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SUMMARY 

During 1994 the third phase continued in a long-term investigation of the effects of 
harvest on grizzly bear (Ursus arctos horribilis) population dynamics in a 3160 km2 

area of the northcentral Alaska Range. During the first 2 phases, as the total 
population size declined, the adult female segment of the population was stable at 
21-23 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 1994, 20 bears were captured and 18 were 
radiocollared, primarily to maintain the sample of radiocollared adult females. Only 
15 adult females were present in the area, compared with 21-23 from 1981 through 
spring 1989. However, during 1994, there were 10 young-age females (2-5 years of 
age) that are potential recruits to the adult female cohort. 

Key words: grizzly bear, harvest rates, Interior Alaska, mortality, population 
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BACKGROUND 

An understanding of the impacts 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 the knowledge on some 
of these aspects of populatioa~~ics, additional information is necessary to clarify 
the extent and direction of populati~n response to, and recovery from, high harve$1 
levels. Further, as demands on gri~ ~ar -habitat and populations increase, more 
intensive management will be required using mo(Je1s based on observed harvest and 
recovery rates of specific segments of the population. 
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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 1990a, 1990b, 1990c, 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 2-phase study. It has been conducted in a 
3160-km2 study area of representative northern Alaska Range habitat in Subunit 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 a1. .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 study design anticipated, 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. 
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Phase II, which continued from 1986 through 1991, was designed to measure grizzly 
bear population response:t,O 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 
estimate 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 had 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 have documented declining populations (Craighead 
et al. 1974; Knight and Eberhardt 1984, 1985; McLellan 1989a, 1989b, 1989c). 
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, but concluded that a number of potential biases 
remained to be investigated. Other studies have 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 
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taken in this study is to monitor these characteristics annually so that 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 
reduced by 32% from 1981-1988levels; 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-km2 (1220-mi2
) study area is located in the mountains and foothills of the 

northcentral Alaska Range within Subunit 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 (1500-12,000 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 

The methods used to capture bears and measure population v~riables have been 
described in previous reports (Reynolds 1982, 1993a; Reynolds and Hechtel 1983, 
1984, 1985, 1986, 1988; Reynolds et a1. 1987, Taylor et al. 1989, Reynolds and 
Boudreau 1992). Standardized weight and measurement data were collected 
(Kingsley et al. 1988). 

In determining the size, density, and sex and age structure of the grizzly bear 
population, emphasis will be placed on assessing the recovery rate of adult females 
to their 1981-1989 level within the population. Changes in numbers and density of 
females will be detected through annual monitoring of radiocollared adults. Most, if 
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not all, of adult females in the study area have been captured and radiocollared. 
Maintaining contact with .a high proportion of adult females in the population is 
possible for the following reasons: 1) intensive aerial searches are made throughout 
the study area annually when visibility is high, before leaves emerge; because of the 
long-term nature of the study, the likelihood of individual females escaping detection 
for more than 3 years is low; 2) no emigration of adult females or their offspring has 
been observed and their home ranges seem to be very stable (Reynolds 1993a} so 
that once they have been radiocollared, they can be relocated in a specific area, even 
when their radiocollars fail; 3) because offspring are usually radiocollared before they 
are weaned and female offspring do not emigrate from the vicinity of their maternal 
home range, all these potential recruits to the adult female segment of the 
population female can be monitored; and, 4) because capturing grizzly bears for this 
study occurs during the breeding season and both radiocollared adult males and 
females are monitored, any uncollared breeding bear that consorts with a 
radiocollared bear during the May-June capture period can also be radiocollared. 
Because bears are polygamous, the most effective time for increase of sample size 
for radiocollared adults occurs during this period and only nonbreeding bears are 
likely to avoid capture. 

The primary means of determining size and density of the population in the study 
area will be from annual direct counts (Reynolds et al. 1987, Reynolds 1993b). Direct 
count estimates of annual minimum population size will include the sum of: 1) 
marked or radiocollared bears known or assumed to be alive and present in the area, 
2) unmarked offspring of radiocollared females, 3) bears captured in the study area 
that would have been resident in past years (e.g., a 14-year-old female captured in 
1986 was assumed to be a resident of the study area from 1981 to 1985, but a 2-year
old male captured in 1986 was only counted as a member of the population from 
1984 to 1986; those known to have emigrated will not be included); and 4) unmarked 
bears killed within the study area, but which would have been resident in past years. 

