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SUMMARY

During 1996 the third phase in a long-term investigation of the effects of harvest on grizzly
bear (Ursus arctos horribilis) population dynamics continued in a 3160-km’ area of the
northcentral Alaska Range. The total population size declined during the first 2 phases, and
the adult female segment of the population was stable at 21 to 23 from 1981 to 1989 but
declined to 14 by 1993. During the third phase, the recovery rate will be determined for both
the total population and the productive female segment of the population. During 1996, 37
bears were captured and 22 were radiocollared, primarily to maintain the sample of
radiocollared adult females. Two eartag transmitters were deployed on breeding males, bears
which often shed standard radiocollars. Of 13 bears fitted with special mortality sensors, all
bears survived during the monitoring period except 1 which was mortally wounded but not
located by the person who shot it in defense of life or property. Twenty-three adult females
were present in the area, compared with 14 in 1993, 15 in 1994, and 18 in 1995.

Key words: grizzly bear, harvest rates, Interior Alaska, mortality, population dynamics,
recovery rates, reproductive biology, Ursus arctos.
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BACKGROUND

An understanding of the effects of different levels of hunter harvest on grizzly bear (Ursus
arctos horribilis) population density, structure, and dynamics is necessary for effective
management. In addition, rates of recovery and mechanisms of response to high levels of
harvest must be included in analyses for management models to reflect real-life situations.
Although recent studies have increased our knowledge on some of these aspects of
population dynamics;, additional information is necessary to clarify the extent and direction
of population response to, and recovery from, high harvest levels. Further, as demands on
grizzly bear habitat and populations increase, more intensive management will be required
using models based on observed harvest and recovery rates of specific segments of the
population.

To determine sustainable harvest levels for grizzly bears, it is crucial to be able to
document responses in population numbers or density to various harvest rates (Miller et
al. 1987; Reynolds et al. 1987; Miller 1990q,b,c, 1993). It is equally important to
understand the mechanisms of population responses to harvest (such as compensatory
production or survival) through long-term observation of individuals (Reynolds et al.
1987, Schwartz and Franzmann 1991, Reynolds and Boudreau 1992). Use of harvest data
alone is inadequate for timely determination of population trend or calculation of
sustainable harvest rates (Harris and Metzgar 1987).

Documentation of population response to exploitation is necessary to fully realize the
benefits from this long-term study. Additional data on population production, survival,
compensatory behavior, and emigration rates will make assessment of future direction of
these investigations more effective. Because of characteristics of production and survival,
grizzly bear populations respond very slowly to forces that may change population status.
For instance, because Alaska Range grizzly bears do not usually produce surviving young




until they reach 7 years of age, and the mean interval between litters is 4.1 years (Reynolds
1990, Reynolds and Boudreau 1990), the effects of compensatory production or survival
cannot be documented until additional litters are weaned and provide potential recruitment
to the population, approximately 7 years.

This study was initiated in 1981 as a 3-phase study. It has been conducted in a 3160-km?
study area of representative northern Alaska Range habitat in Unit 20A. The study area is
large enough to include the entire home ranges of 66% of females under observation for at
least 5 years, and 17% of males.

Phase I was completed in 1985; it emphasized the gathering of baseline information on the
population biology (Reynolds 1982; Reynolds and Hechtel 1983, 1984, 1985, 1986, 1988;
Reynolds et al. 1987). Harvest level during the years 1965 through 1980 was generally
moderate (i.e, 5.6% of the estimated population), however, from 1981 to 1985 it
increased to about 12%. By 1985, at the end of Phase I, the population had already begun
to decline. .

Initially, study design called for low to moderate levels of harvest to occur during Phase I
while baseline data were collected. This was to be followed by higher harvest levels during
Phase II, while data were collected on individuals and on population response to increased
harvest. However, grizzly bear harvest by hunters, supplemented in part by capture
mortality, resulted in the 12% harvest level during Phase I. Even though this harvest was
higher than indicated in the study design, this circumstance strengthened rather than
detracted from the investigation. The early high harvest level allowed monitoring of
reproductive responses over a longer period of time.

Phase II, which continued from 1986 through 1991, was designed to measure grizzly bear
population response to human-caused mortality. Throughout this period, mean annual
harvest rates continued at 11% (Reynolds 1989, 1990; Reynolds and Boudreau 1992).
Alaska Department of Fish and Game (ADF&G) staff monitored changes in estimated
population size and productivity. During 1986 a mark-recapture density éstimate was
conducted (Reynolds et al. 1987). Changes in reproductive performance of adult females
and survival rates of young bears showed nonconclusive evidence for compensatory
production and survival, additional data from subsequent years will be necessary to
substantiate any trends.

Following the completion of Phase II, a second mark-recapture density estimate was
conducted in 1992 (Reynolds 1993a) for comparison with the 1986 estimate (Reynolds et
al. 1987). No changes in density could be detected between the 2 time periods because the
estimates displayed wide confidence intervals, primarily because of low density within the
search areas. However, annual direct count estimates, based on intensive capture and
presence of individual bears within home ranges in the area, indicated that by 1992 the
population of bears > 2 years of age declined by 20% since 1981.

