
BLACK BEAR DENNING ECOLOGY IN INTERIOR ALASKA 

MARTIN E. SMITH,' Alaska Cooperative Wildlife Research Unit, University of Alaska Fairbanks, Fairbanks, AK 99775 
JOHN L. HECHTEL, Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701 
ERICH H. FOLLMANN, Institute of Arctic Biology, University of Alaska Fairbanks, Fairbanks, AK 99775 

Abstract: From 1988 to 1991 we observed the denning activity of 27 radio-collared black bears (Ursus americanus) at 57 dens on the Tanana 
River Flats, near Fairbanks, Alaska. This is the northernmost population of black bears studied using radio telemetry, and nears the northern 
extreme of their range. We compared differences in den chronology, morphology, and habitat use, among sex, age, and reproductive classes. 
All bears pooled across all years gave a mean den entry date of 1 October, a mean emergence date of 21 April, and a mean den period of 205 
days. Females denned earlier (30 Sep vs. 4 Oct), emerged later (23 Apr vs. 15 Apr), and had longer den periods (208 days vs. 195 days) than 
males. No significant differences were observed in denning chronology between adults and subadults, or among female reproductive classes. 
Differences in den characteristics between sex, age, and female reproductive classes were generally insignificant, except that males had larger 
dens than females, and females denning with young had the largest dens among the female reproductive classes. Most dens were excavated 
(83%, n = 41), and all contained nesting material. Reuse was low (18%, n = 34) and 10 dens (29%) were flooded to varying levels. Bears 
significantly favored willow/alder and black spruce habitat types for den sites, avoiding marshland and heath meadow habitat types. 
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Mechanisms that drive and control denning behavior 
in black bears are still unclear, largely due to the 
extreme variability exhibited by bears across a wide 
range of climates. Environmental factors clearly are 
involved as evidenced by the lengthening den periods 
along latitudinal and elevational gradients (Table 1). 
Specific weather conditions have been implicated, such 
as snowfall (Jonkel and Cowan 1971), temperature 
(Rogers 1987), precipitation (Hellgren and Vaughan 
1989), or some combination of these (Lindzey and 
Meslow 1976, Johnson and Pelton 1980, Novick et al. 
1981, Rogers 1987). There also appear to be some 
physiological factors that are keyed to physical 
condition and the readiness for denning (Lindzey and 
Meslow 1976, Schwartz et al. 1987). Ultimately, some 
endogenous control related to photoperiod may initiate 
a metabolic shift towards dormancy, irrespective of 
actual denning behavior (Folk et al. 1976, Johnson and 
Pelton 1980, Nelson et al. 1983, Nelson and Beck 
1984). The simplest explanation is that a reduced food 
supply, correlated with increasingly long winters, 
results in increasingly long denning periods, but this 
concept becomes muddled when data from milder 
climates are included. Researchers in those areas find 
that den periods do shorten, but not necessarily 
concomitant with reduced food availability, and in a 
few areas some bears den while others remain active all 
winter (Lindzey and Meslow 1976, Alt 1977, Hamilton 
and Marchington 1980, Novick et al. 1981, LeCount 
1983, Hellgren and Vaughan 1987, Graber 1990). This 
seemingly contradictory evidence indicates that denning 
is probably controlled by an interaction of several of 
these factors, and perhaps other, as yet unidentified 

ones. One step in understanding the controlling 
mechanisms behind denning black bears is to determine 
the limits of variability from the extremes of the black 
bear's range. 

We investigated the denning ecology of black bears 
located near the northern extreme of their range in 
interior Alaska (Manville and Young 1965). Several 
studies conducted on black bear in southcentral Alaska 
(Modafferi 1982; Smith 1984; Schwartz et al. 1983, 
1987; Miller 1987, 1990) and Hatler's (1967) work in 
interior Alaska provide a broad perspective of black 
bear ecology under similar environmental conditions. 
Specifically, we tested the following null hypotheses: 
(1) denning chronology will not vary significantly 
among sex, age, and reproductive classes; (2) den 
characteristics will not vary significantly among sex, 
age, and reproductive classes; and (3) den-site habitat 
selection will be in proportion to habitat availability. 

This study comprises part of a cooperative research 
project between the U.S. Army and the Alaska 
Department of Fish and Game (ADF&G) to establish 
baseline information on population dynamics of black 
bears on military land in interior Alaska (Hechtel 
1991). Special thanks to J. Kerns (U.S. Army, Fort 
Wainwright Natural Resources Office) who initiated and 
funded this project, N. Mosso (ACWRU) who 
administered the paperwork, provided equipment, and 
much needed moral support, and to H. Staaland 
(Department of Biology and Nature Conservation, 
Agricultural University of Norway) for providing office 
space and logistic support during analysis and 
manuscript preparation. The Institute of Arctic Biology 
provided needed equipment and logistical support. P. 

Present address: Bjornekroken 31, 1430 Aas, Norway. 
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Table 1. Variation in black bear denning chronology and den types, listed in descending order of the approximate total denning 
period. Dates not specified in the publications were calculated from available data and represent approximate overall means. 

Approximate mean dates Den type (%)a 

Location Entrance n Emergence n 

Susitna, Alas. 

Interior Alas. 

Kenai, Alas. 

Mont. 

Colo. 

Id. 

Alta. 

Ont. 

Minn. 

Me. 

Yellowstone 

Mitkof Isl. 

Ariz. 

Wash. 

N.Y. 

Mich. 

Tenn. 

Calif. 

Pa. 

Pa. 

Ark. 

N.C. 

N.C.-Tenn. 

Va.-N.C. 

Tenn. 

9 Oct 

1 Oct 

18 Oct 

Late Oct 

25 Oct 

20 Oct 

18 Oct 

27 Oct 

Late Oct 

7 Nov 

Early Nov 

11 Nov 

16 Nov 

10 Nov 

28 Nov 

Mid Dec 

Mid Dec 

17 Dec 

Late Dec 

Late Dec 

Late Dec 

29 Dec 

5 Jan 

116 

41 

164 

127 

128 

43 

33 

95 

85 

53 

6 

11 

51 

11 

62 

31 

12 

39 

17 

43 

38 

5 

95 

23 

17 

6 May 

21 Apr 

19 Apr 

Early May 

5 May 

20 Apr 

7 Apr 

12 Apr 

Mid Apr 

23 Apr 

Mid Apr 

13 Apr 

6 Apr 

21 Mar 

2 Apr 

Mid Mar 

Late Mar 

30 Mar 

Mar 

Late Mar 

Late Mar 

30 Mar 

7 Apr 

116 

26 

164 

127 

55 

23 

31 

95 

78 

47 

6 

11 

51 

10 

38 

31 

12 

39 

17 

43 

38 

5 

95 

23 

14 

Exc Nat Tre Gnd Oth Reference 

56 41 3 -- - Schwartz et al. (1987) 