Based on observed patterns of immigration and fidelity to maternal and established 
home ranges, all captured females will be assumed present in the study area from the 
time of their birth and none will be assumed to emigrate from the area nor 
immigrate to it (Reynolds and Boudreau 1992, Reynolds 1993a). Similarly, using 
observed patterns, all males captured at ~ 4 years of age will be assumed to have 
immigrated to their established home range (of which at least a portion was included 
in the study area) as 4-year-olds. And, all2- or 3-year-old males captured in the area 
during May and June were assumed born in the area but will emigrate within 2 years 
after capture, regardless of whether their maternal lineage and home range ate 
known. 

When radiocollared bears are not located during a season of aerial telemetry flights, 
it will be assumed that either they were present in the population, but with a shed 
or failed collar, or they were no longer a part of the population due to emigration 
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or death. Based on patterns of radiocollar loss and subsequent recapture or known 
death of specific bears, it will be assumed that females remain present in the 
population for 6 years after they are last observed, males > 4 years of age for 
4 years, and 2- or 3-year-old males for 2 years. 

By 1986 enough baseline data on home range size and movement of Alaska Range 
grizzly bears was available to adjust estimates to more accurately account for lack of 
population closure (Reynolds et al. 1987). Not all bears captured, killed, or observed 
within the boundaries of the study area maintain home ranges entirely within the 
study area; this results in an overestimation of population size. Bears living near the 
center of the study area are far more likely to remain entirely within the area than 
those living near the boundaries. To account for this bias, the approximate 
proportion of each home range lying outside the study area will be estimated. The 
fractional home ranges will be subtracted from total population estimates to more 
accurately reflect numbers of bears in the study area and result in "adjusted" 
population estimates (Reynolds 1980). For bears killed by hunters, home range size 
and proportional inclusion in the study area will be assumed to be similar to those 
of radiocollared grizzly bears of similar sex and age living in the same area. For 
example, if an unmarked 5-year-old female is killed near the Wood River at Mystic 
Creek, it will be assumed that 20% of her home range would lie outside the study 
area, since 20% of the home range of bear no. 1336, another young adult female 
living along the Wood River, also lies outside the study area. 

By 1992 almost all of the bears present in the area were captured and most of the 
bears using the study area can be accounted for. This assumption is justified because 
capture takes place during the breeding season when any unmarked bear consorting 
with a radiocollared bear can be captured. Over time, as adult females wean their 
offspring and breed, they can be captured so that all or almost all of the adult 
females present in the study area can be radiocollared. The same pattern is true of 
adult males, although they may have home ranges that extend beyond the study area. 
In the unlikely event that some adults do not breed, there is an increased likelihood 
they could avoid capture; however, if present, they could still be captured because 
most of the study area is systematically and intensively searched annually. Most 2
to 3-year-old offspring of radiocollared females are also captured before they are 
weaned so they can be accounted for as well. The sex and age clas~ most likely to be 
underrepresented in the captured sample is that of 2- to 4-year-old immigrant, 
nonbreeding males. However, if the number of these young males moving into the 
study area approximately equals the number moving out, this effect would be 
minimized and further mitigated by capture of such bears during routine searches. 
Also likely to be underrepresented in the sample are those bears living at the edges 
of the study area whose home ranges only include a small portion within the study 
area. By adjusting population estimates to account for closure, the bias resulting from 
such edge effect is minimized. 
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One measure of the validity of using the direct count method to estimate population 
size is the presence of; unmarked bears in the study area. This is indicated by the 
proportion of unmarkeo bears that are captured or killed by hunters. From 1986 
through 1992, only 16 of 70 bears captured in the study area were previously 
unmarked bears that were not offspring of marked bears. The 16 included: 7 a<Jult 
males captured on the edge of the study area, 1 young adult male captured in the 
core of the area, three 2- or 3-year-old males prone to emigrate, 3 adult females 
living on the edge of the study area, and 2 adult females living in the core of the 
study area. Similarly, of 50 bears killed in the study area by humans from 1986 to 
1992 (not including 1 capture mortality), only 20 were not previously marked; 2 
offspring of marked females, 3 were likely the 2- or 3-year-old offspring of marked 
bears, twelve 2- or 3-year-old males that were probably fall immigrants, and 3 taken 
at the edges of the study area. It must be emphasized that the completeness of the 
sample improved as the study progressed. By 1991 and 1992, of 46 grizzly bears 
captured, only 5 were not previously marked or offspring of previously marked 
females. Four of these were young males living on the edge of the study area, and 
only 1 was an adult female living in the core of the study area. Similarly, of the 16 
bears killed by bunters or in defense of life or property from 1991 to 1992, only three 
2- or 3-year-old males taken on the edge of the study area were not marked or with 
a marked female. 

