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Abstract: We assessed American black bear (Ursus americanus) harvest trends, generally, and
black bear harvest over bait, specifically, in Alaska from 1992 to 2010 at 3 spatial scales:

statewide, on drainages adjacent to and including National Park Service (NPS) units, and on

NPS lands. Statewide, black bear reported harvest increased by an average of 93 bears/year, and

harvest over bait increased by an average of 21 bears/year over this period. Harvest over bait

increased by 4.3% (SE 5 4.3) annually, and harvest by other methods increased by 3.9%/year

(SE 5 3.1). The proportion of females harvested over bait was 30.9% compared to 26.4% by

other methods. Harvest increased around Lake Clark National Park and Preserve, while other

units and adjacent lands had stable or decreasing harvest rates. Few bears were harvested using
bait on NPS units (,37 bears; ,2 bears/year) with ,34 (91.9%) of these bears harvested in

Wrangell St. Elias National Park and Preserve. Only 3 bears were harvested over bait by rural

Alaska residents from NPS lands from 1992 to 2010. Thus, little to no population-level effects

arose from the practice of bear baiting on NPS lands. Rather, the complexity surrounding the

practice of bear baiting is centered on the management goals of minimizing food-conditioning of

bears, fostering public safety, preventing defense of life and property killing of individual bears,

and maintaining natural processes and behaviors. We recommend application of the formal

field of conservation ethics and argument analysis as one path forward in assessing policy on
bear baiting on Alaskan NPS units and recommend that the issue of harvesting bears over bait

on NPS lands not be falsely characterized as a conservation or population management issue.
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American black bear (Ursus americanus) baiting is

legal in Alaska on National Preserves under state

and federal regulations across much of the state. Due

to recent changes in state hunting regulations

authorizing the harvest of brown bears (Ursus

arctos) over bait on some National Preserves and

adjacent lands, we chose to evaluate the practice of

black bear baiting to gain insights into the potential

implications of this regulatory change.

Baiting of bears presents challenges for the National

Park Service (NPS) for 2 reasons. First, NPS is

mandated to preserve natural behaviors and maintain

natural processes (sections 4.4.1 and 4.4.2 of the 2006

NPS Management Policies [NPS 2006]). Second,

baiting of bears is incongruent with the general NPS

goal of avoiding the food-conditioning of bears. This

goal is based on not only the policy mentioned above,

but also resource protection and public safety

concerns, because food-conditioned bears can be more

dangerous and are more likely to be killed in defense

of life or property (Herrero 1970, 1976, 2002).

Our objective was to quantify the harvest of black
bears, generally, and using bait, specifically, during

1992–2010 by hunter residency and at 3 spatial

scales: (1) statewide, (2) on drainages overlapping

NPS lands, and (3) on NPS lands. We chose 1992 as

a starting date because this was the year the Federal

Subsistence Board, the federal wildlife regulatory

body in Alaska, was created. We assessed annual

harvest rates, sex ratio of the harvest, skull size, and
hunter residency. Our intent was to quantify the level

of harvest so that decision-makers can focus on the

important factors and identify effective options.

Methods
The Alaska Department of Fish and Game

maintains records for harvested black bears. These

records include information on the date and location1grant_hilderbrand@nps.gov
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of harvest, sex and skull size of the bear, type of

transportation used for access, and community of

residence of the hunter. We queried this database to

assess statewide trends in black bear harvest from

1992 to 2010. We further refined our search first to

game management units (GMU), then uniform

coding units (UCUs), and finally to specific loca-

tions. Game management units (Fig. 1) are the

functional scale at which game management activi-

ties and regulatory actions are typically applied, and

they are generally on the order of 100,000 to

200,000 km2. Uniform coding units (UCUs) are

based on drainages and thus provide a more specific

location than GMUs. Because political boundaries

do not necessarily follow topographic boundaries,

many GMUs and UCUs include National Park

Service lands and adjacent lands (Fig. 1).

