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SUMMARY

Population biology, movement, distribution, and habitat utilization
of grizzly bears were studied during 1977-1979 in the northern foothills
of the western Brooks Range. Eighty-eight of the estimated 119 bears in
the 5,200 km? (2,000 miz) study area were captured. A density of 1
bear/43 km“ (1/17 mi”) was estimated in the area. The age structure of
the population showed more animals in the 0.5- to 2.5-year age classes
than in any others. The sex structure of that portion of the population
over 1.5 years of age was 60.2 percent females and 39.8 percent males.
Measures of reproductive biology which were calculated included: a mean
age of 8.4 years at first production of a litter, a reproductive interval
of 4.03 years, a mean litter size of 2.03 young, and a reproductive rate
of 0.503 cubs/female/year. Evidence indicates that these parameters are
higher than those reported in other portions of the North Slope, probably
due to the availability of carrion and prey from calving caribou of the
Western Arctic Herd.

Twenty-one mortalities, primarily of young-age bears, were recorded.
Evidence suggests most of these were caused by adult males.

The mean distance traveled per day by grizzly bears was observed to
be 5.0 km (3.1 mi), The maximum movement by an individual was by a male
which traveled 163 km (101 mi) to the coast of the Arctic Ocean and
later returned, Home ranges wers calculated for 26 griﬁzlies; mean home
range size was 1,350 km? (521 mi“) for males and 344 km” (133 miz) for
females. Food habits and habitat use were investigated. Bears usually
denned within their spring, summer, and fall ranges, but four individuals
moved from 16.1 to 43.8 km (10.0-27.2 mi) from their fall ranges to demn.
The mean range of denning dates in 1977 was from 12 to 18 October and in
1978 it was from 7 to 9 October. Dens were located throughout the study
area in all types of terrain and at elevations from 270 to 1,280 m (900
to 4,200 ft). Disturbance of denning bears by seismic exploration was
monitored; no.abandonment of dens was observed, but the potential for
adverse impact'exists, especially impact affecting females with newborn
cubs,
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BACKGROUND

The history of brown/grizzly bears (lrsus arctos) has been one of
continuous reduction of numbers and range, coinciding with human population
growth and development. Only remnant populations remain in Europe
(Cowan 1972, Curry-Lindahl 1972). In North America, where they once
ranged throughout the western portion of the continent, populations are
now much reduced or absent in most areas south of the Canadian border
{Storer and Tevis 1955, Craighead and Craighead 1967, Cowan 1972,
Herrero 1972), 1In the past, much of the North American brown/grizzly
bear range has been protected by its rugged physiography or inaccessi-
bility, but these obstacles to resource development and access no
longer impede expansion of human activities.

The potential for adverse impact of development on grizzly bear
populations in Alaska is probably greatest from the Brooks Range north
to the Arctic QOcean. Here the grizzly is at the northern extent of its
range; the period of food availability during the summer season is
short, reproductive potential is low, the area required for individual
home ranges is large, and the stunted vegetation of the region provides
little cover (Reynolds 1976, Reynolds et al. 1976).

Brooks et al., (1971) pointed out the possible detrimental impacts
that development of oll and gas resources might have on North Slope
grizzlies, including disruption of habitat, increased human habitatdion,
and increased access. Since then, construction of the Trans-Alaska 0il
Pipeline has been completed, a road linking Failrbanks with the Arctic




Ocean coast has been finished, exploration for additional petrochemical
reserves has increased, and plans for networks of transportation corridors
throughout the area have been made., The exploitation of tremendous
potential gas and oll reserves in National Petroleum Reserve—-Alaska
(NPR-A) would take place in the largest undeveloped area remaining on

the North Slope. This is an area where loss of habitat or development-
caused disruption of population dynamics could have undesirable conse-
quences for grizzly bear survival or population maintenance,

Before the potential impact of increased resource development on
grizzly bears in northwestern Alaska can be evaluated, it is necessary
to determine basic biological information including sex and age structure,
reproductive biology, movement patterns, home range size and population
boundaries. Several studies have been conducted on the Nerth Slope.

R, L. Rausch (1969 and pers. comm.)} studied some aspects of the sex and
age structure of grizzly bears killed near Anaktuvuk Pass. Tentative
estimates of abundance and productivity, instances of movement, and
evaluation of survey techniques for grizzly bears were reported by Crook
(1971, 1972) for the central North Slope. In 1973, studies were initiated
to determine potential impact of development on the ecoleogy of eastern
North Slope grizzly bear populations (Quimby 1974, Quimby and Snarski
1974, Reynolds 1974, Reynolds 1976, Reynolds et al. 1976). In. these
studles the grlzzly bear population den31ty was found to be low (1
bear/140-260 km? or 1 bear/360-675 mi ) home range size large, and
reproductive potential low, It was not known whether these population
parameters are reglon-wide or indicative only of the area studied.
Regardless of the applicability, populations in the Arctic are more
susceptible to impact from outside sources, including resource develop-
ment, and, if adverse impact is to be avoided, a knowledge of grizzly
bear habitat requirements and population dynamics is imperative,

In 1976 the U.S. Congress mandated an evaluation of oil and mineral
potential on NPR-A in northwestern Alaska; studies to determine the
impact of exploration and development on fish and wildlife species were
funded at the same time. During 1977 and 1978 this study of grizzly
bear ecology was funded as one of the envirommental impact studies
assoclated with the NPR-A exploration program {(Reynolds 1978). Although
the studies conducted during 1977-1978 resulted in gathering baseline
data, an understanding of some aspects of the biclogy of grizzly bears
requires continuity of research effort.. The present investigations are
designed to provide that continuity and to improve the precision of
baseline data.

OBJECTIVES

To determine the structure, size, status, and reproductive biology
of a grizzly bear population on the northern slope of the western Brooks
Range, and to evaluate how potential impacts of energy resource development
upon the grizzly bear population can be avoided or minimized.
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To determine home range selection, movement patterns, distribution,
denning characteristics, and habitat utilization of grizzly bear populations
in the western Brocks Range.

PROCEDURES

During May-October 1977 and 1978,2and May—Jd%y 1979, intensive
studies were carried out in a 5,200 km~ (2,000 mi®) area in the mountains
and foothills of the western Brooks Range. The boundaries of the study
area were roughly: Archimedes Ridge (69°10'N latitude) on the north,
the Kokolik River on the west, the crest of the Brooks Range on the
south, and a line running from Thunder Mountain to the Utukok River
(160°15'W longitude) on the east,

Field work was carried out from a tent camp at Driftwood Creek
airstrip on the Utukok River (68°55'N latitude, 152°05'W longitude) from
1 May to 2 November 1977, from 12 May to 16 October 1978, and from 4 May
to 26 October 1979.

Bears were captured with the use of a Bell 206B helicopter from
22 May to 7 July and 8 to 10 August 1977, from 7 June to 3 July 1978,
and from 26 June to 1 July and 13 to 18 September, 1979. During the
period that bears were captured, a Piper PA-18-150 (Super Cub) aircraft
was used to locate grizzlies and to direct the helicopter with the
immobilization crew to the site. 1In addition, the Super Cub was used to
conduct surveys or make ohservations and to locate bears fitted with
radio transmitters.

Capture procedures followed standard helicopter immobilization
techniques used on grizzly bears in the eastern Brooks Range (Reynolds
1974, 1976). Bears were immobilized with Sernylan (phencyclidine hydro-
chloride, Bio-Ceutic Laboratories, St. Joseph, M0O) and acepromazine
maleate (Ayerst Labs, New York, NY) injected into the rump using Cap-
Chur equipment (Palmer Chemical and Equipment Co., Douglasville, GA).
All animals were measured, weighed (Appendix 1), tattooed for permanent
identification, ear-tagged, and marked with individually coded visual
{dentification collars or ear flags as described by Reynolds (1974)
(Appendix II). 1In addition, 34 bears were fitted with collars contain-
ing radio transmitters; collars of 5 bears ingtrumented in 1977 and 1978
were replaced in 1978 and 1979, respectively. '

A first premolar tooth was extracted for determination of age based
on cementum layering (Mundy and Fuller 1964, Stoneburg and Jonkel 1966,
Craighead et al. 1970). The techniques used to sectiom, stain, and
mount teeth for age determination were described by Glenn {1972).

Whole blood was collected from femoral -arteries using donor tubes
and 150-cc vacuum plasma collection units (Travenol Laboratories, Forest
Grove, IL) or 1l0-cc Vacutainers (Bection-Dickinson, Rutherford, NJ).
Blood was centrifuged at the field station and sera were frozen for
determination of the presence of Brucella antibodies, and for blood
chemistry studies being conducted by Dr. M. Philo, University of Alaska,
Naval Arctic Research Laboratory.




Fecal samples were collected to aid in determining seasonal food
habits and are being analyzed in detail as part of a Masters of Science
thesis,

1

Information on breeding blology was obtained by: 1) recording data
on the size, coloration, and lactating condition of the mammae, condition
of the vulva, baculum size, and position of the testes; 2) observing
male-female pairing; and 3) recording the number of cubs and age structure
of all family groups.

In 1978 the direct count method (Pearson 1976, Reynolds 1976, 1978)
was used to determine the grizzly bear population size on the intensive
study area. Densitles found on the study area in conjunction with those
found elsewhere on the North Slope (Crook 1971, Quimby 1974, Reynolds
1974, Curatolo and Moore 1975, Reynolds 1976) and in northern Canada
(Pearson 1976) were used to extrapolate demnsities in NPR-A and arrive at
a population estimate. Several other methods were considered but rejected
because of erratic or less accurate results. The differential efficiency
method (Caughley and Goddard 1972} for determining population size was
used for grizzly bear populations din the eastern Brogks Range with no
success. (Reynolds 1976). Inadequate funding and logistical constraints
precluded use of the Lincoln Index (Overton and Davis <n Giles 1969}.

The feasibility of using random transect lines 2,250 km (1,400 mi) in
total length in conjunction with intensively surveyed 2,296 km™ (886 mi )
quadrats was tested during caribou (Rangifer turandus) survey flights,
but the number of bears seen during these surveys was too low to be
representative of the areas. Crook (1972) tested a survey technique
along river valleys of the central North Slope and found that the results
were too erratic to be statistically meaningful. Until a more accurate
survey or census method is devised and tested, extrapolations based on
bear densities found in areas and habitats of intensive. study will give
the best population estimate.

- E3

Movements and home range size were determined from resightings of
marked grizzlies during aerial surveys, and from frequently relocating
34 animals fitted with radio transmitters (Telonics, Inc., Mesa, AZ).
Radio—collared bears were relocated using a Super Cub aircraft equipped
with a radio receiver—-scanner and four-element, high-gain Yagi antennas
mounted to the wing struts. Transmitter signals were: received at
distances up to 48 km (30 mi) under optimum conditions when the aircraft
was at 1,500 m (5,000 ft) above ground level (AGL); more often, especially
‘in mountainous terrain, flight levebiwas 300 m (1,000 ft) AGL and signals
were received from 5-13 km (8-20 mi) distance.

Radio-relocations were plotted on 1:250,000 .scale topographic maps
and relevant information was recorded. When possible, locations were
determined visually every 4 or 5 days in 1977 and every 7 days in 1978
and 1979; however, other commitments or long periods of inclement weather
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gsometimes increased intervals between sightings. When radio-collared
bears were not visually located during flights because of adverse weather
conditions, cover, or terrain, "fixes" were determined by triangulation
or by abrupt changes in radio signal strength.

Home ranges were determined using two methods for comparative
purposes: the modified "exclusive boundary strip" (Stickel 1954, Berns
and Hensel 1972, Curatolo and Moore 1975, Reynolds 1976) and the "minimum
home range polygon" (Craighead and Craighead 1972; Pearson 1975, 1976;
Craighead 1976). In the modified exclusive boundary strip method, the
mapped locationg were overlaid by grid squares 4.83 km (3.0 mi) on a
side or 23.3 km“ (9.0 mi“) in area, dimensions based on daily movements
by bears. All grids including observation sites were connected by the
shortest distance to other grids containing locatiomns (Fig. 1); this was
done because no observations were made during travel by a bear between
location sites. In the minimum home irange polygon methed, the outermost
observation sites plotted on maps for each individual bear were conmected
to form a convex polygon and the home range size was determined by
measuring the enclosed area with a compensating polar planimeter (Figs.
2, 3, 4, and 5).

FINDINGS AND DISCUSSION

Because of the difficulties in capturing a large enough proportion
of a grizzly bear population to accurately describe the dynamics and
reproductive bilology of that population, findings presented here should
be viewed as preliminary and contingent upon collection of additional
data. Also, parameters describing productivity, especially reproductive
interval and survival of young, must be recorded during move than 3
years in order to be accurate. Although this research was conducted
during 1977, 1978, and 1979, data collection effort was not as intense
in 1979 as in 1977 and 1978. Therefore, in discussions of some aspects
of population characteristics, particularly sex and age composition, the
data presented characterize the situation as it occurred in 1978, even
so, observations made in 1979 are included wherever possible,

Population Size

Eighty-eight bears were captured and marked in the area of inten-
give study; an additional 62 unmarked, but identifiable,individuals were
observed in the study area. Also, to account for those bears which did
not stay in the study area throughout the year, the proportion of the
home range of each bear outside the study area was estimated; the sum of
these fractional home ranges (9.45) was subtracted from the study area
population. Also, at least 21 mortalities occurred during 1977-1979,
leaving a minimum of 119 grizzlies in the study area.

The unmarked identifiable bears included 23 offspring of marked
females, 9 unmarked females with 19 young, 1 unmarked female with 2
marked young, and 10 single individuals. All sightings of these ummarked
bears were recorded throughout the summer; unmarked females with young
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Fig. 1. Observed movement and home range size of grizzly bear No. 1097
in 1977, using the modified exclusive boundary strip method.




Fig. 2. Observed movement and home range size of grizzly bear No. 1097
in 1977, using the minimum home range method,

(broken spacing denotes boundary of minimum home range)




e T R e
‘ 100072

R

N
Y
S

|

s

Fig., 3. Observed movement and home range size of grizzly bear No. 1097
in 1978, using the minimum home range polygon method.

(dotted lines denote boundary of home range)
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Fig. 4. Observed movement and home range size of grizzly bear No., 1097
in 1979, using the minimum home range polygon method.
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(dashed lines denote boundary of home range)
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could be identified with more precision than single bears since those

bears were encountered in family groups of varying size, age and coloration
of individuals within the groups, and their home ranges were generally
smaller than those of single bears. It was more difficult to differentiate
between individual solitary bears because of growth and pelage changes
during the summer., However, a good minimum estimate of the number of
solitary bears was obtained from observations of bears of the same size
and coloration which were found repeatedly in the same vicinity, and

from separate sightings of bears with similar descriptions which were

seen within short periods of time or in widely separated locations. The
accuracy of these techniques was i{llustrated when almost all bears

captured in 1978 had been previously observed and accounted for in the

1977 estimate. The animals captured in 1978 which were not seen in 1977
were primarily cubs born in 1978, The intensity of effort was reduced

in 1979, resulting in the location of fewer bears, however, the results
indicated the population was essentially unchanged.

2

A density of 1 bear/44 kmz (1L bear/16.9 mi ) was calculated from
thg observed minimum population of- 119 bears in the 5,200 km? (2,000
mi“) .area. Because of the lack of escape cover and extensive aerial
surveys conducted for 2 years in the study area, it was felt that at
least 95 percent of. all bears in the study area were located. There-
fore, an estimated adjusted population mean of 125 bears inhab%ted the
area during the period 1977-1979, or a density of 1 bear/42 km~ (1
bear/16.1 miz).