Patterns of movement or fidelity to maternal or established home ranges indicated that all
females remained in the vicinity of their maternal home ranges and none emigrated from



the study area. All males weaned or captured as 2- or 3-year-olds emigrated from their
maternal or established home ranges within 2 years. Males > 4 years of age apparently left
their maternal home ranges to immigrate to the study area; none of these later emigrated
from the study area although some had home ranges that extended beyond the study area
boundaries. _

Several other intensive studies documented declining populations (Craighead et al. 1974,
Knight and Eberhardt 1984, 1985; McLellan 1989a,b,c). Harvest models that have been
developed are complex and illustrate the difficulty of using harvest data to predict
population changes (Tait 1983, Harris and Metzgar 1987, Miller and Miller 1990, Miller
1993). Miller (1990a) estimated a sustainable harvest rate of 8% in Unit 13 in Alaska but
concluded a number of potential biases remained to be investigated. Other studies
addressed aspects of population biology or density of grizzly bears in Interior Alaska
(Dean 1976; Murie 1981; Ballard et al. 1982; Miller and Ballard 1982; Miller 1984, 1987,
1990a,b, 1993).

Before the effects of various harvest rates can be assessed, the following information
should be available: 1) population density or size, 2) population structure, 3) movement
patterns, 4) home range size, 5) mortality and survival rates, and 6) reproductive potential
including age at first breeding, litter size, and interval between litters (Craighead et al.
1974; Reynolds 1974, 1976, 1978, 1980; Bunnell and Tait 1980, 1981; McLellan 1989a;
Miller 1990c; Miller and Miller 1990). The approach taken in this study is to monitor these
characteristics annually so harvest can be related to potential population responses.

OBJECTIVE

Following reductions in human-caused mortality rates, determine the rate and length of
time necessary for recovery of the female segment of a grizzly bear population which had
declined by 32% from 1981-1988 levels; specifically, determine the recovery responses in
the dynamics of the population, including female population size, total population size, and
production and survival of offspring.

STUDY AREA

The 3160-km? (1220-mi®) study area is located in the mountains and foothills of the
northcentral Alaska Range within Unit 20A. The study area boundaries did not include
mountainous areas above 1800 m (6000 ft), glaciers, or heavily forested portions of the
Tanana Flats where searches were not attempted and few observations were made. The
boundaries are the Gold King Creek and Wood River drainages downstream from Virginia
Creek to the west, the crest of the Alaska Range to the south, the Delta Creek drainage to
the east, and the southern edge of the Tanana Flats (approx. 64°07'N) to the north. It
includes portions of 2 US Army reservations, Fort Wainwright and Fort Greely.

Elevation in the area ranges from 500 to 3700 m (1500 to 12,000 ft). Most rivers flow
northerly through U-shaped, glacially formed valleys and are fed by active glaciers. Tree
line is at approximately 900 m (3000 ft). Dense patches of willow (Salix spp.) or alder



(Alnus crispa), which bears use for cover, may be present up to an elevation of
approximately 1200 m (4000 ft).

METHODS

Methods used to capture bears and measure population variables have been described in
previous reports (Reynolds 1982, 19935, 1994; Reynolds and Hechtel 1983, 1984, 1985,
1986, 1988; Reynolds et al. 1987, Taylor et al. 1989, Reynolds and Boudreau 1992).
Standardized weight and measurement data were collected (Kingsley et al. 1988).

RESULTS AND DISCUSSION

The primary emphasis of the work accomplished during 1993-1996 was to monitor the
presence of all adult females living within the study area. As funding allowed, I also
replaced radiocollars on adult females and those 2- to S-year-old females that will enter
the adult cohorts if they survive. In addition, I monitored measures of reproductive status,
reproductive performance, and possible compensatory changes in population dynamics.

BEARS CAPTURED AND RADIOCOLLARED

During 1996, 37 bears were captured; 22 of these were radiocollared (Table 1). Captures
included 24 females and 13 males: 13 (12 females, 1 male) were recaptured to replace
radiocollars, and 24 had not been captured previously. Of those not previously captured,
14 were cubs or yearlings of marked females, 5 were 2-year-old offspring of marked
females, 2 were females captured on the extreme southeast edge of the study area, 1 was a
4- or S-year-old female captured on the West Fork of the Little Delta River; and 2 were 4-
or 5-year-old males. Transmitters on 13 bears captured in 1995 contained special mortality
sensors; 12 bears survived through the monitoring period, and 1 was shot in defense of life

or property. -

No capture mortalities occurred for the ninth consecutive year with 199 captures; this is in
part due to the use of Telazol® (tiletamine HCL and zolazepam HCL, Fort Dodge Lab.,
Fort Dodge, IA) as an immobilizing drug (Taylor et al. 1989) and to experience gained in
avoiding other hazards related to immobilization (Reynolds 1992).

