Christian P. Dau Dau = 1
Izembek Naticnal Wildlife Refuge

P.0. Box 127

Cold Ray, Alaska 99571

BROWN BEAR HABITAT AND MOVEMENTS ON THE LOWER ALASKA PENINSULA
ABBTRACT: From August 1984 to March 1988, 36 radio-collared

brown bears (Ursus arctos) marked in 1984 and 1985 were tracked

using aircraft to determine seasonal distribution and habitat
use. This high density bear population is potentially vulnerable
due to varied land ownership patterns, management strategies and
increasing public use. Marked bears were located 433 times
within a 2002 km? study area on and adjacent to the Izembek
National Wildlife Refuge, alaska. Habitat type was identified at
301 {69.3%) marked bear locations. From May through November,
67% of bear locations were in lowland habitats versus 20% in
midland and 13% in upland habkitats. Dense alders {Alnus spp.)
provided day-bed and escape cover. During the non-denning
period, food availablility restricted most bears to lowlands and
coastal beaches near anadromous fish streams. Elevation, aspect
and kear density were &etermined at 48 dens of marked bears.
Uplands usually above 300 m in elevation were preferred for
denning. Howme range of marked bears averaged 19 km? for males,
12 km? for non-maternal females and 9 km? for 17 maternal
females. These small home ranges indicated that all necessary
food and habitat reguirements were present in a small geographic
ares.

Key Words: Brown bear, movements, home range, habitat use,
Tzembek National Wildlife Refuge, Alaska Peninsula
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R. Sellers and M. McNay, Alaska Department of Fish and Game, for
agsistance with 1984 captures and initial radio tracking. Refuge
Managers M. Blenden, J. Sarvis, R. West and M. Chase reviewed the

manugcript which was typed by D. Christensen.

STUDY AREA

This study was conducted in a remote 2002 km? area of the lower
Alaska Peninsula (Fig. 1). Lowland habitats provide stream,
spring and lake spawning habitat to all 5 species of Pacific
salmon, support a minimum fall population of 220 brown bears
(Izembek refuge, unpublished data). Lowland habitats are
characterized by wet, herbaceous meadows with lakes and streams

interspersed with areas of ericaceous shrub.

Low sand dunes vegetated with Lyme grass (Elymus spp.) or low
hiuffs less than 10 meters high, characterize beaches along Dau
the northern, Bering Sea border of the study area. Beaches of
rock and gravel characterize areas along Cold Bay and Pavliof Bay.
sand and mud flats predominate in the Moffet Bay area. Midland
slevations are dominated by a narrow, dense tall shrub zone of

alder (Alnus spp.).
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Higher elevations in the study area are characterized by volcanic

peaks and formations up to 2500 meters in elevation, and

associated barren rock and volcanic ash fields. Limited areas of

ericaceous shrub are also found in upland areas. The entire area

is of volecanic origin with recent seismic and volcanic activity

{Braphyl1984, Marlow and Cocper 1984).

The climate of the area is maritime with average annual monthly
high and low temperatures of 5.8° C (range 0.1 to 13.0) and 0.7°
¢ {range -5.2 to 8.3), respectively. Daily wind speeds average
27.0 km/h {range 25.1 to 28.6} and annual precipitation averages
88.9 centimeters. Overcast conditions (100% cloud cover) occur
on an average of 303 days per year versus an average of 12 clear

days (National Weather Service, Cold Bay, Alaska).

The majority of the study area is within 2 units of the Izembek
refuge {(Table 1}. Capﬁure activity was largely confined to low
herbaceous meadows within the Left-hand and Right-hand valley
areas of the Izembek Unit of the refuge. The Izembek Unit is
designated Wilderness while some Pavlof Unit lands, including
these within the study area, are proposed for Wilderness

designation (USFWS 1985).
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Five basic habitat zones identified within the study area were
predominated by unvegetated uplands and wet herbaceous meadows

{Table 2},

METHODS

In 1984 (30 Jul. - 20 Aug.) and 1985 (16 Jul. - 9 Aug.), a total
of 59 brown bears were captured using helicopters and
immobilizing drugs administered with a dart gun. Bears of both
sexes and maternal females within each family group age category,
were captured. All bears captured were individually marked with
numbered ear tags and lip tattoo and most adults were collared
with radio transmitters (Telonics, Mesa, AZ.). Most bears were
weighed and a premolar tooth was removed for aging bears of

UNKNown adge.