83 5 -- 12 -- This study 

96 3 1 -- - Schwartz et al. (1987) 

14 72 -- 10 3 Jonkel and Cowen (1971) 

35 62 -- 3 -- Beck (1986) 

72 28 - -- -- Beecham et al. (1983) 

95 5 -- -- -- Tietje and Ruff (1980) 

87 7 1 3 -- Kolenosky & Strathearn (1987) 

- -- -- -- -- Rogers (1987) 

33 15 -- 52 -- Hugie (1982) 

17 33 -- -- 50 Barnes and Bray (1967) 

-- 69 31 -- -- Erickson et al. (1982) 

76 24 - -- - LeCount (1983) 

-- -- -- -- -- Lindzey and Meslow (1976) 

-- -- -- -- -- O'Pezio et al. (1983) 

23 16 -- 61 -- Manville (1987) 

- 14 64 21 -- Pelton et al. (1980) 

-- -- -- -- -- Graber (1990) 

.....-- .-- -- Alt (1977) 

30 39 -- 31 -- Carr (1980) 

-- -- 74 21 -- Smith (1986) 

-- -- 20 80 -- Hamilton & Marchington (1980) 

12 24 56 7 -- Wathen et al. (1986) 

41 10 3 48 -- Hellgren and Vaughan (1989) 

-- 26 54 20 -- Johnson & Pelton (1980, 1981) 

a Exc = excavated dens; Nat = natural cavities; Tre = Tree dens with elevated entrances; Gnd = ground dens; Oth = any other den types. 

Dunwoodie conducted the soil analysis, and the 

following volunteers made this project possible: S. 

Cheek, T. Boudreau, M. Walters, B. Hatcher, D. 

Johnson, J. Peterson, J. Bevins, and G. Wilker. 
Additional field support was provided by the Fort 

Wainwright Wildlife Military Police: H. Verisoni, and 
J. Reicher. Many hours of fixed-wing flight time was 
donated by ADF&G biologist M. McNay. Extensive 

helicopter support was provided by C Company, 123rd 
Aviation Regiment, 4th Battalion, U.S. Army, and 

pilots: R. Cross, R. Short, R. Cowley, J. Parker, and 
D. Olson. 

STUDY AREA 
The study was conducted on the Tanana River Flats, 

a 2,000-km2 area located immediately south of 

Fairbanks, Alaska (64? 50'N x 148? 00'W) extending 
from the Tanana River south. Due to limited access, 
most activity was concentrated in the U.S. Army's 
Tanana Flats Training Area (TFTA), located in the 

northcentral portion of the Flats. The study area was 

bordered on the north, east, and west by the Tanana 
River which provides a substantial barrier to casual 
movements by bears. 

The topography was flat with elevations ranging from 
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120 to 185 m over most areas. Three widely scattered 
hills offer the only relief with elevations of 282, 287, 
and 429 m. 

Average annual temperature for the Fairbanks area 
was -3?C, with 29 cm of precipitation and an average 
of 154 cm of snowfall. Monthly average temperatures 
during the denning period (Oct to Apr) ranged from 
-24? C (Jan) to -1 ?C (Apr), with extremes of -54?C 
and 23?C (NOAA Monthly climatological summaries, 
Fairbanks International Airport). 

Vegetation is broadly characterized as interior 
muskeg with black spruce (Picea mariana) occurring 
throughout. Specific habitat classifications for the 
Tanana Flats basically follow a vegetation map prepared 
by Coady (1973) and described by LeResche et al. 
(1974). Additionally we subdivided 1 spruce habitat 
into separate white spruce (P. glauca) and black spruce 
habitats. The 6 habitat types are identified by their 
dominant vegetation: (1) marshland-marshes, shallow 
ponds and their aquatic margins, and shallow streams 
where movement of water is slow enough to allow 
emergent vegetation; (2) heath meadow-("muskeg" or 
"tussock tundra") low shrubs and widely scattered trees 
in which scattered patches of shrub birch (Betula 
glandulosa) are common; (3) willow/alder-willow 
(Salix spp.) and alder (Alnus spp.) thickets; (4) 
birch/aspen-paper birch (B. papyrifera), quaking aspen 
(Populus tremuloides), and cottonwood (P. balsamifera) 
forests; (5) black spruce/tamarack-black spruce, and 
tamarack (Larix laricina) forests; and (6) white 
spruce-white spruce forests (Coady 1973). 

METHODS 

Bear Capture 
Bears were captured using Aldrich leg-hold snares 

(Flowers 1977), barrel traps (Schwartz et al. 1983), or 
darted from helicopters. Bears were anesthetized with 
either a Ketamine HCL/Xylazine (Ketaset/Rompun) 
combination or with Tiletamine HCL/Zolazepam HCL 
(Telazol) combination. Adult bears were fitted with 
standard radio collars and subadults with special 
"break-away" collars (Telonics, Mesa, Ariz). Captured 
bears had standard morphological measurements taken, 
a premolar tooth extracted for aging (Willey 1974), 
numbered ear-tags installed, and a lip tattooed. These 
procedures complied with the American Society of 
Mammalogists' guidelines (1987) and were approved by 
an independent University of Alaska Fairbanks animal 
welfare committee. 

Radiotracking 
Radiotracking began as soon as possible after the 

collars were attached. Locations were obtained from 
the air at 1 to 2 week intervals and for each location we 
recorded habitat type and the activity of the bear. 

Den Chronology 
Denning activity was determined from aerial 

reconnaissance, but because logistics and weather 
precluded daily flights, most den entry and emergence 
dates were estimates. Entrance dates were estimated by 
taking the median between the last nondenned 
observation and the first denned observation. 
Emergence dates were estimated from the median of the 
last denned and the first emerged observations. Bears 
were considered emerged when first observed, even 
though they may have remained in the den area. Den 
periods refer to the total number of days spent in the 
den. Bears with more than 24 days between locations 
were excluded from analysis. 

Statistical tests compare years, sexes, ages (adult 
versus subadult), and female reproductive classes at den 
entry (pregnant, with cubs or yearlings, barren adults, 
and subadults). Bears >4 years old (the earliest age of 
conception) at the time of den entrance were considered 
adults. Reproductive condition was assessed post-hoc 
by visually identifying females that emerged in the 
company of offspring. As a result, any adult females 
losing cubs prior to den emergence would have been 
classified as barren. Because assumptions of normality 
were not met, the Kruskal-Wallace and Mann-Whitney 
U tests were used to examine differences among the 
various groups (Wilkinson 1988). 

Den Characteristics 
Den sites were visited during March or April, and 

the den characteristics were described following 
Schwartz et al. (1983). Bears were sedated with 
Telazol injected using a jab stick, removed from the 
den, and handled as previously described. After 
measuring the den, the bear was returned to the den and 
the entrance was resealed with snow. A radio 
transmitter was left at the den site enabling us to 
relocate the den the following summer. 