To identify whether a bear was harvested on NPS

lands, we used an iterative process that included the

method of harvest, the GMU, the UCU, the

geographic description, the mode of transportation,

and the community of residence. Harvest of black

bears by qualified rural residents is allowed in some

National Parks in Alaska, but harvest over bait is

only allowed on National Preserves; thus, we

assumed no harvest over bait occurred in National

Parks. Next, if a bear was harvested from a UCU

that included NPS lands but was not completely

contained within NPS boundaries, we relied on the

geographic description to categorize the place of

harvest. In some cases, the location listed a

particular stream that flows across a NPS boundary.

In these cases, we relied on mode of transportation

or community of residence to categorize the harvest.

For example, if a harvest record listed boat as the

mode of transportation but the portion of the stream

on NPS lands (e.g., the headwaters) was not

navigable by boat, we assumed the bear was not

harvested on NPS lands. Similarly, if the harvest

potentially occurred in a National Park but was by a

non-rural resident, we assumed the bear was not

harvested on NPS lands because National Parks are

closed to harvest to all but rural residents. Any

harvest that could not be excluded from NPS lands

through this iterative process was categorized as

occurring on NPS lands. Thus, our assessment

overestimated the harvest on NPS lands.

We compiled harvest records at 3 spatial levels: (1)

statewide, (2) on UCUs that included or overlapped

NPS lands, and (3) within NPS boundaries. Trends

in harvest from 1992 to 2010 were assessed using

means and standard errors or linear regression

following Zar (1999). Comparisons between size of

bears harvested using bait and those harvested

through other means were made using t-tests or

Mann-Whitney rank sum tests if the test for

normality failed (Zar 1999). The level for inferring

significance for all statistical tests was a , 0.05.

Results
From 1992 to 2010, total statewide harvest of black

bears averaged 2,540 bears/year (SE 5 129) and

increased by an average of 92.7 bears/year (SE 5 9.2,

r2 5 0.86, t 5 10.10, 17 df, P , 0.01; Fig. 2). On

average, harvest over bait increased by 20.9 bears/

year (SE 5 2.7, r2 5 0.78, t 5 7.69, 17df, P , 0.01),

and baiting accounted for 18.6% (SE 5 0.6; 472 bears/

year, SE 5 30) of the black bears harvested. Annual

increase for resident hunters over bait was 11.8 bears/

year (SE 5 2.4; r2 5 0.59, t 5 4.96, 17df, P , 0.01)

and non-resident hunters was 9.1 bears/year (SE 5

0.9, r2 5 0.85, t 5 9.98, 17df, P , 0.01). The relative

annual rate of increase of harvest by baiting (4.3%, SE

5 4.3) and non-baiting (3.9%, SE 5 3.1) were similar

(t 5 0.075, 17df, P 5 0.941). The mean annual

increase in black bear harvest over bait was the result

of increased harvest by both residents of Alaska (12

bears/year) and those residing outside the state

(9 bears/year).

Of black bears harvested over bait, 30.9% were

female (2,761 of 8,928). Of bears harvested by all

other means, 26.4% were female (10,289 of 39,025).

Fig. 1. Game management unit (GMU; black lines)
and National Park Service Unit boundaries, Alaska,
USA. National Parks are delineated in dark grey, and
National Preserves by light grey.
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The skull sizes of male and female black bears

harvested over bait were smaller than those not

harvested over bait (Table 1). Across UCUs over-

lapping Alaskan NPS lands, the 1992–2010 harvest

of black bears increased by both baiting and other

means (Fig. 3). Harvest without bait increased at a

rate approximately twice that of black bears harvest

over bait. Black bear harvest (baiting and non-

baiting) on UCUs overlapping NPS lands accounted

for 3.3% (SE 5 0.1%) of the statewide harvest.

Of the 15 NPS units in Alaska, only 4 (Denali
National Park and Preserve, Lake Clark National

Park and Preserve, Wrangell–St. Elias National Park

and Preserve, and Yukon Charley Rivers National

Preserve) had records of black bear harvest over bait

occurring in UCUs that overlapped NPS lands. The

trend from 1992 to 2010 was stable in Wrangell St.