Radic collared bears were relocated using a Piper PA-18 aircraft
with a scanner receiver and side-looking RA-2A or a forward-
looking 3 element yagi antenna (Telonics, Mesa, AZ.).
Relocations were attempted at bi-weekly intervals throughout the
non-denning period. Two to 7 flights were made each winter to
determine denning locations and characterize each site including
elevation, aspect and slope. Radio locations or sightings of

marked bears were plotted on 1:63,360 maps and 1:120,000 black
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and white aerial photographs. During each relocation, presence
and number of associated bears, including attendant cubs, was

noted.

The study area was divided into 5 habitat zones identifiable on
color infra-red (1:60,000) aerial photography (Table 2). Most
bear relocations obtained during diurnal hours were assigned to
more distinct habitat types in these zones (Table 2). Elevations
at each relocation, including den sites, were estimated using the
aircraft altimeter. The habitat zones were assigned to lowland,
midland or upland elevational boundaries corresponding to the
limits of the primary vegetation unit within each zone. Lowlands
extended from gea level to the tall shrub zone, which
characterized midland elevations. Uplands extended upward from
the ele#ational limit of the tall shrub zone and were
characterized by sparsely or un-vegetated habitats. A planimeter
was used to determine the area within each habitat zone.
Crepuscular and nocturnal habitat use and activity was evaluated
for 1 12 hour period in fall by radio tracking from 2 ground
stations. Minimum home range sizes were determined for each
radic~collared bear tracked into the denning period using a
planimeter to measure convex polygons encompassing all

ochservations (Mohr 1947).
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Home range sizes of males, non-maternal females and maternal
females within each family group age category were summarized to
deternmine average size and patterns of habitat use. Den site
characteristice including elevation, aspect, steepness of slope
and proximity to other collared bears were alsc summarized by sex
and maternal status. An index of denning concentration, based on
the number and proximity of collared bears, was used to identify
areas of high, medium or low density and to assess preferences
for such areas by both sexes and female maternal status. Areas
with 3 or more other collared bears within a 1 km radius of a den
site were termed high concentration., Medium and low
concentration denning areas had fewer than 3 other collared

bears and no other collared bears, respectively, within the

ared.

RESULTS AND DISCUSSION

Fifty=-nine brown bears were captured, primarily within the high
density area of Left-hand and Right-hand Valleys, in July and

august of 1984 and 1985. Most bears were captured in lowlands
below 150 m in elevation. Thirty-six of the 39 adults captured

(30 females, 9 males) were collared with radio transmitters

{Takle 3}.

Relocations of radic-collared bears were obtained during 44

tracking flights which resulted in 433 observations. Seventy-



PDau - 8

eight percent of relocations were during the non~denning period.
Unsuitable weather hampered aerial tracking efforts resulting in
a 32 percent reduction in the planned survey effort. Radio
tracking during 24 non-denning and 10 denning period flights
resulted in 301 relocations identified to habitat type and

characterization of specific den sites.

Relocations of 6 radic-collared bears, during mid-July to mid-
August, provided the only assessment of daily movements during
this study ({Table 4j. Ballard et al. (1982) reported average
daily movements of 7.7 km/d for male and 7.0 km/d for female
brown bears during late May and June at an interior Alaska site.
pPearson (1975) found daily activities and movements of interior
canadian grizzlies associate with gathering of food throughout
most of the year. Craighead (1972) stated that distribution and
availability of food in addition to proximity of mates, habitat
preference, foraging habits, age, sex and condition and other
factors dictate home range size in grizzly bears. Erickson and
Siniff (1963) suggested that daily movements of coastal brown
bears along the central Alaska Peninsula were snall and usually
associated with specific drainages. In this study, brown bear
movements were short from mid-July to mid-August due to the close

proximity of foraging areas and cover.
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Availability of spawning salmon, the primary food source, peaks
during late July and August. Tall shrubs, used as day bhed areas
and escépe cover, are adjacent to salmon spawning sites
throughout the study area. Glenn and Miller (1980) found brown
bear movements to be greater during spring (June) and fall
{September and October) on their central Alaska Peninsula study
area. They further suggested that upland habitats are used to a
greater degree during those periods than during the summer (July
and August). Data from this study agree with the trend in
seasonal movements identified by Glenn and Miller (1980),
however, overall movements and resulting home range size was 93%
and 97% smaller in this study for males and females, respect-

ively.