The best method for determining grizzly bear density or population
size in Arctic regions has been a direct count in conjunction with an
intensive individual marking program over a period of years {Reynolds
1974, 1976; Pearson 1975, 1976). Other means of estimating the grizzly
bear population in areas not under intensive study have not been success-
ful in the past because of grizzlies' low density, sparse distribution,
and solitary habits (see Procedures section). However, even though the
direct count methed was felt to give accurate results, its use is. limited
to areas of intensive study and requires at least 2 years of data.
Because studies of this intensity are not practical over large areas,
the technique of assigning densities based on those found in habitat
types in smaller areas of intensive study and extrapolating these figures
over wide areas was applied to project the population size in NPR-A.
Although these extrapolations were designed to answer impact-related
questions for NPR-A studies, the principle involved can be applied in
other portions of the state and uséed as an aid in determining management
strategies.

Using this technique, an estimate of 420 grizzly bears was derived
for NPR~A. This population size was calculated by estimating bear densities
in the following strata: 1) the coastal plain (sea level to 1,000 ft
mean elevation); 2) the low foothills (1,000-2,000 ft); 3) the high
foothills (2,000-3,000 ft mean elevation); and 4) the mountains (elevations
over 3,000 ft) and extrapolating these density estimates to total populations
for the areas contained in each elevational category (stratum) .,
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The estimated densities 05 bears in these strata are! coastal
plain - 1 bear/780 kmZ (300 mi”); low foothills - 1 bear/90 km” (35
ml ), rangg - 1/50-1/130 km? (20-50 m12), h&gh foothills -~ 1 bear/130

(50 mi“)s and mountains - 1 bear/260 km“ (100 miz). These estimates
are based on densities determined in the study area in southwestern NPR-
A, those from the central Brooks Range (Crook 1971), and from the eastern
Brooks Range (Curatolo and Moore 1975, Reynolds 1976). Although future
research may result in more precilse density estimates for these areas,
the present estimates of numbers for 1979 have a sound basis and should
be adequate for present management concerns,

By comparison, the grizzly bear population studied in the mountains
and foothills of the eastern Brooks Range 500 km {310 ml) to the east of
the study area had a density of 1 bear/148 km? (57 mi?) {Curatolo and
Moore 1975, Reynolds 1976)., Possible explanations for these differences
areé discussed in the following sections.

Sex and Age Composition

Thirty-eight males (43.27) and 50 females (56.8%) were captured
during this study. These figures, however, probably do not reflect the
true sex ratio of the population sinee 10 identifiable ummarked females
with young, 3 adult males, 2 adult females, and 6 single bears of unknown
sex were not included in these data. If those unmarked bears of identi-
fiable sex over the age of yearlings are included with marked bears, 41
(39.8%) were males and 62 (60.2%) were females. OF 32 cubs and yearlings
observed in the study area in 1978, only 12 were marked and their sex
ratio was equal. This situation is similar to that found in Wyoming
(Craighead et al. 1974) and may be explained by the fact that males,
especially young individuals, range more widely than females and are
more prone to various mortality factors. Hunting pressure in the area
is very low and most mortality is due teo natural factors.

The sex and age distribution of marked and unmarked bears in the
study area in 1978 is presented in Table 1. Sex of marked hears was
recorded after direct observation. To facilitate analysis, all bears
were assigned the ages .they would have reached in 1978, regardless of
their year of capture. Similar data were collected in 1979 but, since
the research effort was not as intense, information concerning the
composition and survival of each age cohort was not as accurate as in
1978, One difference observed in 1979 which did not occur in 1977 or
1978 was that, although a minimum 15 ‘cubs were produced, by mid-July
only six were still alive, This observed survival represents a much
lower cub cohort size than was recorded for the previous 2 years.
Whether this difference represents a recurring situation is unclear, but
without the greater production and survival of cubs which occurred in
1977 and 1978 the population could not be maintained at its present
gize. The age distribution indicates that there are more females than
males in the adult cohorts and that these females appear to have a
longer life expectancy. .

Table 2 shows a comparison of age distribution in the study area
with populations in the eastern Brooks Range (Reynolds 1976) and Yellowstone

12




Table 1. Age and sex structure of the grizzly bear population in the
study area in the western Brooks Range, 1978.

Age by : Unmarked, Total Known
Cementum Males Temales Sex Unknown in Age Class®

0.5 3 1 ¢ 15 ¢ 19 ..,
1.5 3 5 6 i 14

2.5 6~ 7 5 4 18 T

3.5 2 3 y) Y A

4.5 1 \° 2 1= 3 47

5.5 5 2. 7

6.5 A 1, 5

7.5 o ¢ 4 &4 4

8.5 3 3 6

9.5 2 4 6

10.5 1 1 )

11.5 1 1 2

12.5 0 3 3

13.5 0 0 0

14.5 2 1 3

15.5 0 3 3

16.5 0 0 0

17.5 2 1 3

18.5 1 1 2 41

19.5 0 1 1

20.5 2 1 33

21.5 0 0 0

22.5 0 1 1

23.5 0 0 A (
24.5 0 1 1 é;
25.5 0 i 1 %3 -
26.5 0 0 0 ¥ - TG
27.5 0 Lo \ 1 e 723

_—

% Ages were either assigned after observation of individuals as cubs,
yearlings or 2-year-olds when they were accompanied by adult females or
established from premolar tooth cementum annuli. In addition, the sexes
and ages of 19 unmarked bears were estimated. Based on size, pairing
during the breeding season oOT accompaniment by offspring, the sex and age
of unmarked bears on this study area were as follows: 2 of unknown sex
were 2.5-3.5 years of age, 4 from 4.5-6.5 years of age, and 10 females
and 3 males were estimated older than 6.5 years of age.

YA
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SUMMARY

Grizzly bear use of caribou as carrion and prey was investigated in
the viecinity of the caribou calving grounds of the Western Arctic Herd.
Caribou aggregations were available to grizzlies during spring migration,
calving, post-calving migration, and post—calving shift; most of the
grizzly bear predation and scavenging in 1979 occurred during post-
calving migration. The availability of caribou to grizzlies was dependent
on caribou moving into the home ranges of the bears; no bears were
observed leaving home ranges to reach caribou aggregations. The proportions
of caribou which were killed by bears and those which were scavenged
were not determined. Although most caribou killed by bears were calves,
adults were also preyed upon. OGrizzlies of all sex and age classes fed
on caribou, but adult males were probably the most successful in killing
or scavenging caribou or at least in gaining possession of carcasses
which other bears killed or scavenged. Although the specific effects of
availability of caribou on individual bears were not determined, the
fact that the grizzly bear population in this area has a higher density
and productive potential than other North Slope grizzly populations was
ascribed to the availability of caribou as a food source.
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BACKGROUND

Grizzly bears (Ursus arctos) and ungulates have long coexisted
throughout North America, Although grizzlies feed primarily on vegetation,
these bears also consume a wide variety of animal matter, ineluding
ungulates as carrion and prey. In the past even though it was generally
acknowledged that grizzlies could cause serious losses of domestic
livestock, the effects of grizzly bear predation on wild animals including
moose (4Alces glees) and caribou (Rangifer tarandus) populations in
Alaska were felt to be negligible (Lent 1964, Skoog 1968, Franzmann and
Schwartz 1979). Recently, however, there has been growing evidence that
predation by both black bears (Ursus americanus) and grizzlies was
reaponsible for depressing survival rates of moose calves in some areas
of Alaska (Ballard et al, 1979, Franzman and Schwartz 1979). Observations
of grizzlies killing caribou have been made {Lent 1964, Skoog 1968,
Reynolds 1978), but the effects of grizzly bear predation on caribou
populations have not been investigated.

In 1970 the Western Arctic Herd (WAH) included at least 242,000
caribou and was the largest caribou population in Alaska (Hemming 1971).
By 1975 this herd had declined to a minimum of 100,000 animals; by 1976
it had declined further to a minimum of 64,000 (Davis 1978, Davis and
Valkenburg 1978). The major causes of this decline were overharvest by
hunters, including losses due to wounding and waste, and predation,
primarily by wolves (Canis lupus), Beginning in 1977 the WAH began to
recover and by 1979 it numbered about 113,000 (J. Davis, pers. comm. } .
This increase was probably due in part to a decreased kill by hunters,
which was brought about by regulatory changes, and to the wintering of a
large proportion of the herd on the northern coastal plain where wolf
density, and thus predation, was very low.

This precipitous decline and partial recovery of the WAH emphasized
the need for additional insight into the population dynamics of caribou,
particularly those concerning rates and causes of natural mortality.

Davis and Valkenburg (1979) began to study natural mortality of caribou
in 1979; their investigations focused on mortality of young age and
adult animals during periods other than calving and post-calving migration.




Numerically, most mortality in caribou herds occurs to calves
within the first 8 weeks after birth. The factors responsible for
neonatal mortality in this herd are not fully understood. However,
causes of neonatal mortality in a Canadian caribou population, listed in
decreasing order of importance, were: predation (by wolves), abandon-
ment by maternal cows, stillbirths, physiological or pathological
disorders (nonspecific), pneumonia, malnutrition, and injuries (Miller
and Broughton 1974). These causes of mortality are very likely similar
to those responsible for calf losses in the WAH except that wolves are
responsible for very little neonatal mortality. In the WAH, during
calving, caribou are largely unavailable to wolves but are available to
grizzly bears and small predators including golden eagles (Aquila
chrysaetos), red foxes (Vulpes fulva), Arctic foxes (Alopex lagopus),
and wolverines (Gulo gulo).

Grizzly bears are the 'largest and probably the most successful
predator of calves on the WAH ecalving grounds and along the post-calving
migration route. Grizzly densities are generally ﬁparse on the north
slope of the Brooks Range, averaging 1 bear/260 km”. However, the
density of bears in the wvicinity of the WAH ¢alving grounds in the
Utukok/Kokolik River uplands is 1 bear/44 km“ (Reynolds 1978).  Not only
are grizzlies more dense in this area, but they are more productive than
grizzlies studled in the eastern North Slope as well (Reynolds 1976,
1978): females breed successfully at a younger mean age, 8.4 vs. 10.1
years; mean litter size is larger, 2.0 vs. 1.8; and reproductive interval
is shorter, 4.0 vs. 4.2 years. The fact that grizzlies are more numerous
and more productive in the vicinity of the WAH calving grounds is probably
due to the availability of caribou as prey and carrion for grizzly bears
{Reynolds 1977). ‘

Lent (1964) observed grizzlies killing calves In this area but
estimated that the effect of grizzly-caused mortality on the WAH caribou
population was negligible., However, even though predation was a negligible
mortality factor when the herd size was large, it is much more likely to
have an effect now that herd numbers have dwindled. The extent of
grizzly bear predation on caribou and the conditions under which this
predation occurs must be known in order to accurately assess the importance
of grizzly bear predation on the growth of the WAH,

Population studles of WAH caribou have been conducted in this area
since the early 1960's and continue to the present time (Lent 1964;
Skoog 1968; Hemming 1971; Davis 1978; Davis and Valkenburg 1978, 1979;
Davis et al. 1979, In Press). There is also a data base for grizzly
bear population biology, food habits, and movement patterns (Reynolds
1977, 1978, this volume)., 'A large percentage of the grizzlies in the
area are individually color-marked or radic-collared, a fact which
greatly facilitates further investigations involving predation behaviox.

OBJECTIVES

To determine the extent of grizzly bear predation on caribou in
the vicinity of the calving grounds of the Western Arctic Herd, characterize




the sex and age classes of grizzly bears which prey on caribou, and
determine the effect of caribou availability as prey and/or carrion on
grizzly bear productivity.

PROCEDURES

The study area included the core caribou calving grounds of the
WAH, the area used in post—calving migration from the calwving grounds
southwest to the Kukpowruk River, and the area scuth of the calving
grounds where Reynolds (1978) studied grizzly bear population biology
and habitat use, The core calving grounds of the WAH may shift from
year to year but is generally centered in the foothills, between the
Utukok and Kokolik Rivers, near Avingak Creek, and northwest of the
confluence of Carbon Creek and the Utukok River (Lent 1964, Davis and
Valkenburg 1978). This area is 150 to 600 m above sea level and consists
of rolling hills and upland meadows. From the calving grounds the study
area extends southward to the Brooks Range, The post—calving migration
route 1s generally southwest from the calving grounds toward Mt. Kelly
and across the Kokolik and Kukpowruk Rivers.

In order to determine the effect of grizzly bear predation on the
WAH, it was necessary to learn the number of calves lost to all causes
of natural mortality as well as the number of calves killed by grizzlies.
The chronology of neonatal mortality was assessed by determining the
number of calves:100 cows at the peak of calving, during the post-
calving migration, during post-calving shift movements, and during fall
migration. The chronology of calving and changes in calficow ratios
were determined by observers from the ground in the core calving area

and from the air in the core and peripheral calving areas. These observations

were to continue until post-calving migration composition counts were
made in conjunction with an aerial photo-direct count-extrapoelation
(APDCE) census (Davis et al. 1979). From observations of the proportion
of cows with calves and cows without calves but with distended udders,
an estimate can be made of: 1) the number of calves produced, 2} the
number of calves surviving until post-calving migration, and 3) the
number of calves which died between birth and post-calving migration.

Grizzly bear predation on calves was to be determined by several
means, some of which were not successfully accomplished. The chronology
of caribou calving and changes in calf numbers were determined by observers
from the ground 1n the core calving area and from the alr in the core
and peripheral calving areas. These observations continued until the
post—calving migration composition counts were made in conjunction with
the APDCE census estimate. From observations of the proportion of cows
with calves and cows with distended udders, an estimate was made of the
number of calves produced, the number surviving until post-calving
migration, and the number which died between birth and post—-calving
migration. An effort was made to determine the cause of death of all
calves found by ground crews.




Two bears which were observed on the calving grounds or killing
caribou were to be fitted with radio transmitter collars and followed by
a ground crew to determine the number and age of caribou which were
killed or which were eaten as carrion. In addition, observers in alrcraft
were to locate all radio-collared bears in the calving grounds twice
daily to determine the number of caribou carcasses which radio-collared
bears of known sex and age consumed. Data obtained from the two bears
followed on the ground were to be utilized as a control to determine the
accuracy of data collected by aircraft observers. The amount of bear
predation on caribou was to be estimated by relating the number of
caribou killed by radio-collared bears to the number killed by all bears
on the calving grounds. The effect of availability of caribou calves,
as prey or carrion, on the productivity of bears was to be determined by
comparing the productivity of females utilizing caribou to that of
females for wh%ch caribou were not available.

The methodology was predicated on plans by the Alaska Department of
Fish and Game (ADF&G) to conduct an APDCE caribou census of the Western
Arctic Herd during summer 1979. This planned census was to enable both
the census project and this project to share in the use of airecraft,
cooperation which would have resulted in a longer period of availability
of helicopter and light plane support. However, due to unexpected
budget shortfalls on a Department-wide level, the APDCE census for the
WAH was not conducted. This not only affected availability of aircraft
but also resulted in a shortage of personnel during critical phases of
the project. In addition, transmitters in almost half of the bear
radio collars in the area falled prematurely, making it more difficult
to locate bears in the vicinity of calving or migrating caribou. The
end result of these complications was that even though data were collected
and techniques evaluated, the study was not carried out as intemsively
as planned. Caribou composition counts and determination of cow:icalf
ratios were accomplished soon after the peak of calving. On the post-
calving migration route, composition counts were made on an opportunistic
basis since the field crew was observing bear/caribou interactions,

FINDINGS AND DISCUSSION

Although grizzlies are distributed throughout the study area,
densities vary greatly from the Brooks Range north to the coastal plain
{(Reynolds 1978). The densities of bears in the mountains (elevation
over 900 m) are approximately 1 grizzly/260 kmz; in the high foothills
(600-900 m), 1/130 kp?; in the low:(300-600 m) foothills and upland
meadows, 1/50-130 km“; and on the coastal plain (0-300 m), 1/780 km?,

The traditional calving grounds of the WAH encompass an extensive
area on the edge of the coastal plain and low foothills, However, most
calving takes place only in a portion of this area during any one year.