Sex and age structure will be determined through direct observation of captured 
bears, supplemented by sex and age of bears killed by hunters and presented at 
ADF&G offices for mandatory sealing. Measures of reproductive biology, including 
the age at first production of young, reproductive interval, and mean litter size will 
be calculated from direct observation of radiocollared females. Using the survival 
analysis techniques of Pollock et al. (1989), natural mortality rates for sex and age 
classes within the population will be based on monthly /yearly mortality of 
radiocollared bears. Annual harvest rates for sex and age classes within the 
population will be described both for radiocollared bears of various sex and age 
classes and for all bears, regardless of radiocollar status, in the estimated study area 
population. Movement patterns for grizzly bears of various sex and age classes within 
the population will be calculated from observations of radiocollared bears and 
reports of captured and tattooed bears without radiocollars that are killed by humans 
and sealed by ADF&G. 

RESULTS AND DISCUSSION 

The primary emphasis of the work accomplished during 1993 and 1994 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 5-year old 
females that will enter the adult cohorts if they survive. In addition, I monitored 
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measures of reproductive status, reproductive performance, and possible 
compensatory changes in population dynamics. 

Bears Captured and Radiocollared 

During 1994, 20 bears were captured; 18 of these were radiocollared (Table 1). 
Captures included 13 females and 7 males: 13 (10 females, 3 male) were recaptured 
to replace radiocollars and 7 had not been captured previously. Of those not 
previously captured, 2 were female cubs of radiocollared female no. 1324, 1 was 
presumably one of two 3-year-old weaned offspring of radiocollared female no. 1608, 
1 was presumably the single weaned yearling male offspring of radiocollared female 
no. 1394, 2 were 4- or 5-year-old males and 1 a 4- or 5-year-old female. Two of the 
latter 3 grizzlies (nos. 1636 and 1637) were a breeding pair captured on the extreme 
northwestern boundary of the study area. The third (male no. 1639) was observed 
breeding with a marked female 10 km inside the eastern boundary of the study area. 
Because of limited funding during 1994, ADF&G did not capture 5 other offspring 
of radiocollared females, including two 3-year-olds of female no. 1398, one 3-year-old 
of female no. 1608, one 3-year-old of female no. 1303, and one 2-year-old of female 
no. 1391. 

No capture mortalities occurred for the seventh consecutive year with 143 captures; 
this is in part due to the use of Telazol (Tiletamine HCL and Zolazepam HCL, 
Aveco Co., Ft. Dodge, lA) as an immobilizing drug (Taylor et al. 1989) and to 
experience gained in avoiding other hazards related to immobilization (Reynolds 
1992). During 1994 the manufacturer of Telazol re'portedly changed the inert 
ingredients that serve as a carrier for the drug. This resulted in an inability to 
maintain the drug in solution beyond concentrations of 250 mg/ml. In the past, 
concentrations of 400 mg/ml were used to reduce the volume pf drug used so that 
only one 7- or 10-cc dart was necessary to immobilize adult males larger than 220 kg 
( 489 lb ). Unfortunately, this manufacturer change will adversely affect the utility of 
this drug for large carnivores. 

One hundred and thirty-nine individual bears were captured in the study area from 
1981 through 1993 (Table 1). In addition, 125 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 125 bears; 45 on young-age males ( s 5 
years), 20 on adult males ( ~ 6 years), 36 on young-age females, and 24 on adult 
females. Radiocollars were not placed on 12 bears, because they were cubs or 
yearlings (7), capture-related mortalities (4), or captured outside the boundaries of 
the study area ( 1 ). 

-
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Status of Individual Bears 

During December 1993 female no. 1310 was found dead 20m east of a hunter's 
cabin on Three-mile Creek in the Wood River drainage. The condition of the 
skeletal remains indicated that she had been dead for at least 4 months, or mor~ 
likely, 15 months to 17 months. Although the cause of death could not be 
determined, the near distance to the cabin provides some circumstantial evidence the 
death was human-caused. The most likely explanations for the death are wounding 
loss or illegal kill. 