We captured 171 individual bears in the study area from 1981 through 1996 (Table 1). In
addition, 157 bears were recaptured to replace radiocollars. From 1981 to 1983, initial
captures were made of bears of all sex and age classes. Since 1983, most initial captures
were of offspring of previously captured bears. Radiocollars have been placed on 141
bears: 50 on young-age males (< 5 years), 21 on adult males (> 6 years), 43 on young-
age females, and 27 on adult females. Radiocollars were not placed on 30 bears because
they were cubs or yearlings (23), 2- and 4-year-olds (3), or capture-related mortalities (4).



FEMALES PRESENT IN THE POPULATION

By May 1996, 23 adult females (= 6 years of age) were assumed present in the
population, compared with 21 to 23 during 1982 through spring 1989 (Reynolds
1993a,b). Adult females assumed present in the population included 7 observed with cubs,
5 observed with yearlings, 1 observed with 2-year-olds, 1 observed unaccompanied by.
offspring, and 4 assumed to be alive whose collars have failed. Each of the latter females
met the criteria for inclusion in the estimated population as described in Reynolds (1994).

For comparison, the minimum numbers of adult females present in the study area were 11
in 1992, 14 in 1993, 15 in 1994, and 18 in 1995 (Reynolds 1993a, 1994, 1995). These
increases could be due to a combination of factors including: 1) a decline in human-
caused mortality; 2) the production of strong cohorts in 1988 and 1989; and 3) high
survival rates in both young-aged and adult female segments of the population since 1993.

Four females (nos. 1345, 1362, 1397, and 1608) were not observed during 1995 but were
assumed present in the population (Reynolds 1994). Intensive search efforts resulted in
location and recapture of female nos. 1362 and 1608. In 1995 a marked female with an
unreadable tattoo was killed by a hunter in the Yanert River drainage, the area of last
observation for no. 1345. Genetic fingerprinting analysis of this hunter-killed female may
show whether it is no. 1345. No. 1397 was not located during searches of her former
home range.

STATUS OF PRODUCTIVE FEMALES

For comparison, 13 females produced an observed total of 26 cubs during 1995. Female
nos. 1607 and 1636 each produced 3 cubs, nos. 1348, 1385, 1391, 1394, 1603, 1623,
1624, 1627, and 1651 each produced 2 cubs, and nos. 1631 and 1654 each produced 1
cub. This was the highest total production of cubs by the population that has been
observed since the study began. ‘

In 1996 none of 3 5-year-old females known in the population produced cubs, but each
was observed consorting with adult males. In comparison, during 1995, 5-year-old female
nos. 1623, 1624, 1627, and 1636 produced cubs, but no. 1617 did not. Female nos. 1603
and 1631 produced their first litters at age 7.

MORTALITY

Between July 1995 and 20 September 1996 hunters reported killing 4 bears in the study
area, including marked female nos. 1391 and 1398. Of 2 unmarked males, one was a
3-year-old killed in the East Fork of the Little Delta River in fall 1995 and the other was
about 7 years old and killed on the northwestern edge of the study area on 12 September
1996. In addition, 2 marked grizzlies were killed outside the study area, including male
no. 1620, killed along the Tanana River, east of its confluence with the Little Delta River.
The other was a female killed along Moose Creek in the Yanert River drainage whose
tattoo was unreadable, but was possibly no. 1345. In addition, female no. 1324 was shot
and mortally wounded during July 1996 at a remote cabin near Gold King Airstrip.



Seven other mortalities were observed or assumed to have occurred. Female no. 1605 was
killed by another bear in June 1995, and I assumed that neither of her 2 yearling offspring
survived. The single yearling offspring of no. 1398 disappeared in 1995 and was assumed
dead. No. 1398 was accompanied by 3 cubs in June 1996; neither she nor her cubs were
observed during aerial relocation flights, and the hunter who killed her in September
claimed that she was alone.

CONCLUSIONS AND RECOMMENDATIONS

This is the final year of the third phase in a study to evaluate effects of harvest on grizzly
bear population dynamics. The primary objective during this phase is to monitor the
recovery or stabilization of the population and to document the accompanying changes in
productive capacity.

We consider it especially important to use radiotelemetry to monitor the number and
status of all adult females in the study area. Female offspring of marked females should
also be radiocollared to monitor their presence in the population and the rate at which they
serve as recruits to the adult female cohort.

Hunter harvest should continue to be closely monitored and the take of females
discouraged. ADF&G staff should explore the effectiveness of other methods besides
season and bag limit management in reducing harvest of females.
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Alaska’s Game Management Units




The Federal Aid in Wildlife Restoration Program consists of funds from a

10% to 11% manufacturer's excise tax collected from the sales of hand-
guns, sporting rifles, shotguns, ammunition, and archery equipment.
The Federal Aid program allots funds back to states through a formula
based on each state's geographic area and number of paid hunting 11-
cense holders. Alaska receives a maximum 5% of revenues collected each

é\\DL

public. These funds are also used to educate hunters to develop the skills, knowledge, and attitudes
for responsible hunting. Seventy-five percent of the funds for this report are from Federal Aid.

——
KEN WHITTEN
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