So, depending on the specific location of the calving grounds in a
particular year, caribou of the WAH may calve in areas of low grizzly
bear density but could range into areas of moderate or even high bear
density., In late June during the post-calving migration, caribou pass
through the area of highest grizzly bear density in the study area; in
early to mid-July during the post-calving shift they pass through areas
of moderate and high bear density.

Movements of, or habitat use by, large aggregations of caribou in
the study area can be broken down into four categories: spring migration
to the calving grounds, calving, post-calving migration, and post-
calving shift (Lent 1966, Skoog 1968). The direction and use of spring
migration routes may vary depending on the areas used by caribou during
winter. Although it may vary around a central area, the location of the
traditional calving grounds probably does not change, and there is
evidence that 1t has been used at least since the 1830's (Skoog 1968).
The post-calving migration contains the largest aggregations of the WAH
that form during any time of the year; this migration occurs along the
same general route every year from the calving grounds in a southwesterly
direction to the headwaters of the Kukpowruk and Kukpuk Rivers, The
post—calving shift occurs from this area. During recent years most
aggregatlions have turned east along the Brooks Range and northern foothills
through the central and southern portions of the study area; however, in
at least one year they traveled northeast along the Arctic Ocean coast
(Davis and Valkenburg 1978).

The availability of caribou to grizzlies appears to be dependent
more upon caribou calving in or moving through a bear's home range than
on bears moving from home ranges to reach caribou concentrations. O0f 34
bears for which home ranges were determined by radio telemetry, only two
expanded thelr home ranges to reach caribou concentrations and these
expansions were small, Generally, grizzlies did not move from their
established seasonal ranges to reach calving or migrating caribou but
instead moved to those portions of their ranges where caribou were
available. As a result of this pattern, when caribou calve in areas of
low grizzly density where few bears maintain home ranges, the amount of
bear predation and scavenging is minimized. In years when caribou calve
in the southern portions of the calving grounds, or when snow conditions
result in caribou calving before they reach the calving grounds, the
potential for contact with higher densities of grizzlies is increased
and their vulnerability to predation is increased, After caribou leave
the calving grounds in large aggregations they come in contact with
higher densities of grizzly bears as they cross the foothills during
post-calving migration, It is during this time that caribou of the WAH
appear to be the most vulnerable to bear predation., In this early stage
of the post—calving migration a few calves are still being born and cows
which were debilitated by calving are still traveling with the aggregations.
Lone cows or calves separated from and searching for each other probably
have increased vulnerability to predation, And, although not confirmed
by intensive study, it seems reasonable that the majority of cow-calf
separations which occur after leaving the calving grounds would happen
in the first week of post-calving migration.
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During the post—calving shift they cross the study area in an
easterly direction along the southern portion of the study area in the
mountains and high foothills in early to mid-July. By this time, cows
and calves are probably less vulnerable to predation; calves are better
able to keep up with the migrating herd and cows have had a longer
period to recover from any disabilities related to calving.

Although the interrelationships between movement and habitat use by
WAH caribou, and movement and density of grizzly bears in the area have
been established, data regarding the degree of use which grizzlies make
of caribou as scavenged food or prey are incomplete and require further
investigation. Some patterns of predation and scavenging behavior have
emerged, but these should be viewed as tentative and contingent upon
additional data collections.

Grizzlies fed on caribou in all portions of the study area from the
calving grounds to the mountains; caribou were utilized both as carrion
and prey. On the WAH calving grounds Lent (1964) observed grizzlies
killing two calves and feeding on 10 others in the early 1960's, During
the present study and related caribou studies (Reynolds 1978), grizzlies
on the calving grounds were observed killing 1 calf in 1977, 7 calves in
1978, and none in 1979. These differences were due to several factors:
in 1977 no effort was made to document grizzly bear/caribou interactions,
but many caribou calved to the south prior to reaching the calving
grounds; in 1978 calving aggregations used the low foothills where
grizzly bear density was moderate; and in 1979 most calving caribou
stayed north of the Utukok River where grlzzly bear density was very
low.

Along the post-calving migration route grizzlles were observed
killing three calves in 1977; in 1978 no kills were observed but nine
grizzlies were observed on carcasses. In 1979 observers watched grizzlles
kill 3 calves and 1 adult female and feed on an additional 6 calves and
3 adults for which the causes of death were unknown., At least one of
these calves was dead when found by bears, but the majority were probably
killed by grizzlies.

During the post—calving shift and subsequent summer dispersal of
WAH caribou in 1977 no bear/caribou interactions were observed; in 1978
grizzlies were observed feeding on the carcasses of seven yearling or
adult caribou; in 1979 one bear was observed feeding on the carcass of
an adult bull and a female grizzly and her offspring with fresh blood on
their muzzles were seen among migrating caribou.

It appears that individual bears representing all sex and age
classes of the population, prey on or scavenge caribou. During 1978 and
1979, 21 individuals were observed at caribou carcasses: 7 adult males,
2 subadult males, 4 solitary adult females, 4 females with offspring
(each family group was counted as an individual), 2. subadult females,
and 2 of unknown sex and age. Thus the proportion of bears of each sex
and age class seen feeding on caribou carcasses was similar to their
proportion in the population of this area (Reynolds 1978). However,
even though it was established that bears of each sex and age class were




active in predation or scavenging activities, the number of bears in
each sex and age class and the proportion of the total population of
bears regularly utilizing caribou were not determined. Some indications
of these measures were observed in 1978: of 102 sightings of bears from
6 June to 3 July, the period when caribou are most available, a total of
9 observations (9%) were made of bears at caribou carcasses.

Some bears were more successful than others in killing caribou or
locating and maintaining possession of carcasses. Most grizzlies were
not seen on more than one carcass, but a female with yearling offspring
killed four calves in 1977 and a different female with offspring was
observed at two calf carcasses., Another female without offspring was
seen at 3 carcasses in 1978 and an adult male was seen at 2 carcasses in
1978 and 7 in 1979, Although additional observations are needed, these
data indicate that adult males are more successful in killing caribou or
gaining possession of carcasses which other bears have killed or scavenged.
This is a reasonable assumption since adult males are the largest and
most aggressive members of bear populations (Hornocker 1962, Egbert and
Stokes 1976). On the other hand, in 1979 at least one adult male which
had actively sought caribou in 1978 was preoccupied with courtship and
breeding activities when caribou were available during the post-calving
migration and was not observed on any carcasses until the post-calving
shift when caribou again passed through his home range,

The amount of time grizzlies spent at carcasses depended on the
individual bear or family group and the size of the cawvibou. Some
calves which were killed or found dead were consumed within 10 to 30
minutes. 1In 1977 a family group comprised of a female with three yearlings
killed four calves within an hour on the calving grounds (J. Bryant,
pers, comm.). Another female killed a calf shortly after she was darted
from a helicopter, and before she was immobilized, carried the calf 0.8
km and ate almost one-fourth of it, all within a 10-minute period. FEven
though bears were capable of consuming calf carcasses rapidly, some
bears laid down near the remains of calf carcasses (i.e. those portions
which were not consumed--bone, hide, stomach, etc.) for an hour or more.
On the other hand, bears stayed near the carcasses of yearling or adult
caribou for much longer periods of time, often returning to a carcass
after being absent from it for several days.

Grizzlies utilized several techniques to kill caribou., When
caribou were in aggregations and resting or feeding, especially on the
calving grounds, bears were observed '"charging" these groups. The
tnitial reaction of some groups was to run but then females and their
calves which were separated from each other often milled around; during
this confusion bears caught calves. Some bears used a variation of this
method and simply chased moving bands of caribou., Duxing unsuccessful
charges bears would stop following these groups after running about
100 m, but some successful kills took place after chases of 0.5 to
0.8 km. The adult caribou which was observed killed was attacked in
this manner; however, because caribou are usually able to easily oqutrun
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Bear predation study emphasis should be on determining: 1) rates of
predation for sexually mature females, 2) the proportions of the bear
population which are actively involved in predation, 3) the proportions
of caribou killed by bears and scavenged by bears, and 4) extent of
predation during caribou post-calving shift movements.

ACKNOWLEDGMERTS

A number of individuals assisted in data collection and analyses
including John Hechtel, Joe Want, Joe Elliott, Derek Craighead, Patrick
Valkenburg, James Davis, Ron Ball, Roger Smith, and John Bryant.
‘Special thanks are extended to James Rood whose piloting skills, keen
powers of observation, and enthusiasm were responsible for much of the
data collection. 1T thank John Coady and Don McKnight for editing
assistance,

LITERATURE CITED

Ballard, W., A. Franzmann, K., Taylor, T. Spraker, C. Schwartz, and
R. Peterson. 1979. Comparison of techniques utilized to determine
moose calf mortality in Alaska, Proc. 15th North American Moose
Conference and Workshop, Kenai, Alaska. pp. 362-387.

Pavis, J. 1978. History and current status of Alaska caribou herds.
Pages 1-8 in D. Klein and R. White, eds, Parameters of caribou
populations in Alaska, Biol, Pap. Univ, Alaska, Fairbanks, Spec.
Rep. No. 3.

and P. Valkenburg. 1978. Western Arctic caribou studies,
Alaska Dept. Fish and Game, Fed. Aid Wildl. Rest. Proj., W-17-8
and W-17-9, Juneau. 95pp.

and . 1979, Natural mortality of Western
Arctic caribou. Alaska Dept. Fish and Game, Fed. Aid Wildl.
Rest., Proj. W-17-11. Juneau, 38pp. ,

and S. Harbo. 1979. Refinement of the aerial
photo ~direct count-extrapolation caribou census technique, Alaska
Dept. Fish and Game, Fed. Ald Wildl. Rest,, Proj. W-17-11, Juneau.
23pp.

, and H. V. Reynolds. In Press. Populaticn
dynamlcs of Alaska's Western Arctic Caribou Herd. In Proceedings
of the 2nd International Reindeer/Caribou Symposium, Rords,
Norway, 1979,

Egbert, A. and A, Stokes, 1976, The socilal behavier of brown bears
on an Alaskan salmon stream, Pages 41~56 in M. Pelton, J. Lentfer,
and F, Folk, eds, Bears--theilr biology and management. IUCN New
Series 40,




Franzmann, A. and C. Schwartz. 1979. Kenai Peninsula moose calf
mortality study. Alaska Dept. Fish and Game, Fed. Aid Wildl.
Rest., Proj., W-17-10 and We17—ll. Juneau., 18pp.

Hemming, J. 1971L. 'The distribution and movement patterns of caribou
in Alaska. Alaska Dept. Fish and Game, Tech. Bull. 1. 60pp.

Hornocker, M. 1962, Population characteristics and soclal and
reproductive behavior of grizzly bears in Yellowstone National
Park. Unpubl. M.S. thesis, Univ. Montana, Missoula. 94pp.

Lent, P. C. 1964, Calving and related social behavior in the barren-
ground caribou. Ph.D. thesis, Univ. Alberta, Edmonton, Canada.
220pp.

. 1966, The caribou of northwestern Alaska. Pages 481-517
in N, J., Wilimovsky and J. N. Wolfe, eds. Environment of the
Cape Thompson Reégion, Alaska, U.S. Atomic Energy Commission,
Washington, DC. 1250pp.

Miller, F. and E. Broughton. 1974, (Calf mortality on the calving
ground of the Kaminuriak caribou during 1970. Can, Wildl. Serv.
Rep. Ser. No. 26. 26pp.

Reynolds, H. 1976, North Slope grizzly bear studies., Alaska Dept.
Fish and Game, Fed. Aid Wildl. Rest, Rep., Proj. W-17-6 and
W-17-7.  20pp.

. 1977, Structure, status, reproductive biology, movement,
distribution, and habitat utilization of a grizzly bear population
in NPR-A. Report of NPR-A 105c Studies to US Fish and Wildl. Serv.
Mimeo rept., 24pp.

. 1978, Structure, status, reproductive biology, movement,
distribution, and habitat utilization of a grizzly bear population
in NPR-A. Pages 129-183 in P. Lent, ed. Studies of selected
wildlife and fish and their use of habltats on and adjacent to
the National Petroleum Reserve in Alaska 1977-1978. Vol. 2.

Skoog, R. 0. 1968, Ecology of the caribou (Rangifer tavandus granti)
in Alaska. Ph.D. Thesis, Univ., California, Berkeley. 699pp.

PREPARED BY: | APPROVED BY:

Harry V. Reynolds (;?;inabékq,;{ §£Zh%4{ybbﬁwé¥f
Game Biologist TTI irector CUivision of Game

SUBMITTED BY:

John W. Coady %WMQ,W\CW

Regional Research Coordinator Research Chief, Divisdon of Game




could be identified with more precision than single bears since those

bears were encountered in family groups of varying size, age and coloration
of individuals within the groups, and their home ranges were generally
smaller than those of single bears. It was more difficult to differentiate
between individual solitary bears because of growth and pelage changes
during the summer. However, a good minimum estimate of the number of
solitary bears was obtained from observations of bears of the same size

and coloration which were found repeatedly in the same vicinity, and

from separate sightings of bears with similar descriptions which were

seen withln short periods of time or in widely separated locations. The
accuracy of these techniques was illustrated when almost all bears

captured in 1978 had been previously observed and accounted for In the

1977 estimate. The animals captured in 1978 which were not seen in 1977
were primarily cubs born in 1978. The intensity of effort was reduced

in 1979, resulting in the location of fewer bears, however, the results
indicated the population was essentially unchanged.

A density of 1 bear/44 ka (1 bear/16.9 miz) was calculated from
the observed minimum population of 119 bears in the 5,200 km? (2,000
mi“) .area. Because of the lack of escape cover and extensive aerial
surveys conducted for 2 years in the study area, it was felt that at
least 95 percent of all bears in the study area were located. There~
fore, an estimated adjusted population mean of 125 bears inhab%ted the
area during the period 1977-1979, or a density of 1 bear/42 lm~ (1
bear/16.1 mi?). '

The best method for determining grizzly bear density or population
size in Arctic regions has been a direct count in conjunction with an
intensive individual marking program over a period of years (Reynolds
1974, 19763 Pearson 1975, 1976). Other means of estimating the grizzly
bear population in areas not under intensive study have not been success-—
ful in the past because of grizzlies' low density, sparse distributilon,
and solitary habits (see Procedures section). However, even though the
direct count method was felt to give accurate results, its use is limited
to areas of intensive study and requires at least 2 years of data.
Because studies of this intensity are not practical over large areas,
the technique of assigning densities based on those found in habitat
types in smaller areas of intensive study and extrapolating these figures
over wide areas was applied to project the population size in NPR-A.
Although these extrapolations were designed to answer impact-related
questions for NPR-A studies, the principle involved can be applied in
other portions of the state and uséd as an aid in determining management
strategles.