Females Present in the Population 

By June 1994 no more than 15 adult females ( ~ 6 years of age) were assumed 
present in the population, compared with 21-23 present from 1982 through spring 
1989 (Reynolds 1993a,b). This includes nos. 1603, 1605, 1609, and 1631, 6-year-olds 
from the 1988 cohort that were counted as adults for the first time during 1994. 
Another member of this cohort, no. 1604, was killed by a sport hunter during 1993. 
It also includes 2 adult females, nos. 1397 and 1608, that had not been observed for 
1 year after radiocollar failures and were recaptured during 1994, following searches 
of their home ranges. However, this figure does not include female nos. 1345, 1362, 
or 1607, that have not been observed for 3-5 years despite searches within their well
defined home ranges. One of these, no. 1607, was probably the radiocollared female 
reportedly killed during October 1992, but not legally presented for sealing as 
required by law. Available funding did not allow intensive aerial searches for the 
other 2, nos. 1345 and 1362. 

The apparent presence of only 1 or 2 females in the 1989 cohort means that 
recruitment during 1995 will be negligible, but the 1990 cohort is presently strong and 
may contribute 5 females during 1996 if it does not experience further mortality. At 
the other end of the age spectrum are 3 females, nos. 1311, 1348, and 1608, which 
produced cubs during 1994, but at the respective ages of 24, 23, and 20 years, are 
nearing the end of their life span. · 

For comparison, during October 1992, only 11 adult females were assumed present 
in the population. By May 1993, three 5-year-old females had reached adult age, 
bringing the adult female segment of the population up to 14. These figures included 
the mortalities of adult female nos. 1302, 1336, 1379, and 1626 during 1992 and the 
gain of female nos. 1391, 1394, and 1397 during 1993. No additional adult females 
were captured during 1993. The 14 adult females assumed to be alive in the· 
population in May 1993, was a maximum figure because it included nos. 1345, 1362, 
and 1607, the same 3 females whose presence was not included in the 1994 estimate 
of adult females present in the study area, following an additional year of absence 
of observation. Searches for these females will continue within their established home 
ranges. Other similar searches have been successful in the past. Of 15 females not 
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located for at least a year, 5 were recaptured after 1 year, 3 after 2 years, 2 after 
3 years, 3 after 4 years, and 1 each after 5 and 6 years. Only 1 female, no. 1340, was 
not found after 6 years. 

Two females of unknown family lineage, nos. 1630 and 1631, were captured in the 
southern Wood River drainage during May 1993. No. 1631, a 5-year-old female, was 
initially captured near Virginia Creek; from July through September 1993 and during 
1994 she was observed only within a relatively restricted home range in the Kansas 
and Virginia Creek drainages. This is the same pattern observed from female no. 
1322 when she was living, and strengthens the probability that no. 1631 is the 
offspring of no. 1322. Confirmation of such a familial relationship will require genetic 
testing of tissue samples that have been collected. 

During 1994 no observations were made of female no. 1630, captured as a 3-year-old 
in 1993. The signal from her radiocollar was located outside the study area near 
Dean Creek in the Y anert River drainage. The slow signal pulse rate of the collar 
indicated either she had died or shed her collar. Funding available to check the fate 
of bears with collars on slow pulse rate will not be available until the 1994-1995 fiscal 
year. 

Recovery of the adult female segment of the population depends upon the number 
of female offspring produced and their survival. The number of young-age (2- to 
5-year-old) bears in the population that were females was 10 during 1994, 15 during 
1993, and 16 during 1992; also, there were probably additional females among bears 
of unknown sex in the one 2-year-old and four 3-year-olds that were not captured 
during 1994. If it can be assumed that half of the 2- or 3-year-olds of unknown sex 
were females, these cohorts would have included 13 potential recruits to the adult 
female segment in 1994, 19 in 1993, and 18 in 1992. This compares with an annual 
mean of 10.3 potential 2- to 5-year-old female recruits from"' 1982 through 1991 
(range = 6-15). 

These annual differences are primarily due to the presence or absence of strong 
cohorts within the 2- to 5-year-old age classes in any specific year. For instance, 
during 1993 potential female recruits included strong cohorts from 1988, 1990, and 
1991, and the weak cohort of 1989. Similarly, potential 2- to 5-year-old female 
recruits during 1992 included the strong cohorts of 1988 and 1990, the moderate 
cohort of 1987, and the weak cohort of 1989. The moderate number of recruits 
available in 1994 was due to inclusion of the strong cohorts of 1990 and 1991 with 
the weak cohorts of 1989 and 1992. If no more than 2 adult and 1 young-age female 
die annually from all causes, and no other adult females are living in the area, then 
the female segment of the population would reach 17 by spring 1998. If only 1 adult 
and 1 young-age female die annually from any cause in the study area, then the 
female segment of the population would reach 21 by spring 1998. This would 
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constitute recovery to 1981-1989 population of adult females in the study area. Faster 
or slower recovery would;~epend on hunter kill and natural mortality. 

