
Cryptomeria About 30 22.6 0.07 Kyoto Watanabe et al. 1970
Cryptomeria About 30 22.0 0.15 Kyoto Watanabe et al. 1970
Cryptomeria 17-20 14.7-16.1 0.25 Kyoto Watanabe and Komiyama 1976
Cryptomeria 16-18 12.3-14.1 0.25 Kyoto Watanabe and Komiyama 1976
Japanese larch 22 19.2 0.25 Nagano Furubayashi et al. 1975
Japanese larch 20 10.6 0.08 Nagano Furubayashi et al. 1975
Japanese larch 20 20.2 0.10 Nagano Furubayashi et al. 1975
Japanese larch 18 12.2 0.10 Nagano Furubayashi et al. 1975
Japanese larch 13 15.1 0.09 Nagano Furubayashi et al. 1975
Japanese larch 12 11.8 0.06 Nagano Furubayashi et al. 1975
Japanese larch 11 10.9 0.10 Nagano Furubayashi et al. 1975

respectively. Apparently susceptible man-made forest
stands in the study areas would be those that are older
than the ages mentioned above.

The distribution and historical changes in locations
of bear damage in the natural forests and in the appar-
ently susceptible man-made forests were studied to de-
termine the effects of clearcutting natural forests areas.
The results are shown in Figs. 4 and 5.

DISCUSSION

Natural forest older than 51 years has dramatically
decreased over time. Only remnants of natural forest
remain; the apparently susceptible man-made forest has
increased rapidly since 1970. Paralleling this trend,
areas of bear damage are expanding (Fig. 6). These
trends are particularly marked in the central part of the
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Fig. 4. Distribution of natural forest land in 1945, 1960, and 1977 as determined
from forest description table.
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Fig. 6. Distribution of bear damage as determined from questionnaire data.
Dotted areas indicate bear d ge in | forests. Shaded areas indicate
bear damage in man-made forests. Areas in bold outline indicate locations of
bear damage since 1972.
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study area. In this central area, about 3,000 ha were
clearcut after 1955. The clearcutting must have caused
a very sharp decrease in the number of coniferous trees
likely to receive bear damage. Possibly because of this
decrease, bear damage is occurring more frequently
and more widely in the man-made forests surrounding
the clearcut natural forests. Even in the area where bear
damage was seen before 1955, and where man-made
forest stands are now susceptible to bear damage, dam-
age spreads from 1 forest stand to another.

In the man-made forests of Japanese cypress, cryp-

LITERATURE CITED

FURUBAYASHI, K., N. MARUYAMA, AND S. MIURA. 1975.
Destruction of nature in Ooshika village, the Mountains
of South Alps — in view of forest damage by beasts.
Jap. J. Mmichurin Biol. 11(1):2-15. (In Japanese).

IMANO, T., I. YAMASHITA, AND H. Suzuki. 1969. Bear
damage in cryptomeria stands. For. Pests 18(10):20-22.
(In Japanese.)

KOBAYASHI, T., AND M. MORISAWA. 1952. Bear damage in
Keta national forest. Gijutsu Kenkyu 3:190-193. (In
Japanese).

tomeYia, and Japanese larch, all of which were planted
in the cutover areas, bear damage first occurred about
1975, the time when the trees became big enough to be
subject to bear damage. In other words, where clearcuts
and man-made forest plantations are extensive, bear
damage is generally seen more frequently in man-made
forests. The increase in man-made forest stands serves
to impair the quality of bear habitat by reducing the
supply of the bear’s natural foods. Even without hunt-
ing pressure, it will become harder for the bear to sur-
vive in these large man-made forest areas.

TERAMOTO, N., AND H. OMORI. 1952. Bear damage in
Senzu national forest. Gijutsu Kenkyu 3:183-189. (In
Japanese).

WATANABE, H., J. NOBORIO, K. NIMURA, AND S. WADA.
1970. Damage to cryptomeria by wild bears in the Ashu
experimental forest of Kyoto University. Bull, Kyoto
Univ. For. 41:1-25. (In Japanese).

, AND A. KOMIYAMA. 1976. Conservation of wild bears
and control of their damage to forest trees: II. Bull.
Kyoto Univ. For. 48:1-8. (In Japanese).



	Cover Page
	Article Contents
	p. [81]
	p. 82
	p. 83
	p. 84

	Issue Table of Contents
	Bears: Their Biology and Management, Vol. 4, 1980
	Front Matter
	Preface
	Part I. Concept of Critical Habitat as Applied to Grizzly Bears
	Biological Considerations in the Delineation of Critical Habitat [pp.  1 - 3]
	Legal Aspects of Critical Habitat Determinations [pp.  5 - 8]
	Critical Habitat and Other Resource Programs in Relation to Grizzly Bear Management [pp.  9 - 11]

	Part II. Computers and Models in Bear Research and Management
	The Bear Bibliography Project [pp.  13 - 14]
	Bears in Models and in Reality: Implications to Management [pp.  15 - 23]
	Exploration of Optimal Backcountry Travel Patterns in Grizzly Bear Habitat [pp.  25 - 32]
	A Computerized System for Recording and Recalling Grizzly Bear Reports [pp.  33 - 36]

	Part III. Anatomy and Physiology of Bears
	Biochemical Variation in the Black Bear [pp.  37 - 41]
	Further Evidence for Hibernation of Bears [pp.  43 - 47]
	Sex, Age, and Seasonal Differences in the Blood Profile of Black Bears Captured in Northeastern Pennsylvania [pp.  49 - 56]
	Use of the Cataleptoid Anesthetic CI-744 for Chemical Restraint of Black Bears [pp.  57 - 61]