Fifteen radio-collared bears, tracked over 1 12 hour period (26
- 27 Sept. 1985) from ground stations overlooking Left-hand
Valley, were active thfoughout the crepuscular and nocturnal
periods. Included were 10 individual bears (2 males, 8 females)

and % maternal females.

Pearson {1975) suggested that nocturnal activity patterns of
grizzly bears were tied to food gathering and that the level of
activity did not change with season. Studies by Pearson (1975)
and Erickson and Siniff (1963) also suggested that bear activity

peaks during crepuscular periods. In this evaluation, all
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collared bears were active during both nocturnal and crepuscular
periods, however, peaks of activity could not be guantified.
Forty-one bears in view from the 2 stations at first light,
suggest that morning crepuscular activity is high and rapidly
decreases. Within 2 hours, of first light, all of these animals

had moved into tall shrubs.

HABITAT USE

Seasonal habitat use was determined by identifying habitat types
for 301 relocations (69.5%) of collared bears during the non-
denning (n = 246) and denning (n = 55) periods (Fig. 2, Tables 5
and 6). All 433 relocations of radio-collared bears were
partitioned, by seasoconal period, to areas of different land
ownership or designation (Fig. 3). During the non-denning
period most relocations were in lowland (67.9%) versus midland
(19.9%)7and upland (12:2%) elevational =zones (Table 5).

During the non-denning period, collared bears were primarily
distributed in lowland habitats where food availability was
greatest and in lowland and midland areas of tall shrub which
provided cover. Glenn and Miller (1980) reported habitat use by
brown bears during spring and summer was greatest in lowland
areas versus midland and upland areas in fall. The seasonal
habitat use patterns identified in this study agree with those of

Erickson and Siniff (1963) and Glenn and Miller (1980).
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However, in this study, necessary habitat requirements were
compressed into a smaller geographic area which resulted in

shorter movements and small home ranges.

Penning normally cccurred from mid-November through April. Very
few bears on the lower Alaska Peninsula remain active into
December or do not den at all. ¥No bears radio tracked during
this study failed to den. Forty-eight (921%) denning locations of
marked bears were primarily in barren or glacier/icefield

habitat zones at high elevation {Table 6}. Precipitous slopes,
of variable aspect, characterized by a mixed rock and soil
substrate were preferred as denning locations (Table 7). No snow
dens were known to be used by collared bears. Of 30 den sites
examined by Lentfer et al. (1972) along the central Alaska
Peninsula, 29 were constructed in soil and 1 in snow. Van Daele
et al. (1990) reported 5 snow dens in 135 sites investigated on
RKodiak Isiand. No sigﬁificant differences found (P > 0.05})
between den elevations of 9 males (X = 586m + 280} and 39

females (¥ = 814m + 231). However, den site elevations were
significantly higher (P < 0.05) for 17 maternal females (X =

848m + 262) than for males but not (P > 0.05) for 22 non-

maternal females (% = 795m + 177). Den elevations of 6 females
4-5 years old, (¥ = 941m + 185) were not significantly greater

(P > 0.05) from those of 29 females older than 6 years (x = 796m

+ 2293,
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Lentfer et al. (1972} reported an average den elevation of 396 m
for 49 bears in the central Alaska Peninsula where the topography
seldom exceeded 900 m. Data from Lentfer et al. (1972) further
suggested that maternal and non-maternal females showed similar
patterns in their use of denning sites below 305 m, from 305 to
458 m and above 458 m. Van Daele et al. (1989) reported average
den elevations of 665 m (range 91 to 1189) and 457m (range 128 to
215), respectively for bears at 2 Kodiak Island study sites but
found no consistent trends annually or by sex. In southeast
Alaska, Schoen et al. (1987) reported 640 m (range 6 to 1190) as
the average elevation of 121 brown bear dens. As in this study,
Schoen et al. (1987) found that females (X = 658m + 23) denned at

nigher elevations than did males (¥ = 535 + 47).