During summer, den sites were revisited to describe 
the vegetation, collect soil samples, and ascertain 
whether the den had been used prior to the preceding 
winter. Soil samples were collected from either the 
floor or wall of the den or from the tailings pile. 
Samples were placed in plastic bags and frozen upon 
return to the laboratory. 
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Soil samples were thawed at room temperature and 
well mixed. A subsample ranging from 10 to 30 g was 
removed and initially air dried, followed by drying in 
an oven at 65?C until weight was constant. Dried 
samples were placed in a muffle furnace at 400?C for 
22.5 hours to remove the organic component. Percent 
organic content was then calculated. A second 
subsample was removed and similarly dried prior to 
mechanical analysis. The Bouyoucos hydrometer 
method (Bouyoucos 1962) was used for particle size 
determination of den soils. A 50-g sample of dried and 
sieved soil was used for this standard analysis, and for 
those samples having a high organic content, the dry 
weight of the sample was corrected by the amount of 
organic matter lost from the peroxide treatment. 
Following calculation of the percentage of sand, silt, 
and clay in each sample, a textural triangle was used to 
classify the soil. Soil moisture content was not 
calculated because of variability in the condition of dens 
at the time of collection. Some dens had flooded or 
contained standing water, therefore some samples were 
saturated and actually obtained under water, while 
others were very dry. This variability precluded 
meaningful analysis, although soil moisture content 
could be a factor in den selection by bears in a study 
area that is characterized by relatively flat and low- 

lying habitats. 
Statistical tests for den characteristics compare 

differences in den characteristics among years, sex, age 
classes, and female reproductive classes. Most 
variables were normally distributed except for entrance 
width, chamber volume, and nest length, which were 

log-normally distributed. Multivariate Analysis of 
Variance was used to test for differences (P < 0.05), 
followed by post-hoc tests of specific effects using 
SYSTAT's MGLH procedure (Wilkinson 1988). 

Den entrance aspects were divided into 5 categories, 
four-900 divisions, each centered on a compass 
direction (N, S, E, and W), plus a fifth category of flat 

(no aspect). Chi-square was used to test for differences 
between observed frequencies and expected, assuming 
equal distribution within the 5 categories (P < 0.05). 

Den-Site Habitat 
Habitat types delineated on the vegetation map were 

visually compared to 1986 infrared aerial photos and 

extensively verified on the ground to ensure accuracy. 
Percent of available habitat was determined by 
measuring the areal coverage of each habitat type within 
bear home ranges, using a digital planimeter on a 
1:15,840 scale map (McDonald et al. 1991). The den- 
site habitat types were summed for all bears and then 

compared with the percentage available within these 
same bears' home-range polygons. A Chi Square test 
was used to test the null hypothesis of no difference 
between use and available habitats considering all 
habitats simultaneously (P < 0.05), then a 95% 
Bonferroni joint confidence interval was used to test for 
differences considering each habitat individually (Neu 
et al. 1974, Byers et al. 1984). 

RESULTS 
From 1988 to 1990, we aerially located 57 dens of 

27 individual bears (16 F and 11 M) and we visited 41 
dens on the ground to obtain measurements. 

Den Chronology 
Mean time intervals between radio locations used to 

establish den entry and emergence dates for all years 
were 10.9 + 7.5 days (range 0-24 days). If den 
entrance dates for 1990-91 (a year with difficulties 
obtaining flights) are not included, the mean interval 
drops to 7.9 + 4.8 days (range 0-16 days) and the 
statistical differences observed remain valid. 

Den entry was significantly earlier and the total den 

period was significantly longer in 1988-89 than other 

years (Table 2). Sample sizes for the various categories 
vary, because we failed to observe the entrance and/or 

emergence of some bears. Our sample may be biased 
towards females and bears with an earlier entry date, a 
later emergence date, and a longer total den period. 
For example, we know that 11 male and 3 female bears 
had shorter denning periods then those we reported but 

they were excluded from analysis because they entered 
dens after our final flight in the fall and/or emerged 
prior to our first flight in the spring. 

Differences in denning chronology between the sexes 
show a consistent pattern of males denning later than 
females (4 Oct vs. 30 Sep), emerging earlier (15 Apr 
vs. 23 Apr), and having a shorter total den period than 
females (195 days vs. 208 days) (Table 2). Inclusion 
of the 11 males, and 3 females with shorter, though 
unrecorded, den periods would increase the observed 
difference between the sexes. 

Differences in denning chronology between adult and 
subadult black bears were generally insignificant 
(Table 2). Adults denned significantly earlier than 
subadults in 1989; however, our sample includes few 
adult males which would probably reduce this 
difference. 

Among the female reproductive classes, pregnant 
females denned first and had the longest den period, 
followed by females with young, subadults, and then 
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Table 2. Comparisons of Tanana Flats black bear denning chronology among years, sex, age, and female reproductive classes. 
Asterisks designate a significant difference between groups. 

Den entry datesa Den emergence datesb 

SD n Range 

5 7 

2 2 

0 5 

0 3 

6 4 

5 18 

5 4 

6 14 

5 12 

4 6 

11 16 

12 6 

12 10 

11 16 

No data 

9 41 

8 12 

9 29 

9 31 

8 10 

19 Sep-30 Sep 

27 Sep-30 Sep 

19 Sep 

19 Sep 

19 Sep-30 Sep 

26 Sep-09 Oct 

05 Oct-09 Oct 

26 Sep-09 Oct 

26 Sep-05 Oct 

05 Oct-09 Oct 

25 Sep-19 Oct 

25 Sep-19 Oct 

25 Sep-19 Oct 

25 Sep-19 Oct 

19 Sep-19 Oct 

25 Sep-19 Oct 

19 Sep-19 Oct 

19 Sep-19 Oct 

19 Sep-09 Oct 

reproductive classes 

4 5 19 Sep-26 Sep 

1 5 24 Sep-26 Sep 

10 13 19 Sep-19 Oct 

10 6 19 Sep-09 Oct 

Mean 

23 Apr 

22 Apr 

24 Apr 

24 Apr 

23 Apr 

19 Apr 

13 Apr* 

23 Apr* 

19 Apr 

21 Apr 

21 Apr 

15 Apr* 

23 Apr* 

21 Apr 

22 Apr 

24 Apr 

26 Apr 

20 Apr 

25 Apr 

SD n Range Mean 

2 

4 

0 

0 

2 

7 

3 

5 

7 

6 

No data 

No data 

No data 

No data 

No data 

6 

5 

4 

7 

4 

1 

0 

7 

1 

9 

2 

7 

4 

5 

17 

5 

12 

12 

5 

26 

7 

19 

16 

10 

6 

2 

5 

6 

19-24 Apr 

19-24 Apr 

24 Apr 

24 Apr 

19-24 Apr 

10-26 Apr 

10-17 Apr 

10-26 Apr 

10-26 Apr 

14-26 Apr 

10-26 Apr 

10-24 Apr 

10-26 Apr 

10-26 Apr 

14-26 Apr 

24-26 Apr 

26 Apr 

10-26 Apr 

24-26 Apr 

216* 

209* 

217* 

217 

214 

201 

190* 

204* 

203 

196 

205 

195* 

208* 

207 

203 

213 

212 

202 

207 

Den period (days) 