Using this technique, an estimate of 420 grizzly bears was derived
for NPR-A. Thils population size was calculated by estimating bear densities
in the follewing strata: 1) the coastal plain (sea level to 1,000 ft
mean elevation); 2) the low foothills (1,000-2,000 ft); 3) the high
foothills (2,000-3,000 ft mean elevation); and 4) the mountains (elevations
over 3,000 £t) and extrapolating these density estimates to total populations
for the areas contained in each elevational category (stratum).
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The estimated densities of bears in these strata are:! coastal
plain — 1 bear/780 km? (300 mi“); low foothills — 1 bear/90 km” (35
mi’), rangg - 1/50-1/130 km2 (20-50 miz);‘h%gh foothills - 1 bear/130
km? (50 mi“); and mountains - 1 bear/260 km“ (100 miz). These estimates
are based on densities determined in. the study area in southwestern NPR-
A, those from the central Brooks Range (Crook 1971), and from the eastern
Brooks Range (Curatolo and Moore 1975, Reynolds 1976). Although future
research may result in more precise density estimates for these areas,
the present estimates of numbers for 1979 have a sound basis and should
be adequate for present management concerns.

By comparison, the grizzly bear population studied in the mountains
and foothills of the eastern Brooks Range 500 km (310 mi) to the east of
“the study area had a density of 1 bear/148 km% (57 mi%) (Curatole and
Moore 1975, Reynolds 1976). Possible explanations for these differences
areé discussed in the following sections.

Sex and Age Composition

Thirty-eight males (43.2%) and 50 females (56.8%) were captured
during this study. These figures, however, probably do not reflect the
true sex ratio of the population since 10 identifiable unmarked females
with young, 3 adult males, 2 adult females, and 6 single bears of unknown
sex were not included in these data, If those unmarked bears of identi-
fiable sex over the age of yearlings are included with marked bears, 41
(39.8%) were males and 62 (60.2%) were females. Of 32 cubs and yearlings
observed in the study area in 1978, only 12 were marked and their sex
ratio was equal. This situation is similar to that found in Wyoming
(Craighead et al. 1974) and may be explained by the fact that males,
especially young individuals, range more widely than females and are
more prone to various mortality factdrs. Hunting pressure in the area
is very low and most mortality is due to natural factors.

The sex and age distribution of marked and unmarked bears in the
study area in 1978 1s presented in Table 1., Sex of marked bears was
recorded after direct observation. To facilitate analysis, all bears
were assigned the aged they would have reached in 1978, regardless of
their year of capture., Similar data were collected in 1979 but, since
the research effort was not as iIntense, information concerning the
composition and survival of each age cohort was not as accurate as in
1978. One difference observed in 1979 which did not occur in 1977 or
1978 was that, although a minimum 15 cubs were produced, by mid-July
only six were still alive, This observed survival represents a much
lower cub cohort size than was recorded for the previous 2 years, ‘
Whether this difference represents a recurring situation is unclear, but
without the greater production and survival of cubs which occurred in
1977 and 1978 the population could not be maintained at its present
size. The age distribution indicates that there are more females than
males in the adult cohorts and that these females appear to have a
longer life expectancy. .

-Table 2 shows a comparison of age distribution in the study area
with populations in the eastern Brooks Range (Reynolds 1976) and Yellowstone
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- Table 1. Age and sex structure of the grizzly bear population in the
study area in the western Brooks Range, 1978.
Age by Unmarked, Total Known
Cementum Males Females Sex Unknown in Age Class#*

0.5 3 . 1 ¢ 15 ¢ 19 .

1.5 3 5 6 14 "

2.5 6 7 5 18 —

3.5 2 3 2 7

4.5 1 ' 2 1 : 3 27

5.5 5 2. 7

6.5 b 1 . 5

7.5 0 i7 4 < 4

8.5 3 3. 6

9.5 2 4 6
10.5 1 1 2
11.5 1 1 2.

12.5 0 3 3

13.5 0 0 0
14.5 2 1 3

15.5 0 3 3
16.5 0 0 0
17.5 2 1 3
18.5 1 1 2 41

19.5 0 1 1

20.5 2 1 P

21.5 0 0 0

22.5 0 1 1

23.5 0 0 Ao - (
24.5 0 1 1 23
25.5 0 1 1 rz o SF
26.5 0 0 0 & = e
27.5 0 ” 1 s : 1 V16 .

T

% Ages were elther assigned after observation of individuals as cubs,
yearlings ox 2-year-olds when they were accompanied by adult females or
established from premolar tooth cementum annuli, In addition, the sexes
and ages of 19 unmarked bears were estimated. Based on size, pairing
during the breeding season or accompaniment by offspring, the sex and age
of unmarked bears on this study area were as follows: 2 of unknown sex
were 2.5-3.5 years of age, & from 4.5-6.5 years of age, and 10 females

and 3 males were estimated older than 6.5 years of age.
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Table 2. A comparison of age cohorts of grizzlies in three populations.

Percent Percent ‘
: Percent Percent Percent 3 and 4 5-yr-olds Status of
Locaiion Cubs  Yearlings 2-yr-olds yr-olds and Older Population
Yellowstone Park 18.6 13.0 10.2 14.7 43,7 inereasing
(Craighead et al. 1974)
Eastern Brooks Range 7.9 10.9 0.9 5.0 65.3 declining®
(Reynolds 1976)
Western Brooks Range 13.0 10.7 13.7 10.7 51:9 unknown

(1978, present study)
!

% Based on reproduction and age distribution data.
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National Park (Craighead et al., 1974). In the Brooks Range the propor-
tion of cubs is low but survival of the next two successive cohorts
appears to be high. In Yellowstone the population has a high proportion
of cubs and is increasing even though survival of young age cohorts is
low.

Reproductive Biology

To determine the reproductive rates for bears, the following
parameters of reproductive biology must be known: age at first produc-
tion of young, length of productive life of females, length of the
reproductive cycle or reproductive interval and average litter size
(Craighead et al, 1974). In Alaska, the age at sexual maturity for
brown/grizzly bears has ranged from 3.5 to 6.5 years on the Alaska
Peninsula and Kodiak Island (Hensel et al. 1969, Glenn et al. 1976) and
6.5 to 12.5 years in the eastexn Brooks Range (Reynolds 1976). 1In the
Yukon Territory, Pearson (1972) concluded that females are first capable
of conception at 6.5 years in the southwestern portion of the territory
and at 7.5 years in the northern portion. In Yellowstone National Park,
Craighead et al. (1969) reported that females bred at 4.5 to 8.5 years
of age and had their first cubs the following spring. Moreover, they
observed that some 3.5-year—old females copulated but none bore cubs the
following spring.

Although the age at first pregnancy is probably the most accurate
measure of age at sexual maturity, the occurrence of pregnancies is not
easy Lo establish. In wild populations intrauterine mortality orx
mortality in the den prior to spring emergence is difficult to agcertain,
Also, pregnancy does not necessarily follow breeding. Observations of
females in estrous condition at least 2 years prior to their first
successful production of young were recorded in three instances in the
study area and have been recorded in Wyoming (Craighead et al. 1969) and
Alaska (Glenn et al. 1976, Reynolds 1976).

For these reasons, the age at which a female produces her first
litter that survives until after the emergence of the family group from
the den is defined as the beginning point of a female's productive life
or the minimum age at first production of young. The condition, size,
and coloration of mammae are good indicators of past production or non-
production of young (Lentfer et al, 1969, Glenn 1972, Reynolds 19786).
For example, the mammae of a female which has not produced young are
typically 10 mm in length, pinkish-grey in color, are unwrinkled and
show no scarring on the areola. Producing females have mammae which are
usually about 14 mm long, black, and flaccid, often showing gearring
near the areola.

The ninimum age at first production of young for females was estab-
lished at 6.5 years of age in the study area. Nevertheless, at least
one female had not produced young at 9.5 years of age. (She had bred
and become pregnant at age 5.5.) No other females of age 5.5 years were
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determined to have bred. For this reason, the mean age at first production
of young should be used in calculation of reproductive potential rather
than the minimum age. During this study 15 females accompanied by young
were captured (Table 3); 1 female had cubs at 6.5 years, 2 at 8.5 years,
and 12 between 10.5 and 25.5 years. Of the 15 which were not accompanied
by young when captured, six had produced young in the past and nine had
not. If these six females had successfully reared young, weaned them as
2-year-olds and been captured during the same summer in which weaning.
occurred, one female would have first produced young at age 7.5 and the
others -at 11.5 years or oldexr, Of those nine bears whose mammae did not
display evidence of rearing young, four later had their first litters at
ages 6.5, 8.5, 9.5 and 10.5 years; the earliest ages at which the other
nine nonproducing females could have young would be 7.5 (1), 8.5 (3) and
10.5 (1)

Assuming that: 1) all females over age 7.5 years which showed no
previous evidence of rearing young concelved during the year of calcu-
lation; 2) those females which showed previous evidence of having young
were captured during the year in which thedr young were weaned as 2-
year—-olds; and 3) young accompanied by females of ages 8.5.or 9.5 were
the product of their first successful birth, then an average minimum age
of 8.4 years at first succegsful production of cubs can be calculated
from 11 individuals. It should he noted this is a minimum figure since
dggumptions 1) and 2) create'a bias toward a younger age; data
strongly indicate little bilas exists in agsumption 3.

Female grizzly bears in the western Brooks Range are potentially
long-lived. The ages of the six oldest females at the time of capture,
-as established by examination of premolar tooth cementum annuli, were
18.5, 19.5, 21.5, 23.5, 24,5, and 26.5. All of these females were
accompanied by young or were in estrous condition during the study.
Theilr ages and reproductive status during the study were as follows:
four produced cubs at 17.5, 21.5, 21.5 or+22.5, and 25.5; one bred 4t
19.5 and 20.5 years but did not produce young; and one bred at 26.5 but
was not observed the following year. Thus, females may potentially be
reproductively active from age 6.5 to 25.5, a period of 19 years. In
comparison, observations of maximum reproductive age were recorded at
age 25.5 in Yellowstone Park (Craighead et al. 1974), 21.5 years in the
northern Yukon (Pearson 1976), and 22.5 years in the eastern Brooks
Range (Reynolds 1976). ‘

The term, 1ength of the reproductive cycle, or reproductive interval,
as used in the study was the time between breeding and weaning of
offspring, regardless of whether breeding resulted in production of
offspring. For purposes of calculation, initial breeding was assumed to
take place at age 7.5 years, based on the mean age at first production
of young at 8 years of age, Although intervals for individual bears
were established dn some instances, accurate determination of an average
reproductive interval for a species with such.a low reproductive rate as
grizzly bears requires observation of a population over a longer perioed
.of time than was possible in this study. An example of the importance
of gathering long-term data occurred during this study. In midsummer
1977, of 20 marked or identifiable females with offspring, only one
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family group was composed of a sow and 2-year-olds, a fact indicative of
a 3-year reproductive interval (weaning of of fspring as 2-year-olds);
however, during 1978, of six females with yearlings, five accompanied
their 2-year-old offspring through the following summer; thus, these

five females will display a minimum reproductive interval of 4 years. A
similar pattern indicative of a 4-year, or greater, reproductive interval
was observed during 1979, For these reasons, the projected annual
changes in reproductive status of adult females were calculated, based
on actual observations of reproductive histories. The following assumptions
were made: 1) of those which had bred or were capable of breeding, 76
percent conceived and were accompanied by cubs the following summer; 15
percent conceived, produced cubs, lost them through mortality and bred
the following summer; and 9 percent bred, were not accompanied by cubs
the following summer and then bred; 2) of the females with cubs, 95
percent were accompanied by yearlings the following summer, and 5 percent
weaned or lost thelr offspring and then bred; 3) 85 percent of those
with yearlings were accompanied by 2-year—old offspring through the
following summer, and 15 percent weaned them and bred; 4) 90 percent
which kept their young as 2-year-olds weaned them during the following
spring and then bred but 10 percent kept them as 3~year-olds; and 5) all
of those females which did not wean their offgpring as 3-year-olds did

so the following spring.

Using these assumptions, it is possible to generate a mean length
of reproductive interval for the population. Starting with a theoreti-
cal population of 100 adult females for each possible combination of
reproductive situations which could result in a cycle of a given length,
the proportion of those females with a cycle of that length can be
calculated. For example, the number of cycles 4 years in length included
the total of those females which would have: 1) bred but did not produce
cubs and so bred again the first year; bred unsuccessfully again the
second year; bred, then produced cubs and kept them through the third
year; and weaned yearling offspring and bred the fourth vear; 2) bred 2
years until cubs were produced and kept throughout the breeding season,
accompanied through the year as yearlings and then weaned 2-year-old
offspring and bred; and 3) bred and produced cubs the following season
during the first year, kept the offspring through the suwmmer during the
second (yearling) and third (2-year-old) years and then weaned them and
bred when the offspring were 3-year-olds. Using this method, 0.35
individuals would have a reproductive interval of 7 years; 4.65, 6
years; 20.02, 5 years; 58.05, 4 years; 12.60, 3 years; and 7.40, 2 years
for a mean calculated reproductive interval of 4.03 years.

It must be emphasized that without data collected over a longer
period of time, a more accurate expression of the reproductive intervals
is not possible. However, in order to better compare the reproductive
biology of grizzly bears in the western Brooks Range with those in other
regions and to assess their population status, extrapolation of the data
collected is necessary.
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A mean litter size of 2.03 was determined from 67 offspring of 22
marked females and 10 unmarked identifiable females. This included
three marked females each of which had two litters during the study
period, but did not include one female accompanied by young of two
different ages, a situation which presumably was the result of adoption.
Litter size ranged from 1 to 3 per female; at the first observations of
family groups, 23 females were accompanied by 30 cubs, 8 females were
accompanied by 18 yearlings, and 1 female each was accompanied by two 2-
year-olds and two 4-year-olds, respectively., Initial litter size of
females accompanied by yearlings, 2-year-olds, and 3~year-olds may have
been larger due to the increased possibility of mortality. However,
gince litter sgize of females accompanied by yearlings was greater than
those with cubs, all litters were combined in litter size calculations.

The mean litter size of 2,03 found in the western Brooks Range was
larger than those found in other studies in northern and Interior
Alaska or the Yukon Territory. In those areas, litter size ranged from
1.60 to 1.83 (Reynolds 1974, 1976; Curatolo and Moore 1975; Pearson
.1975, 1976; Dean 1976). In coastal Alagka, litter sizes ranged from
2,36 to 2.50 (Troyer and Hensel 1964; Glenn et al. 1976). These variations
are probably reflections of the availability and nutritional quality of
food which grizzlies may secure in the different regions.

The reproductive rate of a population is a measure of the potential
of a population for growth and is expressed as the number of cubs
produced per adult female per year (Craighead et al. 1976). Reproductive
rate may also be expressed as the potential production of cubs during
the reproductive life of an adult female. Table 4 compares the repro-
ductive rates and potential production of cubs for four populations of
brown or grizzly bears. The grizzly bear populatlon in the western
Brooks Range had a higher reproductive rate than the declining popula-
tion in the eastern Brooks Range but not as high as populatioms in
Yellowstone Park or the Alaska Peninsula. Potential production of cubs
during the lifetime of an adult female was similar in the western Brooks
‘Range and the Alaska Peninsula, primarily reflecting longer reproductive
longevity of bears in northern Alaska. This difference may be due to a
high level of hunting pressure on the peninsula which results in lower
chances of survival to maximum potential age. ’

Mortality

Twenty—one mortalities wére recorded in the study area, including
11 cubs, 2 cubs or yearlings, 7, 1- to 3-year-olds, and 1 adult. Three
mortalities occurred between one summer and the next so it could not be
determined if two young died as cubs of yearlings or if another was a
yearling or 2-year—old. Mortality in bear populations usually results
from a number of factors including inter— and intraspecific contacts,
disease, accldents, and those which were human-induced. The causes of
most mortality in this study could not be identified conclusively. One
yearling, No. 1107, was very small (3 kg or 6.5 1b.) when captured as a
cub, but survived through the winter and died in late May 1978, possibly
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killed by its siblings. A wolf {(Comnis Iupus) was seen harassing an
unmarked female with three cubs near Iligluruk Creek (D. James, pers.
comm.); a female of the same description with only two cubs was later
seen in the same vicinity, and it was assumed that the initial encounter
may have resulted in the death of one of the cubs. Two-year-old male
No. 1162 died approximately 10 days after he was captured; his death may
have been study-related but evidence was not conclusive.

