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Abstract: Forest managers establish feeding stations throughout coniferous forests in western Washington that are vulnerable to American black bear 
(Ursus americanus) damage in the spring. This study was conducted to determine whether the home ranges of bears in areas with supplemental 
feeding were smaller than the home ranges of bears in similar adjacent areas without supplemental feeding. Home range sizes varied among bears. 
However, the home range sizes of bears in feeding areas did not differ (P > 0.35) from home ranges of bears in non-feeding areas. Male bears had 
larger (P = 0.0002) home ranges than female bears, but this difference was consistent across both treatments (P > 0.35). Bear home ranges were 
reduced (P = 0.029) during the feeding period relative to the non-feeding period, but this reduction was not related to treatment (P = 0.261). 
Although the supplemental feeding program did not affect home range sizes, the telemetry study data, supported by data collected through video- 
monitoring of feeding sites, indicated that feeding stations may attract and concentrate bears at specific locations. 

Ursus 12:51-54 

Key words: American black bear, home range, supplemental feed, Ursus americanus 

Black bears commonly forage on Douglas-fir 
(Pseudotsuga menziesii) trees during the spring (Ziegltrum 
and Nolte 1996). They strip the bark to feed on the newly 
forming vascular tissue, which may contain 4-5% carbo- 
hydrates (Kimball et al. 1998). These vascular tissues are 
primary staples in the diet of some bears (Noble 1993). 
Bears feed on the vascular tissue by removing the bark 
with their claws and scraping the sapwood from the heart- 
wood with their incisors. Bears generally feed on the lower 
bole of trees in stands 15-30 years of age (Ziegltrum 1994). 
Any age tree, however, is vulnerable, and bears occasion- 
ally strip bark from the entire trunk of a tree. A single 
bear can peel bark from as many as 70 trees/day. Thus, if 
preventive measures are not implemented, damage within 
a stand can be extensive (Schmidt and Gourley 1992). 

Damage inflicted through this behavior can be extremely 
detrimental to the health and economic value of a timber 
stand. Complete girdling is lethal to the tree, while par- 
tial girdling reduces growth rates and provides avenues 
for insect and disease infestations (Kanaskie et al. 1990). 
Economic loss is compounded because bears tend to se- 
lect the most vigorous trees within the most productive 
stands or where stand improvements (e.g., thinning) have 
been implemented (Mason and Adams 1989, Kanaskie et 
al. 1990, Schmidt and Gourley 1992). 

Historically, bear damage management to protect tim- 
ber resources generally required lethal removal of bears. 
Control agents or professional hunters were hired to trap 
and hunt bears throughout the counties where damage was 
occurring (Poelker and Hartwell 1973). Private timber 
mangers began investigating alternative damage control 
techniques, particular non-lethal methods, during the mid- 
1980s. The first directed effort to provide bears an alter- 
native food to reduce girdling of trees was attempted 

during 1985 (Ziegltrum 1994). That year, approximately 
2,250 kg of pellets were distributed through 10 feeders. 
During 1999, nearly 288,500 kg of pellets were offered 
through about 850 feeders across western Washington, 
with a few feeders in Oregon and California. Pellets fed 
to bears are produced under the direction of the Washing- 
ton Forest Protection Association. These pellets contain 
fats, proteins, vitamins, and minerals to provide a balanced 
diet for bears, although the high sugar content is regarded 
by program managers as the most important ingredient to 
alleviate damage to trees (Ziegltrum 1994). 

Overall, the supplemental feeding program appears to 
be an effective means to reduce bear damage in timber 
stands (Ziegltrum and Nolte 1997). Bears generally peel 
fewer trees once they begin eating pellets. Some anec- 
dotal evidence, however, suggests that success of feeding 
programs declines as population densities increase. This 
suspected decline in the program's efficacy occurs because 
of increased competition among bears or because some 
bears, particularly females with cubs, stop using feeders 
to avoid antagonistic encounters with other bears. 

The effect of the supplemental feeding program on bear 
behavior is largely unknown. Interest in long-term con- 
sequences has increased as the supplemental feeding pro- 
gram has grown and has become more widespread across 
western Washington. Questions asked by timber manag- 
ers have led to a series of studies conducted by the Na- 
tional Wildlife Research Center's Olympia (Washington, 
USA) Field Station to assess the effects of supplemental 
feeding on the nutritional status and behavioral charac- 
teristics of black bears. This study was conducted to de- 
termine whether the home ranges of bears in areas with 
established supplemental feeding were smaller than the 
home ranges of bears in similar adjacent areas without a 
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supplemental feeding program. 