Status of Productive Females 

During 1994, 7 females produced a total of at least 15 cubs. Female no. 1311 
produced 3 cubs, female nos. 1324, 1397, 1398, 1605, and 1608 each were observed 
with 2 cubs, and although female no. 1385 was not observed with cubs, tracks 
observed in the snow outside her occupied den indicated that she had at least 2. Of 
the five 5-year-old females (nos. 1603, 1604, 1605, 1609, and 1631) that bred during 
1993, only no. 1605 produced cubs as a 6-year-old; however, no. 1604 was killed by 
a hunter during fall 1993 and could have also been pregnant. No. 1397 produced her 
first litter as a 7 -year-old. Of three 4-year-old females observed during the 1994 
breeding season, at least 2 consorted with males (nos. 1623 and 1624), but for the 
other (no. 1617) no breeding behavior was observed. Two of the breeding pairs 
observed during 1994 included males whose estimated age was only 4 years (no. 1637, 
consort of female no. 1636, and no. 1639, consort of female no. 1624). 

Of 4 adult females that bred during 1992, 3 were each observed with 3 cubs during 
1993 (nos. 1308, 1324, and 1374). Although no. 1311 was not observed with cubs, it 
is probable she produced cubs and then lost them. She remained in her den until 
after most other females with and without cubs had left den sites, which is usually a 
good indicator of cub production. Nos. 1394 and 1397, both 5-year-olds, bred but only 
no. 1394 produced a single cub. Four-year-old no. 1609 bred but apparently did not 
produce cubs. 

Since 1983, six 5-year-olds and four 4-year-olds have successfully bred and produced 
cubs the following year. Six of those successfully reared the offspring until weaning, 
the offspring of 3 died before weaning, and the success of rearing of 1 set of offspring 
until weaning was unknown. The mean age at which 18 females first successfully 
produced a litter that survived until weaning was 7.3 years, with a range from 5 to 
10 years of age. , 

I observed 7 females consorting with males during the 1994 breeding season. Three 
others were aged 4, 6, and 6 years, respectively, and may have bred unobserved. For 
comparison, during the previous 5 years, the mean annual number of females 
breeding was 7.8 (range= 4-11). Similarly, during 1990 through 1994, a minimum of 
56 cubs were produced and 29 offspring were weaned; the annual mean was 11.2 
cubs (range = 2-17) and 5.8 offspring, respectively (Table 2). From 1990 through 
1994, of the 38 cubs that were observed for at least a year, 30 survived (79%). 

There may have been 2 instances of weaning of yearling offspring by females during 
1994. While 3 occurrences of yearling weaning were observed from 1977 through 
1992 in the western Brooks Range (Reynolds 1992), none had been observed in the 
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Alaska Range from 1981 through 1993. No. 1394, a 7-year-old female observed with 
her yearling 2 weeks previously, was captured on 28 May 1994, breeding with a 
marked male. A male yearling caught at the 1993 capture site of no. 1394 presumably 
was her offspring; this can be confirmed genetically in the future. No. 1374, a 
radiocollared female with a home range north and east of the study area, was 
observed during 1993 with 3 cubs before radio contact was lost with her. Three 
yearlings were killed in defense of life or property at a cooperative farming 
community at the mouth of Delta Creek on 19 June 1994. No. 1374 and an 
accompanying adult male were also killed at the same site the following day, 
ostensibly under defense of life and property conditions. Apparently, an adult female 
and 3 yearling grizzlies had been seen in the area during the previous 3 weeks. 
Genetic tests will be needed to confirm any family relationships, but there is no 
doubt the 3 young were yearlings. 

From 1992 through 1994, with the possible exception of the 2litters described above 
that were weaned as yearlings, only no. 1348 did not wean her offspring as 2-year
olds; however, examination at her capture during 1992 indicated that she may have 
been wounded by a hunter and this could have influenced weaning. Two of her three 
2-year-old offspring were killed by hunters during the 1992 fall season. Eight females 
(nos. 1303, 1308, 1311, 1324, 1336, 1391, 1398, and 1608) weaned their offspring as 
2-year-olds during this period. 