Adult males probably caused most of the mortality observed in this
study. A single large adult male, No. 1099, killed at least two other
bears: No. 1101, a 2-year-old male, and an unmarked cub of female
No. 1104. 1In addition, there is some evidence that he may have killed
adult female No. 1106 and her two 2-year-old offspring, Nos. 1108 and
1109. On 4 May 1979, the freshly killed carcass of No. 1106 was located
1 mile northwest of her den site, The cause of death was wounds received
on about 3 May 1979 in the mid-back and chest from a much larger, presumably
male, grizzly; search of the area for her two offspring, Nos, 1108 and
1109 was unsuccessful then and during the summer, so they were presumed
killed as well. The site of the death of No, 1106 was close to the
direct path between the winter den of No. 1099 (29 mi SE) and his location
(5 mi N) on 4 May 1979, the day after No, 1106 was killed. Moreover,

No. 1099 was the only largeyadult male which included the kill site.
within his home range at that season of the year.

No other direct evidence of adult male-caused mortality was recorded
but another large male, No. 1082, was observed confronting, or stalking,
female No. 1038 and her three offspring near the Kokolik River. This
confrontation lasted more than 30 minutes, with the male actively pursuing
the female which snarled as she retreated. Intraspecific mortality
caused by adult males has been documented in the past in Alaska (Troyer
and Hensel 1962; Reynolds 1974, 1976; Glenn et al. 1976) and in Canada
(Mundy and Flook 1973 Pearson 1975, 1976).

Thirteen mortalities were not directly observed but were recorded
after offspring which had been observed in a family group were not
subsequently observed. In 1979 these included nine cubs, which comprised
the entire litters of five females. Their disappearances occurred
between early May and late June when cubs were smallest and least able
to escape; of the five females which lost their litters, three were seen
during the breeding season (from late May to early June) and were judged
to be in estrous condition.

k

Indirect evidence of mortality is also indicated by numerical
differences between cohorts in the age structure of the population
(Table 1), The lowest apparent survival rate occurs during ages 3.5 and
4.5 years or after weaning occurs, but the sample size is too small to
make a definitive judgment. This is a time when animals are beginning
to seek home ranges of their own without the protective influence of
their mothers. Another explanation. for the low representation of the
1974 and 1975 cohorts, which were the 3.5~ and 4.5-year—-old cohorts of
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the 1978 population, could be that they suffered high mortality rates
after emerging from the maternal den, much the same as the 1979 cohort
did.

Factors Influencing Population Density and Reproductive Biology

Comparison of the grizzly bear population in the eastern Brooks
Range (Reynolds 1974, 1976; Curatolo and Moore 1975) with that in this
study area Indicates that both population density and productivity are
much greater in the western Brooks Range., This may be a localized
phenomenon due to the proximity of the traditional caribou calving
grounds of the Western Arctic caribou herd to the grizzly bear intensive
study area. This proximity in turn increases the avallability of
caribou as a source of carrion and prey which may allow an increase in
the productivity and density of the grizzly bear population.

These caribou may provide a protein source unavailable in the same
quantities to other grizzly bear populations whosge range does not overlap
caribou calving grounds. Caribou may be a particularly important segment
of the grizzly bears' diet because they are available during a time when
those portions of vegetation upon which bears feed are of poor nutritive
quality} overwintering roots, tubers, and bulbs begin to mobilize their
nutrient supply into flower and leaf production during early summer, and
most above-ground vegetation favored by bears is just beginning to grow
(J.- Bryant, pers. comm.}. Caribou are available to bears as an abundant
gsource of protein at a time when energy demands by bears are also high
because of activity and movement associated with breeding. Because
grizzly bear population size and reproductive capacity are probably
closely related to food availability, relatively high density and
reproductive capacity of bears in an area of high protein availability
would be expected,

Although this population appears to be relatively dense and pro-
ductive for an Arctic population, the apparent low rates of survival for
some cohorts may serve as a dampening factor ¢n. population growth. It
igs unlikely that further improvements in length of reproductive cycle,
length of reproductive life, or litter size would occur even if food
supply were to increase. However, changes in the present rates
of survival would in turn affect population maintenance or growth., The
two critical periods of survival are during the first month after cubs
leave the maternal winter den and for the first 1-2 years following
weaning. )

Movement and Home Range

- During the study period, movements and/or home range size were
determined from 1,044 sightings of 83 of the 88 bears which had been
immobilized and fitted with visual markers or radio collars; five bears
were not seen after tagging., The majority of the resightings were of
radio~collared bears, but some extreme movements were determined by
resighting marked bears. The maximum distance traveled by bears of
different sex and age categories was as follows: adult males, 163 km
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(101 mi); subadult maleé, 77 km (48 mi); breeding females, 55 km (34
mi); females with young, 38 km (24 mi); and subadult females, 18 km (11
mi).

Although grizzlies may move long distances during short periods of
time, the average daily movements observed were relatively small. The
extent of average daily movement for bears, in.order of decreasing
distance, was: breeding males, breeding females, females with offspring,
and subadult males or females {(Table 5). The magnitude of subadult
individual movements was probably underestimated because the radio-
collared individuals did not travel widely; other data indicate some
subadult individuals, especially males, travel extensively prior to
establishing a center of activity.

Because bears often spend several days in one area, travel to
another area of use, and then return to the area previously used, the
magnltude of mean dally movement was related teo length of time between
sightings. Of 97 instances in which observations were separated from
previous ebservations of the same bear by 2 days or less, the average
distance traveled was 5.0 km (3.1 mi); males moved an average of 6.0 km
(3.8 mi) in 44 observations of 6 bears, and females moved an average of
4.0 km (2.5 mi) in 53 observations of 11 bears.

Movement outside the center of activity for individual bears did
not usually cccur, however, such movement during the breeding season or
in search of food or denning sites was recorded. Although it was generally
assumed that bears may move long distances to reach the core caribou
calving area of the Western Arctic Herd, our data did not support this.
It is more probable that bears whose home ranges overlap calving areas
or migratory corridors concentrate their feeding in these areas during
the calving and post-calving migratory perioda. Similar observations
have been reported for grizzly bear/caribou movements in northern Yukon
Territory (Pearson 1976). In 1978 two large adult males were observed
following groups of migrating caribou cows and calves duripng post-
calving migration 19.3 and 22.5 km (12 and 14 mi) west of their 1977
home ranges. However, the extent of range increases for these males was
not significant, especially considering the extent of movement beyond
their 1977 home ranges at other times during 1978,

For comparative purposes, home ranges were calculated by two
methods from 1977-1978 observations; the modified exclusive boundary
strip (Berns and Hensel 1972, Curatolo and Moore 1975, Reynolds 1976)
and the minimum area or minimum home range polygon (Cra;ghead and
Craighead 1972; Pearson 1975, 1976; Craighead 1976). The modified
exclusive boundary strip method is based on the approximate size of
daily movements and use of the method does not include large expanses of
area ifi which no observations or assumed movements would have occurred
(Fig. 1). This method was used In the eastern Brooks Range (Curatolo
and Moore 1975, Reynolds 1976) to delineate the home ranges of bears
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which traveled primarily along river valleys and did not utilize the
expanses of mountainous country which séparated adjacent river valleys.
Home ranges were calculated by this method so ranges of grizzlies in

the present study in the western Brooks Range can be compared with those
in the eastern Brooks Range (Table 6). Using the modified exclusive
boundary strip method, the home ranges of seven breeding male grizzlies
in the western Brooks Range had a mean area of 510 km* (197 mi%®) compared
with a mean home range of 702 km“ (271 mi 2) for five male grizzlies in
the eastern Brooks Range. Sixteen females in the Wﬁstern Brooks Range
had home ranges with a mean arga of 269 km? (104 mi®) compared with the
mean home range area of 230 km~ (89 mi2) for elght females in the
eastern Brooks Range. The larger size of male home ranges in this study
compared with those found in eastern Brooks Range animals may reflect
differences in topography. '

Minimum home range polygons (Craighead and Craighead 1972; Pearson
1975, 1976; Craighead 1976) were calculated for 26 grizzlies during
1977-1979; 7 of these were calculated for 3 years, 12 for 2 years,.and 7
for 1 year (Table 6}.  These home ranges were calculated by plotting
observations of radio-collared bears on mylar overlays of topographic
maps, connecting the peripheral location sites, and calculating the area
enclosed for each year. Fig. 2 illustrates movement of adult female No.
1097 during 1977 from capture to denning and construction of her home
range; Figs. 3 and 4 illustrate movement during 1978 and 1979, respectively,
from emergence from the den in spring to denning the next fall; and Fig.
5 shows the juxtaposition of the three home ranges and construction of a
single home range for the 3-year period,

Because most other studies of grizzly bear movements and home
ranges have utilized the minimum area polygon method to determine home
range size, that method was used in this study for most data analysis.
Home ranges reported here are considerably larger than those calculated
for bears in other areas (Table 7). Differences in home range size
between bears on Alaska's North Slope and other areas of North America
Iikely reflect the relatively low quality and short period of availability
of forage on the north slope of the Brocks Range.

Home ranges for 17 individuals were calculated both in 1977 and
1978; seven of the 17 were determined again in 1979. Although the areas
of greatest use within a home range did not chaunge from year to year,
the areas on the periphery of home ranges were sometimes used exten-
sively in one year and not the next. Because of these changes the size
of home ranges varied from year to yéar and the home ranges calculated
for the entire study period were greater than for any one year. There
was no pattern of general increase or decrease in home range size between
the 3 years.

Table 8 compares the home ranges of bears of different reproductive
status. In general, the reproductive status of bears in order of
decreasing home range size wag: breeding males, breeding females, sub-
adult females, and females with offspring (accurate home range was
calculated for only one subadult male).
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Table 7. A comparison of home ranges for male and female grizzlies in
North America calculated by the minimum area polygon method.

No. in Mean Home Range Size

Area Sex Sample km?  (mi%)
Yellowstone Park males 6 161 (62)
(Craighead 1976) females - 14 73 (28)
Western Montana males 3 513 (198)
(Rockwell et al.) females" 1 104 (140)
Southwestern Yukon malas 5 287 (111)
(Pearson 1975) females 8 86 (33)
Northern Yukon males 9 414 (160)
(Pearson 1976) females 12 73 (28)
Northwestern Alaska males 8 1350 (521)

(this study) - females 18 344 (133)
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After they were Weaned, some young-age grizzlies maintained a home
range within the range they had used when they accompanied their mothers;
others used some portions of their maternal home range but also wandered
outside of it. Siblings Nos. 1087 and 1164, offspring of No. 1086, were
weaned as 3-year—olds and separated from each other but stayed within
the portion of the area which was most heavily used by the family group
during the previous 2 years {(Fig. 6). 1In two other instances, recently
weaned 3-year-olds stayed within the core area of thelr maternal home
ranges during most of the summer but made brief forays to areas beyond
the border of their previously observed home range. This indicates that
dispersal from the home range that young-age bears used when under
maternal care does not occur, in some instances, until the season after
" weaning.

Although grizzly bears may be aggressive toward other bears of the
same sex during the breeding season, they do not maintain defended
territories, and home ranges of bears overlap broadly (Figs. 7, 8, and
9), Factors responsible for size and shape differences in home ranges
are not known, but the bears with the largest home ranges were males
which traveled most widely during June and early July. This is a time
when grizzly bear breeding and caribou calving occur. Bears with the
smallest home ranges were females which spent the season in relatively
steep areas in the Brooks Range foothills.

Habitat Use and Food Habits

Although home ranges of radio-collared bears were located in dif-
ferent sections of the study area, portions of almost every home range
contained all delineated habitat types. In order to analyze habitat use
by bears, Hechtel (Appendix III) devised the following breakdown of
habitat types, based on the relatively simple classification made by
Spetzman (1959) and the comprehensive divisions of Alaskan Arctic tundra
by Murray and Batten (1977):

Fellfield-Barrens Betula tussock

Talus Betula thicket

Dryas -~ dwarf shrub Wet sedge meadow

Dryas — step and stripe String bog

Carer Bigelowii meadow Riparian

Tussock tundra Late snowbank community

Hechtel (Appendix III) followed radio-collared female No. 1086 with

her two offspring during 1977-1979 to determine habitat use by the
family group. His preliminary analy31s of seasonal use patterns of
habitat type was as follows:
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The home range of a famlly group prior to weaning in 1977,
1978, and early spring 1979, and after weaning in 1979.

The family group consisted of female No. 1086 and her two
offspring, female No. 1087 and male No. 1164. Solid lines
indicate home range of family group prior to weaning;
skipped line, 1086 after weaning, including breeding;
dotted line, 1087 after weaning; and dashed line 1164 after

weaning.
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The home ranges of 10 females accompanied by offspring in
the study area.
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Fig. 8. The home ranges of nine females without offspring in the
study area.
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The home ranges of eight males in the study area.

(Note: The largest home ranges are those of adult males;
one 2.5-year-old male maintained a very small home range

during July-August 1978 prior to loss of the radioc collar;
another 3.5-year-old male stayed within the maternal home

range after weaning.) o 35




Season Main Habitat Types Used

Pre-growing through early growing season: Dryas step and styipe;
May through early June Dryas dwarf shrub;
‘ riparian
Growing season: early June through late Wet sedge meadow; late
July snowbank community;
tussocks
Post—-growing season: early August through’ Floodplain; Dryas step
denning in early October and stripe; Dryas dwarf

shrub; Betula tussocks;
string bogs

These observations, although determined for a single family group,
probably are representative of most bears in the study area. In general,
bears observed foraging in the study area used river courses and snow-
free ridges and mountain slopes during spring (May to early June),
vegetation along the small creeks or molst drainages from early June to
late July, and the floodplains of large creeks and rivers as well as dry
ridge areas or mountain slopes with ground squirrel (Spermophilus parryii)
populations from early August until denning in October. 1In addition,
during the breeding season, from late May through mid-July, bears were
observed in all types of terrain, from tussock tundra to talus slopes.

As well as documenting habitat use by No. 1086 and her young,
Hechtel {(Appendix III) also determined theiy seasonal food habits by
direct observation and from analysis of scats. The most important
seasonal foods, based on amount of use, were:

Pre-growing season Growing season Post—-growing season
Hedysarum alpinwn-roots grasses and sedges Hedysarum alpinuwm—roots
Omytropis borealis-voots Boykinia Richardsonii-~  Arctostaphylos rubra-
Arctostaphylos rubra- leaves, stems & flowers berries
overwintered berries Equiseium arvense- Spermophilus parryii
fruiting & vegetative ground squirrels
stems

Although bears primarily consume plant foods, they are opportun-
istic feeders and eat caribou, ground squirrels, marmots (Marmota
caligata), microtine rodents, and birds when available. Caribou may be
an especially important food resourde for bears because they represent a
significantly higher total caloric yield than other foods, even though
caribou are available to any one individual in relatively low numbers.