SD n Range 

3 6 209-217 

0 1 209 

0 5 217 

0 3 217 

5 3 209-217 

9 14 187-212 

2 3 181-191 

8 11 187-212 

10 9 187-212 

5 5 190-203 

No data 

No data 

No data 

No data 

No data 

10 20 187-217 

10 4 188-209 

9 16 187-217 

10 12 187-217 

11 8 190-217 

4 

0 

12 

10 

5 

2 

4 

5 

210-217 

212 

187-217 

197-217 

a Median of last active observation and first denned observation. 
b Median of last denned observation and first active observation. 

barren adult females (Table 2). Emergence started with 
barren females, followed by pregnant (at den entry) 
females, subadults, and females with yearlings. 

Den Characteristics 
Den Construction. -Thirty-four of the 41 dens we 

visited (83%) were excavated, 5 (12%) were on the 
surface, and 2 (5%) were located in natural cavities. 
Nine excavations had tunnels (90 cm + 10) leading into 
the den, the others opened more or less directly into the 
sleeping chamber. Three of the surface dens were 

massive piles of grasses and sedges that the bears 
collected and then tunneled into. Two surface dens 
were open nests with an ice chamber created by snow 
as it melted away from the bears. One of the natural 
cavities was created when the roots of a partially 
toppled white spruce created a large (4 x 6 m) 
subterranean chamber. The other had been created by 
water eroding a tunnel along the bottom of a ravine. 
Six of 34 (18%) dens revisited the following summer 
showed evidence of reuse (vegetation growing on the 
den walls or tailings, indicating the existence of the den 

Group 

1988-89 

Males 

Females 

Adult 

Subadult 

1989-90 

Males 

Females 

Adult 

Subadult 

1990-91 

Males 

Females 

Adult 

Subadult 

Pooled yrs 

Males 

Females 

Adult 

Subadult 

Pooled yrs 

Pregnant 

W/cub, yrl 

Barren 

Immature 

Mean 

22 Sep* 

29 Sep* 

19 Sep* 

19 Sep 

24 Sep 

3 Oct 

6 Oct 

2 Oct 

1 Oct* 

8 Oct* 

3 Oct 

5 Oct 

2 Oct 

3 Oct 

1 Oct 

4 Oct 

30 Sep 

1 Oct 

2 Oct 

-female i 

23 Sep 

25 Sep 

3 Oct 

2 Oct 
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for greater than 1 year). Most dens were relatively 
stable (only 3 had collapsed), but 10 dens (29%) had 
flooded by the following June. All dens had nests, 
averaging 80% (? 24, n = 34) chamber coverage, and 
composed mainly of grasses and sedges. 

Soil.--Analysis of soil samples from 27 dens 
revealed the following particle size profile (mean + 
SD): clay (13.1% ? 7.8), silt (55.6% + 18.8), and 
sand (30.6% + 19.8). This is classified within the 
textural triangle as silt-loam (Bouyoucos 1962). 
Organic content was 10.5% ? 9.9, and the mean depth 
to frozen ground was 55.6 cm + 14.6 (n = 25). The 

particle-size profile did not significantly differ from the 
values reported for Tanana Series Soils in a 

general survey of the Fairbanks area (Rieger et al. 
1963). 

Den Measurements. -Comparisons of the measured 
variables (Table 3) among years showed that only nest 
thickness varied, with 1988-89 nests being significantly 
thicker (18 cm + 8, n = 9) than those in 1989-90 
(12 cm + 5, n = 21) and 1990-91 (8 cm + 3, n = 9). 
Comparisons between sexes showed males to have 

higher den entrances (48 cm + 12, n = 13 vs. 38 cm 
+ 8, n = 25), and longer dens (188 cm + 57, n = 12 
vs. 147 cm + 44, n = 25) than females. There were 
no significant differences between adults and subadults. 

Comparisons among female reproductive classes 
showed den length for females with offspring to be 

significantly longer (188 cm + 28, n = 5) than 
barren adults (138 cm + 25, n = 8) or subadults 

Table 3. Tanana Flats black bear den characteristics. Asterisk 
that particular subgroup of bears. 

(117 cm + 24, n = 7). They were also longer than 
dens of pregnant females (163 cm + 70, n = 5) but 
this difference was not significant. 

Aspect.-Even though the study area is flat, many 
dens were located in areas with small elevated humps 
allowing the aspect of entrance holes to be determined. 
Thirty-eight percent (n = 13) opened towards the north, 
32% (n = 11) were flat with no aspect, 18% (n = 6) 
faced west, 9% (n = 3) faced east, and 3% (n = 1) 
faced south. Assuming equal availability, north-facing 
den entrances were used significantly more than 
expected. The other directions and flat aspect were not 
significantly different from expected. 

Den-Site Habitat.-All but 3 dens were located on 
the Tanana Flats. One bear moved across the Tanana 
River to hills northwest of the study area, and 2 bears 
denned on Tanana River islands. 

Analysis of habitat availability measured within each 
bear's home range, showed no significant differences 
among years or groups. Samples of den-site habitat 
were insufficient for individual group comparisons. 
Analysis of all dens versus habitat availability was 

significant for all habitat types considered 
simultaneously. Subsequent 95% joint confidence 
intervals revealed a preference for the willow/alder and 
black spruce habitats, and an avoidance of marshland 
and heath meadow habitats (Fig. 1). There was no 
difference between use and availability in the 

birch/aspen or white spruce habitat types. 

ks indicate significant differences for the indicated variable within 

Significance 

Den characteristic Mean (cm) SD n Range (cm) Yrs Sex Age Repro 

Entrance height 42 10 38 28-76 - * - 

Entrance width 43 10 38 19-62 - 

Entrance area (m2) 0.2 0.1 38 0.1-0.4 -* 

Chamber height 63 17 39 32-105 - - 

Chamber width 106 28 39 41-169 -- 

Chamber length 139 50 37 71-295 -- 

Chamber volume (m3) 1.0 0.7 37 0.2-3.5 -- 

Den length 160 52 37 81-295 -- 

Nest thickness 12 6 39 3-30*- 

Nest length 98 38 39 41-232 -- 

Roof thickness 23 8 15 5-36- 
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50% 

Habitat available within bear ranges 
Den site habitat selection (n=54) 

MARSH HEATH WILLOW/ BIRCH/ BLACK WHITE 
MEADOW ALDER ASPEN SPRUCE SPRUCE 

HABITAT TYPES 

Fig. 1. Den-site habitat selection for Tanana Flats black 
bears. Marsh and heath meadow habitat types were used 

significantly less than available. Willow/alder and black 
spruce habitats were used significantly more than available. 