Radio~collared brown bears in this study preferred den sites on
steep slopes. Slopes estimated greater than 459 characterized
37{77%) of the den sités observed {(Table 7). Four dens (8%)

were on slopes of 300 to 45° and 7(15%) were on slopes of less
than 30°., On the central Alaska Peninsula Lentfer et al. (1972}
found a preference for denning sites on slopes of 30° to 45°
(50%) versus slopes of less than 30% (32%) or over 45° (18%).
nifferences in these 2 Alaska Peninsula areas probably relates to
habitat availability. Steep slopes (> 45°) were preferred by 52%
of denning brown bears on Kodiak Island as compared to 40% use of

moderate slopes (30-459) and 8% use of slopes less than 309 (van
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Daele 1989). Schoen et al. (1987) reported an average slope of
359 (range 59 to 75°) for 121 dens in southeast Alaska. Steep
slopes may be preferred by denning brown bears because they are
drier and better drained, are easier to excavate and/or because
they are usually in more remote areas or due to snow

accumulation patterns.

Den aspect does not appear to be a primary factor in site
selection. Forty-four percent of the dens had northerly
exposiures, 29% had southerly exposures, 25% had westerly
exposures and 2% had easterly exposures (Table 7). On the
central Alaska Peninsula Lentfer et al. (1972) found bears
preferred easterly exposures but that factors influencing this
choice was not apparent. ©On Kodiak Island, bears preferred
either northerly (Lentfer et al. 1872, Van Daele et al. 1989) or
southerly exposures (Van Daele et al. 1989) while southerly
exposures were favoredlin southeast Alaska (Schoen et al. 1987)
It appears from this and other studies that orientation to

azimuth does not explain den site selection.

Most bear denning was concentrated, probably due to the
availability of preferred habitat. Fifty-four percent of
collared bears denned in high concentration, 15% in medium
concentration and 31% in low concentration areas. Areas of high

denning concentration were selected by 48% of 39 collared
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females and 33% of nine males. High concentration denning areas
were selected by 59% of maternal females and 3% of non-
maternal females. Most denning was concentrated into 2 small
geographic areas in the core of the study area. Thirty-six

{(75%) of the dens of collared bears were found in 1.6% (32.3 kmz)
of the study area. At 1 Kodiak Island study site 184 (36%) of
marked bear dens were found in 1% (7.8 kmz) of the area (Van

Daele et al. 1989).

Preferred denning areas were precipitous, geographically remote
locations with difficult access. Human disturbance such as
hunting and low-level aircraft overflights are less frequent in
such areas. These factors, in addition to site specific habitat
characteristics may affect den site selection and concentration.
Craighead and Craighead (1972) suggested that grizzly bears

prefer remote den sites away from areas of human disturbance.

Schoen et al. (1987) found that helicopter activity associated,
with mining operations in southeast Alaska, caused radio-collared
bears to seek more remote den sites in subsequent years.
Helicopter activity caused 5 grizzly bears in northern Alaska to

abandon den sites (Reynolds et al. 1976).

collared bears exhibited a high degree of fidelity for previously

used denning areas. Eight females, tracked to dens in different
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vears, selected sites averadging 1.4 km (range 0.5 to 3.6) apart
while dens of 3 males averaged 4.4 km (range 0 to 19.2) apart.

No significant difference (P > 0.05) was found in den site
fidelity of females versus males. Schoen et al. (1987), found
that collared male brown bears in southeast Alaska, denned
significantly farther apart in subsequent years than did

females. Van Daele et al. (1989) reported that 49% of 162 den
sites of collared bears on Kodiak Island were less than 1 km from
sites selected by the same individuals in previous years and that
males showed much less den site fidelity. High den site fidelity
found in this and other coastal brown bear studies shows the
importance of gecgraphically restricted denning areas to large

proportions of individual populations.
HOME RANGE

Home range size variedl(B.z to 47.2 kmz), with average home
ranges for 6 males significantly larger than for 16 maternal
females (P < 0.0%) but not larger than for all 29 females
combined (P > 0.10) (Table 8 and 9). Average home ranges for 16
maternal females (X = 8.6 kmz) and 13 non-maternal females (X =
12.3 km?) were not significantly different (P > 0.05). Home
ranges for maternal females with cubs-of~the-year, yearlings and

2.5 year old cubs were significantly different (P < 0.05) only
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for females with cubs-of-the-year (X = 6.3 kmz) versus those with

2.5 year old cubs (X = 17.6 km?) (Table 9).