Denning

Because inclement weather and logistical problems precluded aerial
tracking in October 1979, only one den was located. Therefore, with
minor exceptions, data presented and discussed here represent 1977 and
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1978 only. Forty-five newly excavated den sites were located on the
study area during 1977-1979 (Table 9). Because of fall snow storms and
inclement weather, the exact dates of demning were only determined for a
few grizzlies; more often, dates only could be determined within a 2- to
6-day period. Weather patterns differed during the denning periods in
1977, 1978, and 1979, it is probable that timing and site selection
reflected this difference. During 1977, when bears denned later, snow
blanketed most of the study area in mid-September, and by 1 October snow
cover in most of the area was about 25 cm (10 in). This was followed by
two successive 9-day snow storms accompanied by 80-130 km/hr (50-80
mi/hr) winds beginning the first week in October. Bears began denning
about 2 October and by 23 October all bears were in dens except one
adult male which was seen 200 m (660 ft) from a newly excavated den.

The mean dates of denning in 1977 were from 12 to 18 October.

In 1978 there was only a light cover of snow by late September;
from 28 September to 2 October there was light snowfall accompanied by
winds. Then a storm lasting from 4 to 10 October brought heavier snowfall;
from 11 to 13 October only light snow fell sporadically and the tempera-
ture dropped to -29°C. Bears began denning by 29 September-30ctober; by
13 October 80 percent of the dens located were occupied. By 17 October
‘only .one adult male, No. 1096, had not found a den site and his tracks
in the snow showed where a number of excavations had been attempted.
Bears denned earlier in 1978 than they had in 1977: the mean range of
denning dates in 1977 was from 12 to 18 October, in 1978 from 7 to
9 October.

In 1979 the first heavy snow storm occurred from 14 to 20 September,
followed by unseasonally warm weather which lasted until early October.
Beginning in early October temperatures dropped and sporadic snow storms
continued through the rest of the month. A research crew at the Driftwood
airstrip reported that no bear tracks were observed after 15 October,
and presumably most bears.were in dens by that date.

During 1977 and 1978 females dennéd earlier than males. In 1977
there was no difference in the timing of den construction between solitary
females and those with offspring, but in 1978 solitary females denned an
average of 6 days earlier than females with yearlings.

Like grizzlies in the eastern Brooks Range (Reynolds et al. 1976),
bears in the study area selected, -excavated, and occupled den sites
within a 2~ or 3-day period. On the other hand, grizzlies in Yellowstone
“Park (Craighead and Craighead 1972) constructed dens as much as a month
prior to the time of final entry. This variation in timing of den
construction is probably related to differences in soil characteristics.
The den sites in the study contain soils which are coarse, well drained,
and free of permafrost to a depth of at least 1.5 m. In these types of
soils, excavations will collapse unless the top 10 cm layer of soil is
frozen, a situation which usually occurs after the temperature drops to
about —-10°C for a week or more. Thus, den construction canmot begin
until the top layer of soil freezes, providing structural support. This
principle is also illustrated in the spring when,almost without exception,
dens collapse as soon as the top layer of soil thaws.

37




8L6T 320 0T

(z°¢) 1°¢ 2doTs 23pTx S (006T) 086 S3TIL g UITH 2TBWRS]
: LL6T 390 £2-¢T eapuni SUTTTOX S (009T)06% SqQNo ¢ YITa STemeY 90TT

(€°T) 1°2 8/6T 18=8 0£-8C 2doTs 28pTa  EN .(0o%z)0E!L sTewR3 Burpa=iq
. LI6T AON T-320 €1 odoTs #8pTa  3S (0092) 061 oTBWSI Burpeaiq cOTT

(v°2) 6°¢ 8/6T 200 Z-1 ‘2doTs @28pra N (0002)0T9 aTewms3y Burpeaiq
LLET 320 HT~0T odoTs ®3pT2 WS (00%2)0¢€L STeWRy BUTP®IIq y0TT
LL6T 320 €Z-%1 adoTs 88pTx MS (o0LT) 028 2Tew 3uTpesiq 01T
8L6T 320 6-8 2doTs 23pTa N (00612085 sTewe3 Sunoi Burpesiquou ZOTT

8L6T 320 01~ a2doTs ureiuwnom  EN (00T¥) 0821 -9TewaI Burpeviq

Q.umu.muo.ﬁ a0u 21Ts Ml nUUO .quo._” ﬁm.mu .deo.mvd..m@.mv

LL6T 300 6~ queqIB AT S (00%1)0¢y oTrwey Bunok Juiposiquoun 001T

(#°87) L°GY 86T 3°0 ZTI-% queq ¥29I0 q (0092) 061 aTeW BurpeaIiq
LL6T 390 €7-%T dueq 2210 MSM (009T) 06% aTew 2urpesiq 6601

(T¢) o0°¢ 86T 320 2-T Bipuny Suryfox S (oozT)0LE oTPWR I BUIpedig
LL6T 320 %T1~0T odoTs @8p1a S (0067T) 085 °TeweF 3Jurpsaiq L1601

(€L) L"IT 8Z6T 390 8T aInoge 2doTs 233nq N (00%Z)0¢L oTeW BUIpsIq
LL6T 320 %Z FINTQ ID2ATI  MNM {(000T) 00€ e2Tew Buipeoaiq 960T
(8°T) 6°2 LLBT 390 %T 2doTs 28pTx S (000Z)019 (uop 3IsITI peuopumge) ,
LLBT 390 6-% 2doTs 28pTa  MS (00%ZY0EL qno T YITH STRWR 3 Z60T.

(6°2) L% 8/6T 1°0 OT-% 8doTs UTEIUNOW M (009€)00TT oTew Surpesiq
L16T AON T-220 0T 2doTs urelunom MmN (00Z€) 086 aten 2UTpsSai1q 1601

846T 120 0T-% 2doTs urelunow S (000£) 016 SPIO-I4-7 € YITA STEWRT
LL6T 300 %1-6 2doTs urejunoum N (000€) 016 S8Ta4 ¢ yITM °eWeT 060T

(6°2) L% 6L6T 300 97 xoTad adoTs 231nq S (0022)0L9 oTeWSy IUrpIiq

e°1) 1°T 8L6T 390 01-¢ adoTs =23anqg  M§ (00%2)0E. SPTO—-XL~7 7 UITA STBWRF
LL6T 320 0T-6 adoTs 313nq  MN (oovwz)0es S2TI4 7 UITH STRWRT 980T

(T°6) 9°%T 8L6T 390 Z-T sdols @33nq M§ (0081) 059 | 9TewRy IULPSDIq
LL6T 390 OT-% Mueq Y2210  IN (00TT)YO%E oTewe 3 Burpesiq CR0T

(6°0T) S°/IT 8/6T 390 g-¥% yuaeq Y2910 MSS {000T)00¢ oTem BUTPRRIq
LL6T 390 ¥Z 1937 Jqueq 2310 8 (000T) 00€ oTew 3urpasiq Z80T

Nﬂav | guruuag jo sae(q Treiia], sansodxyg (1w snye3g 2ATIONpoxdey ""ON
ua(J hhm._” i us{J ﬁo..nu.mbmv._”m aeeg
.EOHm muﬂ.mu.mHQ .Gm.n_”

e 6L6T-LL6T ‘23umy syocoig uxelsam dYI UT saeeq L[22TIE g7 IO SOTISTISIOBIARYD BuTuus|g

"6 °Tq9EL

38



38

*POUTWIDISP 10U SIdWIzW
TERPTATPUT O SIOTOD 3nq PRyIeU=) {PI{IBPWIN IO PONIBW JT UMOUNUN=YN( §PONIBWUN=RN :SUOTILUSTSOD Ioog q

‘0861 4aenagag TIIun
pe3ed0T 99 30U TTIA SI9YI0 [§/6T SUTIND POTITIUOD sea ‘9g)T °*ON IO 3IBYl ‘uUsp 2u0 Jo UCTIBOOT 2Yl ATUQ o

8L6T 3120 91 adoTs 23p1a  MS (008T) 05§ 9T3utrs IND
8761 3120 9T-0T 2doTs 28pTa N (00ST)09% QAN
86T 320 9T-0T 2doTs @3pTx AN (008T) 0SS D
8/6T 290 9T adoTs @8pTx 8 (000Z)0T9 SPTO-I4—7 7 UITA oTBwRy qR
8L6T 320 0T ®doTs 23pTa  EN (008T) 0S5 @13uTs qit
86T 320 Z-T - odoTs 28pTx  FS (00ST) 09% QAN
8L6T 320 £1-0T STTTY SurTToal N (006) 01T qANn
8L6T 90 %1 adots 813nq N (0022)0/L9 ST3uTS g
Hw.cru om
8L6T 300 0I~§ 2doTs urejuUnow AN (006€)00ZT UITM STRWDF PTO-I4-7 SHTT
: 8L6T 3°0 TT . adoTs @133nq N (00%2)0¢ 1 SqN0 g7 UITM Sfrme 6STT
(0°0T) 1-91 86T 190 ¢ adoTs urejUNOW  FS (00YE)0%0T SPTO-14-7 7 UITA oemo]
_ : LL6T 390 G~7 adoTs 238pT2  FS§§ (0082) 058 S3TIL ¢ UTTA °Teweg €11
LLIBT 320 %ZT~¢T sdoTs 23pra S (000Z) 019 SqND 7 YITM STRWOI TZTT
(0°22) %S¢ 8L6T 220 T-T - STTTY Surirox N {000EX0T6 - 9IRWS] 3JUTPIlx]
LL6T 390 6~5 adoTs °3pra  gsa (00%2)0€L SPTO-I&~% T UITA 9TeWDF TTTT
8L6T 390 2T adoTs 83pra S (0002) 019 QD ¢ YITA STRWRI OTITT
(Tm) ey 3utnuag Jo 23e( UTe1ia] sansodxy (33w snielg 24aTIONpoadey *ON
usg /761 . usq TOTIBADTH ae=qg
WOXJ DOUBIST(] usq

.@unﬁﬂuﬂov ‘6 2TARY



Bears denned in a variety of terrain rvanging from creek banks at
low elevations to mountain slopes near the crest of the Brooks Range
(Fig. 10). No special denning areas or concentration sites were found,
and dens were distributed throughout the study area, usually well within
the individual bear's home range. However, in 1978 four radio-collared
bears denned from 16.1 km (10.0 mi) to 43.8 km (27.2 mi) outside of
their spring, summer, and fall ranges; in addition, three bears which
had presumably moved from their home ranges to den were.not located
after intensive searches., This type of pattern, in which the den site
is separated from the rest of the home range by a migratory corridor,
has been previously described in Wyoming by Craighead (1976)., In 1977
dens of 17 radio-collared bears were.found within their home ranges, but
the dens of three radio-collared bears were not found after intensive
search and these bears may have left their home ranges to den. Similarly,
in the eastern Brooks Range, Reynolds et al. (1976) found that, although
all radio-collared bears denned within their seasonal home ranges, there
was evidence that a few visual-collared bears left their seasonal home
ranges to den. Co '

Elevations at den sites ranged from 270 to 1,280 m (900 to 4,200
ft). The mean elevation.of male bear den sites was 520 m (1,700 ft) in
1977 and 590 m (1,920 ft) in-1978.  Dens of females were found at a mean
elevation of 710 m (2,330 ft) in 1977, 760 m (2,500 ft) in 1978, and one
at 670 m (2,200 ft) 4in 1979. The mean elevation for all 45 bear dens
located in 1977 and 1978 was 661 m (2,270 ft), compared with a mean
elevation of 975 m (3,200 ft) for grizzly bear dens found in the eastern
Brooks Range (Reynolds et al. 1976). This difference probably reflected
the fact that the eastern Brooks Range study area was located in higher,
more mountainous terrain than' the present study area.

The 45 den sites were located on all exposures, There were differences
between 1977 when 72 percent of dens (13 of 18) had a generally southern
exposure from ESE to WSW and 1978 when 38 percent (10 of 26) faced
generally south. Weather, especially wind direction and snow deposition,
probably was important in den site selection. With no observed exception,
den sites were located in areas of snowdrift deposition. Although the
strong winter winds usually blow from the northeast or the northwest in
the study area, local topography may cause wind eddies that allow snow
deposition facing the general direction of prevalent winds. The selection
of den sites in areas of high snow deposition was especially noticeable
during spring 1978. Even though sndw had melted from most areas in the
study area, sites that bears had chosen for dens during fall 1977 were
still overlaid by snowdrifts, The depth of permafrost which influenced
the exposures chosen by bears in the eastern Brooks Range (Reynolds et
al, 1976) was not important in this area, possibly due to differences in
soll types. Another factor which may be responsible for north- or
south-facing den exposures is that the topographic character of the
foothill area is dominated by a series of east-west running ridges which
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Fig. 10. Active grizzly bear den sites located in the western Brooks
Range study area. (Den sites located in fall 1977 are
designated by solid triangles, in 1978 by solid circles, and
in 1979 by solid squares. Den sites connected by a line

indicate dens used in different years by the same individual
grizzly.) ' _ 41




have north and south exposures, thus, the occurrence of north or south
exposures on the study area is probably highest.

Den sites excavated by individual bears in 1978 were separated by
distances . of 2.1 to 45.7 km (1.3 to 28.4 mi) from those dug by the same
bears in 1977 (Table 9, Fig. 10). There does not appear to be a pattern
of selection for similar types of terrain, exposure, or elevation by
individuals from year to year. For example, in 1977 female No. 1085
denned on a northeast-facing creek bank of 340 m (1,110 ft) elevation,
but in 1978 selected a site 14.6 km (9.1 mi) distant on a 550 m (1,800
ft) southwest-facing butte slope.

Three females abandoned their dens during winter 1977-1978. One of
these, No. 1100, moved within 2 to 6 days after the den was excavated, ’
but the new den site was not: located. The second female, No, 1092, and
her cub moved their demn from the southern edge of their home range
12.4 km (7.7 mi) northwest to the center of their range. When den sites
were checked in March, it was apparent that she had recently emerged
from her relocated den and excavated 5-10 locations on the same hillside.
The third female, No. 1105, had bred the previous summer but did not
produce viable offspring in 1978. Examination of her den site in June
1978 revealed that she had abandoned her den during the winter after the
depth of a snowdrift below the den site had reached 2 m (6.5 ft), had
moved 100 m (330 ft), and then dug through the snowdrift to reach mineral
soil. This den was poorly constructed and consisted only of a shallow
excavation into the soil.

The causes of abandonment of dens were not known. The only poten-
tial source of human disturbance at the den sites was that of aircraft
used in the study, but that was unlikely since by fall 1977 most of the
bears were well habituated to the sound of aireraft.

Impact of Human Disturbance

Although human disturbance assocciated with gas or oil development
may occur throughout the year, disturbance during the winter when
- grizzlies undergo long periods of winter dormancy would likely have the
most setrious effects, During late spring, summer, and early fall, bears
are mobile and can usually escape sources of disturbance, but, during
the period of winter denning, disturbance which was serious enough to
cause bears to leave dens could result in poor physical condition or
death, Also, since female grizzlies give birth in winter dens, disturb-
ance could cause abandonment of dens, resulting in the death of young
exposed to winter temperatures. ’

The sites of winter dens for 16 radio-collared grizzly bears were
located in October 1977. In late February 1978 the Bureau of Land
Management (BLM) provided the Alaska Department of Fish and Game (ADF&G)
with the proposed locatlions of seismiec exploration lines for oil and gas
deposits in NPR-A., Nine of 16 dens which were located by radlo-tracking
were in the vicinity of seismic lines and three were within 1.6 km (1
mi). On-the-ground observations were made cooperatively by BLM and
ADF&G in February and March 1978 to determine the effect of seilsmic




detonations on two of the denning bears closest to seismic lines.

Neither of the bears observed abandoned den sites but radio signal

amplitude from the radio collars was erratic immediately after seismic
explosions, indicating that some movement occurred within the dens (p.
Reynolds, pers. comm,). One of these dens contained a femgle with three
yearlings, all of which survived until emergencé from the den (one died
shortly after emeréence from the den but the death was probably attributable
to other factors). The other den contained an old female which bred in

1977 but did not emerge from the den with cubs in 1978. The latter bear

was especially semsitive to disturbance by aircraft in 1977.