DISCUSSION 

Den Chronology 
The observed denning periods for black bears in 

interior Alaska are generally consistent with other bear 
populations in Alaska and are among the longest 
reported. In the Susitna River Basin, in southcentral 
Alaska, the reported denning periods of 218 days for 
black bears (Schwartz et al. 1987) and 201 days for 
brown bears (Miller 1990) are the longest known den 
periods for each species. Our den periods of 205 days 
reflect both the earlier entrance and earlier emergence 
of the Tanana Flats population compared to these 
southcentral Alaskan bears. Earlier emergence is 
probably due to an earlier snowmelt in the low-lying 
Flats as compared to the mountainous terrain of the 
Susitna River Basin, and may be in response to den 
flooding (Alt 1984). 

Annual comparisons reveal an earlier mean entry 
date for 1988 which, when coupled with later 
emergence, cause the total den period to be longer in 
1988 also. Variation in date of den entry has been 
attributed to abnormal temperatures (LeCount 1983, 
Miller 1990), abnormal precipitation (Lindzey and 
Meslow 1976), variable food availability (Tietje and 
Ruff 1980, Beecham et al. 1983, Schwartz et al. 1987), 
or some combination of these factors (Lindzey and 
Meslow 1976, Johnson and Pelton 1980). Early den 
entrance on Tanana Flats did not correspond with any 
obviously significant differences in weather data among 
years (NOAA, monthly climatological data summaries). 

Temperature, precipitation, and snowfall were similar 
among years and there was no clear connection between 
den-entry dates and specific weather data. We have no 
data on food availability, but there was no obvious 
difference among years, and lowbush cranberries 
(Vaccinium vitis-idaea), a preferred food, (Hatler 1967, 
Smith 1984) were still available after bears had denned. 
Therefore the difference among years is probably a 
result of some combination of these factors or an 
artifact of the smaller sample size in 1988. 

Comparisons of the separate bear classes generally 
agree with the trends observed in other populations. 
Our comparisons between sexes show a consistent trend 
of males denning last and emerging first, similar to 
most other studies (Jonkel and Cowan 1971, Lindzey 
and Meslow 1976, LeCount 1983, Schwartz et al. 
1987). Comparisons of age classes showed generally 
insignificant differences though 1 group (entrance dates, 
1989-90) showed adults to den significantly earlier than 
subadults. This is probably the result of our biased 
sample against adult males. Comparisons of female 
reproductive classes revealed no significant differences 
but they followed the same pattern as in most other 
studies (Tietje and Ruff 1980, Beecham et al. 1983, 
O'Pezio et al. 1983, Schwartz et al. 1987). 
Specifically, pregnant females denned first, followed by 
females with young, subadult females, and then barren 
adult females. Pregnant females also had the longest 
denning period followed by females denning 
with young, subadult females, and then barren adult 
females. 

An extended denning period by pregnant females in 
harsh climates may be a conservation measure to 
mitigate the upcoming increased energy expenditure of 
parturition and lactation (Tietje and Ruff 1980). Once 
some minimum physical condition is attained, which 
enables successful reproduction (Rogers 1976, Alt 
1989), then the energetic costs of denning may be less 
than the costs of continuing to forage under potentially 
adverse environmental conditions. Bears in the Tanana 
Flats may have difficulty extending their denning period 
because of the already shortened growing season, 
characteristic of this harsh climate. Females may 
therefore select their den sites with greater care or 
preparation such that their total energy loss over the 
denning season is reduced (Johnson et al. 1978, Pelton 
et al. 1980, Tietje and Ruff 1980). Limited evidence 
for this was found when 5 of our 9 "best" dens, (i.e., 
those that had been excavated with long tunnel 
entrances and with substantial amounts of additional 
nesting material) were dug by pregnant females or 
females with young. 
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Den Characteristics 
Folk et al. (1972) found that radiant heat from the 

earth raised the temperature of an unoccupied, 
excavated den near Fairbanks, Alaska by 37?C over 
ambient air temperature. This would result in 
substantial energy conservation according to the model 
by Johnson et al. (1978), which found a 15% energy 
savings in a simulated closed-tree den over a surface- 
ground den in Tennessee. The insulative value of 
additional nesting material would allow even greater 
energy conservation by reducing conductive heat loss 
from the bear to the ground (Reynolds et al. 1976, 
Tietje and Ruff 1980). It is not surprising that in the 
Tanana Flats, where temperatures can reach -50?C for 
extended periods, most den sites were excavated and 
that all dens included nest material. Nests were 

actually thicker in 1988-89, but we hesitate to suggest 
that the bears in some way predicted the exceptionally 
cold winter that occurred. Many of the excavated dens 
had additional nesting material covering the dens and 
entrances. Three surface dens were composed entirely 
of accumulated nesting material and subsequent 
tunneling into the grass. One female, while denning 
with 3 yearlings, had constructed a huge pile of grass 
(approximately 2.5 m diam. x 1.5 m high) and then 
tunneled into the middle of the pile to construct the den 
chamber. It appears that black bears are able to adjust 
their den requirements to meet the environment 

they occupy by utilizing whatever materials are 
available. 

While excavated dens appear to be favored, we point 
out that some bears denned quite successfully without 
the advantages of an excavated den. Because black 
bears on the Tanana Flats, with limited habitat options, 
can still create dens sufficient to withstand the most 
extreme environmental conditions, it seems unlikely that 

they would fail to do so in any other areas. Therefore, 
den sites, based on micro-site habitat suitability alone, 
are probably rarely, if ever, limiting. This is especially 
true for black bears occurring in areas where snowfall 
can provide additional insulative protection. Other 
factors, such as human disturbance (Johnson and Pelton 

1981) and risk of predation (Alt and Gruttadauria 1984, 
Rogers and Mech 1981, Smith and Follmann 1993) may 
interact with denning requirements to create a limitation 
on available den sites. 

Because of the flat nature of the study area, the 
reason for significant selection of north-facing den 
entrances is unclear. It is possible that even small 

changes in slope, if angled towards the north, may 
effectively delay snowmelt and thus extend occupation 
of the den. 

Den-Site Habitat 
Bears avoided the heath meadow habitat types 

probably because they are often wet bogs, with few 
trees for structural support, and dens may become 
flooded earlier in the spring. We did have some dens 
located in drier sections of heath meadows, usually 
under an isolated stand of tall shrubs or on a built up 
pile of nesting material. The selection for willow/alder 
and black spruce habitats can perhaps be explained by 
the use of their root systems for structural support of 
the den. Schwartz et al. (1987) reported a similar 
preference for black bears denning in the relatively flat 
Kenai Peninsula, Alaska. 