Average home range sizes of radio-collared adults of both sexes
and for females with various age cubs suggested over a 10-fold
decrease in geographic reguirements for bears in this study
varsus other investigations along the Alaska Peninsula (Dau 1989,
Glenn 1976). Comparatively small home range sizes are the result
of the compressed geographic characteristics of the study area
where seasonal foraging areas, cover and denning sites are in
close proximity. Numerous other studies have alsc indicated that
movements and resulting home range size are affected by the
spatial relationship of required habitats (Pearson 1975, Ballard

et al. 1982, Reynolds 1980, Reynolds and Hechtel 1886).
MANAGEMENT RECOMMENDATIONS

The characteristics of the study area are unique in comparison
with the remainder of the lower Alaska Peninsula in that the
diversity of habitats necessary to sustain the high density brown
bear population are compressed into a relatively small geographic
area. Historically, the area remained pristine due to difficulty
of access by people interested in public use or commerical
development. Special management strategies may be appropriate to

insure the intregity of habitats and populations within the area.
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The small home ranges determined for radio marked bears
underscores the fact that critical habitat requirements for a
large pumber of bears are available in a relatively small area.
An estimated density, of 0.73 bears/km? for this study area
approximates the 0.65 to 0.85 bears/km2 for high density study
sites on Kodiak Tsland {(Trover and Hensel 1964; Atwell et al.
1980). Areas of human habitation and associated disturbance
within 1% kilometers of the study area supported a nuch lower
density of approximately 0.05 bears/km? (Dau 1989). The high
density of adult bears and good annual recruitment of young
adult female component of the population represents a broad
spectrum of age cohorts and that these animals are relatively

sedentary.

Two basic management concerns seenm apparent with this population.
First, the integrity of the diverse habitats within the study
area may be compromised by various forms of activity or potential
development. Maintenance of these habitats is essential to
ensure stability of the core population and very likely the
numbers of bears in peripheral areas of lower density. Secondly,
the interest in brown bears by consumptive and non-consumptive
users is increasing thereby necessitating more intensive
management of various forms of public use such as hunting and

wilderness camping.
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Most relocations of marked bears during non-denning (98.3%) and
denning (94.1%) periods were on refuge lands (Fig. 3). Lands
within the Izembek Unit of the Izembek National Wildlife Refuge
are designated Wilderness. Forty-one percent of the study area
is included in the Izembek Unit. In addition, 34% of the study
area, within the Pavlof Unit of the refuge, has been proposed for
Wilderness designation. This would provide additional protection
and, in addition to Izembek Unit lands, include essentially all
identified denning habitats and the most important summer and
fall foraging areas under Wilderness designation. The
concentrated pattern of denning supports the increased need to
protect these critical habitats from adverse forms of disturbance
or development. Native Corporation lands, conveyed and selected
(Alaska National Interest Lands Conservation Act 1980}, comprise
47% of the study area (Table 1). Native Corporation selected
lands occur within refuge boundaries and some or all will not be
conveyed. Lands owned'by the State of Alaska comprise 7% of the
study area. Native or State lands could be proposed for
development activities that may detrimentally impact brown bear

populations or their habitats.

The entire study area is suitable for Wilderness designation and
those Federally owned lands should be included within the
Wilderness Preservation System. Additionally, efforts should be

made by the U.S. Fish and Wildlife Service to work closely with
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State and private landowners with the goal of identifying
cooperative management programs which consider the requirements
of brown bears and their habitats. Public use of brown bears and
their habitats, primarily consumptive use by big game guides and

hunters, must alsc be managed to insure both the physical

integrity of the area and the continued opportunity for various

forms of public use.
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Fig. 1. Boundaries of brown bear study area.
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Fig. 2. Brown bear use relative to available habitat.
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Fig. 3. Seasonal relocations of radio-marked bears
relative to land ownership.
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