The results of these observations and aerial observations of other
den sites near seismic lines indicate that no bears abandoned dens
because of seismic explosions, however, bears were disturbed enough to
shift their position inside the dens. Although such disturbance would
not be detrimental to the majority of bears, agitation and disturbance
of females with newborn cubs could result in the death of young; the
possibility is not likely, but it could occur, especially with females
which are very sensitive to disturbance, :

The greatest potential human impact on maintenance of grizzly bear
populations is that of wide-scale development and human habitation.
Because grizzlies travel widely and have large home ranges, maintenance
of enclaves of intact habitat is important; these should be at least as
extensive as the 5,200 km? (2,000 miz) study area.

RECOMMENDATIONS

Although this study resulted in determining both baseline infor-
mation important to understanding grizzly bear populations in north-
western Alaska and potential impacts that human disturbance may have on
grizzly populations in the Arctic, additional information is needed. A
technique for comparing the known density of bears in the study area
with densities throughout the Brooks Range should be devised and tested.
Observation of marked bears should be continued to improve the accuracy,
or allow calculation of, longer-term population productivity, survival
rates of young-age and mature grizzlies, and changes in habitat use and
home range size. The effect of grizzly bear predation on Western Arctic
Herd caribou, and the effect of the availability of caribou prey or
carrion on grizzly bear productivity may be important and should be
addressed in further studies.
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Appendix 1.

~Range, 1977-1979.

Capture and marker characteristics of 88 bears in the western Brooks

Bear No.

Cem., Date of

- Drug

Bea
and Sex  Age Capture Wt.{ Location Dosage Ear Tags3 'Markinga
1081 5.5 5/24/77 175 Utukok R. 2.6/8 889/890 P/O
7.5  9/17/79 430 N. Meat Mtn. M/0 17827/17826 P/0O
108 13.5 5/25/77 370 . Kokolik R, 2.0/0 - 892/893 0/G/0 (removed)
6/13/77 365 Kokolik R. 2.3/0 892/893 0948
6/25/77 380 - Kokolik R, 2.7/0 892/893  1077/1127
8/10/77 -—  Kokolik R. 2.7/L 892/893
14.5 6/27/78 425 Kokolik R. 2.8/L 892/893  1580/1570 Bk
1640/1680
15.5 6/28/72 430 Kokolik R, M/O 313/312 :1420/1007
1083M 7.5 5/25/77 265 Utukok R. 2.0/0 894/895  plaque
6/2/77 -~ Utukok R. 2.6/L 894/895 0998 Bk
8.5 7/2/718 360  Utukok R.. 2.7/0 894/895 0998 Bk
9.5 6/30/79 355 Utokok R, 3.4/1 894 /- 1023
1084M 7.5 5/26/77 220 Utukok R. M/L 897/896 P/P
_ 6/2/77 --  Driftwood Cr. 2.2/L 897/896 0898 (lost) Bk/W
1085F  19.5 5/27/77 280 Meat Mtn. M/L 899/898 1050
1086F  16. 5/29/77 205 -Meat Mtn. 2.0/L 205/206  1102/1152
6/24/77 235 Meat Mtn. 1.3/L 205/206
8/8/77 265 Driftwood Cr. 1.9/0 205/206
18.5 9/16/79  400% N. Meat Mtn. M/, 205/206  1074.5/1410
1087¥ 1.5 5/29/77 31 Meat Mtn. 0.13/0 207/208 -/G
3.5  6/30/79 170 Meat Mtn. 1.1/0 314/208 1480 Bk/-
1088M 4,5 5/31/77 270  Eskimo Hill 2.0/0 210/209 0923
1089F 4.5 6/1/77 122  Adventurée Cr. M/0 2147213 0973 (removed)
6/10/77 126  Adventure Cr. 1.7/0 243/240  W/W
1090F 18.5 6/1/77 220  Utukok R. M/H 215/216 ° 0750
1091M  19.5  6/4/77 350 Utukok R. 3.0/H 21.7/218 0825
1092F 8.5 6/4/77 220  Ilingnorak Ridge 2.2/0 2277226 0775
1093F 0.5 6/4/77 38  Ilingnorak Ridge 0.1/0 228/229  1B/-
10944 4.5 6/5/77 175 Meat Mtn. 2.0/H 225/230  1B/dB
1095F 6.5 6/5/77 200 N. Meat Mtn. 1.5/0 231/233  O/W
1096M 7.5  6/5/77 325 Meat Mtn. 2.6/0 236/237 0848
8.5 6/28/78 395 Utukok R. 2.8/0 774/775  1596/1590 1B
' 1660/1700
9.5 6/28/79 -- N. Meat Mtn. M/H 774775  ~/1B
& 893
1097F 8.5 6/5/77 225  Meat Mtn. - 1.8/0 235/234 0874
8.5 6/19/77 -—  Utukok R. 1.4/0 235/234
1098M 3.5 6/8/77 108 Utukok R. 1.2/4 238/239  0/1B
1099M  10.5 6/11/77 365  Utukok R, 3.2/0 2457244 1023
11.5 6/27/78  450% Kokolik R. 2.8/0 773/772  1610/1560
‘ o ‘ 1640/1680
12.5 6/26/79 450 Utukok R. 3.0/0 773/772 1540
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Appendix II.

Continued.

Bear Wo, Cem. Date of Bear Drug .3 o
and Sex Age Capture Wt.l Location Dosage Eax Tags Marking
1100F 6.5 6/11/77 200 Meat Mtn. 2.4/0 247/246 0973
7.5 6/9/78 240% Utukok R. 2.5/H 247/246  0973P
8.5 7/1/79 220 Driftwood Cr. 1.9/0 266/247 1098 P
1101M 2.5 6/12/77 145 Utukok R. 1.2/1L 249/248  G/W
1102¥F 2.5 6/12/77 125 Utukok R. 1.2/L 251/250 W/G
. 3.5 6/18/78 140  Utukok-R. 1.4/0 251/250 1470
1103M 8.5 6/12/77 320 Utukok R, 2.6/H 253/252 1002 broken
9.5 6/12/78 -~ Utukok R. M/H 253/252 1510
1104F 9.5 6/12/77 215 Utukok R. ©1.6/0 255/254 0800
6/17/77 -~ Utukok R. 1.2/L1 255/254 0800
1105F 7.5 6/13/77 225 Kokolik R. 1.5/0 257/256 1098
6/26/77 245  Tupikchak Mtn, 1.5/L 257/256  1098/1148
8.5 6/28/78 285 Kokolik R. 1.7/L 257/301  1620/1630
1106F  11.5 6/14/77 210 Adventure Cr. 1.5/H 258/259 0724
1107F 0.5 6/14/77 6.5 Adventure Cr. none none none
1108F 0.5 6/14/77 20  Adventure Cr. none -/260 -/
1109F 0.5 6/14/77 18 Adventure Cr. none 261/- W/ -
1110F  24.5 6/15/77 245 Ilingnorak Ridge M/H 262/263  1B/P/1B
25.5 7/1/78 -—  Ilingnorak Ridge 1.9/L 262/263 1074.6 dB
26.5 6/30/79 235 TIlingnorak Ridge 1.7/H 262/263 0725
1111F 14,5 6/18/77 240 Colville R. 1.7/0 269/268 0700
1112M 4.5 6/18/77 250 Colville R. 1.7/0 267/266  dB/G
1113F 4,5 6/18/77  150% Colville R 1.5/0 270/271  G/dB
1114M  16.5 6/19/77 450  Utukok R. 1.7/ 2737272 o/¢/o
1115M 5.5 6/22/77 175 Meat Mtn. 1.5/ 275/274  dB/O
1116M 5.5 6/23/77 175 Utukok R. 1.5/0 276/277 0/dB
1117 19.5  6/23/77 315 Driftwood Cr. M/0 279/278  Pp/W/Pp
1118F 17.5 6/23/77 185 Driftwood Cr. 1.3/ 281/280 W/Pp
1119¥ 6.5 6/24/77 190 N, Meat Mtn. 1.7/1, 282/283 0/P
1120M  16.5 6/24/77 390 N. Meat Mtn. 2.6/0 284/285  Pp/iB/Pp
1121F  11.5 6/25/77 245 Kokolik R. M/H 287/286  1079/1128
1122 0.5 6/25/77 30 Kokolik R. 0.12/0 -/288 -/c
11.23F 0.5 6/25/77 27  Kokolik R. 0.12/0  289/- G/-
1124M  17.5 6/26/77 360  Tupikchak Mtn, 2.6/0 291/290  dB/W/dB
1125F 3.5 6/27/77 145 Utukok R. 1.4/H -/292 A
1126M 13.5 6/28/77 345 Kokolik R. 2.7/0 293/294  0/W/0O
1127F  26.5 6/28/77 295 Kokolik R. 1.5/L 295/~ P/W/P
1128F 7.5 6/30/77  240% Tupikchak Mtn. 1.8/0 297/296  P/P/P
1129F 1.5 6/30/77 90  Tupikchak Mtn. 0.5/0 299/298 p/P
1130F 21.5 6/30/77 255 Elbow Cr. 1.9/0 300/900 ©/0/0
1131M 8.5 7/1/77 235 Driftwood Cr. 2.5/H 3085/3086 G/O
1132F 1.5 7/2/77 67 Archimedes Ridge - 1498/3082 1B/P
1133M 1.5 7/2/77 80 Archimedes Ridge —_— 3088/1499 P/1B
3.5 6/27/79 150 Utukok R. 1.4/0 310/309 P/iB
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Appendix II. Continued.

Bear No. Cem. Date of Beay Drug 9 . 3 4
and Sex Age  Capture Wt. Tocation - Dosage Ear Tags™ Marking
1134F  14.5% 7/5/77 230% Utukok R, 2.0/, 3089/3090 0947 O
1135M 1.5 7/5/77 57 . Utukok R. - 3091/3092 0/0
1136F 1.5 7/5/77 48  Utukok R. —_— 3093/~ 0/~
1137F 1.5  7/5/77 58  Utukok R. - -/3094 " =/0
1138F 23.5 8/10/77 250  Kantangnak Cr. 1.9/0 none 0898 0 lost
24.5  6/16/78 265 Kantangnak Cr. M/L 759/758 dB/dB/dB
1139F  11.5 6/7/78 200% Utukok R. © o 1.3/0 651/654 1549
1140M 0.5 6&/7/78 21 Utukok R, none ~ -/655 ~/0
1141F 0.5 6/7/78 16 Utukok R, none . 656/~ o/=
1342F 14,5  6/9/78 250% Utukok R. : M/ 658/657 1520 Bk
1143F 9.5 6/9/78 210% Utukok R, 1.8/ 704/705  1B/W
L144F 1.5 6/9/78 . 38 Utukok R. 0.4/H 717/718  Pp/G
1145F 2.5 6/10/78 95  FElbow Cr. 1.7/4 720/719 1457 1B/6G
1146F  14.5 6/10/78  230% Elbow Cr. 2.5/4 721/722  G/1B
1147M 3.5 6/10/78 205 Utukok R. 1.3/0 723/724  P/G
1148M 6.5 6/10/78 205. Utukok R. 1.3/0 725/728  dB/W
1149F 4.5 6/11/78 180 - Utukok R. 1.3/0 736/733  W/dB
11.50M 5.5 6/16/78 185 Utukok R. 1.2/0 751/747  Bk/P
1151F 3.5 6/16/78 112 Kantangnak Cr. - 752/753  Bk/Bk
1152M 3.5 6/16/78 142 Kantangnak Cr. - 754/755 1450 0/Bk
1153F 3.5 6/16/78 70  Xantangnak Cr. - 756/757  Bk/O
1154F 12,5 6/21/78 220  Tupik Cr. 1.8/0 760/761  W/o/wW
1155M 1.5 -6/21/78 75  Tupik Cr. 0.5/0 763/762  G/W
1156F 6.5 6/21/78 205 Kogruk Cr, 2.0/0 765/764  P/Bk
1157M 5.5 6/24/78 210 Driftwood Cr. M/H 766/767 P/G/P
6.5 6/30/79 275 Driftwood Cr. 2.4/H 766/767  Bk/P
1158F 7.5 6/24/78 180 Elbow Cr.. 1.4/0 769/768 P/W
1159  10.5 6/24/78 295 Driftwood Cr. 1.7/0 770/771  G/P
1160M 0.5 7/1/78 25  Ilingnorak Ridge none 303/~ dB/-
1161M 0.5 7/1/78 21  Ilingnorak Ridge none -/302 -/dB
11624 2.5 7/1/78 95  Iligluruk Cr. 1.1/0 304/305 1490 1B/Bk
11.63M 2.5 7/3/78 92  Iligluruk Cr. M/H 306/307 1440 Bk/1B
1164M 3.5  5/7/79 185 Meat Mtn. 1.3/0 311/308 1498 G/Bk
1165M 3.5% 9/17/79  200% N. Meat Mtn. M/H 318/319  G/dB
1166F 9.5% 9/18/79 390 N. Meat Min. M/L 284/317 08980 dB/0O
1167F  10.5% 9/18/79 235 N. Meat Men. 2.8/H 271/315 1533 0/dB
1.168F 0.5 9/18/79 55  N. Meat Mth. .60/0 2741296  R/Y eartags

* Estimate after close examination.
Weight in pounds.

2 Dosage In cc of Phencyclidine hydrochloride; M denotes multiple dosage with unknown
effective dosage., Drug effects were as follows: L, light, 0, optimum, H, heavy. '
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Appendix II, dontinued.

3
4

left/right

Marker designations:
Colors: P, pink; W, white; G, light green; O, orange; dB, dark blue;
1B, light blue; Bk, black; Pp, purple. )
Marker types:
One or two color combinations were used for ear flags; e.g. 0/W is orange
in left ear, white in right ear; -/G is no flag, left; green, right.
Three flag combinations were used in nylon rope collars; e.g. 00W 1s two
identical clusters of OOW flags on opposite sides of the collar.
Numbers, such as 1470, designate a radio collar with a frequency of
151,470 kHz; some radio collars were also marked with a flag and some
transmitted more than one frequency.
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Appendix IIIL

1978
PRELIMINARY REPORT
Behavioral lcology of a Barren—-Ground
Grizzly Bear Female and Hexn Young

'in the National Petroleum Reserve-Alaska -

by
John Hechtel

Montana Cooperative Wildlife Research Unit
University of Montana
Missocula, Montana 59812

This 2-year study has been funded by the Alaska Department of Fish and
Game through the U.$. Fish and Wildlife Service, the Arctic Institute of
North America, the Audubon Society, the National Wildlife Federation, the
Theodore Roosevelt Fund of the American Museum, the Naval Arctic Research
Laboratory and the University of Montana.
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INTRODUCTION

During 1978 various aspects of the ecology of a barren-ground
grizzly bear (Ursus arctos) female and her offspring were examined.
Basic food habits and habitat use information were already available as
a result of work -done in the summer of 1977 (Hechtel 1977)y. This work
was continued in 1978 and, in addition, data on movement, home range,
activity patterns and behavior were collected. In order to correlate
habitat use with habitat availability, sampling of important vegetation
types in the area was conducted, '

OBJECTIVES

1. To examine in detaill the seasonal food habits of a female
giizzly and her two offspring, and to provide a general account of bear
food habits on the western North Slope.