CONCLUSIONS 
We reject the null hypothesis that denning chronology 

will not vary between sexes and conclude that female 
black bears on the Tanana Flats den earlier and remain 
denned longer than males. We fail to reject the null 

hypotheses of no difference in denning chronology 
among age or female reproductive classes. We reject 
the null hypothesis that den characteristics will not vary 
significantly among sex, age, and reproductive classes 
and conclude that males have larger dens than females 
and females with cubs have the largest dens among 
females. We also reject the null hypothesis that den- 
site habitat selection will be in proportion to habitat 

availability because Tanana Flats black bears 

significantly favored black spruce and willow/alder 
habitats while avoiding marshland and heath meadow 
habitat types. 

These results illustrate the denning ecology of the 
northernmost population of bears studied to date and are 
similar to the results of other Alaskan black bear 
studies. Managers can consider these results as 

suggesting the limits of possible responses from black 
bears when evaluating programs that may affect denning 
ecology of their local populations. Also it appears that 
evaluation of denning habitat on a micro-site scale is 
not justified unless other nonenvironmental factors are 

judged to be important. Large-scale habitat evaluation 
and, if necessary, seasonal protection from disturbances 
in the appropriate habitat types, is probably a more 
efficient means of ensuring adequate denning habitat 

availability. 

LITERATURE CITED 
ALT, GARY L. 1977. Home range, annual activity patterns, 

and movements of black bears in northeastern 

Pennsylvania. M.S. Thesis, Pennsylvania State Univ., 



BLACK BEAR DENNING ECOLOGY IN INTERIOR ALASKA * Smith et al. 

University Park. 67pp. 
. 1984. Black bear cub mortality due to flooding of 

natal dens. J. Wildl. Manage. 48:1432-1434. 

_ 1989. Reproductive biology of female black bears 
and early growth and development of cubs in northeastern 

Pennsylvania. Ph.D. Diss., West Virginia Univ., 

Morgantown. 116pp. 
, AND J.M. GRUTTADAURIA. 1984. Reuse of black 

bear dens in northeastern Pennsylvania. J. Wildl. Manage. 
48:236-239. 

AMERICAN SOCIETY OF MAMMALOGISTS. 1987. Acceptable 
field methods in Mammalogy: preliminary guidelines. J. 
Mamm. (Suppl. 4.) 18pp. 

BARNES, V.G., AND O.E. BRAY. 1967. Population 
characteristics and activities of black bears in Yellowstone 
National Park. Final Rep. to Nat. Park Serv. from Colo. 

Coop. Wildl. Res. Unit, Colorado State Univ., Ft. Collins. 
Yellowstone Nat. Park Library. 199pp. 

BECK, T.D.I. 1986. Black bear population ecology - Job 

Prog. Rep. Colorado Div. of Wildl. July 1986. 9pp. 
BEECHAM, J.J., D.G. REYNOLDS, AND M.G. HORNOCKER. 

1983. Black bear denning activities and den characteristics 
in west-central Idaho. Int. Conf. Bear Res. and Manage. 
5:79-86. 

BouYoucOs, G.J. 1962. Hydrometer method improved for 

making particle size analysis of soils. Agron. J. 54:464- 
465. 

BYERS, C.R., R.K. STEINHORST, AND P.R. KRAUSMAN. 
1984. Clarification of a technique for analysis of 

utilization-availability data. J. Wildl. Manage. 48:1050- 
1053. 

CARR, P. 1980. Group presentation on den ecology, 
presentation from Pennsylvania. Proc. East. Workshop 
Black Bear Res. and Manage. 5:190-192. 

COADY, J.W. 1973. Interior moose studies. Alaska Dep. 
Fish and Game. Fed. Aid in Wildl. Rest. Proj. Prog. 
Rep. Juneau. 54pp. 

ERICKSON, A.W., B.M. HANSON, AND J.J. BRUEGGEMAN. 
1982. Black bear denning study, Mitkof Island, Alaska. 

Proj. Rep. FRI-UW-8214. August, 1982. School of 

Fisheries, Univ. of Washington, Seattle. 33pp. 
FLOWERS, R. 1977. The art and technique of snaring bears. 

Washington For. Protection Assoc., Seattle Wash. 37pp. 
FOLK, G.E., JR., M.A. FOLK, AND J.J. MINOR. 1972. 

Physiological condition of three species of bears in winter 
dens. Int. Conf. Bear Res. and Manage. 2:107-124. 

__ , A. LARSON, AND M.A. FOLK. 1976. Physiology of 

hibernating bears. Int. Conf. Bear Res. and Manage. 
3:373-380. 

GRABER, D.M. 1990. Winter behavior of black bears in the 
Sierra Nevada, California. Int. Conf. Bear Res. and 
Manage. 8:269-272. 

HAMILTON, R.J., AND R.L. MARCHINGTON. 1980. Denning 
and related activities of black bears in the coastal plain of 
North Carolina. Int. Conf. Bear Res. and Manage. 
4:121-126. 

HATLER, D.F. 1967. Some aspects in the ecology of the 
black bear (Ursus americanus) in interior Alaska. M.S. 

Thesis, Univ. of Alaska, Fairbanks. 1 lpp. 
HECHTEL, J.L. 1991. Population dynamics of black bear 

populations, Fort Wainwright, Alaska. Alaska Fish and 

Game, Unpubl. Final Rep. to the U.S. Army. 
HELLGREN, E.C., AND M.R. VAUGHAN. 1987. Home range 

and movements of winter-active black bears in the Great 
Dismal Swamp. Int. Conf. Bear Res. and Manage. 
7:227-234. 

__ , AND . 1989. Denning ecology of black bears 
in a southeastern wetland. J. Wildl. Manage. 
53(2):347-353. 

HUGIE, R.D. 1982. Black bear ecology and management in 
the northern conifer-deciduous forests of Maine. Ph.D. 

Thesis, Univ. of Montana, Missoula. 203pp. 
JOHNSON, K.G., AND M.R. PELTON. 1980. Environmental 

relationships and the denning period of black bears in 
Tennessee. J. Mamm. 61(4):653-660. 

_ , AND . 1981. Selection and availability of dens 
for black bears in Tennessee. J. Wildl. Manage. 
45(1):111-119. 

, D.O. JOHNSON, AND M.R. PELTON. 1978. 
Simulation of winter heat loss for a black bear in a closed 
tree den. Proc. East. Workshop Black Bear Res. and 

Manage. 4:155-166. 

JONKEL, C.J., AND I. MCT. COWAN. 1971. The black bear 
in the spruce-fir forest. Wildl. Monogr. 27. 57pp. 

KOLENOSKY, G.B., AND S.M. STRATHEARN. 1987. Winter 

denning of black bears in east-central Ontario. Int. Conf. 
Bear Res. and Manage. 7:305-316. 

LECOUNT, A.L. 1983. Denning ecology of black bears in 
central Arizona. Int. Conf. Bear Res. and Manage. 
5:71-78. 