	Part IV. Black Bears in Japan
	Population Characteristics of the Japanese Black Bear in Hakusan National Park, Japan [pp.  63 - 66]
	Damage to Conifers by the Japanese Black Bear [pp.  67 - 70]
	Impact of Human Activities on Survival of the Japanese Black Bear [pp.  71 - 79]
	Relationships between Occurrence of Bear Damage and Clearcutting in Central Honshu, Japan [pp.  81 - 84]

	Part V. Biology of Polar Bears
	Natural and Synthesized Aggressive Sounds as Polar Bear Repellents [pp.  85 - 91]
	Age Determination of Live Polar Bears [pp.  93 - 100]
	Alaskan Polar Bear Denning [pp.  101 - 108]
	Population Characteristics of Alaskan Polar Bears [pp.  109 - 115]
	Distribution and Structure of Dens of Female Polar Bears in Wrangel Island [p.  117]
	Data on the Winter Ecology of the Polar Bear in Wrangel Island [p.  119]

	Part VI. Biology, Ecology, and Management of Black Bears in Eastern Habitats
	Denning and Related Activities of Black Bears in the Coastal Plain of North Carolina [pp.  121 - 126]
	Species Planning: An Approach to Black Bear Management and Research in Maine [pp.  127 - 129]
	Dynamics of Home Range and Movements of Adult Black Bears in Northeastern Pennsylvania [pp.  131 - 136]
	Black Bear/Human Conflicts in the Great Smoky Mountains National Park [pp.  137 - 139]
	Seasonal Foods and Feeding Ecology of Black Bears in the Smoky Mountains [pp.  141 - 147]
	Den Selection by Black Bears in the Great Smoky Mountains National Park [pp.  149 - 151]
	Curiosity in the American Black Bear [pp.  153 - 157]
	Preliminary Analysis of Female Reproductive Tracts from Pennsylvania Black Bears [pp.  159 - 161]
	Fostering Black Bear Cubs in the Wild [pp.  163 - 166]
	Chemical Aversion Conditioning of Polar and Black Bears [pp.  167 - 173]

	Part VII. Biology, Ecology, and Management of Black Bears in Western Habitats
	Some Aspects of Black Bear Ecology in the Arizona Chaparral [pp.  175 - 179]
	Home Range Activities and Reproduction of Black Bears in West-Central Idaho [pp.  181 - 190]
	Black Bear Hunting to Reduce Forest Damage [pp.  191 - 193]
	Black Bear Management in Sequoia and Kings Canyon National Parks [pp.  195 - 200]
	Some Population Characteristics of Two Black Bear Populations in Idaho [pp.  201 - 204]
	Black Bear Management in Yosemite National Park [pp.  205 - 212]
	Harvest and Population Characteristics of Black Bears in Oregon (1971-74) [pp.  213 - 219]
	Habitat Utilization by Black Bears in Northern California [pp.  221 - 227]

	Part VIII. Biology, Ecology, and Management of Eurasian Brown Bears
	The Brown Bear in Poland [pp.  229 - 232]
	Bear Management and Sheep Husbandry in Norway, with a Discussion of Predatory Behavior Significant for Evaluation of Livestock Losses [pp.  233 - 241]
	Status of the Brown Bear in the Pyrenees [pp.  243 - 247]
	Defecation Rates of Captive Brown Bears [pp.  249 - 253]
	The Brown Bear in Sweden: Distribution, Abundance, and Management [pp.  255 - 257]
	On the Distribution of the Brown Bear in Bulgaria [p.  259]
	Ecology of the Brown Bear in the Enisei Taiga [p.  261]

	Part IX. Biology, Ecology, and Management of Grizzly Bears
	Brown Bear Management in Southeastern Alaska [pp.  263 - 270]
	Review of Oil and Gas Exploitation Impacts on Grizzly Bears [pp.  271 - 276]
	Responses of Grizzly Bears to Hydrocarbon Exploration on Richards Island, Northwest Territories, Canada [pp.  277 - 280]
	The Natural Food Habits of Grizzly Bears in Yellowstone National Park, 1973-74 [pp.  281 - 292]
	Brown Bear Movements and Habitat Use at Karluk Lake, Kodiak Island [pp.  293 - 296]
	Brown Bear Summer Use of Alpine Habitat on the Kodiak National Wildlife Refuge [pp.  297 - 305]
	Seasonal Movements of an Alaska Peninsula Brown Bear Population [pp.  307 - 312]
	Morphometric Characteristics of Brown Bears on the Central Alaska Peninsula [pp.  313 - 319]
	The Ecology of Winter Den Sites of Grizzly Bears in Banff National Park, Alberta [pp.  321 - 330]
	Time-Lapse Cameras as an Aid in Studying Grizzly Bears in Northwest Wyoming [pp.  331 - 335]
	Possible Impacts of Hunting on the Grizzly/Brown Bear, a Threatened Species [pp.  337 - 349]
	Factors Influencing Human-Grizzly Bear Interactions in a Backcountry Setting [pp.  351 - 357]
	Movements of Radio-Instrumented Grizzly Bears within the Yellowstone Area [pp.  359 - 367]

	Part X. Monograph
	The Reintroduction of Orphaned Grizzly Bear Cubs into the Wild [pp.  369 - 372]

	Back Matter [pp.  373 - 375]