Mortality 

Between June 1993 and July 1994 hunter kills accounted for the deaths of 6 bears 
within the study area and 1 marked bear outside the study area. Five other bears 
were killed during 1994 in 2 separate instances of alleged defense of life or property 
at the same site. Disappearance and presumed deaths of 3 cubs .. of female no. 1324, 
1 of 3 cubs of female no. 1308, and the single yearling of female no. 1385 were also 
documented during 1993. In addition, during spring 1994, 3 to 6 other cubs probably 
also died, including 2 or more cubs of no. 1385 and 1 or more cubs of no. 1348. 
Radio signals indicated these 2 females were within their dens when other 
nonproductive females had left theirs. Tracks of at least 2 cubs were observed in the 
snow near no. 1385's den site; no tracks were observed at no. 1348's den site because 
no snow was present in the vicinity. During subsequent observations, neither female 
was accompanied by offspring and any cubs they produced were assumed dead. 

Grizzly bears killed by hunters within the study area during this period included 3 
males and 3 females. Two were marked residents of the study area (nos. 1604 and 
1615). The 4 unmarked bears (3 males, 1 female) were all 3-year-olds and may also 
have been study area residents. They could have been among the 7 offspring of 
marked females that were weaned before they could be marked during 1992 and 
1993. 
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During October 1993 a guide reported his client had killed a marked female grizzly 
bear near Dean Creek, 12_km west of the southwestern corner of the study area. 
According to the guide, the bear was a young female, had apparently been wounded 
recently, and was in poor physical condition. Due to logistical problems, the guide 
was unable to retrieve much of his camping gear which included the ear tags of the, 
bear. When the bear was sealed by ADF&G biologists, they did not check for 
evidence of marking or tattoos, so the identity of the bear is uncertain. The most 
likely possibilities are nos. 1618 or 1630, both captured within 13 km of the apparent 
kill site. Neither bear has been observed during 1994, although the transmitter of no. 
1630 was located in the Dean Creek drainage on mortality mode. 

Other human-caused kills documented outside the study area included 5 bears 
allegedly taken under defense of life or property conditions. The 5 bears included 
female no. 1374, an adult male consort, and 3 recently weaned yearlings. The home 
range of no. 1374 was adjacent to but outside the study area. The kills of no. 1374 
and her consort occurred the day after that of the 3 yearlings at the same site; all 5 
kills are currently under investigation by the Department of Public Safety for possible 
criminal prosecution. 

Outside the study area, an adult male was killed 48 km west of the area boundary 
in the town of Healy shortly after the local dump was closed. A dead adult female 
and a live yearling were observed on the Alaska Pipeline right-of-way at about Mile 
205 of the Richardson Highway. Another bear, described as a 2-year-old with a limp, 
was attracted to a construction camp at Mile 1389 of the Alaska Highway, but 
reportedly ceased its visits before it had to be shot. 

Changes in Harvest Patterns 

The population within the study area, adjusted for closure, declined from 72 bears 
during 1981 to 53 during 1992 (Reynolds 1993a). The time necessary for the 
population to recover or stabilize will depend upon the levels of both recruitll).ent 
and mortality. Compensatory recruitment by heavily-harvested grizzly bear 
populations has not been documented (Reynolds and Boudreau 1992, Miller 1993) 
so mortality will have to be reduced, especially of females, for population stability or 
recovery. Hunter kills of no more than 3% of adult females, and 6%-8% of bears 
~ 2 years of age were recommended to allow recovery of this population (Reynolds 
1993a). Because most grizzlies in this area are killed incidentally to moose or caribou 
hunts, and because the caribou hunting season in the area is closed, no further 
reduction in grizzly bear hunting seasons may be necessary. In addition, public· 
education of the need to, and methods of, harvesting males rather than females has 
begun and may reduce the need for further restrictive management to accomplish 
these goals. 
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CONCLUSIONS AND RECOMMENDATIONS 
 

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

It will be especially important to monitor the number and status of all adult females 
in the study area using radiotelemetry. Besides maintaining transmitters on females 
presently carrying collars, it will be essential to recollar those females whose collars 
have failed or been shed. Intensive aerial searches of their established home ranges, 
coupled with radiocollaring and monitoring adult males to locate breeding females, 
will be necessary. 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. 

The pattern of 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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