2. To determine daily movement and activity patterns, seasonal
movements and the home range of the bears.

3. To describe and map portions of habitat within the home range
of the family group.

4, To determine the seasonal habitat use patterns of the bears.
5. To conduct qualitative analyses of important bear food items.
PROCEDURES

The study area centered around Meat Mountain (68°56'N 160°45'W),
National Petroleum Reserve-Alaska (NPR—A).'-Meat Mountain was chosen for
the study area because of the presence of a female grizzly with offspring
on the slopes of this large mesa. This situation provided excellent
viewing conditions from the top of. the mesa while generally separating
observers from bears by a steep talus slope. The open nature of tundra
vegetation as well as the extended period of daylight in midsummer also
facilitated observation.

The study was conducted in cooperation with an ongoing Alaska
Department of Fish and Game (ADF&G) bear research program in the NPR-A
(Reynolds 1977). Field work was carried out from 28 May 1977 through 11
September 1977, and from 19 May 1978 through 21 September 1978. Detailed
information obtained on one family group by ground-tracking and direct
observation in this study was planned to complement broad-scale populat-
jon biology, movement, and habitat use data gathered through capture and
radio-tracking of grizzlies by ADF&G. Bears were captured using a
helicopter and marked with individually coded, coleored flags or fitted
with radio transmitters of specific frequencies. During 1977, grizzly
no. 1086, a female accompanied by two yearlings, was fitted with a radio
collar. The radio collar permitted tracking of no. 1086 and her off-
spring throughout the 1977 and 1978 field seasons. Periodic aerdal
tracking by ADF&G located the bears when we were unable to locate them
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from the ground. In addition to no. 1086 and her cubs, at least nine
other bears used the study area periodically and were watched for brief
periceds of time. In order to compare food habits and habitat use pat-
terns of no. 1086 with those of other bears, female no. 1092 and her
yearling were observed from 12-19 June 1978 in the vicinity of Ilingnorak
Ridge, about 25 miles southwest of Meat Mountain.

Observations of these grizzlies provided information on habitat
use, food habits, home range, movements and activity patterns. Feeding
sites or areas actively used by bears were examined when the bears moved
away. Descriptions of habitats, plant species present and feeding site
information were recorded. Voucher specimens of plants and bear scats
were collected. Samples of important plant species utilized by bears
were also collected from the feeding sites and frozen, dried or pre-
served in ethanol. Scat samples from eight immobilized bears: collected
during ADF&G research will be analyzed for parasite content. Eight
phenology plots, 4 each on the north and south exposures, and 15 vegetation
transects in various habitats were run.

PRELIMINARY FINDINGS
Movement, Home Range and Activity Patterns

During 1977 no. 1086 and her yearlings occupied a home range of
approximately 112 sq. mi, in the vicinity of Meat Mountain
(Reynolds 1977). Their movements in the early spring were restricted to
the relatively steep, north-facing slope of Meat Mountain. As the
season progressed movements became more extensive. The bears wandered
as far as the junction of Drifitwood Creek and the Utukok River, even
though they still spent most of their time on the slopes of Meat Mountain.
They denned together on the northwest side of Meat Mountain on 9-10
October 1977 (Reynolds 1977).

In 1978 they emerged from the den between 20 April and 12 May. The
offspring, now 2-year-olds, remained with no. 1086 the entire field
season. Their home range was essentially the same as the year before,
except that movements, especially in early spring, were more extensive.
During direct observation sessions movements of the family group were -
recorded on mylar overlays on aerial photographs. Movement data will be
analyzed and presented in the final report. The bears denned together
on Meat Mountain between 4-~9 October at the head of a drainage on the
southwest side of the mountain within 1 mile of the 1977 den site.

The home range of the bears included a mosaic of most available
habitat types. The diversity of habitats was due to the varied nature .
of local relief in the northern foothills. From almost any portion of
the bears' home range it 1s not necessary to move more than a few miles
to reach almost any other vegetation type. However, the bears wandered
more widely than necessary to satilsfy thelr vegetatlve needs. For
instance, the family group often traveled several miles while feeding in
wet sedge meadows, leaving behind an apparently abundant food source of
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the same type to move to areas that were ostensibly similar in composition
and phenology. One explanation for such moves could be that as long as
their basic vegetative needs were supplied throughout a large area it

was more efficient for them to move while feeding in order to take
advantage of chance food items such as a vulnerable caribou (Rangifer
tarandus), carrion, or nesting birds. When they did encounter a limited
food source of high energy value, such as dead caribou, it was probably
advantageous to remain at the site until the carcass was consumed.

The direct observation sessions not only provided data on habitat
use and movements, but provided the opportunity to watch the bears'
behavior. Table 1 lists the dates and times when direct observations of
individual bears were made. A total of 278.7 hours of direct observa-
tion were logged during the 1978 season. Bear activity was broken down
into a number of categories: resting, feeding (nursing, grazing, digging
roots, digging ground squirrels [Spermophilus parryiil), foraging,
travel and play. Data from observation periods are now being analyzed.
A certain amount of information on the bears' activity patterns can be
extracted from the data. There was an apparent tendency, for example,
for an extended sleep period during midday, although a considerable
amount of variation was involved. Observations of nursing behavior,
some data on success rates when digging for ground squirrels, obser-
vations of intraspecific encounters and some information on the effects
of disturbance were recorded. Differences in behavior of females toward
their offspring were noted between no. 1086 and no. 1092, Female no.
1086 was much more tolerant of crowding by her young during feeding and
even permitted them to take ground squirrels from the holes she was
digging. Female no. 1092, on the other hand, made her cub keep its
distance and in the short time we observed her was more aggressive
toward it. These behavioral data will be presented in detail in the
final report.

Habitat

In order to describe and map portions of bear habitat and to record
habitat use patterns for no., 1086 and her young, a general reconnalssance
of the major vegetation types was conducted in 1977. Important plants
were identified, voucher specimens were collected, and plant species
lists for some of the habitats begun. During 1978 more detailed analyses
were carried out including phenoclogy plots and vegetation transects.
General habitat mapping was done on aerial photographs of the area. In
addition, direct observations of the bears' activities revealed actual
use of the different habitat types during the study periods.

A tentative breakdown of the major habitat types found in the study
area includes:

Fellfield-Barrens Betula tussock

Talus Betula thicket

Dryas - dwarf shrub Wet sedge meadow

Dryas - step and stripe String bog

Carex Bilgelowil meadow Riparian

Tussock tundra Late snowbank community
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Table 1. Periods of intensive observation of grizzly bear activity, 1978.

278:41 total

Hours of
Date Time Observation Bear
30-31 May 2400-2400 24:00 1086/2 young
2=3 June - 1200-1315 25:15 1086/2 young
8 June 2030-2245 2115 1086/2 young
9 June 1200-1240 140 1086/2 young
12 June 1200-2045 8:45 1092/ young
15 June 1530-2400 8:30 1092/1 young
24 June 1115-1243 1:28 1086/2 young
24 June 14306-2100 6:30 Unmarked
24 June 1725-2100 3:35 1114 male
25 June .2030-2210 1:40 1086/2 young
26 June 1530-1645 1:15 1086/2 young -
27 June 14451700 2:15 1086/2 young
29-30 June 1400-1830 28:30 1086/2 young
2 July ' 1330-2210 8:40 1086/2 young
3-8 July Transmitter Problem .
14 July 1230-1415 1:45 1086/2 young
14-15 July 1630~1630 24100 1086/2 young
23 July 2030-2105 :35 1096 male
23-24 July 2100-0303 6:03 1086/2 voung
24 July 0100-0205 2:05 1096 male
24 July 0446~0453 107 1086/2 young
24 July 0658~2359 17:01 1086/2 young
25 July 1530-1942 4:12 1086/2 young
31 July 1100~2400 13:00 1086/2 young
2-3 August 2230-0116 2:46 1086/2 young
4 August 2400-1314 13:14 1086/2 young
15 August 0430-0530 1:00 1131 male
16 August 14351506 :31 1096 male
16 August 2100-2210 1:10 1131 male
16 August 2030-2300 2:30 1086/2 voung
17 August 1000-1430 4:30 Unmarked
17 August 1745-2005 2:20 Unmatrked
17 August 1849-2328 4139 1086/2 voung
19 August 2200-2330 1:30 1086/2 young
25 August 0925-2028 11:03 1086/2 voung
30 August 1545--2224 16139 1086/2 young
31 August 0700-2132 14:32 1086/2 voung
7 September 1500-2045 5:45 1086/2 young
11 September  0945-1630 6145 1086/2 young
13 September - 1330-2111 7141 1086/2 young
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This is not a final breakdown but gives an ldea of the range of
vegetation types encountered. One of the problems of working with
tundra vegetation is the lack of a good, standard classification system.
Systems in use vange from the simple classifications of Spetzman (1959)
to an attempt to synthesize the variocus named botanical units into a
comprehensive, provisional clagsification of Alaskan Arctic tundra by
Murray and Batten (1977). In-depth habitat discussion and the relative
merits of different systems for classifying grizzly habitat will be
dealt with in the final report.

Habitat data will be analyzed this winter and the occurrence of
important bear foods will be correlated with habitat types. Species
lists, composition and phenology information will be presented, as well
as the data on seasonal habitat use by bears. Habitat use patterns can
be summarized as follows:

Season Main Habitat Types Used
Pre-growing through early growing season! Dryas step and stripe;
May through early June Dryas dwarf shrub;
floodplain
Growing season: early June through late Wet sedge meadow; late
July snowbank community;
tussocks
Post~growing season: early August through Floodplain; Dryas step
denning in early October - and stripe; Dryas dwarf

shrub; Betula tussocks;
string bogs

This summary is preliminary and generalized; a more detailed breakdown and
explanations beyond the scope of this progress report will be dealt with
in the final report.

Apparently the major habitat use patterns outlined above were
primarily a function of plant availability. However, superimposed on
the vegetation-influenced use patterns, the search for carrion and prey,
especially ground squirrels, draws bears Into areas where the vegetation
of a habitat type is not used as food. Thus, in midsummer grizzly bears
may be found most often in wet sedge meadows along small drainage ways
feeding on the vegetation, vet they also travel to raised frost-scarred
Dryas areas in search of ground squirrvels.

Habitat use 1s also affected by local varifations in the availability
and abundance of potential food sources. An abundant crowberry crop
(Empetrum nigrum) might shift fall use more to Betula tussock areas, or
a good blueberry crop (Vaccinium uliginosum) might draw bears into the
string bogs. No. 1086 was observed in the fall of 1978 in a string bog
digging up microtine sedge root éaches. In years of high microtine
populations, an increased incidence of cache-ralding and predation on
microtines would be expected. Bears are opportunistic omnivores, and
their habitat use patterns reflect it.
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Portions of the bears' habitat are being mapped on aerial photo-
graphs on the basis of data collected during the 1977 and 1978 field
seasons. In addition, two different LANDSAT vegetation maps of the area
are available, and high altitude infrared photos were obtained, These
will be compared to the grizzly habitat use maps in order to determine
their applicability for bear habitat inventory. High altitude color
photography at certain key times in spring and fall could be an extreme-
ly valuable aid in mapping tundra. Differences in the timing of the
spring emergence of plants and the change to fall colors between vegeta-—
tion types can be used to separate locations and boundaries of habitat
types which would otherwise be very difficult to map from the ground. A
serious limitation, however, is the fact that the period when differ—
entiation between types is evident often lasts only a few days and
inclement weather or problems with aircraft may preclude plans for
obtaining the photographs.

Food Habits

Direct observations of feeding activity, feeding site examinations,
field observations on scat contents during 1977 and 1978, and preliminary
lab analyses of scats from 1977 were all used to document bear food
habits. Table 2 outlines the generalized food habits of grizzly bears
in the study area. This summary is based on the intensive work on
no. 1086 and her young and on occasional data from other bears.

While many foods were eaten, grizzlies seemed to concentrate on
relatively few. The most important seasonal foods appeared to be:

Pre-growing season Growing . season Post-growing season
Hedysarum alpinum-roots grasses and sedges Hedysarum alpinum-roots
Oxytropis borealis-roots Boykinia Richardsonii-  Arctostaphylos rubra-
Arctostaphylos rubra- leaves, stems & flowers berries
overwintered berries Equisetum arvense- Spermophilus parxyii-
fruiting & vegetative ground squirrels
- stems

The majority of their diet consisted of plant material; whenever
possible, however, caribou, ground squirrels, marmots (Marmota caligata),
microtine rodents and birds were eaten.

Over 350 scats were collected during the 1978 field season and will
be analyzed this winter. In additionm, 198 scats were collected during
1977 and analyzed last winter. The scats were labeled with as much
information as possible, including date collected, location, vegetation
type, relative age, bear number and (during 1978) diameter in millimeters.
Black bears do not occur in the area so there were no problems identifying
grizzly scats.
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Table 2. Preliminary seasonal food habits summary for grizzly bear No, 1086 and her
young based on direct observations, feeding site examination and some scat

analysis,
Amount of use
Late growing
Den emergence season to
to early Growing season denning
growing season (early June- {August-early
Type of Food Species (May-early June) end of July) October)
Roots Hedysarum alpinum 4-5 0 5
Oxtropis borealis 3=5 t] 0
Sedge (from microtine caches) 2% 0 2%
Leaves and Grasses and Sedges 0 5 0
stems Boykinia Richardsonii 3 5 0
. Equisetum grvense (both
brown fertile stems and

vegetative stems used) 3 4-5 0

Oxyria digyna 0 2 0

Salix sp. (leaf buds) 1 0 0

Flowers Oxytropis borealis 0 2 0
Bovkinia Richardsonii 0 4 0

Saldix sp. {catkins) 1 0 0

Fruit Arctostaphylos rubra 3 0 5
Vaccinium uliginosum 0 0 R

Vaccinium vitis—idaea 0 0 K

Empetrum nigrum 0 0 *

Carrion Rangifer tarandus 2~3 2 2
Alces alces 0 0 0

Prey Rangifer tarandus 3 2 1
Spermophilus parryii 4 3—4‘ 5

Marmota browerii 1 1 1

Lagopus sp. 1 1 1

Microtine rodents * * *

Bird eggs 1 1 0

Insects 1 1 1

= none observed; 1 = rare; 2 = occasional; 3 = light; 4 = moderate; 5 = heavy;
= use fluctuates greatly with food availability
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Qualitative Food Analysis

Calorimetry Studies

During 1977 major food items used by grizzly bears were identified,
and samples of both individual plant species used as food and the same
plant species from a bear scat were collected. In 1978 some additional
samples were obtained for calorimetric analysis. These matched food/scat
samples are belng analyzed as part of a digestive efficiency study by
Dr. Erich Follmann of the Naval Arctic Research Lab at Barrow.

Crude Protein and Crude Fiber Analyses

Samples of lmportant food items fdentified in 1977 were gathered
and dried during the 1978 field season and will be analyzed for crude
protein and crude fiber. In addition to the single samples of most of
the foods, a series of samples of the roots of Oxytropis borealis and
Hedysarum alpinum were obtained. '

Soluble Carbohydrate

Soluble carbohydrate content is probably one of the best indications
of food value for grizzly bears. Difficulty in preparing specimens
under field conditions prevented the collection of very many samples.
However, Peggy Kuropat, a graduate student from the Unlversity of Alaska
working on caribou foods, was collecting plant samples for soluble
carbohydrate analysis., A number of the plant species she will be analyzing,
such as Boykinia Richardsonii and Equigetum arvense, are used by grizzlies,
so Kuropat's data on a number of important midsummer foods will be
available. It was also possible to use her equipment to obtain a number
"of samples of fall grizzly foods which John Bryant (University of Alaska)
has agreed to analyze this winter,

Table 3 lists the various food items and samples collected. The
numbers of samples to be analyzed for crude fiber and crude protein will
depend on the adequacy of available funding.
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