STUDY AREA 
The study area was approximately 80 km southwest of 

Olympia, Washington, between 123?37'-123?00'W lon- 
gitude and 46042'-47002'N latitude. Elevation ranged 
from 30 m along the Chehalis River to 798 m on Larch 
Mountain. Bears on timber stands where the supplemen- 
tal feeding program has been practiced for several years 
were used to identify home range size of supplemental- 
fed bears. Bears on nearby timber stands where the supple- 
mental feeding program has not been practiced were used 
to identify home range size of non-fed bears. Supple- 
mental feed areas were owned by the Weyerhauser Com- 

pany, while the non-feeding areas were located on the 

Capitol State Forest and the Lower Chehalis State Forest. 

METHODS 
We used radiotelemetry to monitor bear locations. Adult 

bears were captured and collared during spring of 1998 
and 1999. Bears captured near (<1 km) feeding stations 
were considered to be using the supplemental feed. Bears 

captured on nearby timber stands without feeding stations 
were monitored to assess home ranges of bears without 
access to supplemental feed. These stands had sustained 
recent bear damage and were similar in age and habitat 
characteristics to stands with supplemental feeders. Be- 
tween mid-July and late October, 4 bears in supplemental 
feeding areas and 5 bears outside of supplemental feed- 

ing areas were monitored at least every other day to as- 
sess home range size outside the feeding period. 
Additional bears were incorporated into the study during 
the spring of 1999 for a total of 17 bears in supplemental 
feeding areas and 8 outside the supplemental sites. Loca- 
tions of all bears were monitored every other day from 1 

May to 30 June, when bears were actively feeding at sta- 
tions. Home range sizes of bears outside the feeding 
period were determined by monitoring bear locations ev- 

ery other day from mid July until late September. 
Bear locations were identified by triangulating telem- 

etry points. Efforts to locate bears were repeated until all 
locations were within an 0.125 km2 on a map. Timber 
roads throughout the study area enhanced our ability to 
locate bears. Usually, all telemetry points used to trian- 

gulate a bear's location were collected within 10 minutes 
of each other, and when the observer was within 1 km of 
the bear. Home range size for each bear was estimated by 
the minimum polygon method with a 5% reduction of the 
area (Kenward 1987). A similar number of locations 
were used to estimate home range size for each bear within 
and outside the feeding period. 

A three-factor analysis of variance was used to com- 
pare home range size differences among bears. The fac- 
tors were treatment (area with and without supplemental 
feed), gender (male and female), and period (during and 
outside the feeding period). Home range size was the 
dependent variable. All 2-way interactions and the 3-way 
interaction among factors were considered significant at 
P = 0.05. 

RESULTS 
Home range sizes varied among bears. However, the 

home range size of bears in feeding areas did not differ (P 
> 0.35) from that of bears in non-feeding areas (Table 1). 
Male bears had larger (P = 0.0002) home ranges than fe- 
male bears, but this difference was consistent across both 
treatments (P > 0.35). Bear home ranges were reduced 
(P = 0.029) during the feeding period relative to the non- 
feeding period (Table 1), but again this difference did not 
interact with treatment (P = 0.262), nor was there an in- 
teraction between period and gender (P = 0.112). The 3- 

way interaction among treatments, periods, and gender 
was not significant (P = 0.098). 

Table 1. Mean sizes (km2) and statistical comparisons of 
home ranges for male and female black bears from areas 
with and without supplemental feeding in western 
Washington, 1998 99. 

Home range 
n (km2) S.E. P values 

Treatment feed 17 11.3 2.4 > 0.35 
no-feed 8 13.9 3.8 

Gender male 9 21.4 3.7 0.0002 
female 16 7.0 1.1 

Period feeding 16 8.6 1.5 0.0286 
no feeding 9 18.5 4.3 

DISCUSSION 
These data suggest that the supplemental feeding pro- 

gram did not significantly affect the home range size of 
black bears in western Washington. Bear home ranges 
were similar regardless of their proximity to supplemen- 
tal feed. The finding that males had larger home ranges 
than females is consistent with other studies (Amstrup and 
Beecham 1976, Lindzey 1977, Young and Ruff 1982, 
Koch 1983). 