Elias and Denali, increasing in Lake Clark (Fig. 4),

and decreasing in Yukon Charley (Table 2).
Denali and Wrangell–St. Elias had records of

harvest over bait that could not be excluded as

occurring on National Preserves, but this harvest

was very low at Denali (3 records in the 19 years

assessed) and low at Wrangell St. Elias (34 records in

19 years; Table 2). In Wrangell–St. Elias, 29 of the

34 bears harvested were killed by non-rural Alaskan

residents (Fig. 5).

Fig. 2. Harvest of American black bears in Alaska,
USA, 1992–2010: harvested by all methods (black
triangles) and over bait (open triangles; top panel);
harvest over bait by resident (black circles) and non-
resident (grey circles) hunters (bottom panel).

Fig. 3. Black bears harvested by all methods (open
circles; annual increase = 2.6 bears/year, SE = 0.7,
r2 = 0.46, t17 = 3.83, P , 0.01) and over bait (black
triangles; annual increase = 1.2 bears/year, SE = 0.3,
r2 = 0.52, t17 = 4.29, P , 0.01) on uniform coding
units that overlap National Park Service lands,
Alaska, USA, 1992–2010.

Table 1. Mean skull lengths and widths of black bears harvested in Alaska, USA, 1992–2010 over bait and
using other hunting methods.

Dimension (cm)

Baiting Other

t Px
–

SE N x
–

SE N

Male length 27.31 0.03 6051 28.06 0.02 27443 8.6 x 107 ,0.01

Male width 15.52 0.02 6051 16.23 0.01 27443 8.4 x 107 ,0.01

Female length 25.46 0.03 2703 25.65 0.02 9742 1.5 x 107 ,0.01

Female width 14.46 0.03 2703 14.77 0.01 9742 1.5 x 107 ,0.01
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Discussion
The practice of harvesting bears over bait may

have significant ecological and demographic effects.

Manning and Baltzer (2011) found that black bear

baiting may congregate bears and focus ecological

pressure on other resources (e.g., commercially

valuable timber in their study). Kohlmann et al.

(1999) found that male black bears in Oregon were

more vulnerable to baiting than females and that

bears taken over bait tended to be younger than

those live-trapped as part of research programs.

Noyce and Garshelis (1997) and Malcom and Van

Deelen (2010) assessed the effects of food availability

or habitat quality on black bear harvest metrics.

Malcolm and Van Deelen (2010) found a strong

negative relationship between mast-type forest and

mean age of harvested females. Noyce and Garshelis

(1997) reported that adult females were more

vulnerable to harvest over bait during periods of

reduced food availability. Thus, the efficacy of

baiting is likely somewhat dependent on alternate

foods, which may be a key factor in Alaska where

the nutritional quality of habitats and level of

competition, largely driven by salmon (Oncorhyn-

chus spp.) availability, vary dramatically (Hilder-

brand et al. 1999, Jacoby et al.1999).

Black bear harvest has increased across the state

and across user groups. Harvest of black bears using

bait has followed these trends with the same relative

rate of increase. While the practice of harvesting

black bears over bait may select for certain age and

sex classes of bears (Kohlmann et al. 1999, present

study), what is most critical to black bear manage-

ment and conservation is the monitoring of harvest

coupled with demographic assessments and popula-

tions modeling (Fraser et al. 1982, Kolenosky 1986,

Yodzis and Kolenosky 1986). Due to uncertainty of

Fig. 4. American black bears harvested by all
methods (open circles; annual increase = 3.0 bears/
year, SE = 0.6, r2 = 0.60, t17 = 5.02, P , 0.01) and over
bait (black triangles; annual increase = 1.2 bears/
year, SE= 0.2, r2 = 0.74, t17 = 7.085,P, 0.01) on uniform
coding units that overlap Lake Clark National Park and
Preserve, Alaska, USA, 1992–2010.

Table 2. American black bear harvest over bait on National Park Service (NPS) and adjacent lands in Alaska,
USA, 1992–2010.