LERESCHE, R.E., R.H. BISHOP, AND J.W. COADY. 1974. 
Distribution and habitats of moose in Alaska. Naturaliste 
Can. 101:143-178. 

LINDZEY, F.G., AND E.C. MESLOW. 1976. Winter 

dormancy in black bears in southwestern Washington. J. 
Wildl. Manage. 40(3):408-415. 

MANVILLE, A.M., II. 1987. Den selection and use by black 
bears in Michigan's northern lower peninsula. Int. Conf. 
Bear Res. and Manage. 7:317-322. 

MANVILLE, R.H., AND S.P. YOUNG. 1965. Distribution of 
Alaskan mammals. Bur. of Sport Fish. and Wildl. 
(USFWS). Circular #211. 74pp. 

MCDONALD, L.L., D.J. REED, AND W. ERICKSON. 1991. 
Analysis procedures for habitat and food selection studies. 

521 



522 Int. Conf. Bear Res. and Manage. 9(1) 1994 

Proc. N. Am. Caribou Workshop 4:429-474. 

MILLER, S.D. 1987. Susitna hydroelectric project final 

report, big game studies. Vol. VI Black bear and brown 
bear. August, 1987. 276pp. 

1990. Denning ecology of brown bears in 
southcentral Alaska and comparisons with a sympatric 
black bear population. Int. Conf. Bear Res. and Manage. 
8:279-287. 

MODAFFERI, R.D. 1982. Black bear movements and home 

range study. Alaska Dep. Fish and Game. Fed. Aid in 
Wildl. Rest. Proj. Final Rep. Juneau. 73pp. 

NELSON, R.A., AND T.D.I. BECK. 1984. Hibernation 

adaptation in the black bear: implications for management. 
Proc. East. Workshop Black Bear Res. and Manage. 
7:48-53. 

, G.E. FOLKJR., E.W. PFEIFFER, J.J. CRAIGHEAD, C.J. 

JONKEL, AND D.L. STEIGER. 1983. Behavior, 

biochemistry, and hibernation in black, grizzly, and polar 
bears. Int. Conf. Bear Res. and Manage. 5:284-290. 

NEU, C.W., C.R. BYERS, AND J.M. PEEK. 1974. A 

technique for analysis of utilization - availability data. J. 
Wildl. Manage. 38:541-545. 

NOVICK, H.J., J.M. SIPEREK, AND G.R. STEWART. 1981. 

Denning characteristics of black bears, Ursus americanus, 
in the San Bernardino mountains of southern California. 
Calif. Fish and Game 67(1):52-61. 

O'PEZIO, J., S.H. CLARKE, AND C. HACKFORD. 1983. 

Chronology of black bear denning in the Catskill region of 
New York. Int. Conf. Bear Res. and Manage. 5:87-94. 

PELTON, M.R., L.E. BEEMAN, AND D.C. EAGAR. 1980. 

Den selection by black bears in the Great Smoky 
Mountains National Park. Int. Conf. Bear Res. and 

Manage. 4:149-151. 

REYNOLDS, H.V., J.A. CURATOLO, AND R. QUIMBY. 1976. 

Denning ecology of grizzly bears in northeastern Alaska. 

Int. Conf. Bear Res. and Manage. 3:403-409. 

RIEGER, S., J.A. DEMENT, AND D. SANDERS. 1963. Soil 

survey-Fairbanks area, Alaska. Soil Cons. Serv. Ser. 

1959, No. 25. 41pp. 

ROGERS, L.L. 1976. Effects of mast and berry crop failures 
on survival, growth, and reproductive success of black 
bears. Trans. North Am. Wildl. and Nat. Resour. Conf. 
41:431-438. 

___ . 1987. Effects of food supply and kinship on social 
behavior, movements, and population growth of black 
bears in northeastern Minnesota. Wildl. Monogr. No. 97. 

72pp. 
, AND L.D. MECH. 1981. Interactions of wolves and 

black bears in northeastern Minnesota. J. Mamm. 
62:434-436. 

SCHWARTZ, C.C., A.W. FRANZMANN AND D.C. JOHNSON. 
1983. Black bear predation on moose (Bear ecology 
studies). Alaska Dep. Fish and Game. Fed. Aid in 
Wildl. Rest. Proj. Final Rep. Juneau. 135pp. 

, S.D. MILLER, AND A.W. FRANZMANN. 1987. 

Denning ecology of three black bear populations in Alaska. 
Int. Conf. Bear Res. and Manage. 7:281-291. 

SMITH, M.E., AND E.H. FOLLMANN. 1993. Grizzly Bear, 
Ursus arctos, predation of a denned adult Black Bear, U. 
americanus. Can. Field-Nat. 107:In Press. 

SMITH, P.A. 1984. Kenai black bears and cranberries: Bear 
food habitats and densities. M.S. Thesis. Univ. of 

Alaska, Fairbanks. 144pp. 
SMITH, T.R. 1986. Activity and behavior of denned black 

bears in the lower Mississippi River Valley. Int. Conf. 
Bear Res. and Manage. 6:137-143. 

TIETJE, W.D., AND R.L. RUFF. 1980. Denning behavior of 
black bears in boreal forest of Alberta. J. Wildl. Manage. 
44:858-870. 

WATHEN, W.G., K.G. JOHNSON, AND M.R. PELTON. 1986. 

Characteristics of black bear dens in the southern 

Appalachian region. Int. Conf. Bear Res. and Manage. 
6:119-127. 

WILKINSON, L. 1988. SYSTAT: The system for statistics. 

Systat Inc., Evanston, Ill. 822pp. 
WILLEY, C.H. 1974. Aging black bears from first premolar 

tooth sections. J. Wildl. Manage. 38:97-100. 


	Article Contents
	p. [513]
	p. 514
	p. 515
	p. 516
	p. 517
	p. 518
	p. 519
	p. 520
	p. 521
	p. 522

	Issue Table of Contents
	Bears:  Their Biology and Management, Vol. 9, Part 1: A Selection of Papers from the Ninth International Conference on Bear Research and Management, Missoula, Montana, February 23-28, 1992 (1994), pp. 1-587
	Front Matter
	Preface
	Major Topics in Bear Biology and Management
	Reflections on the Recent History of Bears [pp.  1 - 5]
	The Canadian National Parks and Grizzly Bear Ecosystems: The Need for Interagency Management [pp.  7 - 21]
	The Focus and Role of Biological Research in Giant Panda Conservation [pp.  23 - 33]
	Displacement Ecology of Trees near Upper Timberline [pp.  35 - 42]