Home ranges were not as large during the feeding pe- 
riod (1 May-30 Jun) as they were after the supplemental 
feeding program was halted. However, this response was 
similar on areas with and without feeders, suggesting that 
bears were not merely remaining close to feeders. Ex- 

panding home ranges coincided with the ripening of the 

berry crop. For example, one male covered more than 
twice the area during the first few weeks of June, when 

salmonberry (Rubus spectabilis) was ripe, that he had pre- 
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viously. This particular bear moved to an adjoining area 
to feed on ripening berries and returned only once to a 
feeder during the last 2 weeks that supplemental feed was 
available. 

Although the supplemental feeding program did not 
affect home range sizes, there were indications that some 
bears altered their travel patterns to use feeding stations. 
In one case, a female swam a river and traveled several 
kilometers to frequent a feeding station every 3 or 4 days. 
After a brief feeding bout, she returned to her original 
location and confined herself to a relatively small area. 

The study did not include a sufficient number of fe- 
males with young cubs to confidently state the effect of 
feeding stations on their behavior. Only 2 females with 
newborn cubs were included in the telemetry study. These 
females, however, did not avoid areas with feeders. A 
female with triplets remained close (<0.5 km) to a feeder 
throughout the spring. Video monitoring of this feeder 
for another study showed this female visiting the feeder 
with her cubs toward the end of the feeding period (Nolte 
et al. 2001). The other female and her cubs were recorded 
at supplemental feeding stations throughout the feeding 
period. 

The telemetry study data, supported by data collected 
through video-monitoring of feeding sites, indicated that 
feeding stations attracted and concentrated bears at spe- 
cific locations. Numerous bears used the same feeders, 
and home ranges often overlapped at the feeding stations. 
Video recordings demonstrated that 18 bears used one 
feeding site during the study (Nolte, et al. 2001). Bears 
also were recorded using numerous feeding sites, often 
moving from one feeder to the next within a single day. 
These results suggest that potentially damaging bears are 
being encouraged to frequent specific locations most vul- 
nerable to damage. This may be problematic if the feed- 
ing program is interrupted while trees within these areas 
remain most vulnerable to bear damage or if bear popula- 
tions continue to increase. The supplemental feeding 
program generally becomes less effective as bear popula- 
tions increase (Ziegltrum 1994), and high populations are 
likely to correspond to increased damage regardless of 
whether supplemental feed is available. 

LITERATURE CITED 
AMSTRUP, S.C., AND J.J. BEECHAM. 1976. Activity patterns of 

radio-collared black bears in Idaho. Journal of Wildlife 
Management 40:340-348. 

KANASKIE, A., J. CHETOCK, G. IRWIN, AND D. OVERHUSLER. 1990. 
Black bear damage to forest trees in Northwest Oregon 1988- 
1989. Pest Management Report 90-1, Oregon Department 
of Forestry, Salem, Oregon, USA. 

KENWARD, R. 1987. Wildlife radio tagging: equipment, field 
techniques and data analysis. Academic Press, New York, 
New York, USA. 

KIMBALL, B.A., D.L. NOLTE, R.M. ENGEMAN, J.J. JOHNSTON, AND 
F.R. STERMITZ. 1998. Chemically mediated foraging 
preferences of free ranging black bear (Ursus americanus). 
Journal of Mammalogy 79:448-56. 

KOCH, D.B. 1983. Population, home range, and denning 
characteristics of black bears in Placer County, California. 
Thesis, California State University, Sacramento, California, 
USA. 

LINDZEY, F.G. 1977. Home range and habitat use by black bears 
in southwestern Washington. Journal of Wildlife 
Management 41:413-425. 

MASON, A.C., AND D.L. ADAMS. 1989. Black bear damage to 
thinned timber stands in Northwest Montana. Western Journal 
of Applied Forestry 4:10-13 

NOBLE, W.O. 1993. Characteristics of spring foraging ecology 
among black bears in the central coast range of Oregon. 
Thesis, Oregon State University, Corvallis, Oregon, USA. 

NOLTE, D.L., T.J. VEENENDAAL, G.J. ZIEGLTRUM, AND P. FERSTERER. 

2001. Bear behavior in the vicinity of supplemental feeding 
stations in western Washington. Western Black Bear 
Workshop 7:106-111. 

POELKER, R.J., AND H.D. HARTWELL. 1973. Black bear of 
Washington. Washington State Game Department, Olympia, 
Washington, USA. 

SCHMIDT, W.C., AND M. GOURLEY. 1992. Black bear. Pages 309- 
331 in H.C. Black, editor. Silviculture approaches to animal 
damage management in Pacific Northwest forests. USDA 
Technical Report PNW-GTR-287. 