NPS unit
Bears harvested from
overlapping UCUsa

Annual trend
(bears/year) SE r 2 t P

Denali 143 (3) 0.00 0.15 ,0.01 0.023 0.98

Lake Clark 125 (0) 1.15 0.16 0.74 7.085 ,0.01

Wrangell–St. Elias 63 (34) 0.15 0.13 0.07 1.148 0.27

Yukon–Charley 12 (0) 20.11 0.05 0.22 22.200 0.04

aNumbers in parentheses are the total number of harvest records from uniform coding units (UCUs) that could not be excluded from

NPS lands and are assumed to have occurred on NPS lands.

Fig. 5. Black bear harvest over bait in Wrangell–St.
Elias National Park and Preserve, Alaska, USA, 1992–
2010 by rural Alaska residents (black), non-Alaskan
residents (light grey), and non-rural Alaska residents
(dark grey).
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the effects of harvest regulation changes, assessing

the effects of these changes is warranted (Kohlmann

et al. 1999, Bischof et al. 2008, Malcolm and Van

Deelen 2010).

While baiting has increased on lands adjacent to

parks, especially adjacent to Lake Clark National

Park (Fig. 4), little baiting had occurred on NPS

lands even it is where authorized. Baiting relies

largely on ease of access, and access to most NPS

lands in Alaska is limited. Wrangell–St. Elias

National Park and Preserve, the only unit with

substantial public road access, showed the greatest

number of black bears killed over bait of any NPS

unit in Alaska. Still, harvest over bait at Wrangell St.

Elias was ,2 bears/year during 1992–2010.

Because our analysis showed few black bears

harvested over bait on NPS lands in Alaska, we

believe there is little population-level conservation

concern to NPS wildlife resources. However, baiting

may alter the natural behavior of bears by condi-

tioning them to human foods; this conditioning is

inconsistent with NPS policy. Further, food condi-

tioning of bears should be avoided to benefit the

survival of individual bears and to increase public

safety (Herrero 2002).

Harvest patterns before and after a 2001 ban on

brown bear baiting in Sweden suggest that harvest-

ing brown bears over bait had no immediate effect

on the age or sex ratio of the harvest (Bischof et al.

2008). Harvest of brown bears over bait continues to

be controversial in Sweden but appears to be more

an issue of values than biological consequence, at

least at the population level (Bischof et al. 2008).

Teel et al. (2002) found harvest of black bears over

bait to consistently be the least popular predator

management tool according to surveys of attitudes

of Utah residents toward general hunting, hunting

with hounds, and baiting. The level of approval for

baiting across demographic groups including urban

versus rural residency, gender, education, age, length

of residency, and user group (which included

hunters) ranged from 6 to 22%, compared to

approval ratings of 22 to 57% for general hunting

and 9 to 44% for hunting with hounds. McLaughlin

and Smith (1990) summarized black bear baiting

management and regulations across North America

and highlighted responsible and effective ways to

manage the harvest of black bears over bait but

acknowledged that improving public perception of

baiting was central to long term viability of the

practice.

In addition to protection of natural resources,

NPS is charged with the protection of the cultural

and traditional practices. As a reflection of the close

and historic relationship between humans and

wildlife as a subsistence food resource, portions of

Alaskan National Parks are open to wildlife harvest

by local rural residents, and Alaskan National

Preserves are open to sport hunting by the general

public, regardless of residency. However, the prac-

tice of harvesting bears over bait on NPS units has

been rarely used, particularly by rural residents. We

found only 3 bears harvested over bait from NPS

units by local rural residents during 1992–2010.

Because few black bears are killed over bait in

Alaska’s national parks, it seems the issue of values

is more important than population-level conserva-

tion concerns. In recent years, dialogue surrounding

the field of conservation ethics has expanded and

offers tools to address issues of values and right and

wrong relative to topics such as naturalness,

wilderness, reintroductions, species recovery, sus-

tainability, lethal experimentation, and assisted

migration or genetic rescue (Vucetich et al. 2006,

2012; Vucetich and Nelson 2007, 2010). A similar

approach to evaluate the practice of bear baiting on

NPS lands in Alaska would be an important and

informative next step. Additional values such as

subsistence harvest, recreational opportunity, and

public safety would warrant consideration. Such

analyses are one potential path forward that may

foster sound and justified decisions, particularly as

our results suggest that population-level effects of

harvest of black bears over bait are not a conserva-

tion threat.
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