	Public Attitudes: Bears and People
	Public Attitudes toward Bears and Their Conservation [pp.  43 - 50]
	Management of McNeil River State Game Sanctuary for Viewing of Brown Bears [pp.  51 - 61]
	Brown Bear-Human Interactions Associated with Deer Hunting on Kodiak Island [pp.  63 - 73]
	Reducing Nonsport Losses Attributable to Food Conditioning: Human and Bear Behavior Modification in an Urban Environment [pp.  75 - 84]
	A Review of Bear Evolution [pp.  85 - 96]
	Variable Impacts of People on Brown Bear Use of an Alaskan River [pp.  97 - 106]
	Brown Bear (Ursus arctos piscator) Reaction to Humans on Kamchatka [pp.  107 - 108]
	Bear-Human Interactions at Pack Creek, Alaska [pp.  109 - 114]

	International Bear Conservation
	Conservation in the Developing World: Ideas on How to Proceed [pp.  115 - 127]
	Evaluation of the Population Status of Grizzly Bears in Canada [pp.  129 - 142]
	From Hunting, to Capturing, to Breeding the Black Bear (Selenarctos thibetanus) [pp.  143 - 144]
	Status of Japanese Black Bear [pp.  145 - 148]
	The Spectacled Bear in the Sierra Nevada National Park of Venezuela [pp.  149 - 156]
	Conservation and Utilization of the Bear Resources in China [pp.  157 - 159]
	The Asian Trade in Bears and Bear Parts: Impacts and Conservation Recommendations [pp.  161 - 167]
	Spectacled Bear Conservation and Dispersal Corridors in Venezuela [pp.  169 - 172]
	Distribution and Ecology of Brown Bear in Romania [pp.  173 - 178]
	The Vassfaret Brown Population in Central-South Norway No Longer Detectable [pp.  179 - 185]
	Brown Bear in Greece: Distribution, Present Status: Ecology of a Northern Pindus Subpopulation [pp.  187 - 197]

	Population: Measurement and Management
	The Brown Bear of Northwest Russia [pp.  199 - 203]
	Reproductive History of Female Black Bears from Dental Cementum [pp.  205 - 212]
	Grizzly Bear Population Estimate and Characteristics in the Anderson and Horton Rivers Area, Northwest Territories, 1987-89 [pp.  213 - 221]
	Adult Black Bear Reproduction, Survival, and Mortality Sources in Northwest Montana [pp.  223 - 230]
	Evaluation of the Potential Effects of Sport Hunting on California Black Bears [pp.  231 - 235]
	Aspects of the Polar Bear Harvest in the Northwest Territories, Canada [pp.  237 - 243]
	Factors Affecting the Photographic Detection Rate of Grizzly Bears in the Swan Mountains, Montana [pp.  245 - 251]
	Estimates of Population Density and Growth of Black Bears in the Smoky Mountains [pp.  253 - 261]
	Black Bear Reproduction and Cub Survivorship in South-Central Alaska [pp.  263 - 273]
	Application of Harvest Data to Examine Responses of Black Bears to Land-Use Changes [pp.  275 - 281]
	Brown Bear Population Characteristics at McNeil River, Alaska [pp.  283 - 293]
	Some Comments on Different Methods of Counting Brown Bear, Ursus arctos L., 1758, Populations Used in the Former USSR [pp.  295 - 299]
	Population Characteristics of Polar Bears in Southern Hudson Bay [p.  301]

	Ecology: Bears and Their Environment
	Transmitter Drops as a Technique for Detecting Black Bear Habitat Use [pp.  303 - 307]
	Black Bear Habitat Use in Relation to Food Availability in the Interior Highlands of Arkansas [pp.  309 - 318]
	Home Range and Habitat Use of Brown Bears in the Southwestern Oshima Peninsula, Hokkaido [pp.  319 - 325]
	Habitat-Capability Model for Brown Bear in Southeast Alaska [pp.  327 - 337]
	Spatiotemporal Patterns of Macrohabitat Use by Female Black Bears during Fall [pp.  339 - 348]
	Home Range, Habitat Use, and Mortality of Black Bears in North-Central Florida [pp.  349 - 356]
	Characteristics of Dens and Selection of Denning Habitat for Bears in the South Xiaoxinganling Mountains, China [pp.  357 - 362]
	Seasonal Movements of Female Black Bears in the Boreal Forest of Ontario in Relation to Timber Harvesting [p.  363]

	Ecology: Bears and Their Biology
	Comparative Ecology of Black and Grizzly Bears on the Rocky Mountain Front, Montana [pp.  365 - 374]
	Predicting Black Bear Habitat Selection from Food Abundance under 3 Forest Management Systems [pp.  375 - 387]
	Grizzly Bear Use of Army Cutworm Moths in the Yellowstone Ecosystem [pp.  389 - 399]
	Dispersal Patterns of Maternal Polar Bears from the Denning Concentration on Wrangel Island [pp.  401 - 410]
	Habitat Characteristics of Female Black Bear Dens in Northwestern Arkansas [pp.  411 - 418]
	Analysis of Black Bear Home Range Using a Geographic Information System [pp.  419 - 425]
	Denning Ecology of Black Bears in the Tensas River Basin of Louisiana [pp.  427 - 433]
	Use of a Distance-Based Test of Independence to Measure Grizzly Bear-Caribou Association in Northeastern Alaska [pp.  435 - 442]

	Physiology and Behavior
	Object Manipulation in Captive Polar Bears [pp.  443 - 449]
	The Reproductive Biology of Female Grizzly Bears in the Northern Continental Divide Ecosystem with Supplemental Data from the Yellowstone Ecosystem [pp.  451 - 458]
	A Method for Comparing Polar Bears Eating Nearly 100% Fat with Fasted Bears [pp.  459 - 460]
	Behavioral Responses of Black Bears to Gypsy Moth Infestation in Shenandoah National Park, Virginia [pp.  461 - 470]
	Synchronous Reproduction by Maine Black Bears [pp.  471 - 479]
	Body Size and Blood Characteristics as Indicators of Condition and Reproductive Performance in Black Bears [pp.  481 - 496]
	Chromatographic (TLC) Differentiation of Grizzly Bear and Black Bear Scats [pp.  497 - 501]
	Evaluation of an Aversive Conditioning Technique Used on Female Grizzly Bears in the Yellowstone Ecosystem [pp.  503 - 512]
	Black Bear Denning Ecology in Interior Alaska [pp.  513 - 522]

	North American Bear Conservation
	Politics, Forest Management, and Bears [pp.  523 - 528]
	Paternity Determination with DNA Fingerprinting in a Grizzly Bear Population [pp.  529 - 531]
	Use of Landsat Multispectral Scanner Imagery and Geographic Information Systems to Map Vegetation in the North Cascades Grizzly Bear Ecosystem [pp.  533 - 547]
	Bear Management in Yellowstone National Park, 1960-93 [pp.  549 - 560]
	Biopolitical Management of Mountain Lions, Tule Elk, and Black Bears in California [pp.  561 - 566]
	Translocation of Nuisance Grizzly Bears in Northwestern Montana [pp.  567 - 573]
	Insights into the Economic Value of Grizzly Bears in the Yellowstone Recovery Zone [pp.  575 - 582]

	Back Matter [pp.  583 - 587]