YOUNG, B.F., AND R.L. RUFF. 1982. Population dynamics and 
movements of black bears in east central Alberta. Journal of 
Wildlife Management 46:845-860. 

ZIEGLTRUM, G.J. 1994. Supplemental bear feeding program in 
western Washington. Proceedings of the Vertebrate Pest 
Conference 16:36-40. 

, AND D.L. NOLTE. 1996. The Washington ADCP-A 

private collaborative effort to address biological, economical 
and social constraints to reduce wildlife damage. Proceedings 
of the Vertebrate Pest Conference 17:158-159. 

, AND . 1997. Black bear damage management 
in Washington state. Proceeding of the Eastern Wildlife 
Damage Management Conference 7:104-107. 


	Article Contents
	p. [51]
	p. 52
	p. 53

	Issue Table of Contents
	Ursus, Vol. 12 (2001), pp. i-viii+9-248
	Front Matter [pp.  iii - vi]
	Status of Bears
	Status and Management of the Brown Bear in Europe [pp.  9 - 20]
	Status and Management of Asiatic Black Bear and Himalayan Brown Bear in India [pp.  21 - 29]
	The Brown Bear Population in Estonia: Current Status and Requirements for Management [pp.  31 - 35]

	Life History
	Denning Chronology of Female Brown Bears in Central Sweden [pp.  37 - 45]
	Use of Stone Pine Seeds and Oak Acorns by Asiatic Black Bears in Central Japan [pp.  47 - 50]
	Effect of Feeding Stations on the Home Ranges of American Black Bears in Western Washington [pp.  51 - 53]
	Long Distance Movement of a Florida Black Bear in the Southeastern Coastal Plain [pp.  55 - 58]

	Population Dynamics
	Demographic Response of Black Bears at Cold Lake, Alberta, to the Removal of Adult Males [pp.  59 - 67]
	Factors Associated with Loss of Brown Bear Cubs in Sweden [pp.  69 - 80]
	Intraspecific Predation in Scandinavian Brown Bears Older than Cubs-of-the-Year [pp.  81 - 91]
	Prediction of Litter Size in American Black Bears [pp.  93 - 102]
	Brown Bear Litter Sizes in Croatia [pp.  103 - 105]
	Reproductive Biology of Captive Polar Bears [pp.  107 - 108]

	Habitat Use and Security
	Habitat Use by American Black Bears in the Sandhills of Florida [pp.  109 - 114]
	Preliminary Results of the First Transplantation of Brown Bears in the French Pyrenees [pp.  115 - 120]
	Managing for Grizzly Bear Security Areas in Banff National Park and the Central Canadian Rocky Mountains [pp.  121 - 129]
	Identifying Passages in the Southeastern Italian Alps for Brown Bears and Other Wildlife [pp.  131 - 134]
	Effects of Recreation Activities on a Brown Bear Family Group in Spain [pp.  135 - 139]

	Bears, Culture and Economics
	Grizzlies, Eskimos, and Biologists: Cross-Cultural Bear Management in Southwest Alaska [pp.  141 - 152]
	Attitudes of Landowners toward American Black Bears Compared between Areas of High and Low Bear Populations [pp.  153 - 160]
	Banff National Park: Science and Policy in Grizzly Bear Management [pp.  161 - 167]
	Black Bear Forest Damage in Washington State, USA: Economic, Ecological, Social Aspects [pp.  169 - 172]
	Economic Aspects of Large Carnivore-Livestock Conflicts in Romania [pp.  173 - 180]

	Bear Behavior and Activity
	Measuring Levels and Patterns of Activity in Black Bears [pp.  181 - 187]
	Grizzly Bear Activity Budget and Pattern in the Firth River Valley, Yukon [pp.  189 - 198]
	Stimulating Natural Behavior in Captive Bears [pp.  199 - 202]

	New Methodologies
	Use of Dogs and Mark-Recapture Techniques to Estimate American Black Bear Density in Northeastern Oregon [pp.  203 - 209]
	Differential Vulnerability of Black Bears to Trap and Camera Sampling and Resulting Biases in Mark-Recapture Estimates [pp.  211 - 225]
	Power Analysis of Bait Station Surveys in Idaho and Washington [pp.  227 - 235]
	Fecal DNA Methods for Differentiating Grizzly Bears from American Black Bears [pp.  237 - 240]

	Back Matter [pp.  241 - 247]





